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Assignment.

Elucidatethephysiologicaladaptationofthefemaletopregnancy.

Duringpregnancy,thechangesarenoticedinvariousorgans,bodyweight,the
metabolicactivitiesandfunctionalstatusofdifferentphysiologicalsystemsinthe
mother.

STRUCTURALCHANGES

Variousstructuralchangesarenoticedintheprimarysexorgans,accessorysex
organsandinthemammaryglandsduringpregnancy.

1.Ovaries:Follicularchangesdonotappearinovaryandovulationdoesnotoccur
becausethesecretionofFSHandLHfrom anteriorpituitaryisinhibited.Corpus
luteum enlargesandsecretesalargequantityofprogesteroneandlittleestrogen,
whichareessentialformaintainingthepregnancy.Itcontinuesfor3monthsand
then,corpusluteum degenerates.Bythistimeplacentadevelopsfullyandtakes
overthefunctionofsecretingestrogenandprogesterone.Itcontinuesthroughout
theperiodofpregnancythusinhibitingthesecretionofFSH andLH.

2.Uterus:Whenthefetusgrows,uterusundergoeschangesinvolume,size,shape
andweight.

i.Volume:Volumeofuterusincreasesgraduallyduetofetalgrowth.From almost
zerovolume,uterusreachesabout5to7litersattheendofpregnancy.Outofthis,
50% ofthevolumeisduetothefetusandrestisduetotheplacenta,amnioticfluid,
etc.

ii.Size:Sizeoftheuterusalsoincreasesdueto:

a.Hyperplasia:(increaseinnumberofcells)ofmyometrium

b.Hypertrophy(increaseinsizeofthecells)ofmyometrium

c.Growthoffetus.

iii.Shape:Theshapeofnon-pregnantuterusispyriform.Asthefetusgrows,atthe
12thweekofpregnancy,itbecomesglobular.Then,onceagainitbecomes
pyriform gradually.

iv.Weight:Non-pregnantuterusweighsabout30to50g.Theweightincreasesas
thepregnancyadvances.Attheendofpregnancy,theuterineweightincreasesto
about1,000to1,200g.

v.Histologicalchanges:Endometrium showsformationofdecidua,whichisthe
bedforthefertilizedovum duringtheinitialstagesofpregnancy.Later,bytheend



of3months,threelayersofdeciduaareformed:

a.Deciduabasalis,whichisthematernalpart

b.Deciduacapsularisthatsurroundsfetalsac

c.Deciduaparietalis,whichlinesrestofuterinewall.

Afterthe3rdmonth,thedeciduacapsularisandparietalisfusetogether.

3.Vagina:Vaginaincreasesinsizeanditscolorchangestovioletduetoincreased
bloodsupply.Thereisdepositionofglycogenintheepithelialcells.

4.Cervix:Incervix,thenumberofglands,bloodsupplyandmucussecretion
increase.Thetoughcervixbecomessoftanditisclosedbymucusplug.

5.FallopianTube:Thenumberofepithelialcellsandbloodsupplyincreasein
fallopiantubes.

6.MammaryGlands:Sizeofthemammaryglandsincreasesbecauseof
developmentofnewductsandalveoli,depositionoffatandincreased
vascularization.Pigmentationofnippleandareolaoccurs.

INCREASEINBODYWEIGHT

Averageweightgainedbythebodyduringpregnancyisabout12kg.Approximate
weightofvariousstructures,whichaddstotheweightgain:

1.Fetus:3.5kg

2.Amnioticfluid:2.0kg

3.Placenta:1.5kg

4.Increaseinmaternal:5.0kgbodyweight

Ifproperprenatalcareisnottaken,thebodyweightincreasesgreatlybyabout20
to30kg.

METABOLICCHANGES

Themetabolicactivitiesareacceleratedinthebodyduetoincreasedsecretionof
varioushormoneslikethyroxine,cortisolandsexhormones.

1.BasalMetabolicRate:Increaseinthesecretionofvarioushormonesespecially
thyroxineincreasesthebasalmetabolicratebyabout15%inthelaterstagesof
pregnancy.

2.ProteinMetabolism:Theanabolism ofproteinsincreasesduringpregnancy.
Positivenitrogenbalanceoccurs.Thedepositionofproteinsincreasesinthe
uterus.

3.CarbohydrateMetabolism:Bloodglucoselevelincreasesleadingtoglucosuria.



Ketosisdevelopseitherduetolessfoodormorevomiting.Becauseofallthese
reasons,thereishyperplasiaofbetacellsofisletsofLangerhansinpancreas
leadingtoincreaseinsecretionofinsulin.Inspiteofthis,thereispossibilityof
developingdiabetesinpregnancyorlatentdiabetesafterdelivery.

4.LipidMetabolism:Duringpregnancy,thereisdepositionofabout3to4kgoffat
inthematernalbody.Italsoincreasesthebloodcholesterollevelandketosis.

5.WaterandMineralMetabolism:Estrogenandprogesteronearesecretedby
corpusluteum inthefirsttrimesterandbyplacentalater.Thesehormones
increasetheretentionofsodium andwater.Secretionofaldosteroneincreases
duringpregnancy.Aldosteroneinturnincreasesthereabsorptionofsodium from
renaltubules.Apartfrom waterandsodium retention,thereisretentionofcalcium
andphosphorusaswell.Calcium andphosphorusarenecessaryforthegrowing
fetus.

CHANGESINPHYSIOLOGICALSYSTEMS

1.Blood:Thebloodvolumeincreasesbyabout20%orabout1L.Thisincreaseis
mainlybecauseofincreaseinplasmavolume.Itcauseshemodilution.Becauseof
greatdemandforironbythefetus,themotherusuallydevelopsanemia.Itcanbe
rectifiedbyproperprenatalcareandironreplacement.

2.CardiovascularSystem/Cardiacoutput:Generally,cardiacoutputincreasesby
about30%inthefirsttrimester.Afterthe3rdmonth,cardiacoutputstarts
decreasingandreachesalmostthenormallevelinthelaterstagesofpregnancy.

Bloodpressure:Arterialbloodpressureremainsunchangedduringthefirst
trimester.Duringthesecondtrimester,thereisaslightdecreaseinbloodpressure.
Itisduetothediversionofbloodtouterinesinuses.And,hypertensiondevelopsif
properprenatalcareisnottaken.

RespiratorySystem:Overallactivityofrespiratorysystem increasesslightly.Tidal
volume,pulmonaryventilationandoxygenutilizationareincreased.

4.ExcretorySystem:RenalbloodflowandGFRincreaseresultinginincreasein
urineformation.Itisbecauseofincreaseinfluidintakeandtheincreasedexcretory
productsfrom fetus.Theurinebecomesdilutedwiththespecificgravityof1,025.
Inthefirsttrimester,thefrequencyofmicturitionincreasesbecauseofthe
pressureexertedbytheuterusonbladder.

5.DigestiveSystem:Duringtheinitialstagesofpregnancy,themorningsickness
occursinmother.Itinvolvesnausea,vomitingandgiddiness.Thisisbecauseof
thehormonalimbalance.ThemotilityofGItractdecreasesbyprogesteroneand
constipationiscommon.Indigestionandhypo­ chlorhydria(decreaseinthe
amountofhydrochloricacidingastricjuice)alsooccur.

6.EndocrineSystem

i.Anteriorpituitary:Duringpregnancy,thesizeofanteriorpituitaryincreasesby



about50%.Andsecretionofcorticotropin,thyrotropinandprolactinincreases.
However,thesecretionofFSH andLHdecreasesverymuch.Itisbecauseof
negativefeedbackcontrolbyestrogenandprogesterone,whicharecontinuously
secretedfrom corpusluteum initiallyandplacentalateron.

ii.Adrenalcortex:Thereismoderateincreaseinsecretionofcortisol,whichhelps
inthemobilizationofaminoacidsfrom themother’stissuestothefetus.
Aldosteronesecretionalsoincreases.Itreachesthemaximum attheendof
pregnancy.Alongwithestrogenandprogesterone,aldosteroneisresponsiblefor
theretentionofwaterandsodium.

iii.Thyroidgland:Thesizeandthesecretoryactivityofthyroidglandincrease
duringpregnancy.Theincreasedsecretionofthyroxinehelpsinthepreparationof
mammaryglandsforlactation.Itisalsoresponsibleforincreaseinbasal
metabolicrate.

iv.Parathyroidglands:Parathyroidglandsalsoshowanincreaseinthesizeand
secretoryactivity.Parathormoneisresponsibleformaintenanceofcalcium levelin
mother’sbloodinspiteoflossoflargeamountofcalcium tofetus.

7.NervousSystem:Thereisgeneralexcitementofnervoussystem during
pregnancy.Itleadstothepsychologicalimbalancesuchaschangeinthemoods,
excitementordepressionintheearlystagesofpregnancy.Duringthelatermonths
ofpregnancy,thewomanbecomesverymuchexcitedbecauseofanticipationof
deliveryofthebaby,laborpain,etc.


