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QUESTION1:physiologyoflactation

Lactationistheprocessbywhichmilkissynthesizedandsecretedfromthemammary

glandsofthepostpartumfemalebreastinresponsetoaninfantsuckingatthenipple.

Breastmilkprovidesidealnutritionandpassiveimmunityfortheinfant,encourages

milduterinecontractionstoreturntheuterustoitspre-pregnancysize(i.e.,involution),

andinducesasubstantialmetabolicincreaseinthemother,consumingthefatreserves

storedduringpregnancy.

STRUCTUREOFTHELACTATINGBREAST

Mammaryglandsaremodifiedsweatglands.Thenon-pregnantandnon-lactating

femalebreastiscomposedprimarilyofadiposeandcollagenoustissue,withmammary

glandsmakingupaveryminorproportionofbreastvolume.Themammaryglandis

composedofmilk-transportinglactiferousducts,whichexpandandbranchextensively

duringpregnancyinresponsetoestrogen,growthhormone,cortisol,andprolactin.

Moreover,inresponsetoprogesterone,clustersofbreastalveolibudfromtheductsand

expandoutwardtowardthechestwall.Breastalveoliareballoon-likestructureslined

withmilk-secretingcuboidalcells,orlactocytesthataresurroundedbyanetof

contractilemyoepithelialcells.Milkissecretedfromthelactocytes,fillsthealveoli,and

issqueezedintotheducts.Clustersofalveolithatdraintoacommonductarecalled

lobules;thelactatingfemalehas12–20lobulesorganizedradiallyaroundthenipple.

Milkdrainsfromlactiferousductsintolactiferoussinusesthatmeetat4to18

perforationsinthenipple,callednipplepores.Thesmallbumpsoftheareola(the

darkenedskinaroundthenipple)arecalledMontgomeryglands.Theysecreteoilto

cleansethenippleopeningandpreventchappingandcrackingofthenippleduring

breastfeeding.



THEPROCESSOFLACTATION

Thepituitaryhormoneprolactinisinstrumentalintheestablishmentandmaintenance

ofbreastmilksupply.Italsoisimportantforthemobilizationofmaternal

micronutrientsforbreastmilk.

Nearthefifthweekofpregnancy,thelevelofcirculatingprolactinbeginstoincrease,

eventuallyrisingtoapproximately10–20timesthepre-pregnancyconcentration.We

notedearlierthat,duringpregnancy,prolactinandotherhormonespreparethebreasts

anatomicallyforthesecretionofmilk.Thelevelofprolactinplateausinlatepregnancy,

atalevelhighenoughtoinitiatemilkproduction.However,estrogen,progesterone,and

otherplacentalhormonesinhibitprolactin-mediatedmilksynthesisduringpregnancy.

Itisnotuntiltheplacentaisexpelledthatthisinhibitionisliftedandmilkproduction

commences.Afterchildbirth,thebaselineprolactinleveldropssharply,butitis

restoredfora1-hourspikeduringeachfeedingtostimulatetheproductionofmilkfor

thenextfeeding.Witheachprolactinspike,estrogenandprogesteronealsoincrease

slightly.Whentheinfantsuckles,sensorynervefibersintheareolatriggera

neuroendocrinereflexthatresultsinmilksecretionfromlactocytesintothealveoli.The

posteriorpituitaryreleasesoxytocin,whichstimulatesmyoepithelialcellstosqueeze

milkfromthealveolisoitcandrainintothelactiferousducts,collectinthelactiferous

sinuses,anddischargethroughthenipplepores.Ittakeslessthan1minutefromthe

timewhenaninfantbeginssuckling(thelatentperiod)untilmilkissecreted(thelet-

down).



Thisdiagramshowstheprocessofletdownreflex,theprocessinwhichthebrain

receivessensoryimpulsestoreleasethehormonesnecessaryforproducingand

dischargingmilktothesucklingnewborn.

Let-DownReflex,Apositivefeedbackloopensurescontinuedmilkproductionaslong

astheinfantcontinuestobreastfeed.Theprolactin-mediatedsynthesisofmilkchanges

withtime.Frequentmilkremovalbybreastfeeding(orpumping)willmaintainhigh

circulatingprolactinlevelsforseveralmonths.However,evenwithcontinued

breastfeeding,baselineprolactinwilldecreaseovertimetoitspre-pregnancylevel.In

additiontoprolactinandoxytocin,growthhormone,cortisol,parathyroidhormone,and

insulincontributetolactation,inpartbyfacilitatingthetransportofmaternalamino

acids,fattyacids,glucose,andcalciumtobreastmilk.

TheDifferentStagesofLactation

Lactationisacomplexprocess.Itstartslongbeforethemotherstartstophysically

suckleheryoungoneanditcontinueslongafter.Howevertheterm'Lactation'doesnot



refertoasinglefunctionoractionbutitencompassesawideofvarietyevents,actions

andcombinations.Therearedifferentstageswhichare:

 Mammogenesisreferstothegrowthandtheproliferationofductsandthe

glandularsystemofthebreasts,allundertheinfluenceoftheincreasedlevelsof

estrogenandprogesterone.Thisvisiblymanifestsintheformofincreased

mammary(breast)growth,sizeandweight.Thisstartsatpuberty,andthebreast

goesthroughMammogenesisduringeachmenstrualcycletillabouttheageof30.

PostconceptionthereisanincreaseinMammogenesis.

 Lactogenesisreferstothetransitionfrompregnancytolactation.Itisdivided

intothefollowing2stages:

i. LactogenesisIstartsfromabout16-20weeks(midpregnancy)andlaststill

aboutday2-4postpartum.Basicallyitreferstothedevelopingcapacityofthe

mammaryglandstosecretemilk,frommidpregnancytolatepregnancy.This

stageisentirelyundertheendocrinecontrolwhichmeansitiscompletely

undertheinfluenceofhormones.Atthisstagethereisadifferentiationofthe

alveolarcellsintosecretorycells.Prolactininducesthecolostrum/milk

production.Thismilksupplyisgovernedbythesecretionsofhormonesand

notonthe'supplyanddemand’.Concept

ii. LactogenesisIIreferstotheonsetofcopiousmilksecretionafterbirth.It

generallystartsanywherebetweendays2to8postpartum.Initiallythemilk

volumeincreasesrapidlyandthensuddenlylevelsoff.Thisistriggeredbya

suddendropinthelevelsofestrogenandprogesteroneaftertheexpulsionof

theplacenta.Thisresultsinachangeofthecompositionofbreastmilk.

 Galactopoesisreferstothestagewhenthemilksupplyisonmaintenancemode.

Mostwomenreachthisstagebyday10postpartum.Nowthemilkproduction

shiftsprimarilytotheautocrinecontrol.Thismeansthatonlywhenmilkis

removedfromthebreastwillmorebeproduced.Howeverthereisalsosome

endocrineandmetabolicroleplay,butitissecondarytotheautocrineinfluence.

 Involutionstageoccurswhenthebreastisnolongerbeingemptiedorwhenthe



infanthasbeenweanedofffromthebreast.Thebreasthasstoppedreceivingany

stimulationtoproducemilk,whichresultsintheglandulartissueofthebreastto

involuteandhencelactationceases.Thisprocessgenerallytakesplaceabout40

dayspostthelastbreastfeeding.

Question2:Physiologyofpregnancyinanormalwoman

Physiologicalchangesinpregnancyaretheadaptationsduringpregnancythata

woman'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.Pregnantwomenexperiencenumerousadjustmentsin

theirendocrinesystemthathelpsupportthedevelopingfetus.Thefetal-placentalunit

secretessteroidhormonesandproteinsthatalterthefunctionofvariousmaternal

endocrineglands.Sometimes,thechangesincertainhormonelevelsandtheireffects

ontheirtargetorganscanleadtogestationaldiabetesandgestationalhypertension.A

womanwillproducemoreoestrogenduringonepregnancythanthroughoutherentire

lifewhennotpregnant.Duringpregnancy,oestrogenpromotesmaternalbloodflow

withintheuterusandtheplacenta.Apregnantwoman’sprogesteronelevelsarealso

veryhigh.Amongothereffects,highlevelsofprogesteronecausesomeinternal

structurestoincreaseinsize,includingtheuterus,enablingittoaccommodateafull-

termbaby.Ithasothereffectsonthebloodvesselsandjoints.Afterconception,the

uterusprovidesanutritiveandprotectiveenvironmentinwhichthefetuswillgrowand

develop.Itincreasesfromthesizeofasmallpearinitsnon-pregnantstateto

accommodateafull-termbabyat40weeksofgestation.Thetissuesfromwhichthe

uterusismadecontinuetogrowforthefirst20weeks,anditincreasesinweightfrom

about50to1,000gm(grams).Afterthistime,itdoesn’tgetanyheavier,butitstretches

toaccommodatethegrowingbaby,placentaandamnioticfluid.Bythetimethe



pregnancyhasreachedfullterm,theuteruswillhaveincreasedtoaboutfivetimesits

normalsize.At12weeks’gestation(neartheendofthefirsttrimester,i.e.three-month

period),thefundus(uppermarginofthebodyoftheuterus)maybepalpated(felt)

throughtheabdomenabovethepubicbone(symphysispubis).Thesizeoftheuterus

usuallyreachesitspeakatabout36weeks’gestation.Theuterusmaydropslightlyas

thefetalheadsettlesintothepelvis,preparingfordelivery.Noticethepositionat40

weeksofgestation,whichisshownasadottedlineinFigure7.1.Thisdroppingis

referredtoas‘lightening’.Itismorenoticeableinaprimgravida(pregnantforthefirst

time)thaninamultigravida(awomanwhohasbeenpregnantpreviously,regardlessof

outcome).Thecervixremains2.5cmlongthroughoutpregnancy.Inlatepregnancy,

softeningofthecervixoccursinresponsetoincreasingpainlesscontractionsofits

muscularwalls.Thevaginaalsobecomesmoreelastictowardstheendofpregnancy.

Thesechangesenableittodilateduringthesecondstageoflabor,asthebabypasses

downthebirthcanal.


