
EmbryologyAssignment

Ovulation

Ovulationisthereleaseofeggsfrom theovaries.Inwomen,thiseventoccurswhentheovarian

folliclesruptureandreleasethesecondaryoocyteovariancells.Afterovulation,duringtheluteal

phase,theeggwillbeavailabletobefertilizedbysperm

Aroundthemiddleoftheovariancycle,theovarianfollicle,undertheinfluenceofFSHandLH,

undergoesasuddengrowthspurt,producingacysticswellingorbulgeonthesurfaceofthe

ovary.Asmallavascularspot,thestigmasoonappearsontheswelling.Beforeovulation,the

secondaryoocyteandthecumulusoophorusdetachfrom theinteriorofthedistendedfollicle.

OvulationistriggeredbyasurgeinLHproduction.OvulationusuallyfollowstheLHpeakby12to

24hours.TheLHsurge,elicitedbythehighestrogenlevelintheblood,appearstocausethe

stigmatoballoonoutformingavessicle.Thestigmasoonruptures,expellingthesecondary

oocytewiththefollicularfluid.Expulsionoftheoocyteistheresultofintrafollicularpressure,and

possiblybycontractionofsmoothmuscleinthecaexterna(sheath)owingtostimulationby

prostaglandin

'MitogenactivatedproteinKinases3and1alsoknownasextracellularsignalregulatedkinases

1and2inovarianfollicularcellsseemstoregulatesignallingpathwaysthatcontrol

ovulation.Plasminsandmatrixmetalloproteinsappearalsotoplayaroleincontrollingrupture

ofthefollicle'

Theexpelledsecondaryoocyteissurroundedbythezonapellucidaandoneormorelayersof

follicularcells,whichareradiallyarrangedastheCoronaRadiataformingtheoocyte-cumulus

complex.TheLHsurgealsoseemstoinduceresumptionofthefirstmeioticdivisionofthe

primaryoocyte.Hence,matureovarianfolliclescontainsecondaryoocytes.Thezonapellucidais

composedofthreeglycoproteinsZPA,ZPB&ZPC,whichusuallyformsanetworkoffilaments

withmultiplepores.Bindingofthesperm totheZonapellucidaisacomplexandcriticalevent

duringfertilization

OvulationSymptoms

CervicalMucusChanges....

HeightenedSenseofSmell....

BreastSorenessorTenderness....

MildPelvicorLowerAbdominalPain....

LightSpottingorDischarge....

LibidoChanges...



ChangesintheCervix.



ClinicalImportanceofOvulation

MittelschmerzPain(OvulationPain)

Somewomengetovulationpaineverymonth.Researchhasfoundthatmid-cyclepain(also

knownasmittelschmerz,Germanfor“middlepain”)occursjustbeforeyouovulate,whichwould

bewhenyou'remostfertile.Formost,ovulationpainisatemporarysharppaininthelower

abdomen.

Anovulation

Anovulationiswhentheovariesdonotreleaseanoocyteduringamenstrualcycle.Therefore,

ovulationdoesnottakeplace.However,awomanwhodoesnotovulateateachmenstrualcycle

isnotnecessarilygoingthroughmenopause





Fertilization

Fertilizationisthefusionoffemaleandmalegametestogiverisetoanewcell.

StagesofFertilization

1.Passageofasperm throughtheCoronaRadiata

DispersalofthefollicularcellsoftheCoronaRadiatasurroundingtheoocyteandZonapellucida

appearstoresultmainlyfrom theactionoftheenzymehyaluronidasereleasedfrom the

acrosomeofthesperm.

2.PenetrationoftheZonaPellucida

Passageofasperm throughtheZonaPellucidaisthemostimportantphaseintheinitiationof

formationofapathwayalsoresultsfrom theactionofenzymesreleasedfrom the

acrosome.Theenzymesesterase,acrosinandneuraminidaseappeartocauselysis(dissolution

oftheZonaPellucida)toform apathforthesperm toentertheoocyte.Themostimportant

enzymeisacrosin,aproteolyticenzyme.

Zonareaction

Oncethesperm penetratesthezonapellucida,azonareaction,achangeinthepropertiesofthe

ZonaPellucida,achangeinthepropertiesoftheZonapellucida,occursthatmakesit

impermeabletoothersperms.Thecompositionofthisextracellularglycoproteincoatchanges

afterfertilization.TheZonareactionisbelievedtoresultfrom theactionoflysossomalenzymes

releasedbycorticalgranulesneartheplasmamembraneoftheoocyte.Thecontentsofthese

granules,whicharereleasedintotheperivitellinespacealsocausechangesintheplasma

membranethatmakesitimpermeabletoothersperms.

3.Fusionofcellmembraneoftheoocyteandsperm

Theplasmaorcellmembraneoftheoocyteandsperm fuseandbreakdownintheareaof

fusion.Theheadandtailofthesperm enterthecytoplasm oftheoocytebutthesperm'scell

membraneandmitochondriaareleftbehind.

4.Completionofthesecondmeioticdivisionoftheoocyteandformationofthefemale

pronucleus

Penetrationoftheoocytebyasperm activatestheoocyteintocompletingthesecondmeiotic

divisionandformingamatureoocyteandasecondpolarbody.Followingdecondensationof

maternalchromosomes,thenucleusofthematureoocytebecomesfemalepronucleus.

5.Formationofthemalepronucleus

Withinthecytoplasm oftheoocyte,thenucleusenlargestoform themalepronucleusandthe

tailofthesperm degenerates.Morphologically,themaleandfemalepronucleusare



indistinguishable.Duringthegrowthofthepronuclei,theyreplicatetheirDNAhaploid,two

chromatids.Theoocytecontainingthetwohaploidpronucleiiscalledanootid,thenearlymature

oocyteafterthefirstmeioticdivisionhasbeencompleted.

6.Asthepronucleifuseintoasinglediploidaggregationofchromosomes,theootidbecomesa

zygote.Thechromosomesinthezygotebecomearrangedonacleavagespindleinpreparation

forcleavageofthezygote.

.Thezygoteisgeneticallyuniquebecausehalfofit'schromosomescomefrom themotherand

halffrom thefather.Thezygotecontainsanewcombinationofchromosomesthatisdifferent

from thatofeitherparent.Thismechanism formsthebasisofbiparentalinheritanceand

variationofthehumanspecie

Fertilization

-Stimulatesthepenetratedoocytetocompletethesecondmeioticdivision

-Restoresthenormaldiploidnumberofchromosomes(46)inthezygote

-Resultsinthevariationofthehumanspeciesthroughminglingofmaternalandpaternal

chromosomes

-Determinesthechromosomalsexoftheembryo

-Causesmetabolicactivationoftheootid(nearlymatureoocyte)andinitiatescleavageofthe

oocyte.






