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ASSIGNMENT

1.Discussthelongterm regulationofmeanarterialbloodpressure?

Inthecardiovascularsystem,bloodflowiscontrolledbyarterialbloodpressure,andin

thiswaythelongterm meanbloodpressureisstabilizedtoregulateoxygenandcarbon

dioxidelevels.Thereafterthebarreflexwouldstabilizewouldstabilizethe

instantaneouspressurevaluetotheprevailingcarotidpressure(MAP).Ineachcardiac

cyclearterialbloodpressurefluctuatesbetweendiastolicandsystolicpressures.Such

regulationisachievedbyinterdependentadjustmentsofonly3parameters:Heartrate

(HR),ventricularstrokevolume(SV)andtotalperipheralvascularresistance(TPVR)=

Meanarterialbloodpressure.Theregulatorysystem includesstretch-sensitivesensors,

centralnervousintegrators/evaluatorsandneuro-humoraleffectormechanisms.The

mostimportanteffectormechanismsaretheparasympatheticandsympathetic

divisionsoftheautonomicnervoussystem,therenninangiotensinsystem and

vasopressin.Longterm regulationinvolvesmainlytheregulationofextracellularfluid

volumebypressurenatriuresismechanismsresidinginthekidneyandbywidespread

actionsofangiotensin.

2.Writeshortnoteonthefollowing

a.Pulmonarycirculation

b.CircleofWillis

c.Splanchniccirculation

d.Coronarycirculation

e.Cutaneouscirculation

a.Pulmonarycirculationisthecirculationorflowofbloodbetweentheheartand

lungs.Itisthesystem oftransportationthatshuntsdeoxygenatedbloodfrom the

hearttothelungstobere-saturatedwithoxygenbeforebeingdispersedinto

systemiccirculation.Deoxygenatedbloodfrom thelowerhalfofthebodyenters

theheartfrom theinferiorvenacavawhiledeoxygenatedbloodfrom theupper

bodyisdeliveredtotheheartviathesuperiorvenacavaandinferiorvenacava

emptybloodintotherightatrium.Bloodflowsthroughthetricuspidvalveintothe

rightventricle.Itthenflowsthroughthepulmonicvalveintothepulmonaryartery

beforebeingdeliveredtothelungs.Whileinthelungs,blooddivergesintothe

numerouspulmonarycapillarieswhereitreleasescarbondioxideandis



replenishedwithoxygen.Oncefullysaturatedwithoxygen,thebloodis

transportedviathepulmonaryveinintotheleftatrium whichpumpsblood

throughthemitralvalveintotheleftventricleexpelsoxygenrichbloodthrough

theaorticvalveandintotheaorta.

b.ThecircleofWillisisaringofinterconnectingarterieslocatedatthebaseofthe

brainaroundtheopticchiasm orchiasma(partialcrossingoftheopticnerve-

CNII;thiscrossingisimportantforbinocularvision),infundibulum ofthepituitary

stalkandthehypothalamus.Thisarterialringprovidesbloodtothebrainand

neighboringstructures.Polygonalanastomoticshapeoffersthepossibilityof

alternatepathwaysforthebloodflow,whichisessentialforthebrainfunctioning,

sinceitisthestructurethatismostlysensitivetohypoxia.

c.Theterm splanchniccirculationdescribesthebloodflowtotheabdominal

gastrointestinalorgansincludingthestomach,liver,spleen,pancreas,small

intestineandlargeintestine.Itcomprisesthreemajorbranchesoftheabdominal

aorta;theceliacartery;superiormesentericartery(SMA);andinferiormesenteric

artery(IMA).Thearterialsupplytothesplanchnicbedcomprisesthreedivisions

oftheabdominalaorta;theceliacartery;andthesuperiorandinferiormesenteric

arteries.Underphysiologicalconditions,bloodflowinthesplanchniccirculation

iscontrolledviaintrinsic(myogenicandmetabolic)andextrinsic(autonomicand

humoral)mechanisms.Thesplanchnicbedformsanimportantcirculatory

reservoir,whichcanbemobilizedduringperiodsofphysiologicalstress.

Disordersofthesplanchniccirculationmaycontributetothemulti-organ

dysfunctionsyndromeandviceversa.Anumberoftechniquesusedin

anesthesiaandcriticalcareinfluencethedistributionofbloodflowinthe

splanchniccirculation.

d.Coronarycirculationisthecirculationofbloodwithintheheart.Itispartofthe

systemiccirculatorysystem thatsuppliesbloodtoandprovidesdrainagefrom

thetissuesoftheheart.Inthehumanheart,twocoronaryarteriesarisefrom the

aortajustbeyondthesemilunarvalves;duringdiastole,theincreasedaortic

pressureabovethevalvesforcesbloodintothecoronaryarteriesandthenceinto

themusculatureoftheheart.Deoxygenatedbloodisreturnedtothechambersof

theheartviacoronaryveins;mostoftheseconvergetoform thecoronaryvenous

sinus,whichdrainsintotherightatrium.Theheartnormallyextracts70to75

percentoftheavailableoxygenfrom thebloodinthecoronarycirculation,which

ismuchmorethantheamountextractedbyotherorgansfrom theircirculation.

Obstructionofacoronaryartery,deprivingthehearttissueofoxygen-richblood,

leadstodeathofpartoftheheartmuscle(myocardialinfarction)inseverecases,

andtotalheartfailureanddeathmayensue.



e.Thecutaneouscirculationisthecirculationandbloodsupplyoftheskin.Theskin

isnotaverymetabolicallyactivetissueandhasrelativelysmallenergy

requirements,soitsbloodsupplyisdifferenttothatofothertissues.Someofthe

circulationbloodvolumeintheskinwillflowthrougharteriovenousanastomoses

(AVAs)insteadofcapillaries.AVAsservearoleintemperatureregulation.

3.Discussthecardiovascularadjustmentthatoccursduringexercise?

Theintegratedresponsetosevereexerciseinvolvesfourfoldtofivefoldincreasesin

cardiacoutput,whicharedueprimarilytoincreasesincardiacrateandtoalesser

extenttoaugmentationofstrokevolume.Theincreaseinstrokevolumeispartlydueto

anincreaseinend-diastoliccardiacsize(Frank-Starlingmechanism)andsecondarily

duetoareductioninend-systoliccardiacsize.Thereductioninend-systolicdimensions

canberelatedtoincreasedcontractility,mediatedbybetaadrenergicstimulationwhich

blockadepreventstheinotropicresponse,thedecreaseinend-systolicdimensionsand

approximately50%ofthetachycardiaofexercise.Theenhancedcardiacoutputis

distributedpreferentiallytotheexercisingmusclesincludingtheheart.Bloodflowtothe

inactiveviscera(e.g.,kidneyandgastrointestinaltract)ismaintainedduringsevere

exerciseinthenormaldog.Itissuggestedthatlocalautoregulatorymechanismsare

responsibleformaintainedvisceralflowinthefaceofneuralandhormonalautonomic

drive,whichactstoconstrictrenalandmesentericvesselsandtoreducebloodflow.

However,inthepresenceofcirculatoryimpairment,whereoxygendeliverytothe

exercisingmusclesisimpairedasoccurstocompleteheartblockwherenormalheart

rateincreasesduringexerciseareprevented,orincongestiverightheartfailure,where

normalstrokevolumeincreasesduringexerciseareimpaired,orinthepresenceof

severeanemia,whereoxygencarryingcapacityofthebloodislimited,visceralblood

flowsarereduceddrasticallyandbloodisdivertedtotheexercisingmusculature.Thus,

visceralflowisnormallymaintainedduringsevereexerciseaslongasallother

compensatorymechanism isdisrupted(eventheeliminationofsplenicreserveinthe

dog0,reductionanddiversionofvisceralflowoccur.


