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Lactation requiresthebreastto changein composition,sizeand

shape during each stage offemale development.The developments

includespuberty,pregnancyandlactation. Lactationistheprocessby

whichthemammaryglanddevelopstheabilitytosecretemilkandthe

processofmilkproduction.Breastmilkprovidesidealnutritionandpassive

immunityforinfants,itencouragesmilduterinecontractiontoreturnthe

uterus to its pre-pregnancysize and induces a substantialmetabolic

increase in the mother,consuming the fat reserves stored during

pregnancy.Lactationisunderendocrinecontrol.Thetwomainhormones

involved in lactation are prolactin and oxytocin. Lactogen stimulates

pregnancy.Thechangestothemammaryglandformilkproductionbegins

duringthelaststagepregnancy.Lactationinducesaperiodofinfertility

which serves to provide the optimalbirth spacing forsurvivalofthe

offspringlesslikelytilltheinfantstopssuckling.Theprocessoflactation

can be negatively affected by anything that interrupts the normal

developmentofthefemalebreastorthatinterfereswiththeproductionof

milk.Whenwomenhavehadbreastaugmentationmayexperienceissues

withlactationandbreastfeedingbutthisisdependentonthelocationof

theincision.Incisionmadeinthearmpitaremorefavourable fornormal

breastfeedingwhilethesmileincisiononaroundtheareolaincreasesthe

women’s risk of having breastfeeding issues. Some women may

experiencedifficultywithlactationiftheyhaveinadequatemilkcaloric

intaketo meetdemands. Thefood a babyisprovided with through

lactationisderivedfrom themothersoitisexpected thatthemother

wouldavoidanysubstancethatcanaffectthenormalfunctioningofthe

childe.gharddrugs,smokingandsomeskincareproductsetc.



Preparationforlactation

Bythefifthorsixthmonthofpregnancy,thebreastarereadytoproduce

milk,duringthelaterpartofpregnancy,thewomanbreastenterintothe

lactogenesisstage.Thisiswhenthebreastmakescolostrums,athick

sometimesyellowishfluid.Atthisstage,mostmilkproductionisinhibited

byhighlevelofprogesterone.Atbirth,prolactinlevelremainshighwhilethe

deliveryoftheplacentaresultsinasuddendropinprogesterone,estrogen

and human placenta lactogen levels. This abrupt withdrawal of

progesterone in the presence ofhigh prolactin levels stimulates the

copiousmilkproductionofthelactogenesis2nd stage.Whenthebreastis

stimulated,prolactinlevelinthebloodriseandpeak inforabout45

minutesthenreturnstothepre-breastfeedingstate,aboutthreehourslater

thereleaseofprolactintriggersthecellsinthealveolitomakemilk.A

positivefeedbackloopensurescontinuesmilkproductionaslongasthe

infantcontinuestobreastfeed.Ifsucklingstops,milkproductioncease

gradually.Thisisduetotheturgorinduceddamagetosecretorycellsand

low prolactinlevels.Milksuppressioncanalsobeachievedbysteroids.

Maternalbreastmilkwillprovide vitamins,minerals,protein and anti-

infectiousfactors;antibodiesthatprotecttheinfant’sgastrointestinaltract,

resultinginalowerrateofentericinfectioninbreast-fedthaninbottle-fed

babies.Thebondingthatisestablishedthroughbreastfeedingforthe

motherandchildisadvantageous.

Propertiesofmilk:milkcanberegardedasanemulsionoffatglobulesina



colloidalsolutionofproteintogetherwithothersubstancesintruesolution.

Twoconstituentsofthemilk;theproteincasein andthesugarorlactose

arenotfoundelasewhereinthebody.

PHYSIOLOGYOFPREGNANCY

Pregnancybeginsfrom conception and endsatbirth.Each egg

releasedduringmenstrualcycletravelstotheuterus.On reachingthe

uterus,fertilizationoccursandtheeggdevelopstoatinyembryo.The

embryoimplantsitselfintheuterinewall,thendevelops intoafetusand

grow steadily.Untilaboutninemonthslateritemergesintotheoutside

worldasanewbornbaby.Fertilizationtriggerschangesintheproductionof

varioushormonesandhormonechangesevolveandpersistthroughout.

Pregnancyhelpsin thehealthygrowthofthebaby.Pregnancychanges

also cause unpleasant side effects;missed period,many women

experience tender,swollen breast,fatigue,nausea,vomiting,morning

sicknessduringthefewweeksofbecomingpregnant.Thechangesduring

pregnancythatawoman’sbodyundergoestoaccumulatethegrowing

embryo or fetus are of different categories; bahavioral (brain),

cardiovascular,hematology,metabolism,renal,posture and respiratory

changes.

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

theGIsytem 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.

Respiratorychangesthatoccurduring pregnancy:Therearevarious



physiologicalchangesthataffectrespiration.progesteroneaffectsthe

respiratoryphysiologyduringpregnancy,increasingminutevolumeby

40% inthefirsttrimesterviaanincreaseintidalvolumealoneasthe

respiratory rate does not change during pregnancy. Oxygen

consumptionincreasesby20%to40%duringpregnancyastheoxygen

demand forthe growing fetus,placenta and increased metabolism

activityofthematernalorgansallincreasethepregnantperson’soverall

oxygenrequirements.


