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1.DISSCUSSTHELONG-TERM REGULATIONOFMEANARTERIALBLOODPRESSURE

Long-Term RegulationofBloodPressure

Thereareseveralphysiologicalmechanismsthatregulatebloodpressureinthelong-

term,thefirstofwhichistherenin-angiotensin-aldosteronesystem (RAAS).

Renin-Angiotensin-AldosteroneSystem (RAAS)

Renin is a peptide hormone released bythe granularcells ofthe juxtaglomerular

apparatus inthekidney.Itisreleasedinresponseto:

 Sympatheticstimulation

 Reducedsodium-chloridedeliverytothedistalconvolutedtubule

 Decreasedbloodflowtothekidney

ReninfacilitatestheconversionofangiotensinogentoangiotensinIwhichisthen

convertedtoangiotensinIIusingangiotensin-convertingenzyme (ACE).

AngiotensinIIisapotentvasoconstrictor.Itactsdirectlyonthekidneytoincrease

sodium reabsorptionintheproximalconvolutedtubule.Sodium isreabsorbedviathe

sodium-hydrogenexchanger. AngiotensinII alsopromotesreleaseof aldosterone.

ACEalsobreaksdownasubstancecalled bradykinin whichisapotentvasodilator.

Therefore,thebreakdownofbradykininpotentiatestheoverallconstrictingeffect.

Aldosteronepromotessaltandwaterretentionbyactingatthedistalconvolutedtubule

to increase expression of epithelial sodium channels. Furthermore,aldosterone



increasestheactivityofthebasolateralsodium-potassium ATP-ase,thus increasingthe

electrochemicalgradient formovementofsodium ions.

Moresodium collectsinthekidneytissueandwaterthenfollowsbyosmosis.This

resultsindecreasedwaterexcretionandthereforeincreasedbloodvolumeandthus

bloodpressure.

Anti-DiureticHormone(ADH)

Thesecondmechanism bywhichbloodpressureisregulatedisreleaseofAntiDiuretic

Hormone (ADH)from the OVLT ofthe hypothalamus in response to thirst oran

increasedplasmaosmolarity.

ADH acts to increase the permeability of the collecting duct to water by

inserting aquaporinchannels (AQP2)intotheapicalmembrane.

Italsostimulatessodium reabsorptionfrom thethickascendinglimboftheloopof

Henle.This increases water reabsorption thus increasing plasma volume and

decreasingosmolarity.

FurtherControlofBloodPressure

Otherfactorsthatcanaffectlong-term regulationofbloodpressurearenatriuretic

peptides.Theseinclude:

 Atrialnatriureticpeptide (ANP) issynthesisedandstoredincardiacmyocytes.Itis

releasedwhentheatriaarestretched, indicatingofhighbloodpressure.

 ANP acts to promote sodium excretion.Itdilates the afferentarteriole of the

glomerulus,increasingbloodflow (GFR).Moreover,ANPinhibitssodium reabsorption

alongthenephron.Conversely,ANPsecretionislowwhenbloodpressureislow.

 Prostaglandins act as localvasodilators to increase GFR and reduce sodium

reabsorption.Theyalsoacttopreventexcessivevasoconstrictiontriggeredbythe

sympatheticnervousandrenin-angiotensin-aldosteronesystems.



ClinicalRelevance- Hypertension

Hypertensionisdefinedasasustainedincreaseinbloodpressure.Itmaybe primary (of

anunknowncause)orsecondarytoanotherconditionsuchaschronicrenaldiseaseor

Cushing’ssyndrome.

Hypertensioncausesdamagetothewallsofbloodvessels,makingthem weaker.This

leads to a number of pathologies including atherosclerosis, thromboembolism

(progressingtoMIorstroke)andaneurysms.

Hypertensionalsodamagestheheartitselfbyincreasingthe afterload oftheheart.The

heartispumpingagainstgreaterresistance,leadingtoleftventricularhypertrophy.This

increasestheriskofheartfailureinthefuture.Hypertrophyofthecardiacmusclealso

increases the heart’s oxygen demand,predisposing to myocardialischaemia and

ultimatelyangina.

HypertensionisclassifiedusingtheBHSthresholdsfortreatment:

SystolicBP(mmHg) DiastolicBP(mmHg)

Optimal <120 <80

Grade1(mildhypertension)140-159 90-99

Grade2(moderate) 160-179 100-109

Grade3(severe) >180 >110

2.WRITESHORTNOTESONTHEFOLLOWING

a.pulmonarycirculation;thisistheportionofthecirculatorysystem whichcarries

deoxygenatedbloodawayfrom therightventricle,tothelungs,andreturnsoxygenated

bloodtotheleftatrium andventricleoftheheart.Thevesselsofthepulmonary

circulationarethepulmonaryarteriesandthepulmonaryveins



b.circleofwillis;thecircleofwillisisthejoiningareaofseveralarteriesattheinferior

sideofthebrain.Atthecircleofwillis,theninternalcarotidarteriesbranchintosmaller

arteriesthatsupplyoxygenatedbloodtoover80%ofthecerebrum



c.splanchniccirculation;alsocalledmesentericcirculation.Thesplanchniccirculation

iscomposedofbloodfloworiginatingfrom theceliac,superiormesenteric,andinferior

arteriesandisdistributedtoallabdominalviscera.Itconsistsofthebloodsupplytothe

gastrointestinaltract,liver,spleen,andpancreas.Itconsistsoftwolargecapillarybeds

partially,andthentheefferentvenousbloodflowsintothePV.Thesplanchnic

circulationcanactasasiteofregulationofdistributionofcardiacoutputandalsoasa

bloodreservoir.

d.coronarycirculation;thisisthecirculationofbloodvesselsthatsupplytheheart

muscle(myocardium).Coronaryarteriessupplyoxygenatedbloodtotheheartmuscle,

andcardiacveinsdrainawaythebloodonceithasbeendeoxygenated.Theheartis



requiredtofunctioncontinuously.Itsfunctionisnotonlytoitstissuesbuttotheentire

bodyandeventhelevelofconsciousnessfrom timetotime.Interruptionsofcoronary

circulationcausesheartattackinwhichtheheartisdamagedbyoxygenstarvation

e.cutaneouscirculation;thisisthecirculationandbloodsupplyoftheskin.Theblood

supplytheskinisdifferentfrom othertissuesbecauseofitslowmetabolicallyactive

tissueandrelativelysmallenergyrequirement.Someofthecirculatingbloodvolumein

theskinwillflowthrougharteriovenousanastomosesinsteadofcapillaries.AVAsserve

aroleintemperatureregulation.

ARTERIOVENOUSANASTOMOSES

AVAsarelow-resistanceconnectionsbetweenthesmallarteriesandsmallveinsthat

supplyanddraintheskin.Theseallow theshuntofblooddirectlyintothe venous

plexus ofthe skin,withoutitpassing through capillaries.Since AVAs contain no

capillarysection,theyarenotinvolvedintransportofnutrientsto/from thetissues,but

insteadplayamajorroleintemperatureregulation.

TemperatureRegulation



Theskinisthebody’smainheatdissipatingsurface:theamountofbloodflow tothe

skindeterminesthedegreeofheatlossandthereforethecorebodytemperature.The

bloodflowthroughAVAsisheavilyinfluencedbythe sympatheticnervoussystem. At

rest,thesympatheticnervoussystem dominatesandactstoconstrictAVAs.

Anychangesin core temperature aredetected bythe thermoregulatorycentre in

the hypothalamus.Itregulatestemperaturebyalteringthelevelofsympatheticoutflow

tothecutaneousvessels,toreturntemperaturetoitsnormalrange:

Inhighcoretemperatures:

 Sympatheticinnervationisdecreased,reducingthevasomotortoneintheAVAs.

 MorebloodflowsthroughtheAVAsandreachesthevenousplexus(closetothesurface

oftheskin),increasingheatlosstoreducecoretemperature.

Inlowcoretemperatures:

 Sympatheticinnervationisincreased,increasingthevasomotortoneintheAVAs.

 Lessbloodflowstotheapicalskin(ofnose,lips,ears,handsandfeet),reducingheatloss

toincreasethecoretemperature.



3.DISCUSSTHECARDIOVASCULARADJUSTMENTTHATOCCURSDURINGEXERCISE.

Cardiovascularsystem responsestoexerciseisdirectlyproportiontotheskeletalmuscle

demandsforanygivenrateofworkandoxygentakeup.Theadjustmentsofcardiovascular

system undergoduringexerciseinclude;

i. Increaseincardiacoutputorpumpingcapacityoftheheart;designedtoenhance

oxygendeliveryandfueltoworkingmuscles.

ii. During exercise,moreblood issentto theactiveskeletalmuscles,and,asbody

temperatureincreases,morebloodissenttotheskin.Thisprocessisaccomplishesbothby

theincreaseincardiacoutputandbytheredistributionofbloodflowawayfrom areasoflow

demand,suchassplanchnicorgans.



Duringexercise,cardiacoutputincreasestoprovidetheflowneededtoservethecontracting

skeletalmuscles.Yet,by resetting the operating pointforthe arterialbaroreceptors,

vasodilationisregulatedtomakebloodpressurestableortoincreaseduringexercise.Sucha

balancebetweencardiacoutputandtotalperipheralresistancewouldbeconsideredtobe

governedbyaninterplaybetweenautonomicinfluenceontheheart,vasodilatorysubstances

releasedfrom theworkingmuscles,andsympatheticmediatedvasoconstriction,including

activeskeletalmuscles.Thecentralnervoussystem andespeciallyneuralfeedbackfrom

contractingmusclesareimportantforthebloodpressureresponsetoexercise.Acceleration

oftheheartisgoverned bycentralcommand,whereas,ablood-bornesubstancemay

contributetothemaintainedelevationofheartrate.Evenintheabsenceofinfluencefrom the

CNSandneuralfeedbackfrom workingmuscles,atightcouplingbetweencardiacoutputand

wholebodyoxygenuptakeismaintained.


