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1.Elucidatethephysiologicaladaptationsofthefemaletopregnancy.

Maternalcardiovascularadaptationsduringpregnancy,suchas

cardiacoutput,bloodvolume,hormones,waterandelectrolyte

balance,arterialbloodpressure,vascularresistance,uterineblood

flowamongstothersensurethewell-beingofthemotherandofthe

fetus.Severalofthesechangesarenotyetwellunderstood.This

reportreviewsthefactualchangesincardiovascularphysiology

duringpregnancy.Methodologicalexperimentalproblemsare

identifiedandtheirrelationshiptotheinterpretationofthedata

discussed.Openscientificquestionsareidentifiedandthe

experimentaldesignsnecessarytoanswerthem arediscussed.The

possiblemechanismswhichareresponsibleforthesechangesare

addressed.Specialattentionisgiventoarterialbloodpressureduring

pregnancyastheregulatedvariable.Itisshownhowcardiovascular

parametersareinvolvedintheregulationofbloodpressureandthe

signals,whichtriggerthesechanges.Theeffectsofthevasoactive

agents,angiotensinIIandcatecholamines,onthecirculationduring

pregnancyarereviewed.Alterationsofbaroreceptorfunctionare

discussedforthistimeperiod.Furtherinvestigationsshouldassess

venousfunctionduringpregnancytoelucidatemechanismsbywhich

suchmaternaladaptationsoccur.



Pregnancyleadstodiversephysiologicchangestoaccommodatethe

demandsofthedevelopingfetoplacentalunit,whichaffectmany

majororgansystems.Understandingthesephysiologicadaptations

topregnancyisimportantforallcliniciansbecausetheyhave

importantimplicationsforthediagnosisandmanagementofvarious

disorders.Thisarticleprovidesabriefoverviewofthemostnotable

oftheseadaptations,includingcardiovascular,hematologic,

respiratory,renal,immunologic,andgastrointestinal.

Pregnancyisaphysiologicalphenomenonthatimposesnumerous

changesonvariousorgansandbodysystemsofpregnantwomen,

includingtheirrespiratorysystem,whichnaturallyaffectthehealthofboth

motherandfetus.Inpregnantwomen,becauseoftheincreased

anteroposteriorandtransversediameterofthechest,displacementofthe

diaphragm,increasedstressandneedforoxygen,highprevalenceof

respiratorydisordersisobserved

Thisstudyexaminedtheroleofpregnancy-inducedchangesin

wakefulness(ornon-chemoreflex)andcentralchemoreflexdrivesto

breathe,acid–basebalanceandfemalesexhormonesinthe

hyperventilationofhumanpregnancy.Thirty-fivehealthywomenwere

studiedinthethirdtrimester(TM3;36.3 ± 1.0weeksgestation;

mean ± S.D.)andagain20.2 ± 7.8weekspost-partum (PP).Aniso-

oxichyperoxicrebreathingprocedurewasusedtoevaluate

wakefulnessandcentralchemoreflexdrivestobreathe.Atrest,

arterializedvenousbloodwasobtainedfortheestimationofarterial

PCO2(PaCO2)and[H+].Bloodforthedeterminationofplasmastrong

iondifference([SID]),albumin([Alb]),aswellasserum progesterone

([P4])and17β-estradiol([E2])concentrationswasalsoobtainedat

rest.Wakefulnessandcentralchemoreflexdrivestobreathe,[P4]and

[E2],ventilationandV̇CO2increased,whereasPaCO2andthecentral

chemoreflexventilatoryrecruitmentthresholdforPCO2(VRTCO2)



decreasedfrom PPtoTM3(allp < 0.01).ThereductionsinPaCO2

werenotrelatedtotheincreasesin[P4]and[E2].Thealkalinizing

effectsofreductionsinPaCO2and[Alb]werepartlyoffsetbythe

acidifyingeffectsofareduced[SID],suchthatarterial[H+]wasstill

reducedinTM3vs.PP(allp < 0.001).Amathematicalmodelof

ventilatorycontroldemonstratedthatpregnancy-inducedchangesin

wakefulnessandcentralchemoreflexdrivestobreathe,acid–base

balance,V̇CO2andcerebralbloodflowaccountforthereductionsin

PaCO2,[H+]andVRTCO2.Thisisthefirststudytodemonstratethat

thehyperventilationandattendanthypocapnia/alkalosisofhuman

pregnancyresultsfrom acomplexinteractionofpregnancy-induced

changesinwakefulnessandcentralchemoreflexdrivestobreathe,

acid–basebalance,metabolicrateandcerebralbloodflow.


