
 

Chemical messengers
Paracrinechemicals that communicatew neighboringcells closeenoughthat when

paracrineissecretedintoECFit canreachtargetcellbysimplediffusion

growthfactorsproteinsthatstimulateproliferation differentiation ofcellsclottingfactors

cytokinespeptidesusuallyfromimmunecellsto coordinatebody'sdefenseagainstinfections

histaminesecretedbymastcellsimportantinallergicreactions inflammation
Autocrines acton thesamecellthatsecretedthemCsecratorycelltargetcell

Neurotransmitters chemicalsreleasedinto interstitialfluidbyneurons presynapticneuronreleases

Messangerfromaxonterminaloversynapseto postsynapticcell

Hormones Chemicalsreleasedfromendocrineglandsintotheintersitialfluid diffuseintothebloodstream

untiltheyreachtargetcells

neurohormonesreleasedbyneurosecretorycells
Chemical Classificationofmessengers

lipophilichydrophobicmoleculesare lipidsolubleandcancrosstheplasmamembrane woutdissolving

lipophobic hydrophilicwatersolubledissolveinplasmacan'tcrosstheplasmamembrane

AminoAcidmessengers functionasneurotransmitters in thebrain spinalchord lipophobic

glutamateasparate synthesizedFomglucoseglycine synthesizedfromglycolyicintermediate

gammaaminobutyricacidGABAsynthesizedfromglutamate

followingsynthesis in cytosol aminoacidneurotransmitters are transported

Aminemessengers derivedfromaminoacidsincludesaminegroupfMHz and catecholamines

containcatechol 6carbonring hydrophilic
dopaminenorepinephrine epinephrineserotonin all synthesizedinthesecretorycell bya
series ofenzymecatalyzedreactions

Peptide1Proteinmessengers chainsof 2ormoreaminoacidslinkedbypeptidebonds hydrophilic



p I i enge s ore c kd g iep b y I

synthesizedinthesamewayasotherproteinschapter2 mRNAis thetemplateforcoding
translation beginsin theribosomesincytosol prepropeptideisformedlumenofroughER proteolytic

enzymesyeildpropeptide packagedintotransportvesiclessmoother activemessenger is

packaged insecretoryvesicleGolgiapparatus

Steroidmessengers compoundsderivedfromcholesterol functionas hormones hydrophobic

synthesized fromcholesterol insmooth ER or mitochondria Cannotbestored diffuse into

intersitialfluidastheyaresynthesized
EicosanoidMessengers includesvarietyofparacrine hydrophobic

synthesizedondemandPhospholipaseAzcatalyzes membranephospholipid arachidonicacid

thenconvertedintoeicosanoid

Transportofmessengers

paracrine neurotransmittersreleasedneartargetcell reachbysimplediffusion

peptides amines transportedindissolved formbyhydrophilicmessenger
Hormonestransportedintheblood eitherdissolvedor bindto carrierproteins

halflife timeittakesfor halfof thehormonein thebloodto be degraded

Signal Transduction Mechanisms
Magnitudeof a targetcell'sresponse to a chemicalmessengerdependson

concentrationa responsebybinding reversiblytotargetsreceptors MtRFMR response

numberof receptorspresentaresponse

upregulation increasein of receptors occurswhencellsare exposedto lowmessenger

concentrationsfor aprolongedperiod downregulation viceversa

AffinityA response

Antagonists bindto receptorsto block responses agonist produces a biologicalresponse

lipophilichormones hormonediffuses intothenucleustobindtothereceptor orbindsin the



lipophilichormones hormonediffuses into thenucleustobindtotherecitor o bindsin the

cytosolthenentersnucleus bindstohormoneresponseelementHEAregionofDNA eitheractivatesdeactivates

thegene increases1decreasesproteinsynthesis mRNAmovestocytosol translatedintoproteins

Steroidhormonesbindtoreceptorsincytosolnuclearreceptors mustbindtoTIREin dimerization

LipophobicMessengersCannotpermeatePM theirreceptorsare0hPMfacingECF

Channel linkedreceptorsfastligandgatedchannels proteinsthatfunctionasreceptors ionchannels

openchannelsallowions tomoveacrossPMdownitselectrochemicalgradient Slowchannels receptor

andchannelareseparateproteins coupledtogetherby a Gprotein
EnzymelinkedreceptorsreceptorsidefacesinterstitialAvidenzymesidefacescytosolMessengerbinds

toreceptor changes confirmation activatestyrosinekinase TKcatalyzesphosphorylation of

intercellularprotein changes itsactivitybycovalentregulation bringsresponseintargetcell

GProtein linkedreceptorslocatedonintracellularsidelinkbetweenreceptor effectorsinPM
messengerreceptor

Stimulatory inhibitoryGproteins areassociated w GGDP 7 GGTP
inactive naive

GDP GTP
Amplifierenzymescatalyzeproduction ofsecondmessengers Gtpase

GGtp
v Gapp

Majorsecondmessengers communicationthroughGproteinregulatedenzymes Pi

CAMPcyclicadenosinemonophosphate activatesGsprotein releasesalphasubunit bindstoadenylatecyclas

ATPCAMP activatesproteinkinase catalyzesAtpprotein alteredproteinactivitythroughCovelent

regulationcauses aresponseinthecell

cGMPsimilartocAMPactivatesproteinkinaseG KGMPdependentproteinkinase

Phosphatidylinositol membranephospholipidundergoesenzymecatalyzedreaction toproduce

twosecondmessengersDAG diacylglycerol t 113inositoltriphosphate


