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QUESTION

Elucidatethephysiologicaladaptationofthefemaletopregnancy

Duringpregnancy,thechangesarenoticedinvarious organs,bodyweight,themetabolic

activitiesandfunctionalstatusofdifferentphysiologicalsystemsinthe mother.

• STRUCTURALCHANGES

• Variousstructuralchangesarenoticedintheprimarysexorgans,accessorysexorgans

andinthemammaryglandsduringpregnancy.

1.Ovaries

• Follicularchangesdonotappearinovaryandovulationdoesnotoccurbecausethe



secretionofFSHandLHfrom anteriorpituitaryisinhibited.Corpusluteum enlargesand

secretesalargequantityofprogesteroneandlittleestrogen,whichareessentialformaintaining

thepregnancy.Itcontinuesfor3monthsandthen,corpusluteum degenerates.Bythistime

placentadevelopsfullyandtakesoverthefunctionofsecretingestrogenandprogesterone.It

continuesthroughouttheperiodofpregnancythusinhibitingthesecretionofFSHandLH.

2.Uterus

• Whenthefetusgrows,uterusundergoeschangesinvolume,size,shapeandweight.

o Volume

• Volumeofuterusincreasesgraduallyduetofetalgrowth.From almostzerovolume,

uterusreachesabout5to7litersattheendofpregnancy.Outofthis,50%Ofthevolumeisdue

tothefetusandrestisduetotheplacenta,amnioticfluid,etc.

o Size

• Sizeoftheuterusalsoincreasesdueto:

Hyperplasia(increaseinnumberofcells)ofmyometrium

Hypertrophy(increaseinsizeofthecells)ofmyometrium

Growthoffetus.

o Shape



• Theshapeofnon-pregnantuterusispyriform.Asthefetusgrows,atthe12thweekof

pregnancy,itbecomesglobular.Then,onceagainitbecomespyriform gradually.

o Weight

• Non-pregnantuterusweighsabout30to50g.Theweightincreasesasthepregnancy

advances.Attheendofpregnancy,theuterineweightincreasestoabout1,000to1,200g.

o Histologicalchanges

• Endometrium showsformationofdecidua,whichisthebedforthefertilizedovum

duringtheinitialstagesofpregnancy.Later,bytheendof3months,threelayersofdeciduaare

formed:

a.Deciduabasalis,whichisthematernalpart

b.Deciduacapsularisthatsurroundsfetalsac

c.Deciduaparietalis,whichlinesrestofuterinewall.Afterthe3rdmonth,thedeciduacapsularis

andparietalisfusetogether.

3.Vagina

Vaginaincreasesinsizeanditscolorchangestovioletduetoincreasedbloodsupply.Thereis

depositionofglycogenintheepithelialcells.



4.Cervix

Incervix,thenumberofglands,bloodsupplyandmucussecretionincrease.Thetoughcervix

becomessoftanditisclosedbymucusplug.

5.FallopianTube

Thenumberofepithelialcellsandbloodsupplyincreaseinfallopiantubes.

6.MammaryGlands

Sizeofthemammaryglandsincreasesbecauseofdevelopmentofnewductsandalveoli,

depositionoffatandincreasedvascularization.Pigmentationofnippleandareolaoccur

INCREASEINBODYWEIGHT

Averageweightgainedbythebodyduringpregnancyisabout12kg.Approximateweightof

variousstructures,whichaddstotheweightgain:

1.Fetus:3.5kg

2.Amnioticfluid:2.0kg

3.Placenta:1.5kg



4.Increaseinmaternal:5.0kg

bodyweight

Ifproperprenatalcareisnottaken,thebodyweightincreasesgreatlybyabout20to30kg.

METABOLICCHANGES

Themetabolicactivitiesareacceleratedinthebody

duetoincreasedsecretionofvarioushormoneslikethyroxine,cortisolandsexhormones.

1. BasalMetabolicRate

Increaseinthesecretionofvarioushormonesespeciallythyroxineincreasesthebasal

metabolicrateby

about15%inthelaterstagesofpregnancy.

2.ProteinMetabolism

Theanabolism ofproteinsincreasesduringpregnancy.Positivenitrogenbalanceoccurs.The

depositionofproteinsincreasesintheuterus.

3.CarbohydrateMetabolism



Bloodglucoselevelincreasesleadingtoglucosuria.Ketosisdevelopseitherduetolessfoodor

morevomiting.Becauseofallthesereasons,thereishyperplasiaofbetacellsofisletsof

Langerhansinpancreasleadingtoincreaseinsecretionofinsulin.Inspiteofthis,thereis

possibilityofdevelopingdiabetesinpregnancyorlatentdiabetesafterdelivery.

4.LipidMetabolism

Duringpregnancy,thereisdepositionofabout3to4kg

offatinthematernalbody.Italsoincreasesthebloodcholesterollevelandketosis.

5.WaterandMineralMetabolism

Estrogenandprogesteronearesecretedbycorpusluteum inthefirsttrimesterandbyplacenta

later.Thesehormonesincreasetheretentionofsodium andwater.Secretionofaldosterone

increasesduringpregnancy.Aldosteroneinturnincreasesthereabsorptionofsodium from

renaltubules.Apartfrom waterandsodium retention,thereisretentionofcalcium and

phosphorusaswell.Calcium andphosphorusarenecessaryforthegrowingfetus.

CHANGESINPHYSIOLOGICALSYSTEMS

1.Blood

Thebloodvolumeincreasesbyabout20%orabout1L.Thisincreaseismainlybecauseof

increaseinplasmavolume.Itcauseshemodilution.Becauseofgreatdemandforironbythe

fetus,themotherusuallydevelopsanemia.Itcanberectifiedbyproperprenatalcareandiron

replacement.

2.CardiovascularSystem



Cardiacoutput

Generally,cardiacoutputincreasesbyabout30%inthefirsttrimester.Afterthe3rdmonth,

cardiacoutputstartsdecreasingandreachesalmostthenormallevelinthelaterstagesof

pregnancy.

Bloodpressure

Arterialbloodpressureremainsunchangedduringthefirsttrimester.Duringthesecond

trimester,there

isaslightdecreaseinbloodpressure.Itisduetothediversionofbloodtouterinesinuses.And,

hypertensiondevelopsifproperprenatalcareisnottaken.

Pre-eclampsia

Pre-eclampsiaisthehypertensivedisorderofpregnancy.Itisotherwiseknownastoxemiaof

pregnancy.About3%to4%ofthepregnantwomensufferfrom this.Itusuallyoccursduringlast

trimesterofpregnancy.

Causeforhypertension

1.Releaseofvasoconstrictorsubstancesfrom placenta

2.Hypersecretionofadrenalhormonesandotherhormones,whichcausevasoconstriction

3.Developmentofautoimmuneprocessesinducedbythepresenceofplacentaorfetus.



Othersymptomsassociatedwithhypertension

1.Decreasedbloodflowtokidneyandthickeningofglomerularcapillarymembrane,leadingto

reductioninGFRandurinaryoutput

2.Retentionofsodium andwater

3.Decreasedurinaryoutputalongwithretentionofsodium andwaterresultsinincreased

extracellularfluidvolumeandedema

4.Excretionofproteinsthroughurine

Eclampsia

Eclampsiaistheseriousconditionofpre-ecclampsiacharacterizedbyseverevascularspasm,

dangeroushypertensionandconvulsivemuscularcontractionsalmostlikeseizures.Itoccurs

justbefore,duringor

immediatelyafterdelivery.Itleadstodeath,iftimelytreatmentisnotgiven.

Featuresofeclampsia

1.Spasm ofbloodvessels

2.Veryseverehypertension



3.Renalfailure

4.Liverfailure

5.Heartfailure

6.Convulsions

7.Coma.

Treatmentforeclampsia

Treatmentshouldbeimmediate.Itincludesadministrationofquickactingvasodilatordrugsor

terminationofpregnancy.

3.RespiratorySystem

Overallactivityofrespiratorysystem increasesslightly.Tidalvolume,pulmonaryventilationand

oxygenutilizationareincreased.

4.ExcretorySystem

RenalbloodflowandGFRincreaseresultinginincreaseinurineformation.Itisbecauseof

increaseinfluidintakeandtheincreasedexcretoryproductsfrom fetus.Theurinebecomes

dilutedwiththespecificgravityof1,025.Inthefirsttrimester,thefrequencyofmicturition

increasesbecauseofthepressureexertedbytheuterusonbladder.



5.DigestiveSystem

Duringtheinitialstagesofpregnancy,themorningsicknessoccursinmother.Itinvolves

nausea,vomitingandgiddiness.Thisisbecauseofthehormonalimbalance.ThemotilityofGI

tractdecreasesbyprogesteroneandconstipationiscommon.Indigestionandhypochlorhydria

(decreaseintheamountofhydrochloricacidingastricjuice)alsooccur.

6.EndocrineSystem

i.Anteriorpituitary

Duringpregnancy,thesizeofanteriorpituitaryincreasesbyabout50%.Andsecretionof

corticotropin,thyrotropinandprolactinincreases.However,thesecretionofFSHandLH

decreasesverymuch.Itisbecauseofnegativefeedbackcontrolbyestrogenandprogesterone,

whicharecontinuouslysecretedfrom corpusluteum initiallyandplacentalateron.

ii.Adrenalcortex

Thereismoderateincreaseinsecretionofcortisol,whichhelpsinthemobilizationofamino

acidsfrom themother’stissuestothefetus.Aldosteronesecretionalsoincreases.Itreaches

themaximum attheendof

pregnancy.Alongwithestrogenandprogesterone,aldosteroneisresponsiblefortheretention

ofwaterandsodium.

iii.Thyroidgland

Thesizeandthesecretoryactivityofthyroidglandincreaseduringpregnancy.Theincreased

secretionofthyroxinehelpsinthepreparationofmammaryglandsforlactation.Itisalso

responsibleforincreaseinbasalmetabolicrate.



iv.Parathyroidglands

Parathyroidglandsalsoshowanincreaseinthesizeandsecretoryactivity.Parathormoneis

responsibleformaintenanceofcalcium levelinmother’sbloodinspiteoflossoflargeamount

ofcalcium tofetus.

7.NervousSystem

Thereisgeneralexcitementofnervoussystem duringPregnancy.Itleadstothepsychological

imbalance

suchaschangeinthemoods,excitementordepressionintheearlystagesofpregnancy.During

thelatermonthsofpregnancy,thewomanbecomesverymuchexcitedbecauseofanticipation

ofdeliveryofthebaby,laborpain,etc.


