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Peripherally Skeletal Muscle Relaxation Uses:

In conjugation with General Anesthetics:

*Facilitate intubation of the trachea hecause it s eosier o enter fube in or cuk

Facilitate mechanical ventilation Relaxed muscle thon  conkiacted one -
C-Optimized surgrical working conditions
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History of Skeletal Muscle Relaxants

«Curare is a common name for various plant extract alkaloid arrow
poisons originating from Central and South America.
nev fsr  «—Source: Chondrodendrone tomentosum and Strychnos toxifera
memsti ey *Tubocurarine name because of packing in “hollow bamboo tubes”
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Classification

Skeletal muscle relaxants
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, _ Centrally acting Peripherally acting
INn MINGT Skioycal <— Diazepam and other
J benzodiazepines
Proc,e_ wre « Methocarbamol
¢ Chlorzoxazone
e Tizanidine ¢ i
« Baclofen . Drugs acting at Drugs directly acting
 Gabapentin nicql-m\ci- <« NM] on skeletal muscle — j\“ﬂfae‘r
V. o ) N
¢ vecep®o ¢ l Dalltrolene Calcium on-
Depolarizing blockers Non-depolarizing blockers Others
pnla one Ml «—= Succinylcholine (Competitive blockers) « Botulinum toxin A
. e Decamethonium e d-TC } reveat A
use c,\.mcn“;[ « Pancuronium Bo uX — AC

o Doxacurium (LORg acting relecse -

« Pipecuronium
e Vecuronium

e Atracurium }Intermediate acting
» Rocuronium

e Mivacurium  Short acting



Acetylcholine

Acetylcholine is a major neurohumoral transmitter at

autonomic, somatic and central nervous system:

.1All preganglionic sites (Both Parasympathetic and sympathetic(
.2Skeletal Muscles
.3CNS: Cortex Basal ganglia, spinal cord and others

Parasympathetic Stimulation — Acetylcholine (ACh) release at
neuroeffector junction — biological effects Sympathetic
stimulation — Nonadrenaline (NA) at neuroeffector junction —
biological effects
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Neuromuscular Junction (NMJ(
NMJ




Physiology of Skeletal Muscle Contraction

Motor nerve impulse

v
Release of acetylcholine

Y
Binds with N,, receptors at NM]J

Y
aﬁl-ef‘ N a-chomel Depolarization and development of end-plate potential (EPP)

opened at motor end plate (Mainly due to influx of Na*)

Muscle-action potential (MAP) —
Contraction of skeletal muscle

l

ACh is rapidly inactivated by cholinesterase
leading to repolarization

Muscle is ready for a fresh nerve impulse



Peripherally acting Neuromuscular Blockers

Depolarizing Blockers — m|m|c the action of acetylcholine
(ACh( Qﬂ'c‘) A chemical S{-ruolmre. olso .
—Agonists

—Succinylcholine (SCh) is the only drug used clinically

‘Non-Depolarizing — interferes with the action of ACh
—Competitive Blockers (Antagonist(

—Further divided into short, intermediate and long acting
non- depolarizing drugs



Depolarizing Block - Succinylcholine
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*Succinylcholine have affinity and sub-maximal/ intrinsic
activity at Nm receptor. e o ackivabe Jhe cascade
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It acts on sodium channels, open them and causes initial ~ *"*™
twitching and fasciculation. — weey £et cankmckion s ik i shork in Juration

It does not dissociate rapidly from the receptors resulting in
prolonged depolarisation and inactivation of Na+ channels.



Mechanism of Action: Succinylcholine
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Succinylcholine acts on the Nicotinic receptors of the muscles,
stimulates them and ultimately cause their relaxation.
This process occur In two phases:

initially
L, sPhase |: During Phase | (depolarizing phase), they cause muscular
fasciculations while they are depolarizing the muscle fibers.

‘Phase II: After sufficient depolarization has occurred, phase Il (desensitized
phase) sets and the muscle is no longer responsive to Ach released by the nerve

endings. Mee efoct of Succin}jlcholinﬁ is 1O min (all lef;es)
S0 i1L ie *:Qﬁ./‘ +rachial in+u]ou+i6ﬂ

PHASE |

Membrane depolarizes, resulting
in an initial discharge that

produces transient fasciculations
followed by flaccid paralysis.

PHASE I

Membrane repolarizes, but
receptor is desensitized
to the effect of acetyicholine.




Succinylcholine

Advantages:

*Most commonly used for Tracheal intubation
‘Rapid onset (1-2 min( —= How much 45me it need v shart workmg.

Good intubation conditions — relax jaw, separated vocal chords with
iImmobility, no diaphargmatic movements
(:Short duration of action (5-10 minutes( —s Fer <hud proceduecs

*Dose 1-1.5mg/kg

Used as continous infusion occasionally
Disadvantages: —» Rlood pressure — he cause efPlug of L
Cardiovascular: unpredictable BP, heart rate and arrhythmias ~ (eod + hfpe,a(m&_
-Fasciculation - Ls Jepends on JJose
*Muscle pain —= give @ 0% Ll oy see wuscle s T skip e Pash tuikchs phase.
*Increased intraocular pressure

*Increased Iintracranial pressure

*Hyperkelemia: k+ efflux from muscles, life threatening in Cardiac Heart
Failure, patient with diuretics etc
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Non-Depolarising Drugs
So e Ankeqanist cone. musl pe friahes Hran alo} -
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*Competitive Blockers having no intrinsic activity «f njctinic cecephs
> 'a’us“- Pf‘e.\rml' eckien o’.e Qﬁam'S‘}'-

*These are of 3 types based on their activity:

—Long Acting : d-TC, Pancuronium, Pipecuronium,
Gallamine (Kidney Excretion(

—[Intermediate - \VVecuronium, Rocuronium,
Atracuronium (eliminated by liver(

—Short Acting : Mivacuronium, Ropcacuronium
)inactivated by plasma cholinesterase(
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