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CurrentlyCurrently therethere areare severalseveral hypotheseshypotheses regardingregarding thethe
relationshiprelationship betweenbetween drugdrug andand receptorreceptor,, fromfrom whichwhich
threethree theoriestheories havehave beenbeen establishedestablished::
thethe “Occupancy”“Occupancy” theorytheory (Clark(Clark’s’s))
thethe intensityintensity ofof aa drug'sdrug's effecteffect dependsdepends onon thethe numbernumber

ofof occupiedoccupied receptorsreceptors (this(this theorytheory hashas manymany
variations)variations)

thethe ““SpeedSpeed”” theorytheory (Paton(Paton’s’s))thethe ““SpeedSpeed”” theorytheory (Paton(Paton’s’s))
wherewhere thethe intensityintensity ofof thethe effecteffect isis thethe resultresult ofof speedspeed
combinedcombined withwith thethe receiverreceiver..

thethe ““ActivationActivation”” theorytheory
claimsclaims thatthat thethe pharmacodynamicpharmacodynamic effecteffect isis producedproduced
byby convertingconverting receptorsreceptors fromfrom anan "inactive""inactive" formform intointo anan
""active"active" formform..



TodayToday itit isis considered,considered, thatthat thethe allostericallosteric activationactivation ofof
thethe receptors,receptors, isis aa necessarynecessary processprocess toto obtainobtain aa drugdrug
effecteffect..

KnowingKnowing thethe typetype ofof responsesresponses producedproduced byby aa drugdrug
theythey cancan alsoalso bebe completedcompleted byby measuringmeasuring thethe::

-- responseresponse sizesize andand respectivelyrespectively thethe

-- drugdrug quantity,quantity, inin orderorder toto makemake itit possiblepossible toto studystudy
thethe dosedose--effecteffect relationshiprelationship..



TheThe procedureprocedure knownknown asas ““quantitativequantitative bioassaybioassay””
hashas allowedallowed forfor severalseveral activeactive substancessubstances toto bebe
usedused withwith aa reasonablereasonable accuracyaccuracy fromfrom aa dosingdosing
pointpoint ofof viewview..pointpoint ofof viewview..

TheThe bioassaybioassay cancan alsoalso bebe appliedapplied forfor thethe
identificationidentification ofof aa drugdrug whosewhose effecteffect isis
characteristiccharacteristic or,or, forfor whichwhich anan identifiedidentified antagonistantagonist
isis knownknown..



Clark's theory Clark's theory ((of occupationof occupation))
and itand itss variantsvariants



ClarkClark observedobserved thethe similaritysimilarity
betweenbetween Langmuir’sLangmuir’s
adsorptionadsorption isothermisotherm formform
andand manymany dosedose--responseresponse
curvescurves..

HeHe appliedapplied toto drugdrug--receiverreceiver

AAdsorbed quantitydsorbed quantity

HeHe appliedapplied toto drugdrug--receiverreceiver
interactions,interactions, principlesprinciples andand
kineticskinetics usedused toto reproducereproduce aa
hypotheticalhypothetical modelmodel forfor thethe
reactionsreactions occurringoccurring atat aa
surfacesurface levellevel..

GasGas concentrationconcentration

Langmuir’s isotherm



Clark was pleased with this model because, in many cases, the Clark was pleased with this model because, in many cases, the 
form of dose form of dose -- effect curves experimentally obtained matched effect curves experimentally obtained matched 
the obtained form of a relationship that involved: the obtained form of a relationship that involved: 
-- interaction type: molecule interaction type: molecule -- molecule; molecule; 
-- tiny proportion from administered drugs that bind to receptors; tiny proportion from administered drugs that bind to receptors; 
-- the proportion from the maximum effect that can be achieved: the proportion from the maximum effect that can be achieved: 
dependent on the administered drug concentration  (its affinity dependent on the administered drug concentration  (its affinity 
is constant)is constant)

1
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Dose
arithmetic units (1)
logarithmic units (2)



TheThe adsorptionadsorption isothermisotherm hashas derivedderived asas aa resultresult ofof
studyingstudying thethe adsorptionadsorption raterate ofof aa gasgas atat aa constantconstant
temperaturetemperature byby thethe materialmaterial preparedprepared (considered(considered
impermeableimpermeable surface)surface)..
TheThe curvecurve showsshows howhow thethe adsorbedadsorbed gasgas concentrationconcentration
increases,increases, onceonce thethe appliedapplied concentrationconcentration increasesincreases::

ExplanationExplanation::

increases,increases, onceonce thethe appliedapplied concentrationconcentration increasesincreases::
-- firstfirst veryvery quickly,quickly,
-- thenthen,, muchmuch moremore slowly,slowly, ((asas thethe adsorbentadsorbent isis
approachingapproaching saturationsaturation level)level)..

InIn thethe vicinityvicinity ofof aa certaincertain thresholdthreshold itit willwill nono longerlonger
reachreach aa higherhigher adsorbedadsorbed concentration,concentration, regardlessregardless ofof
howhow muchmuch thethe appliedapplied concentrationconcentration increasesincreases..



DrugDrug bindingbinding onon thethe cellcell surfacesurface waswas assumedassumed toto bebe
basedbased onon thethe principleprinciple::

““AA drugdrug moleculemolecule perper receptorreceptor”,”, justjust likelike thethe casecase
ofof aa molecularmolecular reactionreaction betweenbetween aa gasgas andand aa solidsolid
surfacesurface..surfacesurface..

AdsorbentAdsorbent surfacesurface saturationsaturation hashas beenbeen equatedequated
withwith::
occupyingoccupying allall availableavailable receptors,receptors, correspondingcorresponding toto
thethe pointpoint ofof dosedose--responseresponse curve,curve, inin whichwhich thethe
effecteffect isis maximalmaximal..



FromFrom thisthis itit waswas deduceddeduced thatthat::
►► aa lowerlower proportionproportion ofof receptorreceptor occupancyoccupancy couldcould
produceproduce aa weakerweaker effecteffect..produceproduce aa weakerweaker effecteffect..

AssumingAssuming thatthat eacheach occupiedoccupied receiverreceiver producesproduces aa
constantconstant unitunit ofof responseresponse,, thethe effecteffect wouldwould bebe
directlydirectly proportionalproportional toto thethe receptorreceptor occupancy,occupancy,
becausebecause thethe occupyingoccupying raterate andand stimulusstimulus areare
cumulatingcumulating..



AnotherAnother assumptionassumption waswas thatthat::
adsorptionadsorption onon thethe surfacesurface diddid notnot produceproduce aa
significantsignificant reductionreduction inin thethe concentrationconcentration ofof aa gasgas oror
freefree drugdrug..

WhenWhen variousvarious gasesgases areare present,present, inin thethe samesame
molecularmolecular concentrationsconcentrations atat thethe adsorbentadsorbent surfacessurfacesmolecularmolecular concentrationsconcentrations atat thethe adsorbentadsorbent surfacessurfaces
(that(that havehave thethe samesame areaarea andand areare fromfrom thethe samesame
structure)structure) underunder standardstandard conditionsconditions ofof temperaturetemperature
andand pressure,pressure, itit isis obviousobvious thatthat thethe extentextent toto whichwhich
differentdifferent concentrationsconcentrations ofof adsorbedadsorbed gasgas differdiffer atat
thethe timetime ofof equilibrium,equilibrium, dependsdepends onon itsits individualindividual
coefficientscoefficients ofof adsorptionadsorption..



IfIf itit isis consideredconsidered thatthat drugdrug--receptorreceptor interactioninteraction isis
realizedrealized inin aa closedclosed systemsystem ("in("in vitro"),vitro"), itit cancan bebe
assumedassumed thatthat thethe processprocess followsfollows thethe principlesprinciples ofof
thethe massmass actionaction lawlaw::thethe massmass actionaction lawlaw::

WhenWhen thethe effecteffect levellevel isis stablestable inin thethe presencepresence ofof anan
administeredadministered drug,drug, therethere existsexists aa balancebalance atat whichwhich
thethe associationassociation andand dissociationdissociation ratesrates ofof complexcomplex
areare equalequal..



AA difficultydifficulty inin thisthis theorytheory waswas foundfound forfor "dualists“,"dualists“,AA difficultydifficulty inin thisthis theorytheory waswas foundfound forfor "dualists“,"dualists“,
alsoalso calledcalled partialpartial agonistsagonists..

AA partialpartial agonistagonist isis unableunable toto produceproduce thethe maximummaximum
effecteffect comparedcompared toto aa fullfull agonist,agonist, whenwhen reactingreacting
withwith thethe samesame populationpopulation ofof receiversreceivers (it(it doesdoes notnot
produceproduce thethe samesame levellevel ofof response)response)..



Ariens theoryAriens theory



Clark'sClark's theorytheory assumedassumed thatthat::
eacheach couplingcoupling ofof anyany drugdrug withwith anyany receiverreceiver fromfrom
thethe samesame populationpopulation willwill havehave thethe samesame efficiencyefficiency
inin producingproducing responseresponse unitsunits..
PartialPartial agonistsagonists havehave shownshown thatthat itit isis notnot likelike that!that!



InIn orderorder toto introduceintroduce thisthis observationobservation inin thethe theory,theory, aa
secondsecond propertyproperty ofof drugs,drugs, waswas invokedinvoked::

►► oneone thatthat isis quantitativequantitative nonnon--dependentdependent onon affinityaffinity
WhileWhile thethe affinityaffinity remainsremains thethe propertyproperty whichwhich
determinesdetermines thethe abilityability ofof aa drugdrug toto bindbind toto receptors,receptors,

►► AriensAriens proposedproposed anotheranother propertyproperty:: thethe intrinsicintrinsic
activityactivity..



TheThe conceptconcept ofof intrinsicintrinsic activityactivity

Allows,Allows, thethe understandingunderstanding ofof anotheranother setset ofof
observationsobservations thatthat dodo notnot correspondcorrespond toto thethe theorytheory ofof
occupancyoccupancy.. Like,Like, whenwhen agonistsagonists areare administeredadministered inin
mixtures,mixtures, andand thethe resultresult (answer)(answer) isis sometimessometimes
weakerweaker thanthan thethe oneone thatthat isis expectedexpected (due(due toto anan
additionaddition ofof effectseffects ofof receptorreceptor occupancy)occupancy)..



InIn thethe presencepresence ofof aa partialpartial agonist,agonist, forfor example,example, thethe
concentrationconcentration ofof aa potentpotent agonistagonist (which(which underunder
normalnormal circumstancescircumstances isis sufficientsufficient toto causecause aanormalnormal circumstancescircumstances isis sufficientsufficient toto causecause aa
maximummaximum response)response) turnsturns outout toto be,be, notnot asas effectiveeffective..

ThisThis isis duedue toto thethe occupancyoccupancy ofof aa receptorreceptor fractionfraction
byby aa partialpartial agonistagonist thatthat willwill bebe ableable toto produceproduce onlyonly
subsub--maximalmaximal stimulistimuli..



StephensonStephenson’s theory  ’s theory  



AnotherAnother alternativealternative extensionextension ofof Clark'sClark's theorytheory waswas
thethe oneone ofof StephensonStephenson,, whowho proposedproposed aa modifiedmodified
theorytheory thatthat incorporatesincorporates thethe followingfollowing observationobservation::

ForFor somesome drugs,drugs, thethe productionproduction ofof aa maximummaximum effecteffect
cancan bebe achievedachieved byby receptorreceptor occupancyoccupancy inin aa
proportionproportion ofof lessless thanthan 100100%%..



HeHe invokedinvoked thethe conceptconcept ofof efficiency,efficiency, whosewhose valuevalue
expressesexpresses thethe relativerelative abilityability ofof thethe receptorreceptor
occupiedoccupied byby thethe drugdrug inin questionquestion toto "donate""donate" aa unitunit
ofof biologicalbiological stimulationstimulation (S)(S) toto thethe cellcell..

S S ~ r e~ r e
(where e = efficacy)



AA drugdrug withwith highhigh efficiencyefficiency cancan produceproduce aa maximummaximum
responseresponse afterafter occupyingoccupying onlyonly aa smallsmall proportionproportion ofofresponseresponse afterafter occupyingoccupying onlyonly aa smallsmall proportionproportion ofof
thethe receptorreceptor populationpopulation leavingleaving aa numbernumber ofof sparespare
receptorsreceptors..

OnOn thethe contrary,contrary, aa drugdrug withwith lowlow efficiencyefficiency hashas toto
dealdeal withwith aa higherhigher proportionproportion ofof receptorreceptorss,, inin orderorder
toto produceproduce aa maximalmaximal responseresponse..



PartialPartial agonistagonist doesdoes notnot managemanage toto induceinduce aa
maximalmaximal responseresponse eveneven whenwhen allall receptorsreceptors arearemaximalmaximal responseresponse eveneven whenwhen allall receptorsreceptors areare
occupied,occupied, becausebecause thethe valuevalue ofof itsits efficacyefficacy ((ee)) isis tootoo
lowlow forfor thethe criticalcritical valuevalue ofof SS toto bebe reachedreached..

AndAnd inin thisthis case,case, forfor anan antagonistantagonist thethe valuevalue ofof ee isis
zerozero..



Paton’s theoryPaton’s theory



TheThe inclusioninclusion ofof "intrinsic""intrinsic" andand "effectiveness"effectiveness
activity"activity" inin thethe occupancyoccupancy theorytheory ofof drugdrug -- receptorreceptor
interactionsinteractions hashas successivelysuccessively reducedreduced thethe
importanceimportance ofof thethe ideaidea ofof aa stablestable occupationoccupation ofof
receptors,receptors, asas aa majormajor determinantdeterminant ofof responseresponse..

RateRate theorytheory forfor relationsrelations:: drugdrug -- receptorreceptor -- responseresponseRateRate theorytheory forfor relationsrelations:: drugdrug -- receptorreceptor -- responseresponse
(introduced(introduced byby WDMWDM Paton)Paton) ledled toto aa pointpoint where,where, thethe
occupancyoccupancy alonealone waswas consideredconsidered unimportantunimportant forfor
agonistagonist activityactivity..

PatonPaton proposedproposed thethe ideaidea thatthat thethe formationformation ofof aa
complexcomplex:: drugdrug -- receptorreceptor generatesgenerates towardtoward cellcell aa
stimulationstimulation unitunit ofof thethe productionproduction responseresponse..



SoSo::
►► afterafter drugdrug administration,administration,
►► allall tissulartissular receptorsreceptors areare availableavailable forfor couplingcoupling
►► thethe tissuetissue willwill receivereceive thethe maximummaximum stimulusstimulus andand
►► willwill generategenerate aa maximaximalmal responseresponse..

forfor thethe answeranswer toto bebe maintained,maintained,

►► thethe complexcomplex mustmust bebe decoupleddecoupled andand recoveredrecovered
►► whenwhen thethe complexcomplex isis quicklyquickly disentangled,disentangled, couplescouples
willwill bebe muchmuch moremore quicklyquickly recoveredrecovered..



So,So, forfor anan agonistagonist,, thethe raterate ofof decouplingdecoupling complexescomplexes
(governed(governed byby thethe dissociationdissociation constant)constant) isis thethe oneone thatthat(governed(governed byby thethe dissociationdissociation constant)constant) isis thethe oneone thatthat
determinesdetermines potency,potency, becausebecause itit dictatesdictates thethe raterate atat
whichwhich newnew complexescomplexes cancan bebe achievedachieved..

AccordingAccording toto thisthis hypothesishypothesis::
►► thethe antagonistantagonist bindsbinds fast,fast, butbut thethe dissociationdissociation willwill
happenhappen slowlyslowly..



EmbracingEmbracing thisthis idea,idea, PatonPaton expressedexpressed somesome
observationsobservations,, inconsistentinconsistent withwith thethe theorytheory ofof
occupancyoccupancy (Clark)(Clark)..

ForFor example,example, thethe factfact thatthat::ForFor example,example, thethe factfact thatthat::

11.. TheThe samesame receptorreceptor setset cancan bebe stimulatedstimulated atat firstfirst andand
thenthen blockedblocked..

22.. thethe factfact thatthat manymany activeactive substancessubstances produceproduce aa
maximummaximum effecteffect onlyonly afterafter thethe firstfirst administrationadministration
(phenomenon(phenomenon calledcalled tachyphylaxistachyphylaxis))..



TheThe firstfirst situationsituation isis consideredconsidered “partial“partial agonism”agonism”::
-- whenwhen thethe drugdrug stimulatesstimulates atat thethe momentmoment ofof coupling,coupling,
butbut becausebecause itit dissociatesdissociates relativelyrelatively slowly,slowly, itit willwill
persistpersist onon receptorsreceptors andand therebythereby willwill succeedsucceed inin
exertingexerting anan antagonisticantagonistic activityactivity..exertingexerting anan antagonisticantagonistic activityactivity..

TheThe secondsecond situationsituation occurs,occurs, afterafter repeatedrepeated exposuresexposures
toto aa drug,drug, whenwhen
-- aa partpart ofof thethe previouslypreviously administeredadministered dosedose hashas
remainedremained coupledcoupled toto receptorsreceptors ((reducingreducing thethe numbernumber ofof
receptorsreceptors availableavailable forfor coupling)coupling)..



•• ForFor practicalpractical reasons,reasons, thethe experimentsexperiments thatthat areare meantmeant
toto testtest thethe raterate theorytheory areare difficultdifficult toto performperform..

•• InstantaneousInstantaneous registrationregistration ofof thethe response,response, isis
requiredrequired toto confirmconfirm thatthat thethe installationinstallation ofof thethe
maximalmaximal effecteffect waswas achievedachieved onlyonly underunder experimentalexperimentalmaximalmaximal effecteffect waswas achievedachieved onlyonly underunder experimentalexperimental
conditionsconditions..

•• TheThe instantaneousinstantaneous terminationtermination ofof thethe responseresponse
(consecutive(consecutive removalremoval ofof thethe drugdrug fromfrom thethe tissue)tissue)
requiresrequires instantinstant removal,removal, butbut thethe diffusiondiffusion basedbased onon
thethe concentrationconcentration gradientgradient isis aa lengthylengthy processprocess..



Activation theoryActivation theory
and other recent postulatesand other recent postulates



TheThe continuingcontinuing responseresponse requiresrequires thethe releaserelease andand
regenerationregeneration ofof receptorsreceptors..regenerationregeneration ofof receptorsreceptors..
RecentRecent commentscomments havehave pushedpushed thisthis dynamicdynamic visionvision
further,further, eveneven questioningquestioning thethe veryvery existenceexistence ofof
receptorsreceptors..
AsAs stablestable populations,populations, inin termsterms ofof number,number, locationlocation
oror affinity,affinity, beingbeing proposedproposed moremore complexcomplex patternspatterns ofof
interactioninteraction andand modernmodern drugdrug -- receiverreceiver..



ForFor allall thethe theorytheory variantsvariants ofof thethe receptor,receptor, thethe
postulatepostulate theorytheory isis commoncommon ,, whichwhich statesstates::
•• anan agonistagonist drugdrug isis combinedcombined withwith aa sitesite onon thethe
receptor,receptor, andand thethe receptorreceptor isis activatedactivated,, therebythereby
achievingachieving aa responseresponse fromfrom thethe cellcell..achievingachieving aa responseresponse fromfrom thethe cellcell..
•• whenwhen thethe drugdrug disappears,disappears, thethe receptorreceptor returnsreturns toto
inactiveinactive statusstatus (meaning,(meaning, itit regenerates)regenerates)..
ThisThis isis essentialessential forfor thethe subsequentsubsequent cyclescycles ofof
responseresponse.. UpwardUpward oror downwarddownward adjustmentadjustment ofof thethe
numbernumber ofof receptorsreceptors isis anotheranother mechanismmechanism byby whichwhich
somesome drugsdrugs cancan actact..



EEEEEEEEnzymology theoriesnzymology theoriesnzymology theoriesnzymology theoriesnzymology theoriesnzymology theoriesnzymology theoriesnzymology theories



ExpandingExpanding thethe conceptconcept ofof allostericallosteric sitessites forfor drugdrug--
receptorreceptor interactionsinteractions isis anotheranother modernmodern thesisthesis
suggestedsuggested byby researchersresearchers..
InIn Enzymology,Enzymology, allostericallosteric sitessites areare recognizedrecognized asas
adjacentadjacent locationslocations toto activeactive sitessites ofof enzymes,enzymes, toto
whichwhich antagonistsantagonists cancan bindbind,, coveringcovering oror distortingdistorting
thethe activeactive sitesite soso thatthat itit cancan nono longerlonger complexcomplex withwith
thethe substratesubstrate..thethe substratesubstrate..

InIn Pharmacology,Pharmacology, thethe involvementinvolvement ofof allostericallosteric
bindingbinding sitessites forfor antagonistsantagonists waswas postulatedpostulated forfor
situationssituations wherewhere thethe antagonismantagonism betweenbetween twotwo drugsdrugs
movesmoves fromfrom competitivecompetitive toto nonnon -- competitivecompetitive asas thethe
antagonistantagonist concentrationconcentration increasesincreases (e(e..gg.. acetylcholineacetylcholine
andand atropineatropine actact onon smoothsmooth muscle)muscle)..



AlthoughAlthough thethe studystudy ofof receptorsreceptors hashas becomebecome aa
realreal sciencescience (Receptology),(Receptology), manymany questionsquestionsrealreal sciencescience (Receptology),(Receptology), manymany questionsquestions
aboutabout thethe receptors,receptors, stillstill remainremain unansweredunanswered..

ForFor exampleexample::
WhyWhy isis itit necessarynecessary thatthat thethe cellscells possesspossess
specificspecific structuresstructures thatthat allowallow themthem toto reactreact toto
foreignforeign substances?substances?



TheThe existenceexistence ofof receptorsreceptors hashas alreadyalready beenbeen
demonstrated,demonstrated, andand inin time,time, allall thethe attentionattention hashasdemonstrated,demonstrated, andand inin time,time, allall thethe attentionattention hashas
beenbeen focusedfocused onon thethe temporal,temporal, qualitativequalitative andand
quantitativequantitative aspectsaspects ofof drugdrug action,action, atat cellularcellular andand
molecularmolecular level,level, withwith advantageousadvantageous consequencesconsequences
forfor pharmaceuticalpharmaceutical andand pharmacologicalpharmacological researchresearch..



ForFor exampleexample::

-- somesome pathologicalpathological conditionsconditions inin humanshumans oror
animalsanimals havehave beenbeen demonstrateddemonstrated toto bebe causedcaused bybyanimalsanimals havehave beenbeen demonstrateddemonstrated toto bebe causedcaused byby
receptorreceptor depletiondepletion (e(e..gg.. myastheniamyasthenia gravis)gravis)
-- thethe efficiencyefficiency lossloss ofof somesome drugsdrugs duedue toto
consecutiveconsecutive prolongedprolonged administrationadministration waswas
explainedexplained byby desensitizationdesensitization andand // oror depletiondepletion ofof
receptorsreceptors (e(e..gg.. ββ-- adrenoceptors,adrenoceptors, bronchodilators)bronchodilators)..



ConclusionConclusion

TheThe termterm receptorreceptor identifiesidentifies aa locationlocation wherewhere aa drugdrug cancan
bindbind andand induceinduce anan alterationalteration thatthat isis expressedexpressed underunder thethe
formform ofof anan observedobserved drugdrug effecteffect..

DifferentDifferent typestypes ofof receptorsreceptors havehave beenbeen identifiedidentified::
-- cytosolic,cytosolic,
-- coupledcoupled toto porespores-- coupledcoupled toto porespores
-- oror coupledcoupled toto enzymesenzymes andand differentdifferent mechanismsmechanisms ofof

productionproduction ofof effectseffects onon cellcell::
-- membranemembrane depolarizationdepolarization,,
-- selectiveselective permeabilitypermeability changes,changes,
-- increasingincreasing oror decreasingdecreasing levellevel ofof variousvarious cellcell regulatorsregulators

(enzymes,(enzymes, ions,ions, degradationdegradation ofof thethe phospholipids)phospholipids)..



ThisThis makesmakes itit possiblepossible toto understandunderstand whywhy::
-- somesome chemicalchemical messengersmessengers areare actingacting extremelyextremely fast,fast,

(e(e..gg.. neurotransmittersneurotransmitters throughthrough receptorsreceptors coupledcoupled toto
poreporess overover 11--22 ms)ms) others,others,

-- inin aa longerlonger time,time, butbut aa longerlonger periodperiod ((ee..gg.. minutesminutes forfor-- inin aa longerlonger time,time, butbut aa longerlonger periodperiod ((ee..gg.. minutesminutes forfor
peptidepeptide hormoneshormones andand receptorreceptor mediatedmediated enzymes),enzymes),
whilewhile

-- othersothers produceproduce anan effecteffect onlyonly afterafter severalseveral hourshours butbut
havehave anan extendedextended durationduration ofof actionaction (e(e..gg.. steroidsteroid
hormoneshormones andand functionalfunctional proteinsproteins synthesizedsynthesized dede
novonovo byby targettarget cells)cells)..



E.g. antidepressantsE.g. antidepressants

The The aaction mechanismction mechanismThe The aaction mechanismction mechanism

OpioidsOpioids bindbind toto specificspecific receptors,receptors, wherewhere thethe signalsignal willwill
reachreach thethe dopaminicdopaminic receiverreceiver (presented(presented here,here, asas partpart ofof
anotheranother neuron)neuron) inin orderorder toto releaserelease dopaminedopamine..
TheThe dopaminedopamine bindsbinds toto dopaminedopamine receptors,receptors, stimulatingstimulating
thethe postsynapticpostsynaptic cellscells andand thereforetherefore aa positivepositive emotionalemotional
feelingfeeling..



Thank you for your attention!Thank you for your attention!
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