
 

Physical laws
Theflowrate ofa liquid through apipeisdirectlyproportional to thedifference between

thepressuresat the two ends of thepipeandinverselypropto thepipe'sresistance

flowonlystopswhenlevels areequalandpressuregradientno longerexist

pressure gradient BP drivingbloodflowthrough thesystemic arout equals the mean

arterialpressure averagepressure in theaortathroughout thecardiaccycle
resistence 44 Llength n viscosityofthefluid r tubeinternalradios

vasoconstrictionanywherein a network ofbloodvessels increases resistance vasodilation

decreasesthe resistance

totalperipheralresistanceTPRcombined resistances of all thebloodvessels withinthecircut

cardiacOopot meanarterialpressureITPR

Arteries
conductblood awayfromthehearttobody'stissue

actaspressurereservoirs toensuresmoothcontinual bloodflow possible bctheyhave a low

compliance

Measuringbloodpressure

physicianincreases offpressureuntil it isgreaterthansystolicarterialpressureImaxpressureheartexerts

while beating causes the brachial artery tocollapse stopsbloodflow
2
physicianopens a valve to slowly let airoutof the cuff whencuffpressuredropstoslightly

belowsystolicarterialpressure thearteryopens w eachheartbeatto letblood in creates

Korotkoffsounds audiblevibrations

3physiciannotescuffpressure when Korotkoffsoundsappear recordedassystolicareriapressure

4 Whencuffpressurefallsbelowdiastolicarterialpressurepressure inarteries inbetweenbeats

bloodflow returnsto smoothpattern Korotkoffsoundsdisappear



blood low tor s toSmoot 1a e n lo l oun l appea

5
physiciannotes cuffpressureas thediastolicarterialpressure

systolic
bloodpressure diastolic average 970mmHg

pulsepressure SP DP average 40mmHg
sp zxDP 110 2 70

MAP 3 average 3 83.3mmHg

not theaverageof SPandDP bc in a singlecardiaccycle aorticpressure is close to

itsminimumpressureforabout 2x its at its Max

Arterioles
A passagewayforblood toenter capillaries

providethegreatestresistancetobloodnow resistancecanberegulatedtocontrolbloodflowto individualcapillary

beds t regulateMAP

Intrinsiccontrol ofbloodtowdistributiontoorgans

individualorgansortissuesregulatetheirownbloodflowbasedontheirneedsthroughlocalcontrol

Organbloodflow BPorganresistance

accomplishedthroughrelaxation orcontractionofsmoothmusclesinarterioles

Responsesofvascularsmoothmusclein response to

Changesinmetabolicactivity causeschangeinextracellularfluidconcentration oxygencarbondioxideetc

Metobolicactivitycausesvasodialation smoothmusclerelaxestradiusofarterioles9resistancet andviceversa

activehyperemia increaseinmetabolicactivity811owedbyan increasein bloodflow

changes inbloodflow

ifbloodtow was blocked oxygenlevels wouldtrandCO29 thiswouldcausevasodialation areduction

in vascularresistance increasebloodtow

reactivehyperemiathisincreaseinbloodtow in responseto a previousreduction inbloodflow

Stretchofarteriolarsmoothmuscle

myogenicresponse a changeinvascularresistancethatoccursinresponsetostretchofbloodvessles

Regulationbylocallysecretedchemicalmessengers



keglat nby y Secr d hemicalmee g

nitricacidreleasedcontinuallybyendothelialcellstoactonsmoothmuscletopromotevasodilation

prostacyclin an eicosanoids that causes vasodilationtopreventbloodClots

ExtrinsicControlofarterioleradiosandMAD

Flowrule F DPIR CO MAPTPR MAPCoxTPR SVxHRxTPR

Sympatheticcontrol highconcentrationsofepinephrinepromote vasoconstriction NPRand9MAP

HormonalControl

VasopressinADH limitsurineoutput promotesvasoconstriction AMAD

AngiotensinII proteinthatpromotesvasoconstriction AMADATPR

Capillaries Venules
capillariesSmallestbloodvessels consist of a singlelayerof endothelialcells w a basementmembrane

capillarybeds networksofcapillaries thatfacilitate exchange ofsubstancesbetween blood tissue

continuouscapillariestightjunctionsmakeintercellularcleftsspacesbetweencells narrowto limit

somemovement Highlypermeableto watersolublesubstances

fenestratedcapillaries largeporesthatallowrapiddiffusion ofsmallwatersolublesubstances

discontinuouscapillariesserveas atransitionfromfenestratedcapillaries tosinusoidsbloodfilledspaces

Localcontrolofbloodflow

shuntsallowbloodtoflowfromarteriolestovenuesbypassingcapillaries

Microcirculation arterioles capillaries venues canonlybeseenw a microscope


