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Ovulation

Thisisthereleaseofanoocytefrom theovarianfollicle.Inafewdaysbefore

ovulation,undertheinfluenceofFOLLICLESTIMULATINGHORMONEand

LUTEINIZINGHORMONE,thesecondaryfolliclegrowsrapidlytoadiameterof

about25mm tobecomematurevesicular/maturesecondaryorGraafianfollicle

Coincidentwithfinaldevelopmentofthevesicularfollicle,thereisanabrupt

increaseinLHthatcauses;

1. theprimaryoocytetocompletemeiosisI

2.andthefollicletoenterthepreovulatorymaturevesicularstage

MeiosisIIisalsoinitiated,butthesecondaryoocyteisarrestedinmetaphase

approximately3hoursbeforeovulation

Inthemeantime,thesurfaceoftheovarybeginstobulgelocally,andattheapex,an

avascularspot,thestigma,appears

Fortheoocytetobereleased,2eventsoccurwhicharecausedbyLHsurge:

I. itincreasescollagenaseactivity,resultingindigestionofcollagenfibers

(connectivetissue)surroundingthefollicle

II. ProstaglandinlevelsalsoincreaseinresponsetotheLHsurgeandcauselocal

muscularcontractionsintheovarianwall

Thosecontractionsextrudetheoocyte,whichtogetherwithitssurrounding

follicular(granulosa)cellsfrom theregionofthecumulusoophorus,thiscauses

ovulationinwhichoocytefloatsoutoftheovary.

Someofthecumulusoophoruscellsthenrearrangethemselvesaroundthezona

pellucidatoform thecoronaradiata



 Note:

 OvulationistriggeredbyasurgeofLHproductions

 OvulationusuallyfollowstheLHpeakby12to24hours

 TheLHsurge,elicitedbythehighestrogenlevelintheblood,appearstocause

thestigmatoballoonout,formingavesicle





Clinicalcorrelates

 Mittelschmerzmaybeusedasasymptom ofovulation,buttherearebetter

symptoms,suchastheslightdropinbasalbodytemperature

 Somewomenfailtoovulate,thisiscalledanovulation,becauseofalow

concentrationofgonadotropins

• Inthesecases,administrationofanagenttostimulategonadotropinrelease



andhenceovulationcanbeemployed

Althoughsuchdrugsareeffective,theyoftenproducemultipleovulations,so

thattheriskofmultiplepregnanciesis10timeshigherinthesewomenthanin

thegeneral

2.Differentiatebetweenmeosis1andmeiosis2

Meiosisisthecelldivisionthattakesplaceinthegerm cellstogeneratemaleand

femalegametes.Wehavemeiosis1andmeiosis2.

Meiosis1;

Prophase1

Metaphase1

Anaphase1

Telophase1

Inprophase1,chromatincondensesintochromosomes

Nucleolusdissolves

Nuclearmembraneisdisassembled

Andspindleapparatusforms.Majoreventsthattakesplaceinprophase1;

i. Synapsisof46homologousduplicatedchromosome

ii. Crossingoverof46homologousduplicatedchromosome

iii. Chiasmaformation.

InAnaphase1,centromeredonotsplit



Attheendoftelophase1,twosecondarygametocytesisformed.

WHILE

MEIOSIS2

Inprophase2;

Nuclearmembranedissolves

Spindlefibersform

Nosynapsis

Nocrossingover

Nochiasmaformation

InAnaphase2,centromeresplit

Attheendoftelophase2,fourgametesareformed(1n)

3.DISCUSSTHESTAGESOFFERTILIZATION

Fertilization;Thisistheunionofthesperm andoocyte,whichtakrsplaceatthe

ampullaoftheuterinetube.Thefertilizationprocesstakesapproximately24hours

Itisasequenceofcoordinatedeventswhichincludethefollowingstages

I Passageofasperm throughthecoronaradiata:Forspermstopassthrough

thecoronaradiata,theymusthavebeencapacitated(removalofthe

glycoproteincoatandseminalplasmaproteinsfrom theplasmamembranethat



overliestheacrosomalregionofthespermatozoa)

II. Penetrationofthezonapellucida:Thezonaisaglycoproteinshellsurrounding

theeggthatfacilitatesandmaintainssperm bindingandinducestheacrosome

reaction.Theintactacrosomeofthesperm bindswithazonaglycoprotein

(ZP3/zonaprotein3)onthezonapellucida

• Releaseofacrosomalenzymes(acrosin)allowssperm topenetratethezona

pellucida,therebycomingincontactwiththeplasmamembraneoftheoocyte

• Assoonastheheadofasperm comesincontactwiththeoocytesurface,the

permeabilityofthezonapellucidachanges

• Whenasperm comesincontactwiththeoocytesurface,lysosomalenzymes

arereleasedfrom corticalgranulesliningtheplasmamembraneoftheoocyte

• Inturn,theseenzymesalterpropertiesofthezonapellucidato:

 preventsperm penetrationand

 inactivatebindingsitesforspermatozoaonthezonapellicidasurface

• onlyonesperm seemstobeabletopenetratetheoocyte

III.Fusionofplasmamembranesoftheoocyteandsperm

• Theplasmaorcellmembranesoftheoocyteandsperm fuseandbreakdown

attheareaoffusion

• Theheadandtailofthesperm enterthecytoplasm oftheoocyte,butthe

sperm'splasmamembraneremainsbehind

IV.Completionofthesecondmeioticdivisionofoocyteandformationoffemale

pronucleus

• Penetrationoftheoocytebyasperm activatestheoocyteintocompletingthe

secondmeioticdivisionandformingamatureoocyteandasecondpolarbody



• Thenucleusofthematureovum/oocyteisnowcalledthefemalepronucleus

V. Formationofthemalepronucleus

• Withinthecytoplasm oftheoocyte,thenucleusofthesperm enlargestoform

themalepronucleusandthetailofthesperm degenerates

• The2pronucleifuseintoasinglediploidaggregationofchromosomes,the

ootidbecomesazygote

Thechromosomesinthezygotebecomearrangedonacleavagespindlein

preparationforcleavageofthezygote





4.DIFFERENTIATEBETWEENMONOZYGOTICTWINSANDDIZYGOTIC

TWINS

Monozygotictwins;thisisasaresultofthefertilizationofonesecondary

oocytebyonesperm.Theresultingblastocystinwhichtheinnercellmass

splitsintotwo.Therefore,monozygotictwinsaregeneticallyidentical.They

areofsamesex.Theyhaveacommonchorionicandamnioticsac,asingle

placentaand2umbilicalcords.



WHILE,



DIZYGOTICTWINS;thisisasaresultoffertilizationoftwosecondaryoocytebytwo

sperms.Dizyogotictwinsarenotgeneticallyidentical,theymightbeofdifferentsex.

Theplacenta,chorionicandamnioticsacsareseparateandindependentbutthe

chorionsandplacentasmaybefused





CLINICALCORRELATE

I. CONJOINTTWINS;

-CRANIOPHAGUS

-THORACOPHAGUS

-CEPHALOTHORACOPHAGUS

-PYGOPHAGUS

II.PARASITICTWINS;occurswhenonetwinremainsrudimentaryduetodiminished

bloodsupplyandgrowslikeaparasiteonthewelldevelopedco-twin

III.Superfecundation;isthefertilizationoftwoormoreoocytesatdifferenttimes


