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Question:

1.Physiologyoflactation

2.Physiologyofpregnancyinanormalwoman

PHYSIOLOGYOFLCTATION

Lactation,secretionandyieldingofmilkbyfemalesaftergivingbirth.Themilkis

producedbythemammaryglands,whicharecontainedwithinthebreasts.Inmost

species,milkcomesoutofthemother’snipples;however,theplatypus(anon-placental

mammal)releasesmilkthroughductsinitsabdomen.Inonlyonespeciesofmammal,

thedayakfruitbat,ismilkproductionanormalmalefunction.

Insomeothermammals,themalemayproducemilkastheresultofahormone

imbalance.Thisphenomenonmayalsobeobservedinnewborninfantsaswell(for

instance,witch’smilk).

Galactopoiesisisthemaintenanceofmilkproduction.Thisstagerequiresprolactinand

oxytocin.

PreparationforLactation

Bythefifthorsixthmonthofpregnancy,thebreastsarereadytoproducemilk.During

thelatterpartofpregnancy,thewoman’sbreastsenterintothelactogenesisIstage.

Thisiswhenthebreastsmakecolostrum,athick,sometimesyellowishfluid.

Atthisstage,highlevelsofprogesteroneinhibitmostmilkproduction.Itisnotamedical

concernifapregnantwomanleaksanycolostrum beforeherbaby’sbirth,norisitan

indicationoffuturemilkproduction.



Atbirth,prolactinlevelsremainhigh,whilethedeliveryoftheplacentaresultsina

suddendropinprogesterone,estrogen,andhumanplacentallactogenlevels.This

abruptwithdrawalofprogesteroneinthepresenceofhighprolactinlevelsstimulatesthe

copiousmilkproductionofthelactogenesisIIstage.

Whenthebreastisstimulated,prolactinlevelsinthebloodriseandpeakinabout45

minutes,thenreturntothepre-breastfeedingstateaboutthreehourslater.Therelease

ofprolactintriggersthecellsinthealveolitomakemilk.

Colostrum

Colostrum isthefirstmilkabreastfedbabyreceives.Itcontainshigheramountsof

whitebloodcellsandantibodiesthanmaturemilk,andisespeciallyhighin

immunoglobulinA(IgA),whichcoatstheliningofthebaby’simmatureintestines,and

helpstopreventpathogensfrom invadingthebaby’ssystem.SecretoryIgAalsohelps

preventfoodallergies.Overthefirsttwoweeksafterthebirth,colostrum production

slowlygiveswaytomaturebreastmilk.

Thishaslesswatersolublevitamins,fatandsugarthanmaturemilkbutcontainsmore

proteins(particularlyimmunoglobulins)andfatsolublevitamins.

Lactogenesis

Thealveolarepithelialcellsresponsibleformilkproductionarepolarised,highly

differentiatedcellsandtheirfunctionistoaccumulate,synthesise,packageandexport

thecomponentsofmilk:

Water90%

Lactose 7%

Fat 2%

Protein1%

Minerals 0.2%(Ca2+,Fe,Mg,K,Na,P,S)

Vitamins A,B,B2,C,D,E,K

pH 7.0



EnergyValue 27MJ.I-1

RegulationofMilkProduction

Regulationofquantityandcontentofmilkislargelyunderhormonalcontrol,primarily

prolactin.

Duringpregnancy,ahighprogesterone:oestrogenratiofavoursthedevelopmentof

alveoli,butnotsecretion.Withthedeliveryoftheplacenta,thesourceofthelarge

amountofcirculatingsteroids(moresoprogesterone)isremovedallowingthealveolito

respondtoprolactin.Breastmilkbeginstoform within24–48hours.

Prolactinisapolypeptidehormoneandissecretedbytheanteriorpituitarygland.Thisis

controlledbydopamine(alsoknownasProlactinInhibitingHormone)from the

hypothalamus(inhibitsprolactin).Factorspromotingsecretionofprolactinreduce

dopaminesecretioninanegativefeedbackloop.Itisalsoproducedbydecidualcells.

Prolactinstimulationispromotedbysucklingandisaneuro-endocrinereflex.Suckling

mechanicallystimulatesreceptorsinthenippleandimpulsespassuptothebrainstem

andtothehypothalamustoreducethesecretionofdopamineandincreasevasoactive

intestinalprotein(promotesprolactinsecretion).Sucklingatonefeedpromotes

prolactinreleasewhichcausesproductionforthenextfeedwhichaccumulatesinalveoli

andducts(turgor).

MilkLet-DownReflex

Mechanicalstimulationofnippleisresponsibleformilkdeliverytoinfantand

maintenanceoflactation.Babiesdonotsuckthemilkoutofthebreast,itisejectedby

thelet-downreflex.Inresponsetosuckling,oxytocinisreleasedfrom thepituitarygland

whichstimulatesmyoepithelialcellsthatsurroundalveolitocontractthussqueezing

milkoutofthebreast.

Despitesucklingbeingthemajorstimulusformilkletdown,thereflexcanbe

conditioned.Thecryorsightofaninfantandpreparationofthebreastfornursingmay

causeletdown,whereaspain,embarrassmentoralcoholmayinhibitit.



MaintainingMilkProduction

Thekeytomaintainingmilkproductionissufficientsucklingstimulationateachfeedto

maintainprolactinsecretionandtoremoveaccumulatedmilk.Ifsucklingstops,milk

productionceasesgradually.Thisisduetoturgorinduceddamagetosecretorycellsand

lowprolactinlevels.Milksuppressioncanalsobeachievedviasteroids.

Prolactinsecretionduringlactationreducesfertilityandsomakesanewpregnancyless

likelyuntiltheinfantstopssuckling.

PHYSIOLOGYOFPREGNANCYINANIRMALWOMAN

Pregnancyisthetimefrom fertilizationofanegg,alsoknownasconception,tobirth.

Gettingpregnantandgrowingahumanfrom scratchisaverycomplicatedbiological

processthattakesalotofresources.Asaresult,pregnancycanhaveawiderangeof

effectsonthemother,bothphysicallyandemotionally.

Eacheggthatisreleasedduringamenstrualcycletravelstoyouruterus.However,

unlikeunfertilizedeggsthatproceedunalteredandthendisintegratewhentheygetthere,

afertilizedeggdevelopsintoatinyhumanembryoontheway.Onreachingtheuterus,

theembryoimplantsitselfintheuterinewall,developsintoafetus,andsteadilygrows,

untilaboutninemonthslateritisreadytoemergeintotheoutsideworldasanewborn

baby.Ifyouarefertile,sexuallyactive,andbecomepregnant,thefirstthingyouarelikely

tonoticeisalateormissingmenstrualperiod.Fertilizationofaneggtriggerschangesin

theproductionofvarioushormonesalmostimmediately,andhormonechangesevolve

andpersistthroughoutyourpregnancytohelpyougrowahealthybaby.Unfortunately,

thesechangesmayalsocauseunpleasantsideeffects.Asaresult,inadditiontoa



missedperiod,manywomenexperiencetender,swollenbreasts,fatigue,nauseaand

vomiting,ormorningsicknessduringthefirstfewweeksofbecomingpregnant.

Physiologicalchangesthatoccurduringpregnancy

Maternalphysiologicalchangesinpregnancyaretheadaptationsduringpregnancythat

awoman'sbodyundergoestoaccommodatethegrowingembryoorfetus.These

physiologicchangesareentirelynormal,andincludebehavioral(brain),cardiovascular

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

respiratory(breathing)changes.Increasesinbloodsugar,breathing,andcardiacoutput

areallexpectedchangesthatallowapregnantwoman'sbodytofacilitatetheproper

growthanddevelopmentoftheembryoorfetusduringthepregnancy.Thepregnant

womanandtheplacentaalsoproducemanyotherhormonesthathaveabroadrangeof

effectsduringthepregnancy

1..Hormonal:Themenstrualcyclereferstothenormalchangesinyourovariesanduterusthat

makeaneggaccessibleforfertilizationandprepareyouruterusforpregnancy.Ittypically

occursonceevery28days.Ifyouareovulatingnormally,anegg,orovum emergesfrom oneor

otherofyourovaries,leavingbehindastructurecalledthecorpusluteum.Thisstructure

produceslargeamountsofprogesteroneandestrogen,hormonesthathelpprepareyouruterus

forimplantationofafertilizedegg.Iftheeggisnotfertilized,thecorpusluteum degenerates,

causingprogesteroneandestrogenlevelstodrop,andmenstruationtobegin.Iftheovum is

fertilized,ontheotherhand,thecorpusluteum remainsintactandcontinuestomaintainthe

hormonelevelsyouneedtokeepyouruterusbaby-friendly.Eventually,theplacentadevelops

theabilitytosecretethenecessaryhormonesitself,andthecorpusluteum typicallydisappears

after3to4months.Inadditiontoprogesteroneandestrogen,humanchorionicgonadotropin

alsospikesinearlypregnancy.Thelevelsofthishormonedoubleeverytwodaysinthefirst10

weeksofpregnancy.Itsprimaryroleistopreventanyfurthermenstruation,andtopreparethe

placenta-theorganthatconnectsthefetustotheuterus.Theplacentaallowsthefetustobe

suppliedwithnutrientsandoxygen,aswellasprovidingaroutefortheremovaloftoxicwaste

products.Althoughmanysignsandsymptomsofpregnancyarerelatedtohormonalchanges,

therearealsomanythatoccurduetothegrowingfetusinvadingthespacesthatwere

previouslyoccupiedbyyourotherorgans.

2.Immunetolerance:Thefetusinsideapregnantwomanmaybeviewedasanunusually

successfulallograft,sinceitgeneticallydiffersfrom thewoman.Inthesameway,manycases

ofspontaneousabortionmaybedescribedinthesamewayasmaternaltransplant

rejectionYourgrowingfetusisaforeignobject,somethingthatyourimmunesystem isnormally

programmedtoattackandreject.Inordertopreventthisfrom happening,assoonasthe

embryobecomesimplantedintheuterinewall,akeypathwaythatusuallytriggersthelaunchof

animmuneattackisturnedoff,makingthispartofyourimmunesystem dormant,and

preventingimmunecellsfrom targetingthefetusorplacenta.Inadditiontomakingitpossible

foryoutogrowyourbaby,therecanbesecondarybenefitsofpregnancy-relatedchangesin



immunefunction.Inparticular,womensufferingfrom diseasescausedbyimmunedisorders,

suchasrheumatoidarthritis,multiplesclerosis,andpsoriasis,mayfindrelieffrom disease

symptomsduringpregnancyduetoincreasedlevelsofanti-inflammatorysteroidsthatoccur

naturally.

3.Cardiovascular:Theheartadaptstotheincreasedcardiacdemandthatoccursduring

pregnancyinmanyways

Cardiacoutput(Lit./Min.):6.26

StokeVolume(Ml.):75

HeartRate(Permin.):85

BloodPressure:Unaffected

Cardiacoutputincreasesthroughoutearlypregnancy,andpeaksinthethird

trimester,usuallyto30-50%abovebaseline.Estrogenmediatesthisrisein

cardiacoutputbyincreasingthepre-loadandstrokevolume,mainlyviaahigher

overallbloodvolume(whichincreasesby40–50%).Theheartrateincreases,but

generallynotabove100beats/minute.Totalsystematicvascularresistance

decreasesby20%secondarytothevasodilatoryeffectofprogesterone.Overall,

thesystolicanddiastolicbloodpressuredrops10–15mm Hginthefirst

trimesterandthenreturnstobaselineinthesecondhalfofpregnancyAllofthese

cardiovascularadaptationscanleadtocommoncomplaints,suchaspalpitations,

decreasedexercisetolerance,anddizziness.UterineCompressionofIVCand

PelvicVeins.DisplacementofPMIbyUtUterusUterineenlargementbeyond20

weeks'sizecancompresstheinferiorvenacava,whichcanmarkedlydecrease

thereturnofbloodintotheheartorpreload.Asaresult,healthypregnancy

patientsinasupinepositionorprolongedstandingcanexperiencesymptomsof

hhypotension.

4Hematologic:Ascardiacoutputincreases,bloodvolumeincreasestomatch.Thisisduetoa

50%increaseinthevolumeofyourplasma(theclear,yellowishfluidofyourblood),anda20%

increaseinthenumberofredandwhitebloodcells.Overall,thishastheeffectofdilutingthe

blood,oftenresultingin“physiologicalanemiaofpregnancy”(arelativedeficiencyofredblood

cells).Ironrequirementsincreaseduringpregnancyasthefetusandplacentagrow,andasthe

redbloodcellnumbersrise.Ironisessentialforredbloodcellproduction,andsupplementsare

oftenneededastheamountofironabsorbedfrom thedietandrecruitedfrom ironstoresis

oftennotenough.Severalhormonesarethoughttoplayaroleinchangingbloodcompositionto

supportpregnancyincludingtherenin-angiotensin-aldosteronehormonalsystem,atrial

natriureticpeptide,estrogen,andprogesterone,althoughexactlyhowtheydothisisnotclear.

Whateverthemechanism,theincreasedbloodvolumeisveryimportantasitensuresthatthe

extrabloodneededtosupplythegrowinguterusandplacentaisavailable,andcanhelpprotect



themotheragainstnormalbloodlossthatoccurswhilegivingbbirth.

5.Metabolic:Duringpregnancy,bothproteinmetabolism andcarbohydratemetabolism are

affected.Onekilogram ofextraproteinisdeposited,withhalfgoingtothefetusandplacenta,

andanotherhalfgoingtouterinecontractileproteins,breastglandulartissue,plasmaprotein,

andhaemoglobin.Anincreasedrequirementfornutrientsisgivenbyfetalgrowthandfat

deposition.Changesarecausedbysteroidhormones,lactogen,andcortisol.Maternalinsulin

resistancecanleadtogestationaldiabetes.Increasedlivermetabolism isalsoseen,with

increasedgluconeogenesistoincreasematernalglucoselevels.

6.Renal:Progesteronecausesmanychangestothegenitourinarysystem.Apregnantwoman

mayexperienceanincreaseinthesizeofthekidneysandureterduetotheincreaseblood

volumeandvasculature.Laterinpregnancy,thewomanmightdevelopphysiological

hydronephrosisandhydroureter,whicharenormal.[29]Progesteronecausesvasodilatationand

increasedbloodflowtothekidneys,andasaresultglomerularfiltrationrate(GFR)commonly

increasesby50%,returningtonormalaround20weekspostpartum.[17]TheincreasedGFR

increasestheexcretionofprotein,albumin,andglucose.TheincreasedGFRleadstoincreased

urinaryoutput,whichthewomanmayexperienceasincreasedurinaryfrequency.Progesterone

alsocausesdecreasedmotilityoftheureters,whichcanleadtostasisoftheurineandhencean

increasedriskofurinarytractinfection.[5]Pregnancyaltersthevaginalmicrobiotawitha

reductioninspecies/genusdiversity.[30]Physiologicalhydronephrosismayappearfrom six

weeks.

7.Respiratory:Therearemanyphysiologicchangesthatoccurduringpregnancythatinfluence

respiratorystatusandfunction.Progesteronehasnoticeableeffectsonrespiratoryphysiology,

increasingminutevolume(theamountofairbreathedinandoutofthelungsin1minute)by

40%inthefirsttrimesterviaanincreaseintidalvolumealone,astherespiratoryratedoesnot

changeduringpregnancy.[39][40]Asaresult,carbondioxidelevelsintheblooddecreaseand

thepHofthebloodbecomesmorealkaline(i.e.thepHishigherandmorebasic).Thiscauses

thematernalkidneystoexcretebicarbonatetocompensateforthischangeinpH.The

combinedeffectofthedecreasedserum concentrationsofbothcarbondioxideand

bicarbonateleadstoaslightoverallincreaseinbloodpH(to7.44comparedto7.40inthenon-

pregnantstate).Ifanarterialbloodgas(ABG)specimenisdrawnonapregnantperson,it

wouldthereforerevealrespiratoryalkalosis(from thedecreaseinserum carbondioxide

mediatedbythelungs)withacompensatorymetabolicacidosis(from thedecreaseinserum

bicarbonatemediatedbythekidneys).Astheuterusandfetuscontinuetoenlargeovertime,the

diaphragm progressivelybecomesmoreupwardlydisplaced.Thiscauseslessspacetobe

availableforlungexpansioninthechestcavity,andleadstoadecreaseinexpiratoryreserve

volumeandresidualvolume.Thisculminatesina20%decreaseinfunctionalresidualcapacity

(FRC)duringthecourseofthepregnancy.Oxygenconsumptionincreasesby20%to40%during

pregnancy,astheoxygendemandofthegrowingfetus,placenta,andincreasedmetabolic



activityofthematernalorgansallincreasethepregnantperson'soveralloxygenrequirements.

ThisincreaseinoxygenconsumptionpairedwiththedecreaseinFRCcanpotentiallymeanthat

pregnantpeoplewithpre-existingand/orcomorbidasthma,pneumonia,orotherrespiratory

issuesmaybemorepronetodiseaseexacerbationandrespiratorydecompensationduring

pregnancy.

Yourbodyundergoesmassivechangestosupportandnourishababy,andafter

givingbirth,itgenerallytakessometimeforyoutofeellikeyourselfagain.Some

bodychangesthatpersistmaytakeyoubysurprise,butarealllinkedtothe

physiologicalchangesthatwerenecessarytogrowyourbaby.Thesearesomeof

themostcommonones:

 Lowsexdrive-thisislinkedtotheabruptdropinestrogenlevelsafteryougive

birth.Yoursexdrivewillcomeback,butdon’tbesurprisedifsexstaysalow

priorityforyouforthebetterpartofayear.

 Tummybulge-ittakes6-8weeksforyouruterustoshrinkbacktoyourpre-

pregnancysize,meaningthetummybulgemaystickaroundforawhile.

 Shoesize-youmaynoticethatyourfeetswellduringpregnancy,butforsome

womencarryingtheextraweightaroundpermanentlyalterstheirshoesize.This

islikelyrelatedtotheeffectsofrelaxin,whichloosenstheligamentsthroughout

yourbodyincludingyourfeet.Theextraweightduringpregnancycanflattenyour

arches,makingyourfeetgrow.

 Breastsize-althoughyourbreastswillgrowduringpregnancyandremainlarger

duringbreastfeeding,it’snotuncommonforthem toshrinktoaslightlysmaller

sizethantheywerebeforeyouwerepregnant.Thisisusuallyrelatedtoyourbody

weight,asthesizeofyourbreastsdependsontheamountofbodyfatyouhave.

 Hairloss-youmayfindyourhairstartsfallingoutfasterthaneverbeforeduring

themonthsfollowingchildbirth.Estrogenslowstherateofhairlossduring

pregnancy,whichmeanslotsofhairisreadytodropwhenestrogenlevelsreturn

topre-pregnancylevels.

 Menstruation-ifyoudecidenottobreastfeedyourbaby,youarelikelytostart

menstruating(andovulating)againabout10weeksaftergivingbirth,asyour

hormonesreturntotheirpre-pregnancylevels.However,it’sworthnotingthat

yourperiodmayreturntheverynextmonthaftergivingbirth.Breastfeeding

generallydelaysovulation,soifyoudecidetobreastfeedyoumaynothavea

periodforupto20weeksormore,althoughit'salsonotuncommonforitto



restartearlierthanthis.


