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CHANGESINCERVIXDURINGMENSTRUALCYCLE

Mucusmembraneofthecervixalsoshowscyclicchangesduringdifferentphasesof

menstrualcycle.

ProliferativePhase

Duringproliferativephase,themucusmembraneofcervixbecomesthinnerandmorealkaline

duetotheinfluenceofestrogen.Ithelpsinthesurvivalandmotilityofspermatozoa.

SecretoryPhase

Duringsecretoryphase,themucusmembraneofcervixbecomesmorethickandadhesive

becauseofactionsofprogesterone.

VAGINALCHANGESDURINGMENSTRUALCYCLE

ProliferativePhase

Epithelialcellsofvaginaarecornified.Estrogenisresponsibleforthis.

SecretoryPhase

Vaginalepitheliumproliferatesduetotheactionsofprogesterone.Itisalsoinfiltratedwith

leukocytes.Thesetwochangesincreasetheresistanceofvaginaforinfection.

DEFINITION

Menstrualcycleisdefinedascycliceventsthattakeplaceinarhythmicfashionduringthe

reproductiveperiodofawoman’slife.Menstrualcyclestartsattheageof12to15years,which

markstheonsetofpuberty.Thecommencementofmenstrualcycleiscalledmenarche.

Menstrualcycleceasesattheageof45to50years.Permanentcessationofmenstrualcyclein

oldageiscalledmenopause.

DURATIONOFMENSTRUALCYCLE

Durationofmenstrualcycleisusually28days.But,underphysiologicalconditions,itmayvary
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between20and40days.

CHANGESDURINGMENSTRUALCYCLE

Duringeachmenstrualcycle,seriesofchangesoccurinovaryandaccessorysexorgans.

Thesechangesaredividedinto4groups:

1.Ovarianchanges

2.Uterinechanges

3.Vaginalchanges

4.Changesincervix.

Allthesechangestakeplacesimultaneously.

OVARIANCHANGESDURINGMENSTRUALCYCLE

Changesintheovaryduringeachmenstrualcycleoccurintwophases:

A.Follicularphase

B.Lutealphase.

Ovulationoccursinbetweenthesetwophases.

FOLLICULARPHASE

Follicularphaseextendsfromthe5thdayofthecycleuntilthetimeofovulation,whichtakes

placeon14thday.Maturationofovumwithdevelopmentofovarianfolliclestakesplaceduring

thisphase.

OvarianFollicles

Ovarianfolliclesareglandularstructurespresentinthecortexofovary.Eachfollicleconsistsof

theovumsurroundedbyepithelialcells,namelygranulosacells.Thefolliclesgraduallygrowinto

amaturedfolliclethroughvariousstages.

Differentfollicles:

1.Primordialfollicle

2.Primaryfollicle

3.Vesicularfollicle

4.Maturedfollicleorgraafianfollicle.

1.PrimordialFollicle
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Atthetimeofpuberty,boththeovariescontainabout400,000primordialfollicles.

Diameteroftheprimordialfollicleisabout15to20µandthatofovumisabout10µ.Each

primordialfolliclehasanovum,whichisincompletelysurroundedbythegranulosacells

Thesecellsprovidenutritiontotheovumduringchildhood.Granulosacellsalsosecretethe

oocytematurationinhibitingfactor,whichkeepsovumintheimmaturestage.Alltheova

presentintheovariesareformedbeforebirth.Nonewovumisdevelopedafterbirth.Atthe

onsetofpuberty,undertheinfluenceofFSHandLHtheprimordialfolliclesstartgrowing

throughvariousstages.

2.PrimaryFollicle

Primordialfolliclebecomestheprimaryfollicle,whenovumiscompletelysurroundedbythe

granulosacells.Duringthisstage,thefollicleandtheovumincreaseinsize.Diameterofthe

follicleincreasesto30to40µandthatofovumincreasestoabout20µ.Thefollicleisnot

coveredbyadefiniteconnectivetissuecapsule.Changestakingplaceduringdevelopmentof

primaryfollicle

i.Proliferationofgranulosacellsandincreaseinsizeofthefollicle

ii.Increaseinsizeoftheovum

iii.Onsetofformationofconnectivetissuecapsulearoundthefollicle.

Primaryfolliclesdevelopintovesicularfollicles.

3.VesicularFollicle

UndertheinfluenceofFSH,about6to12primaryfolliclesstartgrowinganddevelopinto

vesicularfollicles.Changestakingplaceduringthedevelopmentofvesicularfollicle

i.Changesingranulosacells

ii.Changesinovum

iii.Formationofcapsule.

i.Changesingranulosacells

a.First,theproliferationofgranulosacellsoccurs

b.Acavitycalledfollicularcavityorantrumisformedinbetweenthegranulosacells

c.Antrumisfilledwithaserousfluidcalledtheliquorfolliculi

d.Withcontinuousproliferationofgranulosacells,thefollicleincreasesinsize

e.Antrumwithitsfluidalsoincreasesinsize

f.Ovumispushedtoonesideanditissurroundedbygranulosacells,whichformsthegermhill
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orcumulusoophorus

g.Granulosacells,whichlinetheantrumformmembranagranulosa

h.Cellsofgermhillbecomecolumnarandformcoronaradiata.

ii.Changesinovum

a.First,theovumincreasesinsizeanditsdiameterincreasesto100to150µ

b.Nucleusbecomeslargerandvesicular

c.Cytoplasmbecomesgranular

d.Thickmembraneisformedaroundtheovum,whichiscalledzonapellucida

e.Anarrowcleftappearsbetweenovumandzonapellucida.Thiscleftiscalledperivitelline

space.

iii.Formationofcapsule

Spindlecellsfromthestromaofovariancortexaremodifiedandformacoveringsheatharound

thefollicle.Thecoveringsheathisknownasfollicularsheathorthecafolliculi.

Thecafolliculidividesintotwolayers:

a.Thecainterna

b.Thecaexterna.

Thecainterna

Thecainternaistheinnervascularlayerwithlooseconnectivetissue.Thislayeralsocontains

specialtypeofepithelialcellswithlipidgranulesandsomedelicatecollagenfibers.Epithelial

cellsbecomesecretoryinnatureandstartsecretingthefemalesexhormones,especially

estrogen.Hormonesarereleasedintothefluidofantrum.

Thecaexterna

Thecaexternaistheouterlayeroffollicularcapsuleandconsistsofthicklypackedfibersand

spindleshapedcells.Afterabout7thdayofmenstrualcycle,oneofthevesicularfollicles

outgrowsothersandbecomesthedominantfollicle.Itdevelopsfurthertoformgraafianfollicle.

Othervesicularfolliclesdegenerateandbecomeatreticbymeansofapoptosis.

4.GraafianFollicle

Graafianfollicleisthematuredovarianfolliclewithmaturingovum.Itisnamedafterthe

Dutchphysicianandanatomist,RegnierDeGraaf.Changestakingplaceduringthedevelopment

ofgraafianfollicle
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i.Sizeofthefollicleincreasestoabout10to12mm.Itextendsthroughthewholethicknessof

ovariancortex

ii.Atonepoint,thefollicleencroachesupontunicaalbugineaandprotrudesuponsurfaceofthe

ovary.Thisprotrusioniscalledstigma.Atthestigma,thetunicaalbugineabecomesthin

iii.Follicularcavitybecomeslargeranddistendedwithfluid

iv.Ovumattainsmaximumsize

v.Zonapellucidabecomesthick

vi.Coronaradiatabecomesprominent

vii.Smallspacesfilledwithfluidappearbetweenthecellsofgermhill,outsidethecorona

radiata.Thesespacesweakentheattachmentoftheovumtothefollicularwall

viii.Thecainternabecomesprominent.Itsthicknessbecomesdoublewiththeformationofrich

capillarynetwork

ix.Onthe14thdayofmenstrualcycle,graafianfollicleisreadyfortheprocessofovulation.

OVULATION

Ovulationistheprocessbywhichthegraafianfollicleruptureswithconsequentdischargeof

ovumintotheabdominalcavity.ItisinfluencedbyLH.Ovulationoccurson14thdayof

menstrualcycleinanormalcycleof28days.Theovumentersthefallopiantube.

Stagesofovulation

1.Ruptureofgraafianfolliclestakesplaceatthestigma

2.Follicularfluidoozesout

3.Germhillockisfreedfromwall

4.Ovumisexpelledoutintotheabdominalcavityalongwithsomeamountoffluidand

granulosacells

5.Fromabdominalcavity,theovumentersthefallopiantubethroughthefimbriatedend.

Ovumbecomeshaploidbeforeorduringovulationbytheformationofpolarbodies.After

ovulation,theovumisviableonlyfor24to48hours.Soitmustbefertilizedwithinthattime.

Fertilizedovumiscalledzygote.Zygotemovesfromfallopiantubeandreachestheuteruson

3rddayafterovulation.Itisimplantedintheuterinewallon6thor7thdayIffertilizationdoes

notoccur,ovumdegenerates.

 Generally,onlyoneovumisreleasedfromoneoftheovaries.
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LUTEALPHASE

Lutealphaseextendsbetween15thand28thdayofmenstrualcycle.Duringthisphase,

corpusluteumisdevelopedandhencethisphaseiscalledlutealphase

Ovarianfollicles

CorpusLuteum

Corpusluteumisa glandularyellow

body,developedfromthe rupturedgraafian

follicleafterthereleaseof ovum.Itisalso

calledyellowbody.

DevelopmentofCorpus Luteum

Soonaftertheruptureof graafianfollicleand

releaseofovum,the follicleisfilledwith

blood.Nowthefollicleis calledcorpus

hemorrhagicum.The bloodclotsslowly.

Corpushemorrhagicum doesnot

degenerateimmediately. Itistransformed

intocorpus luteum.Follicular

cavityclosesgraduallyby thehealingofthe

wound.Bloodclotis graduallyreplaced

byaserousfluidcontainingfibrin.Corpusluteumobtainsadiameterof15mmandremainsin

theovarytilltheendofthecycle.

StructureofCorpusLuteum

Inthecorpusluteum,granulosacellsandthecainternacellsaretransformedintoluteincells

calledgranulosaluteincellsandthecaluteincells.Theprocesswhichtransformsthegranulosa

andthecacellsintoluteincellsiscalledluteinization.Granulosaluteincellscontainfinelipid

granulesandtheyellowishpigmentgranules.Theyellowishpigmentgranulesgivethe

characteristicyellowcolortocorpusluteum.Thecaluteincellscontainonlylipidgranulesand

nottheyellowpigment.Follicularcavityisgreatlyreducedwithirregularoutline.Itisfilledwith

theserousfluidandremnantsofbloodclots.

FunctionsofCorpusLuteum

1.Secretionofhormones



7

Corpusluteumactsasatemporaryendocrinegland.Itsecreteslargequantityof

progesteroneandsmallamountofestrogen.Granulosaluteincellssecreteprogesteroneand

thecaluteincellssecreteestrogen.LHinfluencesthesecretionofthesetwohormones.

2.Maintenanceofpregnancy

Ifpregnancyoccurs,corpusluteumremainsactiveforabout3months,i.e.untilplacenta

develops.Hormonessecretedbycorpusluteumduringthisperiodmaintainthepregnancy.

Abortionoccursifcorpusluteumbecomesinactiveorremovedbeforethirdmonthofpregnancy,

i.e.beforeplacentastartssecretingthehormones.

FateofCorpusLuteum

Fateofcorpusluteumdependsuponwhetherovumisfertilizedornot.

1.Iftheovumisnotfertilized

Iffertilizationdoesnottakeplace,thecorpusluteumreachesthemaximumsizeaboutone

weekafterovulation.Duringthisperiod,itsecreteslargequantityofprogesteronewithsmall

quantityofestrogen.Then,itdegeneratesintothecorpusluteummenstrualisorspurium.The

cellsdecreaseinsizeandthecorpusluteumbecomessmallerandinvoluted.Afterwards,the

corpusluteummenstrualisistransformedintoawhitishscarcalledcorpusalbicans.The

processbywhichcorpusluteumundergoesregressioniscalledluteolysis.

2.Ifovumisfertilized

Ifovumisfertilizedandpregnancyoccurs,thecorpusluteumpersistsandincreasesin

size.Itattainsadiameterof20to30mmanditistransformedintocorpusluteumgraviditatis

(verum)orcorpusluteumofpregnancy.Itremainsintheovaryfor3to4months.Duringthis

period,itsecreteslargeamountofprogesteronewithsmallquantityofestrogen,whichare

essentialforthemaintenanceofpregnancy.After3to4months,placentastartssecretingthese

hormonesandcorpusluteumdegenerates.

UTERINECHANGESDURINGMENSTRUALCYCLE

Duringeachmenstrualcycle,alongwithovarianchanges,uterinechangesalsooccur

simultaneously.Uterinechangesoccurinthreephases:

1.Menstrualphase

2.Proliferativephase

3.Secretoryphase.

MENSTRUALPHASE

Afterovulation,ifpregnancydoesnotoccur,thethickenedendometriumisshedor

desquamated.Thisdesquamatedendometriumisexpelledoutthroughvaginaalongwithblood
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andtissuefluid.Theprocessofsheddingandexitofuterineliningalongwithbloodandfluidis

calledmenstruationormenstrualbleeding.Itlastsforabout4to5days.Thisperiodiscalled

menstrualphaseormenstrualperiod.Itisalsocalledmenses,emmeniaorcatamenia.Theday

whenbleedingstartsisconsideredasthefirstdayofthemenstrualcycle.Twodaysbeforethe

onsetofbleeding,thatison26thor27thdayofthepreviouscycle,thereisasuddenreduction

inthereleaseofestrogenandprogesteronefromovary.Decreasedlevelofthesetwohormones

isresponsibleformenstruation.

ChangesinEndometriumduring

MenstrualPhase

i.Lackofestrogenandprogesteronecausessuddeninvolutionofendometrium ii.Itleadsto

reductioninthethicknessofendometrium,upto65%oforiginalthickness

iii.Duringthenext24hours,thetortuousbloodvesselsintheendometriumundergosevere

constriction.

Endometrialvasoconstrictionisbecauseofthreereasons:

a.Involutionofendometrium

b.Actionsofvasoconstrictorsubstanceslikeprostaglandin,releasedfromtissuesofinvoluted

endometrium

c.Suddenlackofestrogenandprogesterone(whicharevasodilators)

iv.Vasoconstrictionleadstohypoxia,whichresultsinnecrosisoftheendometrium

v.Necrosiscausesruptureofbloodvesselsandoozingofblood

vi.Outerlayerofthenecroticendometriumisseparatedandpassesoutalongwithblood

vii.Thisprocessiscontinuedforabout24to36hoursviii.Within48hoursafterthereductionin

thesecretionofestrogenandprogesterone,thesuperficiallayersofendometriumare

completelydesquamated

ix.Desquamatedtissuesandthebloodintheendometrialcavityinitiatethecontractionof

uterus

x.Uterinecontractionsexpelthebloodalongwithdesquamateduterinetissuestotheexterior

throughvagina.Duringnormalmenstruation,about35mLofbloodalongwith35mLofserous

fluidisexpelled.Thebloodclotsassoonasitoozesintotheuterinecavity.Fibrinolysincauses

lysisofclotinuterinecavityitself,sothattheexpelledmenstrualfluiddoesnotclot.However,in

thepathologicalconditionsinvolvinguterus,thelysisofbloodclotdoesnotoccur.Sothe

menstrualfluidcomesoutwithbloodclot.Menstruationstopsbetween3rdand7thdayof

menstrualcycle.Attheendofmenstrualphase,thethicknessofendometriumisonlyabout1

mm.Thisisfollowedbyproliferativephase.
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PROLIFERATIVEPHASE

Proliferativephaseextendsusuallyfrom5thto14thdayofmenstruation,i.e.betweentheday

whenmenstruationstopsandthedayofovulation.Itcorrespondstothefollicularphaseof

ovariancycle.Attheendofmenstrualphase,onlyathinlayer(1mm)ofendometriumremains,

asmostoftheendometrialstromaisdesquamated.

ChangesinEndometriumduring

ProliferativePhase

i.Endometrialcellsproliferaterapidly

ii.Epitheliumreappearsonthesurfaceofendometriumwithinthefirst4to7days

iii.Uterineglandsstartdevelopingwithintheendometrialstroma

iv.Bloodvesselsappearinthestroma

v.Proliferationofendometrialcellsoccurscontinuously,sothattheendometriumreachesthe

thicknessof3to4mmattheendofproliferativephase.

Alltheseuterinechangesduringproliferativephaseoccurbecauseoftheinfluenceofestrogen

releasedfromovary.On14thday,ovulationoccursundertheinfluenceofLH.Thisisfollowed

bysecretoryphase.

SECRETORYPHASE

Secretoryphaseextendsbetween15thand28thdayofthemenstrualcycle,i.e.betweentheday

ofovulationandthedaywhenmenstruationofnextcyclecommences.Afterovulation,corpus

luteumisdevelopedintheovary.Itsecretesalargequantityofprogesteronealongwithasmall

amountofestrogen.Estrogencausesfurtherproliferationofcellsinuterus,sothatthe

endometriumbecomesmorethick.Progesteronecausesfurtherenlargementofendometrial

stromaandfurthergrowthofglands.Undertheinfluenceofprogesterone,theendometrial

glandscommencetheirsecretoryfunction.

Manychangesoccurintheendometriumbeforecommencingthesecretoryfunction.

ChangesinEndometriumduring

SecretoryPhase

i.Endometrialglandsbecomemoretortuous.Becauseofincreaseinsize,theglandsbecome

tortuoustogetaccommodatedwithintheendometrium

ii.Cytoplasmofstromalcellsincreasesbecauseofthedepositionofglycogenandlipids

iii.Manynewbloodvesselsappearwithinendometrialstroma.Bloodvesselsalsobecome

tortuous



10

iv.Bloodsupplytoendometriumincreases

v.Thicknessofendometriumincreasesupto6mm.

Actually,secretoryphaseisthepreparatoryperiod,duringwhichtheuterusispreparedfor

implantationofovum.Alltheseuterinechangesduringsecretoryphaseoccurduetothe

influenceofestrogenandprogesterone.Estrogenisresponsibleforrepairofdamaged

endometriumandgrowthoftheglands.Progesteroneisresponsibleforfurthergrowthofthese

structuresandsecretoryactivitiesintheendometrium.Ifafertilizedovumisimplantedduring

thisphaseandiftheimplantedovumstartsdevelopingintoafetus,thenfurtherchangesoccur

intheuterusforthesurvivalofthedevelopingfetus.Iftheimplantedovumisunfertilizedorif

pregnancydoesnotoccur,menstruationoccursafterthisphaseandanewcyclebegins.

CHANGESINCERVIXANDVAGINADURINGMENSTRUALCYCLE

Mucusmembraneofthecervixalsoshowscyclicchangesduringdifferentphasesof

menstrualcycle.

ProliferativePhase

Duringproliferativephase,themucusmembraneofcervixbecomesthinnerandmore

alkalineduetotheinfluenceofestrogen.Ithelpsinthesurvivalandmotilityofspermatozoa.

SecretoryPhase

Duringsecretoryphase,themucusmembraneofcervixbecomesmorethickandadhesive

becauseofactionsofprogesterone.

VAGINALCHANGESDURINGMENSTRUALCYCLE

ProliferativePhase

Epithelialcellsofvaginaarecornified.Estrogenisresponsibleforthis.

SecretoryPhase

Vaginalepitheliumproliferatesduetotheactionsofprogesterone.Itisalsoinfiltratedwith

leukocytes.Thesetwochangesincreasetheresistanceofvaginaforinfection.

REGULATIONOFMENSTRUALCYCLE

Regulationofmenstrualcycleisacomplexprocessthatiscarriedoutbyawellorganized

regulatorysystem.Theregulatorysystemisahighlyintegratedsystem,whichincludes

hypothalamus,

anteriorpituitaryandovarywithitsgrowingfollicle.Inthewholescenario,thegrowingfollicle

hasavitalroletoplay.

HORMONESINVOLVEDINREGULATIONTheregulatorysystemfunctionsthroughthe
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hormonesofhypothalamo-pituitary-ovarianaxis.Hormonesinvolvedintheregulationof

menstrualcycleare:

1.Hypothalamichormone:GnRH

2.Anteriorpituitaryhormones:FSHandLH

3.Ovarianhormones:Estrogenandprogesterone.

HypothalamicHormone–GnRH

GnRHtriggersthecyclicchangesduringmenstrualcyclebystimulatingsecretionofFSHandLH

fromanteriorpituitary.GnRHsecretiondependsupontwofactors:

i.Externalfactorslikepsychosocialevents,whichactonhypothalamusviacortexandmany

otherbraincenters

ii.Feedbackeffectsofovarianchangesviaovarianhormones.

AnteriorPituitaryHormones–FSHandLH

FSHandLHmodulatetheovariananduterinechangesbyactingdirectlyand/orindirectlyvia

ovarianhormones.FSHstimulatestherecruitmentandgrowthofimmatureovarianfollicles.LH

triggersovulationandsustainscorpusluteum.SecretionofFSHandLHisundertheinfluence

ofGnRH.

OvarianHormones–EstrogenandProgesterone

Estrogenandprogesteronewhicharesecretedbyfollicleandcorpusluteum,showmany

activitiesduringmenstrualcycle.Ovarianfolliclesecreteslargequantityofestrogenandcorpus

luteumsecreteslargequantityofprogesterone.Estrogensecretionreachesthepeaktwicein

eachcycle;onceduringfollicularphasejustbeforeovulationandanotheroneduringluteal

phase.Ontheotherhand,progesteroneisvirtuallyabsentduringfollicularphasetillpriorto

ovulation.Butitplaysacriticalroleduringlutealphase.Estrogenisresponsibleforthegrowth

offollicles.Boththesteroidsacttogethertoproducethechangesinuterus,cervixand

vagina.BoththeovarianhormonesareundertheinfluenceofGnRH,whichactsviaFSHandLH.

Inaddition,thesecretionofGnRH,FSHandLHisregulatedbyovarianhormones.

REGULATIONOFOVARIANCHANGES

FollicularPhase

1.ThebiologicalclockresponsibletotriggerthecycliceventsisthepulsatilesecretionofGnRH,

ataboutevery2hours(duetosomemechanismthatisnotunderstoodclearly)

2.PulsatilereleaseofGnRHstimulatesthesecretionofFSHandLHfromanteriorpituitary

3.LHinducesthesynthesisofandrogensfromthecacellsofgrowingfollicle
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4.FSHpromotesaromataseactivityingranulosacellsofthefollicleresultingintheconversion

ofandrogensintoestrogen.Italsopromotesfolliculardevelopment

5.Estrogenisresponsiblefordevelopmentandgrowthofgraafianfollicle.Italsostimulates

thesecretoryactivitiesofthecacells

6.EstrogenalsoexertsadoublefeedbackcontrolonGnRH

i.Initially,whenestrogensecretionismoderate,itexertsanegativefeedbackcontrolonGnRH

sothatGnRHsecretionisinhibited.ThisleadstodecreaseinsecretionofFSHandLH(negative

feedback)

ii.Duringlaterperiodoffollicularphase,whenalargeamountofestrogenissecretedbythe

maturingfollicle,itexertsapositivefeedbackeffectonGnRHsecretion.Now,GnRHsecretionis

increased,resultinginsecretionoflargequantityofFSHandLH.Thisinturn,facilitatesthe

growthofgraafianfollicle

7.Inaddition,estrogenshowsthefollowingactions:

i.IncreasesthenumberofFSHandLHreceptorsonthegranulosacellsoffolliclesand

increasesthesensitivityofthesecellsforFSHandLH

ii.Facilitatesthefastergrowthofgraafianfollicle

8.LHisnecessarytoprovidethefinaltouchesforthegrowthofgraafianfollicle.Itstimulates

thesecretionofestrogen.Atthesametime,itstimulatesthethecacellstosecrete

progesterone.

Ovulation

LHisimportantforovulation.WithoutLH,ovulationdoesnotoccurevenwithalargequantityof

FSH.TheneedforexcessivesecretionofLHforovulationisknownasovulatorysurgeforLHor

lutealsurge.

Priortoovulation,alargequantityofLHissecretedduetopositivefeedbackeffectofestrogen

onGnR.

RoleofLH

Ovarianchangesduringlutealphasedependmainlyon

LH.Luteinizinghormone:

1.Inducesdevelopmentofcorpusluteumfromthefollicle(devoidofovum)byconvertingthe

granulosacellsintoluteincells

2.Stimulatescorpusluteumtosecreteprogesteroneandestrogen

3.Necessaryforthemaintenanceofcorpusluteum.
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RoleofFSH

FSHalsoplaysaroleduringlutealphase.Follicle-stimulatinghormone:

1.Maintainsthesecretoryactivityofcorpusluteum

2.Stimulatesluteincellstosecreteinhibin,whichinturninhibitsFSHsecretion.Iftheovumis

notfertilizedorifimplantationofovumdoesnottakeplace,thechangesinthelevelofthe

hormonesproducesomeeffectsoncorpusluteumwhichare:

1.Progesteroneandestrogensecretedfromcorpusluteum,inhibitthesecretionofFSHandLH

fromanteriorpituitarybynegativefeedback

2.Granulosaluteincellssecreteanotherhormonecalledinhibin(whichisalsosecretedby

Sertolicellsoftestesinmales:Inhibinalsoinhibits

thesecretionofFSHandLHbynegativefeedback

3.IntheabsenceofFSHandLH,thecorpusluteumbecomesinactive

4.Finally,thecorpusluteumregressesbymeansofluteolysis;soprogesteroneandestrogen

arenotavailable

5.AbsenceofprogesteroneandestrogeninducesthesecretionofGnRHfromhypothalamus

6.GnRHstimulatesthesecretionofFSHandLHfromanteriorpituitary

7.FSHandLHstimulatethenewimmaturefollicles,resultinginthecommencementofnext

cycle.

REGULATIONOFUTERINECHANGES

Uterinechangesduringmenstrualcycleareinfluencedbyestrogenandprogesterone.

ProliferativePhase

Duringproliferativestage,therepairofthedamagedendometriumoccursmainlybyestrogen.

Estrogenstimulates:

1.Proliferationofcellsinendometrialstroma

2.Developmentofuterineglandsandappearanceofbloodvesselsintheendometrialstroma.

SecretoryPhase

Secretoryphaseofuterinechanges,coincideswithlutealphaseofovariancycle.Underthe

influenceofFSHandLHfromanteriorpituitary,thecorpusluteumsecreteslargeamountof

progesteroneandsmallamountofestrogen.Progesteroneisresponsibleforendometrial

changesalongwithestrogenduringthisphase.
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Progesteronestimulates:

1.Growthofendometrialglandsandmakesthemmoretortuous

2.Growthofbloodvesselsandmakesthemalsotortuous,leadingtoincreaseinbloodflowto

endometrium

3.Secretoryactivitiesofendometrialglands.Thus,duringthesecretoryphase,thestructure,

bloodflowandsecretoryfunctionsofuterusareinfluencedbyestrogenandprogesterone

secretedbycorpusluteum.

MenstrualPhase

Ifpregnancydoesnotoccur,menstrualphaseoccurs:

1.Duringthelasttwodaysofsecretoryphase,i.e.twodayspriortoonsetofmenstruation,the

secretionoflargequantityofprogesteroneandestrogenfromcorpusluteuminhibitsthe

secretionofFSHandLHfromanteriorpituitary,bynegativefeedback

2.IntheabsenceofLHandFSH,thecorpusluteumbecomesinactiveandstartsregressing

3.Suddenwithdrawal(absence)ofovarianhormonesprogesteroneandestrogenoccurs

4.Itleadstomenstrualbleeding.

Lackofovarianhormonescausesthereleaseofgonadotropinsonceagainfromanterior

pituitary.Itresultsintheonsetofdevelopmentofnewfolliclesinovaryandthecyclerepeats.


