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CYCLICCHANGESOFTHECERVIX.

Thecervixchangespositionseveraltimesthroughoutthemenstrualcycle.The

cervixmayrisealongsideovulationtoprepareforconceptionorlowertoallow

menstrualtissuetopassthroughthevagina.Eachchangeinpositonistiedtoa

particularphaseinthemenstrualcycleorhormonalchange.Duringmenstruation,

thecervixistypicallyopenwhichallowsmenstrualbloodanduterinetissuetoleave

thefemalebody.

Severalglandsintheendocervixproduceabout20-60mgofcervicalmucusaday,

whichincreasestoabout600mgaroundthetimeofovulation.Thesecervicalmucus

containslargeproteinscalledmucinswhichmakesthem viscous.Theviscosityand

watercontentvariesduringthemenstrualcycle,thesechangesallowsthecervixto

functionasabarrierortransportmedium spermatozoa.Thecervicalmucuscontains

electrolytes,organiccomponentsandsolubleproteins,enzymesandprostaglandins.

Itsconsistencyisdeterminedbytheinfluenceofthehormoneestrogenand

progesterone.Duringovulation,whichisaperiodofhighestrogenlevelsthemucus

isthinandserous.Itisalsohighinelectrolytes.Sometimesthemucusisthickand

moreacidicduetoeffectsofprogesterone.

Acervicalmucusplugformsinsidethecervicalcanalduringpregnancy.The

mucusplugalsohaveantibacterialproperties.Theplugisreleasedasthecervix,itis

visibleasablood-tingedmucousdischarge.

CYCLICCHANGESOFTHEBREAST

Hormonesareresponsibleforthechangeswomenmayexperienceintheirbreats

justbeforeorduringmenstruation.Thesemayincludeswelling,pain,sorenessand

insomecaseschangesinbreasttexture.Therelationshipbetweenthemenstrual

stageandcyclicchangesinthestructureofthebreastrepresentstheeffectsof

ovariansteroidactivityonthecellularphysiologyofanendocrinesensitiveorgan.

Everymonthwomengothroughseriesofhormonalchangesthatmakeupthe

menstrualcycle.Thehormoneestrogenproducedbytheovariesinthefirsthalfof



themenstrualcyclestimulatesthegrowthofmilkductsinthebreast.Thehormone

progesteroneisresponsibleinthesecondhalfofthecycleforthestimulationofthe

formationofthemilkglands.Thechangeintextureofthebreastswhichmayleadto

alumpyfeelofthebreastmaybeasaresultofthebreastenlargingtogetreadyfor

apossiblepregnancy.Whenthispregnancydoesnothappen,thebreastreturnsback

toitsnormalsize.Atthebeginningofmenstruation,thecyclicchangesbeginsagain.

MENSTRUALCYCLE

Menstruationoccursonamonthlycyclethroughoutfemalereproductivelife.

Menarche(thefirstmenstrualcycle)normallyoccursbetweentheagesof11and15

andthemenopausebetweentheagesof45and55.Thenormaldurationofasingle

cycleis21-35days.Inthisarticlewewillfocusonthereproductivehormones,the

ovariancycleandtheuterinecycle.

TheHypothalamic-Pituitary-Gonadal(HPG)Axis

Thehypothalamus,anteriorpituitaryglandandgonads(ovaries)worktogetherto

regulatethemenstrualcycle.Gonadotropinreleasinghormone(GnRH)from the

hypothalamusstimulatesluteinisinghormone(LH)andfollicularstimulating

hormone(FSH)releasefrom theanteriorpituitarygland.LHandFSHare

gonadotropinsthatactprimarilyontheovariesinthefemalereproductivetract:

FSHbindstogranulosacellstostimulatefolliclegrowth,permittheconversionof

androgens(from thecacells)tooestrogensandstimulateinhibinsecretion

LHactsonthecacellstostimulateproductionandsecretionofandrogens

Themenstrualcycleiscontrolledbyfeedbacksystems:

Moderateoestrogenlevels:negativefeedbackontheHPGaxis

Highoestrogenlevels(intheabsenceofprogesterone):positivelyfeedbackonthe

HPGaxis



Oestrogeninthepresenceofprogesterone:negativefeedbackontheHPGaxis

Inhibin:selectivelyinhibitsFSHattheanteriorpituitary

TheOvarianCycle

FollicularPhase

Thefollicularphasemarksthebeginningofanewcycleasfollicles(oocytes

surroundedbystromalcells)begintomatureandpreparetoreleaseanoocyte.

Atthestartofanewcycle(menses)thereislittleovarianhormoneproductionand

thefolliclebeginstodevelopindependentlyofgonadotropinsorovariansteroids.

Duetothelowsteroidandinhibinlevels,thereislittlenegativefeedbackattheHPG

axisresultinginanincreaseinFSHandLHlevels.Thesestimulatefolliclegrowth

andoestrogenproduction.

Onlyonedominantfolliclecancontinuetomaturityandcompleteeachmenstrual

cycle.Asoestrogenlevelsrise,negativefeedbackreducesFSHlevels,andonlyone

folliclecansurvive,withtheotherfolliclesformingpolarbodies.

Follicularoestrogeneventuallybecomeshighenoughtoinitiatepositivefeedbackat

theHPGaxis,increasinglevelsofGnRHandgonadotropins.However,theeffectis

onlyreflectedinLHlevels(theLHsurge)duetotheincreasedfollicularinhibin,

selectivelyinhibitingFSHproductionattheanteriorpituitary.Granulosacellsbecome

luteinisedandexpressreceptorsforLH.

Ovulation



InresponsetotheLHsurge,thefolliclerupturesandthematureoocyteisassisted

tothefallopiantubebyfimbria.Hereitremainsviableforfertilisationforaround24

hours.

Followingovulation,thefollicleremainsluteinised,secretingoestrogenandnowalso

progesterone,revertingbacktonegativefeedbackontheHPGaxis.This,together

withinhibin(inhibitsFSH)stallsthecycleinanticipationoffertilisation.

LutealPhase

Thecorpusluteum isthetissueintheovarythatformsatthesiteofaruptured

folliclefollowingovulation.Itproducesoestrogens,progesteroneandinhibinto

maintainconditionsforfertilisationandimplantation.

Attheendofthecycle,intheabsenceoffertilisation,thecorpusluteum

spontaneouslyregressesafter14days.Thereisasignificantfallinhormones,

relievingnegativefeedback,resettingtheHPGaxisreadytobeginthecycleagain.

Iffertilisationoccurs,thesyncytiotrophoblastoftheembryoproduceshuman

chorionicgonadotropin(HcG),exertingaluteinisingeffect,maintainingthecorpus

luteum.ItissupportedbyplacentalHcGanditproduceshormonestosupportthe

pregnancy.Ataround4monthsofgestation,theplacentaiscapableofproductionof

sufficientsteroidhormonetocontroltheHPGaxis.


