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1)Discussovulation

Ovulation

Thisisthereleaseofasecondaryoocytefrom theovarianfollicle

Inafewdaysbeforeovulation,undertheinfluenceofFSHandLH,thesecondaryfolliclegrows

rapidlytoadiameterofabout25mm tobecomematurevesicular/maturesecondaryor

Graafianfollicle

Coincidentwithfinaldevelopmentofthevesicularfollicle,thereisanabruptincreaseinLHthat

causes;

theprimaryoocytetocompletemeiosisI

andthefollicletoenterthepreovulatorymaturevesicularstage

MeiosisIIisalsoinitiated,butthesecondaryoocyteisarrestedinmetaphaseapproximately3

hoursbeforeovulation

Inthemeantime,thesurfaceoftheovarybeginstobulgelocally,andattheapex,anavascular

spot,thestigma,appears



Fortheoocytetobereleased,2eventsoccurwhicharecausedbyLHsurge:

itincreasescollagenaseactivity,resultingindigestionofcollagenfibers(connectivetissue)

surroundingthefollicle

ProstaglandinlevelsalsoincreaseinresponsetotheLHsurgeandcauselocalmuscular

contractionsintheovarianwall

Thosecontractionsextrudetheoocyte,whichtogetherwithitssurroundingfollicular(granulosa)

cellsfrom theregionofthecumulusoophorus,

thiscausesovulationinwhichoocytefloatsoutoftheovary

Someofthecumulusoophoruscellsthenrearrangethemselvesaroundthezonapellucidato

form thecoronaradiata

Clinicalcorrelates

Duringovulation,somewomenfeelavariableamountofabdominalpaincalledmittelschmerz

alsoknownasmiddlepainbecauseitnormallyoccursnearthemiddleofthemenstrualcycle

Inthesecases,ovulationresultsinslightbleedingintotheperitonealcavity,whichresultsin

suddenconstantpaininthelowerabdomen.

Mittelschmerzmaybeusedasasymptom ofovulation.

2)Differentiatebetweenmeosis1andmeosis2

A.MeiosisI.EventsthatoccurduringmeiosisIincludethefollowing:

1.Synapsis:pairingof46homologousduplicatedchromosomes.

2.Crossingover:exchangeoflargesegmentsofDNA.

3.Alignment:alignmentof46homologousduplicatedchromosomesatthemetaphaseplate.

4.Disjunction:separationof46homologousduplicatedchromosomesfrom eachother;

centromeresdonotsplit.

5.Celldivision:formationoftwosecondarygametocytes(23duplicatedchromosomes,2N).

B.MeiosisII.EventsthatoccurduringmeiosisIIincludethefollowing:

1.Synapsis:absent.



2.Crossingover:absent.

3.Alignment:alignmentof23duplicatedchromosomesatthemetaphaseplate.

4.Disjunction:separationof23duplicatedchromosomestoform 23singlechromosomes;

centromeressplit.

5.Celldivision:formationoffourgametes(23singlechromosomes,1N).

3)Discussthestagesinvolvedinferterlization

Fertilization

Thisistheunionofthesperm andoocyte

Theusualsiteoffertilizationistheampullaoftheuterinetube

Thefertilizationprocesstakesapproximately24hours

Itisasequenceofcoordinatedeventswhichincludethefollowingstages

I Passageofasperm throughthecoronaradiata:

Forspermstopassthroughthecoronaradiata,theymusthavebeencapacitated(removalof

theglycoproteincoatandseminalplasmaproteinsfrom theplasmamembranethatoverliesthe

acrosomalregionofthespermatozoa)

Note:

Onlycapacitatedspermscanpassfreelythroughthecoronaradiata

II.Penetrationofthezonapellucida:

Thezonaisaglycoproteinshellsurroundingtheeggthatfacilitatesandmaintainssperm

bindingandinducestheacrosomereaction

Theintactacrosomeofthesperm bindswithazonaglycoprotein(ZP3/zonaprotein3)onthe

zonapellucida

Releaseofacrosomalenzymes(acrosin)allowssperm topenetratethezonapellucida,thereby



comingincontactwiththeplasmamembraneoftheoocyte

Assoonastheheadofasperm comesincontactwiththeoocytesurface,thepermeabilityof

thezonapellucidachanges

Whenasperm comesincontactwiththeoocytesurface,lysosomalenzymesarereleasedfrom

corticalgranulesliningtheplasmamembraneoftheoocyteInturn,theseenzymesalter

propertiesofthezonapellucidato:

preventsperm penetrationandinactivatebindingsitesforspermatozoaonthezonapellicida

surface

onlyonesperm seemstobeabletopenetratetheoocyte

III.Fusionofplasmamembranesoftheoocyteandsperm

Theplasmaorcellmembranesoftheoocyteandsperm fuseandbreakdownattheareaof

fusion

Theheadandtailofthesperm enterthecytoplasm oftheoocyte,butthesperm'splasma

membraneremainsbehind

IV.Completionofthesecondmeioticdivisionofoocyteandformationoffemalepronucleus

Penetrationoftheoocytebyasperm activatestheoocyteintocompletingthesecondmeiotic

divisionandformingamatureoocyteandasecondpolarbody

Thenucleusofthematureovum/oocyteisnowcalledthefemalepronucleus

V.Formationofthemalepronucleus

Withinthecytoplasm oftheoocyte,thenucleusofthesperm enlargestoform themale

pronucleusandthetailofthesperm degenerates

Note

Sinceallsperm mitochondriadegenerate,allmitochondriawithinthezygoteareofmaternal

origin(i.e.,allmitochondrialDNAisofmaternalorigin)

Morphologically,themaleandfemalepronucleiareindistinguishable



Theoocytenowcontains2pronuclei,eachhavinghaploidnumberofchromosomes(23)

Theoocytecontainingtwohaploidpronucleiiscalledanootid

The2pronucleifuseintoasinglediploidaggregationofchromosomes,theootidbecomesa

zygote

Thechromosomesinthezygotebecomearrangedonacleavagespindleinpreparationfor

cleavageofthezygote

4)differentiatebetweenmonozygotictwinsanddizygotictwins

MonozygoticTwins:Thisoccurswhenonesperm fuseswithoneoocytestoproduceazygote

whichsplitsandformstwoembryo.

1.Divisiontakesplaceattheregionofembryolast

2.Geneticallyidentical

3.Theylookalike

4.Theywillhavethesamesex

5.Theywillshareacommonamnioticsacandchorion

6.Theyhavedifferentumbilicalcords

WHILE

Dizygotictwins:

Thisoccurswhentwodifferentspermsfertilizetwodifferentoocytes.

1.Geneticallyidentical

2.Theydon'tlookalike

3.Canbedifferentsex.

4.Amnioticsac,Chorionicsacs,PlacentaandUmbilicalcordsareshared




