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1.Discussthelongterm regulationofmeanarterialbloodpressure

Meanarterialbloodpressureisregulatedbychangesintheheart,bloodvesselsandother

vitalorgans.

Changesintheheartaredeterminedthroughinotropicagents(Chemicals,ionsand

hormoneswhichaltertheforceofmuscularcontractions),Cardiacoutput(Volumeof

bloodbeingpumpedoutoftheheartperunittime(strokevolume*heartrate)andthe

autonomicnervoussystem,usuallythroughsympatheticandparasympatheticnerves.

Thesechangesdeterminetheamountofbloodbeingpumpedoutoftheheartandits

resultantpressureintothearteries.

Changesinthebloodvesselswhichinfluencebloodpressuremajorlyinvolvesthe

diameterofthelumenofbloodvessels,whichwhenincreasedlowersbloodpressureand

viceversa.Systemicvascularresistance(Resistanceofbloodvesselsexceptall

pulmonarybloodvesselstobloodflow)increaseswhenvasoconstriction(increaseinthe

diameterofthelumenofbloodvessels)occursanddecreaseswhenvasodilation

(decreaseinthediameterofthelumenofbloodvessels)occurs.

Othervitalorgansplayaroleinregulationofarterialbloodpressurewhenoxygensupplyis

scarce,releasingchemicalstoincreasebloodpressureandsubsequentlyoxygensupply.

Thekidneysespeciallyplayabigroleastherenin-angiotensin-aldosteronesystem which

regulatesbloodpressureandsystemicvascularresistanceisactivatedalongwith

productionofmoreredbloodcellswhenthekidneysreceivepooroxygensupply.

Thesechangesareoverallaffectedbypulsepressure(systolicpressure-diastolic

pressure),baroreceptorsandchemoreceptorsinbloodvessels,andseveralchemicals

eitherproducedinthebodyortakenorallyorintravenously.Theseoverallchangescould

becausedbyphysicalorpathologicalfactors.



2.Writeshortnotesonthefollowing:

a)Pulmonarycirculation:Thisistheportionofthecirculatorysystem thatcarries

deoxygenatedbloodfrom therightventricletothelungs,andreturnsoxygenated

bloodtotheleftatrium andventricleoftheheart.Themajorbloodvesselsinvolved

inpulmonarycirculationarethepulmonaryarteryandpulmonaryvein.

Deoxygenatedbloodfrom therestofthebodyenterstherightatrium throughthe

superiorandinferiorvenacava.From therightatrium,bloodenterstheright

ventriclethroughthetricuspidvalveandpassestothepulmonaryarterythroughthe

pulmonaryvalve.From thepulmonaryartery,deoxygenatedbloodiscarriedtothe

lungs,wherecarbondioxideisreleasedandoxygenispickedupthroughfine

capillaries.Thenowoxygenatedbloodentersthepulmonaryveinwhereitis

returnedtotheleftatrium andventricleoftheheart.

Clinicalsignificance:

 Pulmonaryembolus:Thisisabloodclotlodgedinthepulmonaryvasculature.It

resultsfrom deepveinthrombosisinapulmonaryorsystemicbloodvesselandcan

causechestpainordifficultybreathing.ItisdiagnosedthroughCTpulmonary

angiographyoraventilation/perfusionscanandistreatedwithanticoagulantssuch

asheparin.

 Pulmonaryhypertension:Thisoccurswhenthereisincreasedbloodpressureinthe

arteriesofthelungs.ItcanbediagnosedthroughaCTscan,electrocardiography

andcanbetreatedwithphysicaltherapyandmedicationsuchasepoprostenol,

sildenafil,etc.

b)CircleofWillis:Alsocalledthecerebralarterialcircle,itisacirculatoryanastomosis

thatsuppliesbloodtothebrainandsurroundingstructures.Itismadeupoftheleft

andrightinternalcarotidarteries,leftandrightanteriorandposteriorcerebral

arteries,theleftandrightposteriorcommunicatingarteriesandtheanterior

communicatingartery.

Theinternalcarotidarteriesarisefrom therespectivecommoncarotidarteries.The

internalcarotidarteriesthendivideintotheanteriorcerebralarterywhichformsthe

anterolateralportionofthecircleofwillisandthemiddlecerebralarterywhichdoesnot

contributetothecircle.Theanteriorcommunicatingarteryconnectsthetwoanterior

cerebralarteriesandcouldarisefrom eitherside.Theposteriorcerebralarteriesarise

from thebasilarartery,whichisformedfrom theleftandrightvertebralarterieswhich



arisefrom theleftandrightsubclavianarteries.Theposteriorcommunicatingarteries

connecttheleftandrightinternalcarotidarteriestotheleftandrightposteriorcerebral

arteries.

Clinicalsignificance

 Aneurysm:Thisisanoutwardbulginginanarterywallwhichcanincreaseinsize

andrupture,leadingtouncontrolledbleeding.Aneurysmscanalsobethestarting

pointforbloodclotformationinbloodvesselsandembolism.Aneurysmsinthe

circleofwillisusuallyoccurintheanteriorcommunicatingartery,theinternal

carotidarteries,theposteriorcommunicatingarteriesandthejunctionwherethe

basilararterydividesintotheposteriorcerebralarteries.Aneurysmsaretreatedby

surgeryandphysicaltherapy.

 Subclavianstealsyndrome:Aconditionthatoccursduetoreducedbloodflowin

thevertebralarteryortheinternalthoracicarteryduetoaproximalnarrowing

and/orblockageofthesubclavianartery.Thisleadstobloodflowingdownwards

from thevertebralarterytosupplytheupperlimbattheexpenseofbloodflowto

thebrain.Itiscausedbyatherosclerosis,cervicalribandcanbetreatedby

endarterectomy(removaloffatblockageinanartery)orasurgicalbypassinvolving

thecarotidandsubclavianarteries.ItcanbediagnosedthroughaDoppler

ultrasoundorCTangiography.

c)Splanchniccirculation:Thisistheportionofthecirculatorysystem thatsupplies

bloodtothegastrointestinaltractanditsrelatedorganssuchastheliver,pancreas

andspleen.Itconsistsoftheceliac,superiormesenteric,inferiormesenteric

arteriesandtheirbranches.Splanchniccirculationissubdividedinto:

 Gastriccirculationwhichsuppliesthestomach.

 Smallintestinalcirculationwhichsuppliestheduodenum andsmallintestine

 Coloniccirculationwhichsuppliesthelargeintestine.

 Pancreaticcirculationwhichsuppliesthepancreas

 Hepaticcirculationwhichsuppliestheliverandgallbladder

 Spleniccirculationwhichsuppliesthespleen

Theoverallsplanchnicbloodflowreceivesabout25%ofcardiacoutput



Clinicalsignificance

 Ischemia:Amedicalconditionthatoccurswhenthereisreducedbloodflowtoa

tissueororgan.Ischemiainamajorbloodvesselcanleadtolocalized

inflammationinthebloodvesselandsurroundingstructures,leadingtoporous

bloodvesselwalls.Thisleadstomicroorganismsenteringnearbytissue,causing

damage.Thisisparticularlydangerousinthesplanchniccirculationastheliverand

stomachareusuallyaffectedfirst.

 Liverdisease:Theliverreceivesmorethanhalfofthetotalbloodinthesplanchnic

circulation.Diseasessuchascirrhosis,cancer,liverabscesswouldincreasethe

bloodpressureintheliverinordertoshuntbloodintoothersystemicarteries

throughtheliveranastomosis,whichcancauseanumberofcomplications.Liver

diseasesaretreatedbysurgery.

d)Coronarycirculation:Thisisthecirculationofbloodinthebloodvesselsthatsupply

theheartmuscle(myocardium).Thebloodvesselswhichsupplythemyocardium

arethecoronaryarteriescontainoxygenatedbloodandthecardiacveinswhich

carrythedeoxygenatedbloodtotheheart.

Thecoronaryarteriesaretwoinnumber,originatingfrom theleftsideoftheheartatthe

beginningoftheaorta,specificallyintwodilations/sinusesinthewalloftheaortajust

superiortotheaorticvalve.Thetwodilations;leftposterioraorticsinusandanterioraortic

sinus,giverisetotheleftandrightcoronaryarteriesrespectively.Theleftcoronaryartery

suppliestheleftatrium,ventricleandtheinterventricularseptum whiletherightcoronary

arterysuppliestherightatrium,portionsofbothventriclesandtheimpulseconducting

system intheheart.Thecoronaryarteriesgiveofmanybrancheswithanastomosewith

eachother.

Thecardiacveins,apartfrom theanteriorcardiacveinsandthebesianveins,unitetoform

thecoronarysinus,whichisalargevesselthatemptiesintotherightatrium.Theanterior

cardiacveinsandthebesianveinsemptydirectlyintotherightatrium.

Clinicalsignificance

 Atherosclerosis:Thisoccurswhenfatdepositsaccumulateinthewallofanartery,

reducingorcompletelyblockingbloodflow.Atherosclerosisinthecoronaryarteries

cancauseanheartattackorchestpainduetoischemia.

 Embolism:Thisoccurswhenabloodclotwhichformsinabloodvesselbreaksoff



andcompletelyblocksbloodflowinasmallerbloodvessel.Itcanoccurdueto

injury,atherosclerosis,heredity,etc.Embolism inasmallercoronaryarterycanlead

toischemiaintheheart.Thisconditionistreatedwithanticoagulantsandinmore

seriouscases,surgery.

e)Cutaneouscirculation:Thisistheoverallbloodsupplytotheskin.Itconsistsof

cutaneousarterioles,venulesandcapillaries.Thearteriolescarryoxygenatedblood

from thelargerarteriestotheskinandthevenulescarrydeoxygenatedbloodtothe

largerveins.Thecapillariesarethepointofmaterialandgaseousexchange

betweenthebloodandskintissue.Sometimesthearteriolesanastomosedirectly

withthevenulestoform arteriovenousanastomosiswhichareusuallyfoundinthe

skinofthehands,feet,nose,lipsandearlobules.

Thebloodflowtotheskinisgreatlyinfluencedbytemperaturebecausetheskinis

exposedtotheexternalenvironment.Duringheat,bloodflowtotheskinincreasesand

decreasesduringcold.Thenervoussystem alsomaintainsbloodflowtotheskinby

controllingtherateandfrequencyofdilationandconstrictionofbloodvessels.Theskinis

notametabolicallyactivetissue,soithaslittleenergyrequirementsanddifferentblood

flow.

Clinicalsignificance

 Diabetesmellitus:Adigestiveconditionwhichiscausedbyreduced

production/lackofinsulininthebody.Insulinisanhormonewhichreducesthelevel

ofglucoseintheblood.Excessglucoseinthebodydamagestissuesandnerves.A

damagednervoussystem disruptstherateofbloodflowtotheskin,deviating

bloodflowfrom theskinandreducingsensitivityoftheskin.

3.Discussthecardiovascularadjustmentthatoccursduringexercise

Duringexercise,cardiacoutput(CO)increasestoprovidethebloodflowneededtosupply

thecontractingskeletalmuscles.Asthisoccurs,thebloodvesselsundergocontrolled

vasodilatationinordertoincreaseandstabilizebloodpressure.Thisentireprocessis

governedbytheautonomicnervoussystem,vasodilatorysubstancesandtheactive

skeletalmuscles.

Theautonomicnervoussystem controlstheheartrateandinitiateschangesinsystemic

vascularresistance.Neuralfeedbackfrom contractingmuscles,coupledwithmotor



controlandsympatheticactivity,contributetomaintainbloodpressureduringexercise.

Vasodilatorysubstancesarereleasedfrom theactiveskeletalmusclesandsurrounding

tissueswhichbindtochemoreceptorsinthebloodvessels,coupledwithnervouscontrol,

causevasodilatationinbloodvessels.

Themainobjectiveofthebloodpressureincreaseistoenableatightcouplingbetween

cardiacoutputandwholebodyoxygenuptake(Vo2)whichkeepstheworkingstateofthe

musclesintactthroughoutexercise.Thiscycleismaintainedevenintheabsenceof

nervouscontrol.


