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Explainthehormonalregulationofthemenstrualcycle.

Themenstrualcycleisregulatedbyhormones.Luteinizinghormoneandfollicle-stimulating

hormone,whichareproducedbythepituitarygland,promoteovulationandstimulatethe

ovariestoproduceoestrogenandprogesterone.

Themenstrualcyclelastsabout28days,althoughthereissomevariation.Itinvolves

interactionsbetweenthepituitaryglandinthebaseofthebrain,thefolliclesintheovary,

andtheliningoftheuterus.Thecycleisnormallycountedfromthebeginningof

menstruation-duetotheliningoftheuteruspeelingaway,withassociatedlossofblood.

Afterthisstage,FSH(folliclestimulatinghormone)togetherwithLH(luteinisinghormone),

bothreleasedfromthepituitary,stimulateafollicleintheovary,causingittodevelopso

thattheovum(egg)withinitmatures.Thisalsocausestheovarytoreleasethehormone

oestrogen.

ThecombinationofFSHandLH,andoestrogen,hasapositivefeedbackeffect,causingthe

releaseofmoreandmoreoestrogen,FSHandLH.Oestrogencausesthemuscleandlining

layersoftheuterustogrowthicker,inpreparationforthepossibleembryo.

ThesurgeofLHonoraboutday14causesovulation(releaseofaneggfromthefollicle).The

ovumenterstheoviduct(Fallopiantube)andtravelstowardstheuterus.Alongtheway,it

mayormaynotmeetupwithaspermcellandbecomefertilised.

Theremainingsectionofthefollicledevelopsintothecorpusluteum("yellowbody"),which

secretesthehormoneprogesteroneforseveraldays.Progesteronehastheeffectof

maintainingtheliningoftheuterus,anddevelopingmorebloodvessels.Thiswouldbe

necessaryfortheinterchangeofmaterialswithanembryodevelopingfromafertilisedegg,

ifpresent.Thecombinationofoestrogenandprogesteroneandhasanegativefeedback

effectonthepituitary,stoppingthereleaseofFSHandLH.

Iftheovumisnotfertilised



.Eventualdeteriorationofthecorpusluteumcausesprogesteroneproductiontostop.

.Fallinglevelsofprogesteroneandoestrogencausetheuterineliningtoshrinkandlose

blood-menstruation.

.IncreasedFSHandLHproductioncausesthecycle.

Iftheovumisfertilised

Theimplantedembryo(ballofcells)producesHCG(humanchorionicgonadotrophin)which

passesintothemother'sbloodstreamandmaintainsthecorpusluteumsothatitcontinues

toproduceprogesterone,causingsteadyconditionsduringpregnancy.

HORMONESINVOLVEDINREGULATION

Theregulatorysystemfunctionsthroughthehormonesofhypothalamo-pituitary-ovarian

axis.Hormonesinvolvedintheregulationofmenstrualcycleare:

1.Hypothalamichormone:GnRH

2.Anteriorpituitaryhormones:FSHandLH

3.Ovarianhormones:Estrogenandprogesterone.

HypothalamicHormone–GnRH

GnRHtriggersthecyclicchangesduringmenstrualcyclebystimulatingsecretionofFSHand

LHfromanteriorpituitary.GnRHsecretiondependsupontwofactors:

i.Externalfactorslikepsychosocialevents,whichactonhypothalamusviacortexandmany

otherbraincentres.

ii.Feedbackeffectsofovarianchangesviaovarianhormones.

AnteriorPituitaryHormones–FSHandLH

FSHandLHmodulatetheovariananduterinechangesbyactingdirectlyand/orindirectly

viaovarianhormones.FSHstimulatestherecruitmentandgrowthofimmatureovarian

follicles.LHtriggersovulationandsustainscorpusluteum.SecretionofFSHandLHisunder

theinfluenceofGnRH.

OvarianHormones–EstrogenandProgesterone

Estrogenandprogesteronewhicharesecretedbyfollicleandcorpusluteum,showmany

activitiesduringmenstrualcycle.Ovarianfolliclesecreteslargequantityofestrogenand

corpusluteumsecreteslargequantityofprogesterone.Estrogensecretionreachesthepeak

twiceineachcycle;onceduringfollicularphasejustbeforeovulationandanotherone

duringlutealphase(Fig.80.4).Ontheotherhand,progesteroneisvirtuallyabsentduring

follicularphasetillpriortoovulation.Butitplaysacriticalroleduringlutealphase.Estrogen

isresponsibleforthegrowthoffollicles.Boththesteroidsacttogethertoproducethe

changesinuterus,cervixandvagina.Boththeovarianhormonesareundertheinfluenceof

GnRH,whichactsviaFSHandLH.Inaddition,thesecretionofGnRH,FSHandLHisregulated



byovarian.

FollicularPhase

1.Thebiologicalclockresponsibletotriggerthecycliceventsisthepulsatilesecretionof

GnRH,ataboutevery2hours(duetosomemechanismthatisnotunderstoodclearly)

2.PulsatilereleaseofGnRHstimulatesthesecretionofFSHandLHfromanteriorpituitary

3.LHinducesthesynthesisofandrogensfromthecacellsofgrowingfollicle

4.FSHpromotesaromataseactivityingranulosacellsofthefollicleresultinginthe

conversionofandrogensintoestrogen.Italsopromotesfolliculardevelopment

5.Estrogenisresponsiblefordevelopmentandgrowthofgraafianfollicle.Italsostimulates

thesecretoryactivitiesofthecacells

6.EstrogenalsoexertsadoublefeedbackcontrolonGnRH

i.Initially,whenestrogensecretionismoderate,itexertsanegativefeedbackcontrolon

GnRHsothatGnRHsecretionisinhibited.ThisleadstodecreaseinsecretionofFSHandLH

(negativefeedback).

ii.Duringlaterperiodoffollicularphase,whenalargeamountofestrogenissecretedbythe

maturingfollicle,itexertsapositivefeedbackeffectonGnRHsecretion.Now,GnRH

secretionisincreased,resultinginsecretionoflargequantityofFSHandLH.Thisinturn,

facilitatesthegrowthofgraafianfollicle.

7.Inaddition,estrogenshowsthefollowingactions:

i.IncreasesthenumberofFSHandLHreceptorsonthegranulosacellsoffolliclesand

increasesthesensitivityofthesecellsforFSHandLH.

ii.Facilitatesthefastergrowthofgraafianfollicle

8.LHisnecessarytoprovidethefinaltouchesforthegrowthofgraafianfollicle.It

stimulatesthesecretionofestrogen.Atthesametime,itstimulatesthethecacellsto

secreteprogesterone.

Ovulation

LHisimportantforovulation.WithoutLH,ovulationdoesnotoccurevenwithalarge

quantityofFSH.TheneedforexcessivesecretionofLHforovulationisknownasovulatory

surgeforLHorlutealsurge.Priortoovulation,alargequantityofLHissecreteddueto

positivefeedbackeffectofestrogenonGnRH,asmentionedabove.

LutealPhase

RoleofLH

OvarianchangesduringlutealphasedependmainlyonLH.

Luteinizinghormone:



1.Inducesdevelopmentofcorpusluteumfromthefollicle(devoidofovum)byconverting

thegranulosacellsintoluteincells.

2.Stimulatescorpusluteumtosecreteprogesteroneandestrogen

3.Necessaryforthemaintenanceofcorpusluteum.

RoleofFSH

FSHalsoplaysaroleduringlutealphase.

Follicle-stimulatinghormone:

1.Maintainsthesecretoryactivityofcorpusluteum.

2.Stimulatesluteincellstosecreteinhibin,whichinturninhibitsFSHsecretion.

Iftheovumisnotfertilizedorifimplantationofovumdoesnottakeplace,thechangesin

thelevelofthehormonesproducesomeeffectsoncorpusluteumwhichare:

1.Progesteroneandestrogensecretedfromcorpusluteum,inhibitthesecretionofFSHand

LHfromanteriorpituitarybynegativefeedback.

2.Granulosaluteincellssecreteanotherhormonecalledinhibin.Inhibinalsoinhibitsthe

secretionofFSHandLHbynegativefeedback.

3.IntheabsenceofFSHandLH,thecorpusluteumbecomesinactive.

4.Finally,thecorpusluteumregressesbymeansofluteolysis;soprogesteroneandestrogen

arenotavailable.

5.AbsenceofprogesteroneandestrogeninducesthesecretionofGnRHfromhypothalamus.

6.GnRHstimulatesthesecretionofFSHandLHfromanteriorpituitary.





2.Cyclicchangesinthebreast

Whatisnormalbreastdevelopment?

Breastdevelopmentisavitalpartofawoman’sreproduction.Breastdevelopmenthappens

incertainstagesduringawoman'slife:firstbeforebirth,againatpuberty,andlaterduring

thechildbearingyears.Changesalsohappentothebreastsduringthemenstrualcycleand

whenawomanreachesmenopause.

Whendoesbreastdevelopmentbegin?



Breastsbegintoformwhiletheunbornbabyisstillgrowinginthemother’suterus.This

startswithathickeninginthechestareacalledthemammaryridgeormilkline.Bythetime

ababygirlisborn,nipplesandthebeginningsofthemilk-ductsystemhaveformed.Breast

changescontinuetohappenoverawoman’slife.Thefirstthingtodeveloparelobes,or

smallsubdivisionsofbreasttissue.Mammaryglandsdevelopnextandconsistof15to24

lobes.Mammaryglandsareinfluencedbyhormonesactivatedinpuberty.Shrinkage

(involution)ofthemilkductsisthefinalmajorchangethathappensinthebreasttissue.The

mammaryglandsslowlystarttoshrink.Thisoftenstartsaroundage35.

Whatbreastchangeshappenatpuberty?

Asagirlapproachesherteenyears,thefirstvisiblesignsofbreastdevelopmentbegin.

Whentheovariesstarttoproduceandrelease(secrete)estrogen,fatintheconnective

tissuestartstocollect.Thiscausesthebreaststoenlarge.Theductsystemalsostartsto

grow.Oftenthesebreastchangeshappenatthesamethatpubichairandarmpithairappear.

Onceovulationandmenstruationbegin,thematuringofthebreastsbeginswiththe

formationofsecretoryglandsattheendofthemilkducts.Thebreastsandductsystem

continuetogrowandmature,withthedevelopmentofmanyglandsandlobules.Therateat

whichbreastsgrowisdifferentforeachyoungwoman.

Femalebreastdevelopmentalstages

Stage1

Description

Preteen.Onlythetipofthenippleisraised.

Stage2

Description

Budsappear,andbreastandnippleareraised.Thedarkareaofskinaroundthenipple(the

areola)getslarger.

Stage3

Description

Breastsareslightlylarger,withglandularbreasttissuepresent.

Stage4

Description

Theareolaandnipplebecomeraisedandformasecondmoundabovetherestofthebreast.

Stage5

Description

Matureadultbreast.Thebreastbecomesroundedandonlythenippleisraised.



Whatcyclicalchangeshappentothebreastsduringthemenstrualcycle?

Eachmonth,womengothroughchangesinthehormonesthatmakeupthenormal

menstrualcycle.Thehormoneestrogenisproducedbytheovariesinthefirsthalfofthe

menstrualcycle.Itstimulatesthegrowthofmilkductsinthebreasts.Theincreasinglevelof

estrogenleadstoovulationhalfwaythroughthecycle.Next,thehormoneprogesterone

takesoverinthesecondhalfofthecycle.Itstimulatestheformationofthemilkglands.

Thesehormonesarebelievedtoberesponsibleforthecyclicalchangesthatmanywomen

feelintheirbreastsjustbeforemenstruation.Theseincludeswelling,pain,andsoreness.

Duringmenstruation,manywomenalsohavechangesinbreasttexture.Theirbreastsmay

feelverylumpy.Thisisbecausetheglandsinthebreastareenlargingtogetreadyfora

possiblepregnancy.Ifpregnancydoesnothappen,thebreastsgobacktonormalsize.Once

menstruationstarts,thecyclebeginsagain.

Whathappenstothebreastsduringpregnancyandmilkproduction?

Manyhealthcareprovidersbelievethebreastsarenotfullymatureuntilawomanhasgiven

birthandmademilk.Breastchangesareoneoftheearliestsignsofpregnancy.Thisisa

resultofthehormoneprogesterone.Inaddition,thedarkareasofskinaroundthenipples

(theareolas)begintoswell.Thisisfollowedbytherapidswellingofthebreaststhemselves.

Mostpregnantwomenfeelsorenessdownthesidesofthebreasts,andnippletinglingor

soreness.Thisisbecauseofthegrowthofthemilkductsystemandtheformationofmany

morelobules.Bythefifthorsixthmonthofpregnancy,thebreastsarefullycapableof

producingmilk.Asinpuberty,estrogencontrolsthegrowthoftheducts,andprogesterone

controlsthegrowthoftheglandularbuds.Manyotherhormonesalsoplayvitalrolesinmilk

production.Theseincludefollicle-stimulatinghormone(FSH),luteinizinghormone(LH),

prolactin,oxytocin,andhumanplacentallactogen(HPL).Otherphysicalchangeshappenas

well.Theseincludethebloodvesselsinthebreastbecomingmorevisibleandtheareola

gettinglargeranddarker.Allofthesechangesareinpreparationforbreastfeedingthebaby

afterbirth.

Whathappenstothebreastsatmenopause?

Bythetimeawomanreachesherlate40sandearly50s,perimenopauseisstartingoriswell

underway.Atthistime,thelevelsofestrogenandprogesteronebegintochange.Estrogen

levelsdramaticallydecrease.Thisleadstomanyofthesymptomscommonlylinkedto

menopause.Withoutestrogen,thebreast’sconnectivetissuebecomesdehydratedandisno

longerelastic.Thebreasttissue,whichwaspreparedtomakemilk,shrinksandlosesshape.

Thisleadstothe"saggy"breastsassociatedwithwomenofthisage.

Womenwhoaretakinghormonetherapymayhavesomeofthepremenstrualbreast

symptomsthattheyhadwhiletheywerestillmenstruating,suchassorenessandswelling.

Butifawoman’sbreastsweresaggybeforemenopause,thiswillnotchangewithhormone

therapy.

ROLEOFHORMONESINGROWTHOFMAMMARYGLANDS

Varioushormonesareinvolvedinthedevelopmentandgrowthofbreastsatdifferentstages:



1.Estrogen

2.Progesterone

3.Prolactin

4.Placentalhormones

5.Otherhormones.

1.ESTROGEN

GrowthofDuctileSystem

Estrogencausesgrowthandbranchingofductsystem;sothenormaldevelopmentofduct

systeminbreastsatpubertydependsuponestrogen.Estrogenisalsoresponsibleforthe

accumulationoffatinbreasts.

2.PROGESTERONE

GrowthofGlandularTissue

Thedevelopmentofstromaofthemammaryglandsdependsuponprogesteroneactivity.

Progesteronealsostimulatesthedevelopmentofglandulartissues.

PROLACTIN

Prolactinisnecessaryformilksecretion.However,italsoplaysanimportantroleingrowth

ofmammaryglandsduringpregnancy.Normally,prolactinisinhibitedbyprolactin-

inhibitinghormonesecretedfromhypothalamus.However,prolactinsecretionstarts

increasingfrom5thmonthofpregnancy.Atthattime,itactsdirectlyonthemammary

glandsandcausesproliferationofepithelialcellsofalveoli.

4.PLACENTALHORMONES

Estrogenandprogesteronesecretedfromplacentaareessentialforfurtherdevelopmentof

mammaryglandsduringpregnancy.Boththehormonesstimulatetheproliferationofducts

andglandularcellsduringpregnancy.

5.OTHERHORMONES

Growthhormone,thyroxineandcortisolenhancetheoverallgrowthanddevelopmentof

mammaryglandsinallstages.Relaxinalsofacilitatesthedevelopmentofmammaryglands.

Itissecretedbycorpusluteum,mammaryglandsandplacenta.Itsmajorfunctionisto

facilitatedilatationofcervixduringlabour.





Cyclicchangesinthevaginal

Thevaginalepitheliumistheinnerliningofthevaginaconsistingofmultiplelayersof

(squamous)cells.Thebasalmembraneprovidesthesupportforthefirstlayerofthe

epithelium-thebasallayer.Theintermediatelayerslieuponthebasallayerandthe

superficiallayeristheoutermostlayeroftheepithelium.Anatomistshavedescribedthe

epitheliumasconsistingofasmanyas40distinctlayers.[citationneeded]Themucusfound

ontheepitheliumissecretedbythecervixanduterus.Therugaeoftheepitheliumcreate

aninvolutedsurfaceandresultinalargesurfaceareathatcovers360cm3.Thislarge

surfaceareaallowsthetrans-epithelialabsorptionofsomemedicationsviathevaginal

route.

Inthecourseofthereproductivecycle,thevaginalepitheliumissubjecttonormal,cyclic

changes,thatareinfluencedbyestrogen:withincreasingcirculatinglevelsofthehormone,

thereisproliferationofepithelialcellsalongwithanincreaseinthenumberofcelllayers.

Ascellsproliferateandmature,theyundergopartialcornification.Althoughhormone

inducedchangesoccurintheothertissuesandorgansofthefemalereproductivesystem,

thevaginalepitheliumismoresensitiveanditsstructureisanindicatorofestrogenlevels.

SomeLangerhanscellsandmelanocytesarealsopresentintheepithelium.Theepithelium

oftheectocervixiscontiguouswiththatofthevagina,possessingthesamepropertiesand

function.Thevaginalepitheliumisdividedintolayersofcells,includingthebasalcells,the



parabasalcells,thesuperficialsquamousflatcells,andtheintermediatecells.The

superficialcellsexfoliatecontinuouslyandbasalcellsreplacethesuperficialcellsthatdie

andsloughofffromthestratumcorneum.Underthestratuscorneumisthestratum

granulosumandstratumspinosum.Thecellsofthevaginalepitheliumretainausuallyhigh

levelofglycogencomparedtootherepithelialtissueinthebody.Thesurfacepatternson

thecellsthemselvesarecircularandarrangedinlongitudinalrows.Theepithelialcellsof

theuteruspossesssomeofthesamecharacteristicsofthevaginalepithelium.

Thevaginaitselfdoesnotcontainmucousglands.Thoughmucusisnotproducedbythe

vaginalepithelium,mucusoriginatesfromthecervix.Thecervicalmucusthatislocated

insidethevaginacanbeusedtoassessfertilityinovulatingwomen.TheBartholin'sglands

andSkene'sglandslocatedattheentranceofthevaginadoproducemucus.

Cyclicvariations

Duringthelutealandfollicularphasesoftheestrouscyclethestructureofthevaginal

epitheliumvaries.Thenumberofcelllayersvaryduringthedaysoftheestrouscycle:

Day10,22layers

Days12-14,46layers

Day19,32layers

Day24,24layers

Theglycogenlevelsinthecellsisatitshighestimmediatelybeforeovulation.

VAGINALCHANGESDURINGMENSTRUALCYCLE

ProliferativePhase

Epithelialcellsofvaginaarecornified.Estrogenisresponsibleforthis.

SecretoryPhase

Vaginalepitheliumproliferatesduetotheactionsofprogesterone.Itisalsoinfiltratedwith

leukocytes.

Thesetwochangesincreasetheresistanceofvaginaforinfection.

Cyclicchangesinthevagina.




