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Maternalphysiologychangesin pregnancyare the adaptationsduring

pregnancythatawoman’sbodyundergoestoaccommodatethegrowing

embryoorfetus.Thesephysiologicchangesareentirelynormalandthey

include behavioural(brain), cardiovascular(heartand blood vessels),

hormonal,hematologic (blood),metabolic,renal(kidney),posture and

respiratory(breathing)changes.Increasesinbloodsugar,breathingand

cardiacoutputareallexpectedchangesthatallow apregnantwoman’s

bodytofacilitatethepropergrowthanddevelopmentoftheembroyoor

fetus during pregnancy.The pregnantwoman and the placenta also

producemanyotherhormonesthathaveabroadrangeofeffectsduring

pregnancy.

Hormonalchangesthatoccurduringpregnancy:Aneggorovum emerges

from theovariesleavingbehindastructurecalledcorpusluteum.The

structureproduceslargeamountof progesteroneandestrogen;these

hormonepreparestheuterusfortheimplantationofafertilizedegg.Ifthe

eggdoesn’tgetfertilized,thecorpusluteum degeneratescausingadropin

estrogenandprogesteronelevel.But,iftheeggisfertilizedthecorpus

remainsandcontinuestomaintainthehormonelevelneedtokeepthe

uterusbabyfriendly.Theplacentaeventuallydevelopsandsecretesthe

necessaryhormonesthen corpusluteum disappearsafter3to4months.

Inadditiontoprogesteroneandestrogen,humanchorionicgonadotropin

hormonealsospikesintheearlypregnancy.Thelevelof thishormone

doubles,everytwodaysinthefirst10weeksofpregnancy.It’sprimaryrole

istopreventmenstruationandtopreparetheplacentatoconnecttothe

fetus.Theplacentasuppliesthefetuswithnutrientsandoxygen.italso

removestoxicwasteproducts.



Cardiovascularchangesthatoccurduringpregnancy:Theheartadaptsto

theincreasedcardiacdemandthatoccursduringpregnancyinmanyways.

 Cardiacoutput(lit/min):6.26

 Strokevolume(ml):75

 Heartrate(permin):85

 Bloodpressure:unaffected

Thecardiacoutputincreasesthroughoutearlypregnancyandpeaksin

the third trimester,usually to 30-50% above baseline.Estrogen

mediatesthisriseincardiacoutputbyincreasingthepre-loadand

strokevolume,mainly viahigheroverallbloodvolume.Theheartrate

increasesbutgenerallynotabove100beats/minute.Totalsystematic

vascularresistancedecreasesby20% secondaryto thevasodilatory

affectbyprogesterone.Thesystolicanddiastolicbloodpressuredrops

10-15mmHginthefirsttrimesterandthenreturnstobaselineinthe

secondhalfofpregnancy.Allthecardiovascularadaptationcanleadto

commoncomplaintssuchaspalpitations,decreasedexercisetolerance

and dizziness.Uterine enlargement beyond 20 weeks size can

compresstheinferiorvenacavawhichcandecreasethereturnofblood

intotheheartorpreload.Thismakeshealthypregnantpatientsina

supinepositionorprolongedstandingcanexperiencesymptomsof

hypotension.

Hematologychangesthatoccurduringpregnancy:Duringpregnancy,the

plasma volume increases by40 -50% and the red blood cellvolume

increasesonlyby20–30%.Thesechangesoccurmostlyinthesecond



trimesterandpriorto 32 weeksgestation.Dueto dilation,hamatocrit

decreaseswhiletheerythropoietinincreasesthroughoutpregnancyandit

reachesapproximately150percent.Theslightdropinhematocritismost

pronouncedattheendofthesecondtrimesterandslowlyimproveswhen

reachingterm.

 Plateletand whiteblood cellcount:Theeffectofpregnancyon

plateletcountisunclear.Thewhiteboldcellcountincreaseswith

occasionalappearance ofmyelocytes ormetamyelocytes in the

blood.Duringlabor,thereisriseinleukocytecount.

 Hyper-coagulability:Apregnantwomanishyper-coagualtedleading

toincreasedriskfordevelopingbloodclotandembolism.Women4–

5timesmorelikelytodevelopaclotduringpregnancyandinthepost

natalperiodthanwhentheyarenotpregnant.Hyper-coagulationin

pregnancy protects women from hemorrhage at the time of

miscarriageorchildbirth.Factorsthatincreaseclotinpregnancyare

baseline thrombophillia,caserean section,preeclampsia etc.clot

usuallydevelopsintheleftlegofleftiliac/femoralvenoussytem.

 Edema:Edemaorswellingofthefeetiscommonduringpregnancy,

partlybecauseoftheenlarginguteruscompressestheveinsand

lymphaticdrainagefrom thelegs.

Metabolicchangesthatoccurduringpregnancy: Duringpregnancy,

bothproteinandcarbohydratemetabolism areaffected.Anincreased

requirementfornutrientsisgivenbyfetalgrowthandfatdeposition.

Metabolic changes are caused bysteroid hormones,lactogen and

cortisol.



 Bodyweight:Someincreaseinweightgainisseenasnormalduring

pregnancybecausetheenlarging uterus,growing fetus,placenta,

amnioticfluid,normalincreaseinbodyfat,increaseinwaterretention

canallcontributetoweightgainduringpregnancy.

 Nutrition:Allpatients are advised to take prenatalvitamins to

compensatefortheincreasednutritionalrequirements.Theuseof

omega3fattyacidssupportsmentalanddevelopmentofinfants.

choline supplementation ofresearch mammals supportmental

developmentthatlastthroughoutlife.

Renalchangesthatoccurduringpregnancy:Progesteronecausesmany

changes to the genitourinary system. A pregnant woman may

experienceanincreaseinthesizeofthekidneyandureterduetoan

increased blood volume and vasculature. Progesterone causes

vasodilation and increased blood flow to the kidney due to the

glomerularfiltrationrate(GFR)commonlyincreasedby50%returningto

normalatpostpartum.TheincreasedGFRincreasestheexcretionof

protein,albuminandglucose.TheincreasedGFRleadstoincreased

urinaryoutputwhichcausesthewomentoexperienceincreasedurinary

frequency.Progesteronealsocausesdecreasedmotilityoftheureter

whichcanleadtostasisoftheuterineandhenceanincreasedriskof

urinarytractinfection.

Gastrointestinal changes that occur during pregnancy:The

gastrointestinalchangesarecausedbyenlargingoftheuterusand

hormonal changes of pregnancy. The elevated levels of the

progesteroneandestrogenmediatemostofthefunctionalchangesof

theGIsystem duringpregnancy.Progesteronecausessmoothmuscle



relaxation which slows down GI motility and decreases lower

esophagealsphincter(LES)tone.Theincreasedoccurrenceofgallstone

duringpregnancyisduetotheinhibitionofgallbladdercontractionand

reducedbillarytransportationofbilewhichresultsincholestasisof

pregnancy.Nauseaandvomitingofpregnancycommonlyknownas

“morningsickness”isoneofthecommonGIsymptomsofpregnancy.It

beginsbetween the 4th and 8th weeksofpregnancyand usually

subsidesbythe14th to16th weeks.Thecauseofnausearelateswith

theriseinthelevelofhumanchorionicgonadotropin,progesteroneand

theresultingrelaxationofsmoothmuscleofthestomach.Constipation

isanotherGIsymptomsthatoccursduringpregnancy.Itisassociated

withthenarrowingcolonasitgetspushedbythegrowinguterusfound

adjacent,itleadingtomechanicalblockade.Dietarycravingiscommon

inpregnancy,itisthoughtthatcertainfoodsmightrelievenausea.Pica

istheintensecravingforun-usualmaterialssuchasclayandice.

Respiratory changes thatoccurduring pregnancy:There are various

physiologicalchangesthataffectrespiration.progesteroneaffectsthe

respiratoryphysiologyduringpregnancy,increasingminutevolumeby40%

inthefirsttrimesterviaanincreaseintidalvolumealoneastherespiratory

ratedoesnotchangeduringpregnancy.Oxygenconsumptionincreasesby

20%to40%duringpregnancyastheoxygendemandforthegrowingfetus,

placentaandincreasedmetabolism activityofthematernalorgansall

increasethepregnantperson’soveralloxygenrequirements.


