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1.Discussthelongterm regulationofarterialpressure

Kidneysareresponsibleforthelongterm maintenanceofarterialblood
pressureanddosointwoways:

I. RegulationofECFvolume:Whenthebloodpressure
increases,kidneysexcretelargeamountsofwaterand
salt,particularlysodium,bymeansofpressurediuresis
andpressurenatriuresis.Pressurediuresisisthe
excretionoflargequantityofwaterinurinebecauseof
increasedbloodpressure.Evenaslightincreaseinblood
pressuredoublesthewaterexcretion.Pressure
natriuresisistheexcretionoflargequantityofsodium in
urine.Becauseofdiuresisandnatriuresis,thereisa
decreaseinECFvolumeandbloodvolume,whichinturn
bringsthearterialbloodpressurebacktonormallevel.

Whenbloodpressuredecreases,thereabsorptionof
waterfrom renaltubulesisincreased.Thisinturn,
increasesECFvolume,bloodvolumeandcardiacoutput,
resultinginrestorationofbloodpressure.

II. Throughreninangiotensinmechanism:

 Specializedcellsinthedistaltubulecalledthemaculadensasensethe
concentrationofsodium andchloride.

 Ifbloodpressurefallsthereisareductioninconcentrationofsodium and
chlorideinthedistaltubulewhichissensedbythemaculadensa.

 Themaculadensareleasesprostaglandinswhichactonthejuxtaglomerular
apparatuswhichreleasesreninintothebloodstream.

 Thedropinbloodpressureisalsodetectedbybaroreceptorsintheaortic
arch,carotidsinusandtheafferentrenalarteriolewhichstimulatesrenin
releasebythejuxtaglomerularapparatus.

 Renincleavesangiotensinogenintoangiotensin1whichinturniscleaved
by AngiotensinConvertingEnzyme (ACE)intoangiotensin2.

 Angiotensin2isapotentvasoconstrictorandalsostimulatestheadrenal
cortextorelease aldosterone.

 Aldosterone actsonthedistaltubulesandcollectingductsinthekidney
causingretentionofsodium andwater.

 Bloodpressureincreases.



2.Writeshortnoteon:

a)Pulmonarycirculation:Deoxygenatedbloodleaves
the right ventricle oftheheartthroughthepulmonaryvalveandenters
thepulmonarytrunk.Thisdividesintotherightandleftpulmonary
arteries.

Inthelungsthearteriesdividefurtherintoveryfinecapillariesatthe
alveoli,allowing gas exchange totakeplace.Oxygendiffusesfrom the
alveoliintothepulmonarycapillarieswhilecarbondioxidediffuses
from thecapillariesintothealveoli.

Thisnewlyoxygenatedbloodleavesthelungsthrough
the pulmonary veins totheleftatrium oftheheart,completingthe
pulmonarycycle.Thebloodisthendistributedaroundthebodyviathe
systemiccirculation.

b)CircleofWillis:ThecircleofWillisisajunctionofseveralimportant
arteriesatthebottom partofthebrain.Ithelpsbloodflowfrom both
thefrontandbacksectionsofthebrain.Thestructureencirclesthe
middleareaofthebrain,includingthestalkofthepituitaryglandand
otherimportantstructures.

ThestructureofthecircleofWillisincludes:

 leftandrightinternalcarotidarteries



 leftandrightanteriorcerebralarteries

 leftandrightposteriorcerebralarteries

 leftandrightposteriorcommunicatingarteries

 basilarartery

 anteriorcommunicatingartery

c)Splachniccirculation:Splanchnicorvisceralcirculationconstitutes
threeportions:

1.MesentericcirculationsupplyingbloodtoGItract

2.Spleniccirculationsupplyingbloodtospleen

3.Hepaticcirculationsupplyingbloodtoliver.

Uniquefeatureofsplanchniccirculationisthatthebloodfrom
mesentericbedandspleenformsamajoramountofbloodflowingto
liver.Bloodflowstoliverfrom GItractandspleenthroughportal
system.

d)Coronarycirculation:Heartmuscleissuppliedbytwocoronary
arteries,namelyrightandleftcoronaryarteries,whicharethefirst
branchesofaorta.Arteriesencircletheheartinthemannerofa
crown,hencethenamecoronaryarteries(Latinwordcorona=crown).
Rightcoronaryarterysupplieswholeoftherightventricleand
posteriorportionofleftventricle.Leftcoronaryarterysuppliesmainly
theanteriorandlateralpartsofleftventricle.Therearemany
variationsindiameterofcoronaryarteries.Venousdrainagefrom
heartmuscleisbythreetypesofvessels;coronarysinus,anterior
coronaryveinsandthethebesianveins.

e)Cutaneouscirculation:Undernormalconditions,thebloodflowtoskin
isabout250mL/squaremeter/minute.Whenthebodytemperature
increases,cutaneousbloodflowincreasesupto2,800mL/square
meter/minutebecauseofcutaneousvasodilatation.

Architectureofcutaneousbloodvesselsisformedinthefollowing
manner:

1.Arteriolesarisingfrom thesmallerarteriesreachthebaseof
papillaeofdermis

2.Then,thesearteriolesturnhorizontallyandgiverisetometa-
arterioles

3.From meta-arterioles,hairpin-shapedcapillaryloopsarise.
Arteriallimboftheloopascendsverticallyinthepapillaeandturnsto
form avenouslimb,whichdescendsdown.

4.Afterreachingthebaseofpapillae,fewvenouslimbsof



neighboringpapillaeunitetoform thecollectingvenule

5.Collectingvenulesanastomosewithoneanothertoform the
subpapillaryvenousplexus

6.Subpapillaryplexusrunshorizontallybeneaththebasesofpapillae
anddrainintodeeperveins.

3.Discussthecardiovascularadjustmentthatoccursduringexercise.

Duringexercise,increasesin cardiac strokevolumeand heart rate
raise cardiac output,whichcoupledwithatransient increase insystemic
vascularresistance,elevatemeanarterialbloodpressure(60).However,long
-term exercise doespromoteanetreductioninbloodpressureatrest.

Astrongerheartdoesnotpumpbloodfasterbutdoespumpitmore
forcefullywithagreaterejectionfraction,suggestingmoreefficientcardiac
output.


