


MechanismMechanism ofof actionaction

CentrallyCentrally activeactive PeripherallyPeripherally activeactive

•• BaclofenBaclofen

•• BenzodiazepinesBenzodiazepines::
•• PresynapticallyPresynaptically activeactive::
botulinumbotulinum toxintoxin•• BenzodiazepinesBenzodiazepines::

•• Tetrazepam Tetrazepam 

•• DiazepamDiazepam

botulinumbotulinum toxintoxin

•• PostsynapticallyPostsynaptically activeactive::
•• DiazepamDiazepam

•• ClonazepamClonazepam

•• PostsynapticallyPostsynaptically activeactive::

•• DepolarizingDepolarizing blockingblocking
agentsagents ((suxamethoniumsuxamethonium))

•• ThiocolchicosideThiocolchicoside

•• MephenoxaloneMephenoxalone

agentsagents ((suxamethoniumsuxamethonium))

•• NonNon--depolarizingdepolarizing
blockingblocking agentsagents

•• MephenoxaloneMephenoxalone

•• TizanidineTizanidine

•• GuaifenesinGuaifenesin

•• NonNon--depolarizingdepolarizing
blockingblocking agentsagents
((atracuriumatracurium, , vecuroniumvecuronium, , 
pancuroniumpancuronium etcetc.).)•• GuaifenesinGuaifenesin

•• OrphenadrineOrphenadrine
pancuroniumpancuronium etcetc.).)



•• AttenuateAttenuate transmissiontransmission ofof motoricmotoric impulsesimpulses in in spinalspinal

cordcord and and CNSCNScordcord and and CNSCNS

•• DecreaseDecrease musclemuscle tonetone, do not influence , do not influence intentionalintentional

contractionscontractions → → weakerweaker musclemuscle relaxantrelaxant activityactivitycontractionscontractions → → weakerweaker musclemuscle relaxantrelaxant activityactivity

•• AE:AE: depressiondepression ofof CNS → CNS → sedationsedation, somnolence, , somnolence, 

confusionconfusion……confusionconfusion……

•• AcuteAcute and and chronicchronic painfulpainful spasmsspasms –– p.o., p.o., parenterallyparenterally•• AcuteAcute and and chronicchronic painfulpainful spasmsspasms –– p.o., p.o., parenterallyparenterally

•• SpasticSpastic rheumatismrheumatism

•• DamageDamage ofof n. n. ischiadicusischiadicus ((spasmsspasms ofof deepdeep•• DamageDamage ofof n. n. ischiadicusischiadicus ((spasmsspasms ofof deepdeep

paravertebralparavertebral musclesmuscles, , compressionscompressions in in intervertebralintervertebral

spacespace etcetc.).)spacespace etcetc.).)

•• SpasticSpastic disordersdisorders associatedassociated withwith cerebralcerebral palsypalsy, , 

multiplemultiple sclerosissclerosis, , injuriesinjuries ofof brain brain oror spine…spine…multiplemultiple sclerosissclerosis, , injuriesinjuries ofof brain brain oror spine…spine…



MechanismMechanism ofof actionaction::

•• IncreaseIncrease effectseffects ofof inhibitory inhibitory neurotransmitterneurotransmitter•• IncreaseIncrease effectseffects ofof inhibitory inhibitory neurotransmitterneurotransmitter

γγ--aminobutyricaminobutyric acid acid (GABA) in (GABA) in CNS CNS and and spine spine cordcord

BaclofenBaclofenBaclofenBaclofen

•• AttenuatesAttenuates thethe activationactivation ofof motor motor neuronsneurons in in thethe•• AttenuatesAttenuates thethe activationactivation ofof motor motor neuronsneurons in in thethe

spine spine cordcord

•• GABAGABABB receptor receptor agonistagonist•• GABAGABABB receptor receptor agonistagonist

•• MultipleMultiple sclerosissclerosis, , cerebralcerebral palsypalsy, , injuriesinjuries ofof brain and brain and 

spinalspinal cordcord……spinalspinal cordcord……



•• BaclofenBaclofen

MoAMoA:: EnhanceEnhance ofof GABAergicGABAergic

transmissiontransmission –– GABAGABAAA receptorsreceptors
•• BaclofenBaclofen

•• BenzodiazepinesBenzodiazepines::
PsychiatricPsychiatric medicationmedication

withwith 5 5 effectseffects::
•• Tetrazepam Tetrazepam 

•• DiazepamDiazepam

withwith 5 5 effectseffects::

AnxiolyticAnxiolytic

HypnoticHypnotic•• DiazepamDiazepam

•• ClonazepamClonazepam

•• ThiocolchicosideThiocolchicoside

HypnoticHypnotic

MuscleMuscle relaxantrelaxant

AnticonvulsantAnticonvulsant
•• ThiocolchicosideThiocolchicoside

•• MephenoxaloneMephenoxalone

AnticonvulsantAnticonvulsant

AmnesticAmnestic

•• TizanidineTizanidine

•• GuaifenesinGuaifenesin

LowLow dosesdoses havehave

expectorantexpectorant effecteffect,,
•• GuaifenesinGuaifenesin

•• OrphenadrineOrphenadrine

expectorantexpectorant effecteffect,,

HigherHigher dosesdoses havehave

musclemuscle relaxantrelaxant and and musclemuscle relaxantrelaxant and and 

anxiolyticanxiolytic effecteffect



MechanismMechanism ofof actionaction

CentrallyCentrally activeactive PeripherallyPeripherally activeactive

•• BaclofenBaclofen

•• BenzodiazepinesBenzodiazepines::
•• PresynapticallyPresynaptically activeactive::
botulinumbotulinum toxintoxin•• BenzodiazepinesBenzodiazepines::

•• Tetrazepam Tetrazepam 

•• DiazepamDiazepam

botulinumbotulinum toxintoxin

•• PostsynapticallyPostsynaptically activeactive::
•• DiazepamDiazepam

•• ClonazepamClonazepam

•• PostsynapticallyPostsynaptically activeactive::

•• DepolarizingDepolarizing blockingblocking
agentsagents ((suxamethoniumsuxamethonium))

•• ThiocolchicosideThiocolchicoside

•• MephenoxaloneMephenoxalone

agentsagents ((suxamethoniumsuxamethonium))

•• NonNon--depolarizingdepolarizing
blockingblocking agentsagents

•• MephenoxaloneMephenoxalone

•• TizanidineTizanidine

•• GuaifenesinGuaifenesin

•• NonNon--depolarizingdepolarizing
blockingblocking agentsagents
((atracuriumatracurium, , vecuroniumvecuronium, , 
pancuroniumpancuronium etcetc.).)•• GuaifenesinGuaifenesin

•• OrphenadrineOrphenadrine
pancuroniumpancuronium etcetc.).)



1.) 1.) PresynapticallyPresynaptically activeactive agentsagents1.) 1.) PresynapticallyPresynaptically activeactive agentsagents

–– DecreaseDecrease AChACh releaserelease

–– BotulinumBotulinum toxintoxin–– BotulinumBotulinum toxintoxin

2.) 2.) PostsynapticallyPostsynaptically activeactive agentsagents2.) 2.) PostsynapticallyPostsynaptically activeactive agentsagents

–– ActAct on on nicotinicnicotinic receptorsreceptors (N(NMM))

•• NonNon--depolarizingdepolarizing
MM

•• NonNon--depolarizingdepolarizing

•• DepolarizingDepolarizing



•• FirstlyFirstly describeddescribed in 15in 15thth centurycentury
by by europeaneuropean explorersexplorers in S. Americain S. Americaby by europeaneuropean explorersexplorers in S. Americain S. America

•• UsedUsed by by nativesnatives as as arrowarrow poisonspoisons

•• TubocurarineTubocurarine –– natural alkaloidnatural alkaloid•• TubocurarineTubocurarine –– natural alkaloidnatural alkaloid

•• CompetitiveCompetitive NNM M receptorsreceptors antagonistsantagonists

•• AE:AE: releaserelease ofof histamine (histamine (bronchoconstrictionbronchoconstriction, , •• AE:AE: releaserelease ofof histamine (histamine (bronchoconstrictionbronchoconstriction, , 
hypotensionhypotension, , syncopesyncope –– faintingfainting))

•• ProgressiveProgressive relaxationrelaxation:: eyeeye musclesmuscles →→ musclesmuscles ofof•• ProgressiveProgressive relaxationrelaxation:: eyeeye musclesmuscles →→ musclesmuscles ofof
masticationmastication →→ neckneck and and limbslimbs →→ trunktrunk → → diaphragmdiaphragm

•• AdministeredAdministered parenterallyparenterally•• AdministeredAdministered parenterallyparenterally

•• EffectEffect weakensweakens and and isis reversiblereversible –– competitioncompetition ofof
receptorsreceptorsreceptorsreceptors



•• WithWith long long effecteffect (1(1--2 h): 2 h): tubocurarinetubocurarine, , pancuroniumpancuronium, , •• WithWith long long effecteffect (1(1--2 h): 2 h): tubocurarinetubocurarine, , pancuroniumpancuronium, , 

pipecuroniumpipecuronium, , vecuroniumvecuronium

•• WithWith shortshort efectefect (10(10--30 min): 30 min): alcuroniumalcuronium, , atracuriumatracurium•• WithWith shortshort efectefect (10(10--30 min): 30 min): alcuroniumalcuronium, , atracuriumatracurium

•• SurgerySurgery –– musclemuscle relaxationrelaxation in in thethe operatingoperating fieldfield, , oror

beforebefore mechanicalmechanical ventilationventilation ((trachealtracheal intubationintubation))beforebefore mechanicalmechanical ventilationventilation ((trachealtracheal intubationintubation))

•• OvedosingOvedosing: : antidoteantidote = = acetylcholinesteraseacetylcholinesterase inhibitorsinhibitors•• OvedosingOvedosing: : antidoteantidote = = acetylcholinesteraseacetylcholinesterase inhibitorsinhibitors

((neostigmineneostigmine, , pyridostigminepyridostigmine…)…)



•• NNM M receptor receptor agonistsagonists•• NNM M receptor receptor agonistsagonists

•• Open NaOpen Na+ + channelschannels → → cause longcause long--term term 

depolarizationdepolarization → → resistancyresistancy to to activationactivation by by AChAChdepolarizationdepolarization → → resistancyresistancy to to activationactivation by by AChACh

= = depolarizationdepolarization blockadeblockade

•• RemainRemain on on thethe receptor receptor forfor a a longerlonger timetime, , 

resistantresistant to to AChEAChEresistantresistant to to AChEAChE

•• FasciculationFasciculation ((musclemuscle twitchestwitches))

→ → musclemuscle relaxationrelaxation ((paralysisparalysis))

•• AE:AE: cardiaccardiac arrhythmiasarrhythmias, , hyperkalemiahyperkalemia, , increaseincrease•• AE:AE: cardiaccardiac arrhythmiasarrhythmias, , hyperkalemiahyperkalemia, , increaseincrease

ofof intraocularintraocular pressurepressure (IOP)(IOP)

+ + malignantmalignant hyperthermiahyperthermia !!+ + malignantmalignant hyperthermiahyperthermia !!



•• DecamethoniumDecamethonium

•• SuxamethoniumSuxamethonium ((succinylcholinesuccinylcholine))•• SuxamethoniumSuxamethonium ((succinylcholinesuccinylcholine))

•• ShortShort--termterm musclemuscle relaxationrelaxation (3(3--5 min) 5 min) •• ShortShort--termterm musclemuscle relaxationrelaxation (3(3--5 min) 5 min) 

•• MechanicalMechanical ventilationventilation ((trachealtracheal intubationintubation))

•• OrthopedicOrthopedic manipulationsmanipulations –– repositiongrepositiong ofof
dislocateddislocated joint, joint, fracturesfractures



•• RareRare AE AE ofof depolarizingdepolarizing MRMR and/and/oror volatilevolatile generalgeneral•• RareRare AE AE ofof depolarizingdepolarizing MRMR and/and/oror volatilevolatile generalgeneral

anestheticsanesthetics

MechanismsMechanisms::MechanismsMechanisms::

•• DefectDefect ofof RYR receptor RYR receptor –– controlscontrols releaserelease ofof CaCa2+2+

fromfrom sarcoplasmicsarcoplasmic reticulumreticulumfromfrom sarcoplasmicsarcoplasmic reticulumreticulum

•• IncreaseIncrease ofof CaCa2+2+ in in myocytemyocyte → → uncontrolleduncontrolled increaseincrease

ofof contractionscontractions, aerobic/, aerobic/anaerobicanaerobic metabolismmetabolism

•• SymptomsSymptoms: : hyperthermiahyperthermia, , crampscramps andand rigidityrigidity, , •• SymptomsSymptoms: : hyperthermiahyperthermia, , crampscramps andand rigidityrigidity, , 

↑ ↑ heartheart raterate and and breathingbreathing, , cyanosiscyanosis, , lactatelactate acidosisacidosis, , 

rhabdomyolysisrhabdomyolysis......rhabdomyolysisrhabdomyolysis......

•• 60 % 60 % ofof untreateduntreated casescases are are lethallethal (5 % (5 % ofof treatedtreated))

•• TherapyTherapy: : dantrolenedantrolene, , intensiveintensive coolingcooling•• TherapyTherapy: : dantrolenedantrolene, , intensiveintensive coolingcooling



•• PeripherallyPeripherally activeactive musclemuscle relaxantrelaxant•• PeripherallyPeripherally activeactive musclemuscle relaxantrelaxant

•• BlocksBlocks thethe releaserelease of Caof Ca2+2+ fromfrom sarcoplasmicsarcoplasmic

reticulumreticulum by by interactioninteraction withwith RYRRYRreticulumreticulum by by interactioninteraction withwith RYRRYR

•• Do Do notnot affectaffect smoothsmooth musclemuscle and and myocardiummyocardium

•• MalignantMalignant hyperthermiahyperthermia•• MalignantMalignant hyperthermiahyperthermia

•• SpasticSpastic disordersdisorders associatedassociated withwith spinal cord injury, spinal cord injury, 

stroke, cerebral palsy and stroke, cerebral palsy and multiplemultiple sclerosissclerosisstroke, cerebral palsy and stroke, cerebral palsy and multiplemultiple sclerosissclerosis

AdvantageAdvantage: no CNS : no CNS depressiondepression


