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1.Longterm levelofmeanarterialpressure:thisisdependentontherelationshipbetween

arterialpressureandurinaryoutputofsaltandwater,whichisaffectedbyanumberoffactors.

Thereareseveralphysiologicalmechanismsthatregulatebloodpressureinthelongterm,the

firstofwhichis:

Renin-Angiotensin-Aldosteronesystem:reninisapeptidehumorreleasedbythegranularcells

ofthejuxteglomerularapparatusinthekidney.Itisreleasedinresponseto:

 Sympatheticstimulation

 Reducedsodium-chloridedeliverytothedistalconvolutedtubule

 Decreasedbloodflowtothekidney

Anti-diureticHormone:thesecondmechanism bywhichbloodpressureisregulatedisthe

releaseofanti-diuretichormonefrom theOVLTofthehypothalamusinresponsetothirstoran

increasedplasmaOsmolarity.Itactstoincreasethepermeabilityofthecollectingducttowater

byinsertingaquaprinChannelsintoapicalmembrane,italsostimulatessodium reabsorption

from thethickascendinglimboftheloopofHenle.Thisincreaseswaterreabsorptionthus,

increasingplasmavolumeanddecreasingosmolarity.

Otherfactorsthatcanaffecttheregulationoflongterm arterialbloodpressurearenatriuretic

peptides.Itissynthesizedandstoredinthecardiacmyocytes,italsoactstopromotesodium

excretion.

ProstaglandinactsasalocalvasodilatortoincreaseGFRandreducesodium reabsorption.They

alsoacttopreventexcessivevasoconstrictiontriggeredbythesympatheticnervousandrenin-

angiotensin-aldosteronesystems.

2a.Pulmonarycirculation:thisisasystem oftransportationthatshuntsdeoxygenatedblood

from thehearttothelungstoberesaruratedwithoxygenbeforebeingdispersedintosystemic

circulation.Deoxygenatedbloodfrom thelowerlimbentersfrom theinferiorVenacavawhile

deoxygenatedbloodfrom theupperlimbentersfrom thesuperiorVenacavawhichempties

bloodintotherightatrium.Bloodflowsthroughthetricuspidvalveintotherightventricle.Itthen

flowsthroughthepulmonicvalveintothepulmonaryarterybeforebeingdeliveredtothelungs.

Whileinthelungs,blooddivergesintothenumerouspulmonarycapillarieswhereitreleases

carbondioxideandisreplenishedwithoxygen.Oncefullysaturatedwithoxygen,thebloodis

transportedviathepulmonaryveinintotheleftatrium whichpumpsbloodthroughthemoral

valveandintotheleftventriclewhichthenexpelsoxygenatedbloodthroughtheaorticvalveand

intotheaorta.



b.Circleofwillis:thecircleofWillisisacirculatoryanastomosisthatsuppliesbloodtothebrain

andsurroundingstructures.Itencirclesthemiddlepartofthebrainincludingthestalkofthe

pituitaryglandandotherimportantstructures.Twoarteries,calledcarotidarteriessupplyblood

tothebrain.Theyrunalongeithersideoftheneckandleaddirectlytothecircleofwillis.Each

carotidarterybranchesintoandinternalandexternalcarotidartery.Theinternalarterybranches

intothecerebralarteries.Thisstructureallowsallofthebloodfrom thetwointernalcarotid

arteriestopassthroughthecircleofWillis.ThestructuresofthecircleofWillisinclude:

 Leftandrightinternalcarotidarteries

 Leftandrightanteriorcerebralarteries

 Leftandrightposteriorcerebralarteries

 Leftandrightposteriorcommunicatingarteries

 Basilarartery

 Anteriorcommunicatingartery.

c.Splachniccirculation:thiscompromisesofthegastric,smallintestine,colonic,pancreatic,

hepaticandspleniccirculation.TheyareArrangedinparallelandfedbythecoeliacarteryand

thesuperiorandinferiormesentericarteries.Theresistancearteriolesaretheprimary

determinantofvascularresistanceinthesplachniccirculation.Neuronalcontrolofthe

mesentericcirculationisalmostentirelysympatheticinorigin.Theparasympatheticfibersfrom

thevagihavelittletonoeffectonthebloodflow.Overallsplachnicbloodflowrequiresabout

25%cardiacoutput.Thesplachnicvenouscapacitancereservoircontainsaboutone-thirdof

thebody'stotalbloodvolume.

d.Coronarycirculation:thisispartofthesystemiccirculatorysystem thatsuppliesbloodto

andprovidesdrainagefrom thetissuesoftheheart.Twocoronaryarteriesarisefrom theaorta

justbeyondthesemilunarvalves,duringdiastole,theincreasedaorticpressureabovethe

valvesforcesbloodintothecoronaryarteriesandhenceintomusculatureoftheheart.

Deoxygenatedbloodisretiredtothechambersoftheheartthroughthecoronaryveins,mostof

theseconvergetoform thecoronaryvenoussinuswhichdrainsintotherightatrium.Theheart

normally,extracts70-70%oftheavailableoxygenfrom thebloodduringcoronarycirculation.

e.Cutaneouscirculation:thisisthecirculationandsupplyofbloodtotheskin.Theskinisnota

verymetabollicalyactivetissueandhasrelativelysmallenergyrequirements,soit'sblood

supplyisdifferenttothatofothertissues.Someofthecirculatingbloodvolumeontheskin



flowsthroughthearteriovenousanastomosis(AVAs)insteadofcapillaries.AVAsservesarole

intemperatureregulations.AVAsarelow-resistanceconnectionsbetweenthesmallarteries

andsmallveinsthatsupplyanddraintheskin.Theseallowtheshuntofblooddirectlyintothe

venousplexusoftheskin,withoutitpassingthroughcapillaries.

3.Cardiovascularadjustmentsthatoccurduringexercise:theenhancedcardiacoutputis

distributedprefrentiallytotheexercisingmusclesincludingtheheart.Bloodfrom theheart

increasesfour-fivefoldsaswell,mainlyreflectingtheaugmentedmetabolicrequirementsofthe

myocardium duetonearmaximum increaseincardiacrateandcontractility.Bloodflowtothe

inactivevisceraismaintainedduringsevereexercise.itissuggestedthatthelocalauto

regulatorymechanismsareresponsibleformaintainedvisceralflowinthefaceofneuraland

hormonalautonomicdrivewhichactstoconstrictrenalandmesentericvesselsandtoreduce

bloodflow.


