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Assignment

Discussthelongterm regulationofmeanarterialpressure

Incardiovascularsystem,bloodflowiscontrolledbyarterialbloodpressure,and

inthiswaythelongterm meanbloodpressureisstabilizedtonregulateoxygen

andcarbondioxidelevels.Thereafter,thebarorefleswouldstabilizethe

instantaneouspressurevaluetotheprevailingcarotidpressure(MAP).Longterm

regulationtakesminutestodaystogointoeffect.Itinvolvesthekidneys,then

thekidneyscouldregulateyourbloodvolume,byregulatingthebloodvolumeyou

canregulatethemeanarterialpressure.Thekidneyregulatesthearterial

pressurebytwoways

· Regulationofextracellularfluidvolume:Whenbloodpressureincreases,

kidneysexcretelargeamountsofwateranssaltparticularlysodium,by

meansofpressurediuresis:excretionoflargequantityofwaterinurine.

Andpressurenatriuresis:excretionoflargequantityofsodium inurine.

· Throughrenin-angittensinsystem:WhenbloodpressureandECFvolume

decreases,reninsecretionfrom kidneyisincreased.Itconverts

angittensinintoangittensin1.Thisisconvertedintoangittensin2 by

angittensin-convertingenzyme.

Writeshortnotesonthefollowing

PulmonaryCirculation:Thisistheportionofthecirculatorysystem whichcarries

deoxygenatedbloodawayfrom therightventricle,tothelungsandreturns

oxygenatedbloodtotheleftatrium andventricleoftheheart.Theterm

plumonarycirculationisreadilypairedandcontrastedwiththesystemic



circulation.Thevesselsoftheplumonarycirculationaretheplumonaryarteries

andtheplumonaryveins.

CircleofWillis:Alsocalledwilliscircle,loopofwillis,cerebralarterialcircle,and

willispolygonisacirculatoryanastomosisthatsuppliesbloodtothebrainand

surroundingstructures.ItisnamedafterThomasWillis(1621-1675),anenglish

physician.Inthesystematicrepresentation,arteriesofthebrainandbrainstem.

Bloodflowsuptothebrainthroughthevertebralarteriesandthroughtheinternal

carotidarteries.

SplanchnicCirculation:Thisdescribesthebloodflowtotheabdominal

gastrointestinalorgansincludingthestomach,liver,spleen,pancreas,small

intestine,andlargeintestine.Itcomprisesthreemajorbranchesofthe

abdominalaorta,thecoeliacartery,superiormesentericartery(SMA),andinferior

mesentericartery(IMA).Thehepticportalcirculationdeliversthemajorityofthe

bloodflowtotheliver.

CoronaryCirculation:Thisisthecirculationofbloodinthebloodvesselsthat

supplytheheartmuscle(myocardium).Coronaryarteriessupplyoxygenated

bloodtotheheartmuscle,andcardiacveinsdrainawaythebloodonceithas

beendeoxygenated.

CutaneousCirculation:Thisisthecirculationandbloodsupplyoftheskin.The

skinisnotaverymetabolicallyactivetisssueandhasrelativelysmallenergy

requirements,soitsbloodsupplyisdifferentttothatoftheothertissues.

Discussthecardiovascularadjustmentthatoccursduringexercise

Thecardiovascularsystem providesthelinkbetweenpulmonaryventilationand

oxygenusageatthecellularlevel.Duringexercise,efficientdeliveryofoxygento

workingskeletalandcardiacmusclesisvitalformaintenanceofATPproduction

byaerobicmechanisms.Theequinecardiovascularresponsetoincreased

demandforoxygendeliveryduringexercisecontributeslargelytotheover

35-foldincreasesinoxygenuptakethatoccurduringsubmaximalexercise.

Cardiacoutputduringexerciseincreasesgreatlyowingtotherelativelyhighheart

ratesthatareachievedduringexercise.Heartrateincreasesproportionatelywith

workloaduntilheartratesclosetomaximalareattained.Itisremarkablethat

exerciseheartratessixtoseventimesrestingvaluesarenotassociatedwitha

fallinstrokevolume,whichismaintainedbyspleniccontraction,increased

venousreturn,andincreasedmyocardialcontractibility.Despitethegreat



changesincardiacoutput,increasesinbloodpressureduringexerciseare

maintainedwithinrelativelysmallerlimits,asbothpulmonaryandsystemic

vascularresistancetobloodflowisreduced.Redistributionofbloodflowtothe

workingmusclesduringexercisealsocontributesgreatlytotheefficientdelivery

ofoxygentositesofgreatestneed.Higherworkratesandoxygenuptakeat

submaximalheartratesaftertrainingimplyanadaptationduetotrainingthat

enablesmoreefficientoxygendeliverytoworkingmuscle.Suchanadaptation

couldbeineitherbloodfloworarteriovenousoxygencontentdifference.Cardiac

outputduringsubmaximalexercisedoesnotincreaseaftertraining,butstudies

usinghigh-speedtreadmillsandmeasurementofcardiacoutputatmaximal

heartratesmayrevealimprovementsinmaximaloxygenuptakeduetoincreased

strokevolumes,asoccursinhumans.Improvementsinhemoglobin

concentrationsinbloodduringexerciseaftertrainingarerecognized,butat

maximalexercise,hypoxemiamayreducearterialoxygencontent.Moreeffective

redistributionofcardiacoutputtomusclesbyincreasedcapillarizationandmore

efficientoxygendiffusiontocellsmayalsobeanimportantmeansofincreasing

oxygenuptakeaftertraining.


