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TheThe termterm `receiver``receiver` waswas introducedintroduced byby PaulPaul EhrlichEhrlich
sincesince 19061906 ,, butbut thethe conceptconcept waswas defineddefined laterlater asas::

ReceptorReceptor::ReceptorReceptor::

AAnyny biologicalbiological moleculemolecule toto whichwhich aa drugdrug bindsbinds andand

producesproduces aa measurablemeasurable responseresponse.. (Goodman,(Goodman, 19681968))..

ProteinsProteins thatthat areare responsibleresponsible forfor transducingtransducing extracellularextracellular

signalssignals intointo intracellularintracellular responseresponse.. (Lindupp,(Lindupp, 19901990))..



InIn thethe ccurrenturrent conceptconcept,,
pharmacologicalpharmacological receptorsreceptors (or(or pharmacopharmaco--receptors)receptors)
areare “cells“cells infrastructuralinfrastructural configurationsconfigurations thatthat areare ableable toto

bindbind moremore oror lessless specificspecific toto thethe moleculesmolecules ofof:: drugs,drugs,

endogenousendogenous andand toxictoxic substances“substances“endogenousendogenous andand toxictoxic substances“substances“

PharmacoPharmaco--receptorsreceptors
areare usuallyusually foundfound atat cellularcellular levellevel,, beingbeing placedplaced onon
thethe cellularcellular membranemembrane oror insideinside thethe cells,cells, drugsdrugs
beingbeing ableable toto actact onon thethe cells’cells’ surfacesurface oror insideinside..



RRecentecent researchesresearches havehave revealedrevealed otherother premisespremises

linkedlinked toto thethe receptorsreceptors::

Ligand Gated Ion Channels,Ligand Gated Ion Channels,�� Ligand Gated Ion Channels,Ligand Gated Ion Channels,

�� GG--Protein Coupled Receptors,Protein Coupled Receptors,

�� EnzymeEnzyme--Linked Receptors,Linked Receptors,

�� Intracellular Receptors.Intracellular Receptors.



1. 1. IIonic channelsonic channels

Regulates the flow of ions across the cell membrane.Regulates the flow of ions across the cell membrane.
Ex: Ex: Nicotinic cholinergic receptorsNicotinic cholinergic receptors, GABA, GABA--ergicergicss = quick response= quick response



For eFor ex. Nicotinic x. Nicotinic 
receptor for receptor for 

LigandLigand--Gated IonGated Ion CChannelshannels
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receptor for receptor for 
acetylcholineacetylcholine



The The 

AAcetylcholinecetylcholine’s’s

activityactivity
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22.. GG--Protein Coupled ReceptorsProtein Coupled Receptors

TheThe NicotinicNicotinic receptorsreceptors
�� StimulatedStimulated byby acetylcholineacetylcholine

RResultesultss :: �� sodium influx,sodium influx,
�� activation in skeletal muscle contractionsactivation in skeletal muscle contractions..

The The GABA receptorsGABA receptors
�� Stimulated by: benzodiazepine, GABA.Stimulated by: benzodiazepine, GABA.

ResultsResults �� increased  chlorine influx increased  chlorine influx ––> > 
�� cell hyperpolarisationcell hyperpolarisation



GABAGABA--ergic ergic 
receptorsreceptors
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CholinergicCholinergic
receptorsreceptors
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AAdrenergic drenergic 
receptorsreceptors
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GG proteinprotein
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G -protein

TheThe peptidespeptides areare linkedlinked toto thethe GG ProteinProtein byby threethree
subunitssubunits::

-- alfaalfa ((linkedlinked withwith GTP),GTP),

-- betabeta andand

-- gammagamma

TheThe linkagelinkage ofof thethe appropriateappropriate extracellularextracellular ligandligand == GGTheThe linkagelinkage ofof thethe appropriateappropriate extracellularextracellular ligandligand == GG
proteinprotein activationactivation

-- GTPGTP replacesreplaces GDPGDP onon thethe alphaalpha subunit,subunit,

DuringDuring thethe dissociationdissociation ofof thethe GG ProteinProtein thethe subunitssubunits
interactinteract withwith secondarysecondary messengers,messengers, thethe answeranswer:: fromfrom
secondsseconds toto minutesminutes

ForFor exex.. alphaalpha andand betabeta adrenoreceptorsadrenoreceptors



3. 3. RReceptors eceptors 
linked to linked to 
enzymesenzymes



SpecificSpecific cytosoliccytosolic enzymaticenzymatic activityactivity asas anan integralintegral
componentcomponent ofof thethe structurestructure // functionfunction..componentcomponent ofof thethe structurestructure // functionfunction..

BindingBinding anan extracellularextracellular ligand,ligand, activatesactivates oror inhibitsinhibits
thethe activityactivity ofof cytosoliccytosolic enzymesenzymes..

ForFor eexx:: insulininsulin receptorsreceptors..

DurationDuration ofof responseresponse:: minutesminutes toto hourshours..



For eFor ex. x. Tyrosine Kinase ReceptorsTyrosine Kinase Receptors



4. 4. IIntracellular ntracellular 4. 4. IIntracellular ntracellular 

receptorsreceptors

CompletelyCompletely intracellularintracellular,, specificspecific ligandsligands mustmust diffusediffuse intointo
thethe cellcell inin orderorder toto interactinteract withwith itit..

ForFor exex:: steroidsteroid receptorsreceptors



Steroid receptorsSteroid receptors

�� TheThe ligandligand mustmust havehave aa goodgood liposolubilityliposolubility inin orderorder
toto bebe ableable toto crosscross thethe cellcell membranemembrane..

�� InIn thethe casecase ofof steroidsteroid receptor,receptor, thethe activatedactivated�� InIn thethe casecase ofof steroidsteroid receptor,receptor, thethe activatedactivated
receptorreceptor--ligandligand complexcomplex willwill migratemigrate toto thethe nucleusnucleus,,
wherewhere itit bindsbinds toto aa specificspecific DNADNA sequence,sequence, resultingresulting
thethe regulationregulation ofof genegene expressionexpression..

�� TheThe durationduration ofof thethe responseresponse isis longlong:: hourshours oror daysdays..



Nuclear receptorsNuclear receptors
For eFor ex. x. 
Receptor for retinoic acidReceptor for retinoic acid


