
 

Factors Affecting TransportDirection

Passive ActiveTransport

spontaneousmovementoccursfromhigh lowenergy high lowconcentrationpassive

tomoveintheoppositedirectionrequires an inputofenergyactivetransport mediatedby
transportproteinspumps

Drivingraceson molecules anydifference inenergyacross a membrane

Chemicalforces concentrationGradientsIDCdifference inconcentrationoneithersideofthemembrane
down passive up active

magnitudeoftheForce DC

ElectricalErcesduetomembranepotential differencein electricpotentialDvacross

themembrane

Intracellularfluidhasexcessanionst causing a netnegative charge ExtracellularAid

haspositivechargefromcationsH

signofmembranepotentialis thesign ofthenetchargeinsidethecellrelativetotheoutside

todeterminedirectionoftheelectricalforcevalencechargeoftheiontsignofmembranepotential
Cationsareattractedbythenegativechargeinsidethecell inwarddirectedforceoppositeforanions

magnitudeoftheelectricalforcedependsonthesizeofthemembranepotential quantityofcharge

carried bytheion increasesasthesefactorsgetlarger

ElectrochemicalForcetotalforceactingonthe ion

equilibriumpotentialhypotheticalvalueofthemembranepotentialwhere electricalforceisequal

andoppositetothechemicalforce electrochemicalforce 0

Determiningdirectionineed toknowion'sequilibriumpotentialandcellmembranepotential
1identifydirectionofChemica telectricalforces iftheyarethesame nofurther analysisisneeded



yd n o nemca ele Cal r s f l ya same ru analysis nede

2comparesizesoftheequilibrium t membranepotential ifthesametheionis atequilibrium

3 if EP MP thechemicalforceislarger andthe electrochemical forceactsinthesame

way ft viceversa
Whenionsmovepassivelytheymovedown theirelectrochemicalgradient

PassiveTransport
Fluxnumberofmoleculesthatcross a membraneingivenlengthoftime mas1second

SimpleDiffusion movementofmoleculesduetotheirownthermalmotion

Factorsaffectingrates ofDiffusion

MagnitudeofthedrivingForce netflux magnitude rate sizeofconcentrationgradient

Membranesurfacearearateoftransportasurfacearea

Membranepermeability inpassivetransport permeability 0rateoftransport

Factorsinfluencingpermeabilityofcell membranes

lipidsolubilityofdiffusingsubstance hydrophobicnonpolarsubstances aremostlipidsolublehydrophilic

polar ionizedleastsoluble lipidsoluble0Membranespermeabilitytothatsubstance

sizeshapeofdiffusingmolecules larger irregularmoleculesmoveslower lowerpermeability

Temperatureormovementofmolecules

Membranethickness inverselyproportional to permeability

FacilitatedDiffusioncrossingbyway oftransportproteins mediatedtransport

Carriers infacilitateddiffusioncommonlymonosaccharides aminoacids

moleculeentersthebindingciteonthecarrierCarrierchangesshapetomovemoleculeacrossthemembrane
Extracellularfluid

Glucose

soooooo soooooo soooooo
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Plasmam Glucosecarrier

protein

Intracellularfluid

Netfluxdependsonthefrequencyofbinding basedontheaffinityofthebindingsiteandtheconcentration
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barrierofsoluteacrossthemembrane

Factorsaffectingrateoffacilitated diffusion transportrateofindividualcarriersnumberof

carriers inthemembrane magnitudeoftheconcentration

WhenconcentrationONonesideofthegradientincreases otherisconstantthenetfluxincreasesrapidly

thenlevelsoff bccarrierproteinsbecome100saturated

cellscanregulatetheratebychangingnumberofcarriersthatarepresentinthemembrane

DiffusionthroughChannels channelstransportmoleculesthrough apassageway1pore
Mostwaterdiffusesthroughaquaporins

ionchannelsbindingsitesforionsin theporebothsidesareaccessibleatthesametime

ionsmovedownanelectrochemicalgradient whenachannel has bindingsites it isgenerallyslower

andchannelscan besaturated

ActiveTransport
Activetransporterscanharnessenergytodrivethetransportofmoleculesin apreferreddirection

PrimaryactivetransportusesATPorotherchemicalenergysourcedirectlytotransportsubstances

involveproteinscalledpumps

ATPasesthemembraneproteins in activetransportalsofunctionasenzymesby harnessingATPbycatalyzing
ATPhydrolysis

SodiumpotassiumpumptransportsNatandKtionsoppositeeachotheracrossthe membraneboth

ionsmovingagainst theirelectrochemical gradients ineachcycleofthepump

one ATPmolecule is hydrolyzed toprovideenergy
Extracellularfluid nana

na

D
Lipidbilayer naJP

Ntfa ADP
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Intracellularfluid

Secondaryactivetransportpoweredby a concentrationgradientor electrochemicalgradientcreated
beforeby aprimaryactivetransport Atransportproteincouplestheflow ofonesubstance to

that ofanother

cotransport bothinthesamedirection ex sodiumlinkedglucosetransport

countertransportoppositedirections ex sodiumprotonexchange

Osmosis
Passivetransportofwateracrossmembranes

Normaltotalsauteconcentrationin intracellularfluid is300Millimolar

Hemolysisredbloodcellsinpurewater swelltburst releasehemoglobinintothewater

duetothelowerconcentrationofwater insidecells

Osmolaritytotalsoluteparticleconcentration of asolution solutioncontaining1moleofsolute

isat a concentration of 1OSMaar dependsonthetotalconcentration ofall soluteparticals

isoosmoticsameosmolarity hyperosmotic hypoosmotic

OsmoticPressure measureof itssoluteconcentration in unitsofpressure

Osmolarity osmoticpressure

WhenwatermovesbyosmosisfromlowSowleconcentration high it istowing up an
osmoticpressuregradientDt does notviolategradient rules bc water ismovingdown

achemicalgradient itsownconcentration gradient

Tonicity afunction ofconcentrationoutside a cellrelativetoinsidedeterminingthe
behaviorof a cellplacedin thesolution

isotonicdoesn'taltercellvolume hypertonicsolutionthatcausesacell toshrink hypotonic

causesgrowth

Transport Within Membranes



I ansport Within membranes
Endocytosismolecules inECFenterthecell throughendosomesvesicles fromthe Pm

phagocytosismembraneextendsaroundmattertoformaphagosomein thecytoplasm

PhagosomeFuses w lysosome membranetoforma phagolysosome exposesmaterto

degradativeenzymesthat breakdownparticle

pinocytosisplasmamembranedevelops an indentation toformanendosomecontainingECF

receptormediatedendocytosisreceptorproteinsonthePM bind wparticlesinECFtriggering

endocytosis membraneindentscoatedpitwhereit'slinedwithclathrinproteins Grinsavesicle

thatpinchesoffPMandenters thecell protein coat leaves cathrinmoleculesare recycled

uncoatedvesicleFusesw lysosometoformanendolysosome breaksdownparticles

Exocytosis moleculesincellsare packagedintosecretoryvesicles thatfuseto thePM and

are thenreleasedinto ECF

Function addcomponentsintothePMrecyclereceptorsremovedfromthePMbyendocytosis
secretespecificsubstancesout of the cell and into ECF

EpithelialTransport
Inepithelialtissuecellmembranestransportmaterials acrosscells

Apicalmembranefaceslumenof abodycavity

basolateralmembrane restsonbasementmembraneracesinternalenvironment incontactw
men

interstitialfluidexchangesmaterials w blood MMM
Epitheliaca Fightsunction

A apicalmembrane

EpithelialsolutetransportPrimaryactivetransportby
gATPasesgenerateselectrochemicalgradientsusedby intersinaviaEBasementmembrane9

membranesproducingbidirectional movement of solutes
Blood

EpithelialwaterTransport epitheliumcreateosmoticgradientbyactively transporting
solutetomakeconcentrationhigheroutsideof thecell creates an osmoticgradient

passively transportingwaterfrom the lumen into InterstitialAvid
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Transcytosis largemoleculeistakenintothecellbyendocytosisthenfuses w PM to release

its contentbyexocytosis
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