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1.Discussthelongterm regulationof meanarterialblood

pressure.

Mean arterialpressure is maintained within a narrow range and is tightly

regulated.Thisisbecausewithoutsufficientarterialpressure,thebrainandthe

heartdonotreceiveadequatebloodflow,nomatterwhatadjustmentaremade

inthebadinthevascularresistancebylocalcontrolmechanism.

Longterm regulationofarterialpressureislinkedcloselytovolumehomeostasis

throughtherenalbodyfluidfeedbackmechanism.Akeyfeatureoftherenalbody

fluidmechanism feedbackcontrolsystem ispressurenatriuresisortheabilityof

thekidneystorespondto changesinarterialpressurebyalteringtherenal

excretionofsaltandwater.

Inthekidney(withintheafferentarteriolethatsuppliestherenalcorpuscle)lies

thejuxtaglomerularcells(JG)thatpickuptheimpulseoflowbloodpressureand

releasereninintothebloodstream.

 Renin converts angiotensinogen which is released by the liverinto

angiotensinI.Low bloodpressureandepinephrineactingonthebeta

adrenergicreceptorsoftheJG cellsarestimulantsthatincreasethe

releaseofrenin.

 AngiotensinIgoesthroughthebloodstream tothecapillariesofthelungs

whereitgetsacteduponbyangiotensinconvertingenzyme(ACE)andis

convertedtoangiotensinII

 AngiotensinIIcomesovertoreceptorcellsonthezonaglomerulosa

whichstimulatesthereleaseofaldosteroneinthebloodstream.

 TheangiotensinIIalsocomestothehypothalamusandstimulatessupra

opticnucleiwhichsendsactionpotentialsdowntothehypothalamus

hypophysealtractandreleasevasopressin(ADH)intothebloodstream.



 AngiotensinIIalsostimulatesthehypothalamicthirstcentresandrelease

chemicalsthatincreaseourthirstandincreaseabsorptionoffluidfrom

theG.Itractwhichincreasesbloodvolumeandeventuallybloodpressure.

 ADHactsonthecollectingtubulesofthenephroninthekidneyandbinds

onto V2 receptors in the collecting duct,generates pKA which

phosphorylatesaquaporin2.Theurineismostlymadeofwater.Water

flowsthroughaquaporin2thisretainstheamountofwaterinthebloodby

preventingitfrom beingexcretedintotheurine.Thisincreasesthevolume

ofwaterinsidethebloodwhichincreasesbloodpressure.

 AngiotensinIIcanalsobindontothereceptorsontheproximalconvoluted

tubuleandtriggeranincreaseinNa,Clandwaterreabsorbedwhich

increasesbloodpressure.

 AngiotensinIIcanbindintoreceptorsonthetunicamediaofarterioles

andtriggervasoconstrictionwhichincreasesbloodpressure.

As the arterialpressure orsodium intake increases,the renin angiotensin

aldosteronesystem issuppressed,whichenhancestheabilityofthekidneysto

excretesaltandwater.Conversely,wheneitherarterialpressureorsodium intake

isreduced,highendogenouslevelsofangiotensin.AngiotensinIIdecreasesrenal

excretion which promotes sodium retention.In the absence ofappropriate

changes in the RAAS,there is abnormalshiftin the pressure natriuresis

relationshipresultinginsustainedalterationofarterialpressure.

2.Writeshortnotesonthefollowing:

Pulmonarycirculation



Thiscirculatorysystem isexclusivelyforthecirculationofbloodbetweenthelungsand

theheart.Itincludesthepulmonaryarterywhichconveysdeoxygenatedbloodfrom the

rightatrium tothelungstobeoxygenated.Thisoxygenatedbloodisreceivedbythe

pulmonaryveinandconveyedtotheleftatrium.

Though“pulmonary"meansrelatedtothelungs,thepulmonarycirculationisnot

actuallythesupplytothetissuesofthelargerairwaysofthelungsasthisiscarriedout

byanothercirculation-thebronchialcirculation.

CircleofWillis

ThecircleofWillisisacirculatoryanastomosisthatsuppliesbloodtotheexternalbrain

andsurroundingstructures.ThecircleofWillisispartofthecerebralcirculationandis

formedbybranchesofthevertebralandinternalcarotidarteries.ThecircleofWillisis

composedofthefollowingarteries:

 Posteriorinferiorcerebellararteries-branchofthevertebralarterytothe

posteriorandinferioraspectofthecerebellum.

 Anteriorinferiorcerebellararteries-branchofthevertebralarterytothe

brainstem andinferiorpartofthecerebellum

 Rightandleftsuperiorcerebellararteries:brachialofthebasilararterytothe

superiorpartofthecerebellum

 Shortpontinebranches:branchofthebasilararterytothepons

 Posteriorcerebralarteries(rightandleft)-majorbranchofthebasilararteryto

theinferiorsurfacesofthetemporalandoccipitallobes.



 Posteriorcommunicatingarteries(rightandleft):branchofthebasilararterythat

connectsposteriorcerebralartery(posteriorcirculation)withtheinternalcarotid

artery(anteriorcirculation)

 Anteriorcerebralarteries(leftandright):majorbranchoftheinternalcarotid

arterytothecingulategyrus,superiorfrontalgyrusallthewaybacktotheregion

oftheparacentrallobule.

 Middlecerebralartery:continuationoftheinternalcarotidarterytothetemporal

lobeandinferiorsurfacesofthefrontalandparietallobes.



Splanchniccirculation

ThisdescribesthecirculationofbloodthroughorgansoftheG.I.Tanditsaccessory

organs.Itsmajorarteriesstem offfrom theabdominalaortaandtheyincludetheceliac

trunk,superiorandinferiormesentericarteries.

Theceliactrunksuppliesderivativesoftheforegutwhichincludetheliver,stomach,

gallbladder,proximalduodenum,spleenoesophagusandmostofthepancreas.



Thesuperiormesentericarterysuppliesderivativesofthemidgutandtheyincludethe

distalduodenum,jejuno-ileum,theascendingcolon,proximal2/3ofthetransverse

colon,colon,caecum andappendix.

Inferiormesentericarterysuppliesderivativesofthehindgut-distal1/3ofthe

transversecolon,descendingcolon,sigmoidcolon,upperanalcanalandtherectum.

Thesuperiormesenteric,inferiormesentericandsplenicveinsconvergetoform the

portalvein.Thisisabloodvesselthatcarriesbloodfrom theG.I.T,gallbladder,pancreas

andspleentotheliver.



Coronarycirculation

Coronarycirculationistheconcernedwiththecirculationofbloodthroughitsblood

vesselstothemusculatureoftheheart.

Theleftandrightcoronaryarteriesstem offfrom thesemilunarvalvesoftheaorta.The

leftcoronaryarterybifurcationintotheleftanteriordescendingarteryandthe

circumflexarteryandtheyareconcernedwiththecirculationofbloodthroughtheleft

atrium,leftventricle,theAVnodeandmostoftheatrioventricularseptum.

Majorbranchesoftherightcoronaryarteryastherightmarginalarteryandtheposterior

descendingarterywhichsuppliestherightatrium andrightventricle.

Theleftanteriordescendingarteryisdrainedbythegreatcardiacvein,theposterior

descendingarterydrainingintothemiddlecardiacveinandtherightmarginalarteryinto

thesmallcardiacvein.Theseveinsconvergeinthecoronarysinuslocateddeepinthe

posterioroftherightatrium;whereassomeveinsdraindirectlyintotherightatrium.

Interruptionsofcoronarycirculationquicklycauseheartattacks,inwhichtheheart

muscleisdamagedby oxygenstarvation.Becausetherestofthebody,andmost

especiallythe brain,needsasteadysupplyofoxygenatedbloodthatisfreeofallbutthe

slightestinterruptions,theheartisrequiredtofunctioncontinuously.Thereforeits

circulationisofmajorimportancenotonlytoitsowntissuesbuttotheentirebody.



Cutaneouscirculation

Thecutaneouscirculationisthecirculationoftheskin.Theskinisnotavery

metabolicallyactivetissueandhasrelativelysmallenergyrequirements,soitsblood

supplyisdifferenttothatofothertissues.Someofthecirculatingbloodvolumeinthe

skinwillflowthrough arteriovenousanastomoses.

3.Discussthecardiovascularadjustmentthatoccursduringexercise.

 Increasedcardiacoutput:

Increasedpumpingcapacityofheartenhancingdeliveryofoxygenand

fueltoworkingmuscles.Thisisduetoareductionofparasympathetic

nervoussystem activityandincreaseinsympatheticnervoussystem

activity.

Theintegratedresponsetosevereexerciseinvolvesfourtofivefold

increaseincardiacoutputwhicharedueproperlytoanincreaseinheart



rateandtoalesserextentstrokevolume.

 Increasemusclebloodflow

Bloodvesselsinmusclesdilatetoincreaselocalbloodflow.

 Decreasedbloodflowtokidneys,liverandgut

Shuntsbloodflowtoworkingmuscles


