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ation can be produced by deep
regional nerve block, or

old Griffith published the results of a
n extract of curare (a South American

ductioniof succinylcholine as a “new approach to
cular relaxation,” these agents rapidly became a
ne part of the anesthesiologist’s drug arsenal



UGS THAT ACT

=RALLY AT NM-
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ITSELF TO

| RANSMI SION.

do we need them ?
to facilitate muscle relaxation
for surgery and

echanical ventilation during surgery &
in ICU.



na motor neuron and a muscle

2 cell membranes of the neuron
eparated by a narrow (20-

i ed in the cytoplasm by combination of
oenzyme A with the help of choline

The . - synthe5|zed acetylcholine stored in vesicles.

A single vesicle contains about a quantum of Ach (
10000 mMmaolaciilae AF A~rh)



potential depolarizes

1d with nicotinic cholinergic receptors
alized portion of the muscle

App rommately 9 million of these receptors.

Among these minimum 500000 receptors
required to be activated for normal muscle
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§ITURE OF ACH
CEPTORS:

or in the neuromuscular junction
of five protein subunits; two a
0, and € subunits.

| bunits are capable of
molecules.

| g sites are occupied by ACh, a
nal change in the subunits, briefly

S an ion channel in the core of the

1e channel will not open if Ach binds on only
one site



, are present in muscle membrane.

5 of muscle membrane have a
ese sodium channels than other

s pass only when both gates are open.



g of sodium channels and



livided into two major



veen Depolarizing &

locking agents are divided into two
ng and nondepolarizing

parts an a

10st agents have guaternary ammonium
w have one quaternary ammonium cation
tiary amine that is protonated at

al pH



sle relaxants act as ACh receptor
ndepolarizing muscle relaxants
tive antago- nists

e relaxants very closely resemble
d to ACh receptors, generating a
Unlike ACh, however, these
acetylcholinesterase, and
ptic cleft does not fall as
depolarization of the



late depolarization causes muscle
yening of perijunctional sodium
itation and opening these sodium
d cannot reopen until the end-




sical Blockade

re without agonist or antagonist

ic, local anesthetic or ketamine of
ction in blocking the

ith normal functioning of ach binding site
ening and closing of receptor channel
nnel blockade :
sed channel blockade, drug physically plugs up
channel preventing passage of cations whether or not

- Ach has activated the receptor.
« Open channel blockade:

e Drue enters and obstructs ach recentor channel after opened



__ gand non-depolarizing
Muscle Relaxants

Depolarizing Non-depolarizing




s the system, most is metabolized by
esterase
fraction of injected dose reach NMJ
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fion: Succinylcholine

1 dose or abnormal metabolism

! liver disease, re ailure and drugs
ol, metoclopramide, OCP among others
ly variable enzyme

= one normal and one abnormal gene
y prolonged block (20-30 min)

* 2 abnormal genes, up to 4-8 hour blockade

* Dibucaine resistant -most common abnormal
pseudocholinesterase



TABLE 11-3 Drugs known to decrease
pseudocholinesterase activity.

Drug Description

Echothiophate Organophosphate use for
glaucoma

Neostigmine Cholinesterase inhibitors

Pyridostigmine

Phenelzine Monoamine oxidase inhibitor
Cyclophosphamide Antineoplastic agent
Metoclopramide Antiemetic/prokinetic agent
Esmolol B-Blocker

Pancuronium Nondepolarizing muscle relaxant

Oral contraceptives Various agents




lons: Succinylcholine

pseudocholinestrase



ccinylcholine

d small bolus (10mg) or drip (1g in 500-1000m]
effect)

~+ Infants/Small kids: 2mg/kg
» Older children and Adolescents 1mg/kg



Effects

ulation of nicotinic receptors in
athetic ganglia, as well as

» Particularly susceptible to bradycardia
« Often treated prophylactically with atropine



fects cont.

 from unsynchronized contraction of muscle groups
d CK and myoglobinemia can be found after



Effects

potassium to raise serum potassium

~ + Many more

Cardiac arrest can prove to be quite refractory to routine
cardiopulmonary resuscitation



TABLE 11-5 Conditions causing
susceptibility to succinylcholine-induced
hyperkalemia.

Burn injury

Massive trauma

Severe intraabdominal infection

Spinal cord injury

Encephalitis

Stroke

Guillain-Barré syndrome

Severe Parkinson'’s disease

Tetanus

Prolonged total body immobilization
Ruptured cerebral aneurysm
Polyneuropathy

Closed head injury

Hemorrhagic shock with metabolic acidosis
Myopathies (eg, Duchenne’s dystrophy)




effects

with non-depolarizing muscle relaxant and IV
€ 2-3 minutes prior to intubation



notor-end plates each cell

1 depolarization and contraction of muscle
_ iently raise IOP

-+ Worrisome in patient’s with injured eye



Non=Depolarizers

Drug Structure | Metabolis Primary | Onset | Duration | Hist. Vagal
m Excretio Release Blockade
n




Intubation Onset of Duration | Maintenance Maintenance

dose action for of action dosing by dosing by

(mg/kg) Intubating | (min) boluses infusion
dose (mg/kg) (ug/kg/min)
(min)




lergic history
ipounds ( like chlorofumarates )
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de and exacerbates SE

of intubating dose 5 minutes before induction will
enough receptors so that paralysis quickly follows

~ « Does not usually lead to clinically significant paralysis
* (75-80% of receptors blocked)
» Can cause dyspnea, dysphagia and diplopia



n of neuromuscular transmission should be

ior to bolus dose
nfusion should be titrated at or just above rate that allows
. return of neuromuscular transmission



ynium > vecuronium and atracurium

cally due to volatile induced enhanced affinity for
yolarizing muscle relaxants




f significant autonomic effects



ancuronium/Vecuronium and pipecuronium
kidneys

d action in patients with renal failure



Prolong blockade
Hypermagesemia
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ge :

increased sensitivity to

ants because of their immature
. This sensitivity does not
requirements, as the
space provides a

e of distribution.



curium

ent of renal and biliary routes

istamine release above .5mg/kg

‘breakdown of atracurium

itation: possibly seizures

v ant at extremely high doses or hepatic failure

- Precipitate as free acid if placed in IV line with alkaline
“solution (thiopental)






vacurium

seudocholinesterase
w pseudocholinesterase levels

prolonged by prior administration of



curonium

non-depolarizers

> or histamine-release side effects
0-90 minutes



t10n of vagal blockade and sympathetic stimulation
aution with CAD, aortic stenosis

Arrhythmias
~» Increases AV conduction and catecholamine release
» Worsened in patients using TCA and halothane



uronium

lar to Pancuronium)



ailure however some prolongation

e potentiation of opioid-induced bradycardia

administration causes buildup of active 3-
abolite: elongates drug clearance and can
europathy



long

atic and renal elimination
f action prolonged by hepatic disease and

ificantly affected by renal failure



ation administra
olytic tendencies

of succinylcholine



Gantacurium

New class of nondepolari
blockers called chlorofu

| It Is provided as a lyophili
not stable as an aqueou




trated an ultrashort duration of
“succinylcholine. Its

file is explained by the fact that it
atic degradation by two chemical
ation of inactive cysteine

er hydrolysis. At a dose of
of action has been

be accelerated by edropho- nium, as well
inistration of exogenous cysteine.
1ovascular effects suggestive of histamine release
observed following the use of three times the
ED95 dosage.



TABLE 11-8 Additional considerations in

special populations.

Pediatric

Elderly

Obese

Hepatic
disease

Renal
failure

Critically
ill

Succinylcholine — should not be used routinely
Nondepolarizing agents — faster onset
Vecuronium — long-acting in neonates

Decreased clearance — prolonged duration,
except with cisatracurium

Dosage 20% more than lean body weight;
onset unchanged
Prolonged duration, except with cisatracurium

Increased volume of distribution

Pancuronium and vecuronium — prolonged
elimination due to hepatic metabolism and
biliary excretion

Cisatracurium — unchanged

Pseudocholinesterase decreased; prolonged
action may be seen with succinylcholine in
severe disease

Vecuronium — prolonged
Rocuronium - relatively unchanged
Cisatracurium — safest alternative

Myopathy, polyneuropathy, nicotinic
acetylcholine receptor up-regulation




: NEUROMUSCULAR blocking
) OrS have been subdivided into two

icotine stimulates the autonomic

e receptors , 2.(Muscarinic
end-organ effector cells in
glands, and the

ors are activated by acetylcholine

CO nic re septors are blocked by muscle relaxants and
IScarinic receptors are blocked by anticholinergic
drugs, such as atropine.




EUROMUSCULAR blocking

muscular blockade, the primary goal
inic transmission with a minimum of

fransmission critically depends

“' the body of the nondepolarlzmg relaxant
(spontaneous reversal), often assisted by the
administration of specific reversal agents

.



Icholine caused by
affects not only the

1er organ systems, including the
lar and gastrointestinal systems.



Organ System

Muscarinic Side
Effects

Cardiovascular

Decreased heart
rate,
bradyarrhythmias

Pulmonary

Bronchospasm,
bronchial
secretions

Cerebral

Diffuse
e 1
excitation™

Gastrointestinal

Intestinal spasm,
increased
salivation

Genitourinary

Increased
bladder tone

Ophthalmological

Pupillary
constriction




side effects are minimized by
inistration of
S, such as atropine sulfate

has faster onset and shorter duration of
1 glycopyrolate.



holine is not

s away from the
‘@muscular junction to be
ydrolyzed in the plasma and
liver by another enzyme,



odextrin, is the first selective

ent; it exerts its reversal effect by
nplexes in a 1:1 ratio with steroidal
agents (vecuronium, rocuronium,)

h receptors . This drug has been in
jon for the past few years. And

' euromuscular block to TOF of 0.9 within 2.9 min.

Immediate reverse from profound block such as that
encountered during failed RSI in which mask ventilation



king agents, such as gantacurium,
show promise as ultrashort-
undergo chemical






