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EMBRYOLOGY

1. Ovulation

Ovulationisthereleaseofanoocytefromtheovarianfollicle.Itistriggeredbyasurge

ofluteinizinghormone(LH).However,afewdaysbeforeovulation,undertheinfluence

ofLHandfollicle-stimulatinghormone(FSH),thesecondaryfolliclegrowsrapidlyto

becomeamaturevesicular/secondary/Graafianfollicle.Withthisfinaldevelopmentof

thevesicularfollicle,thereisanabruptincreaseinLHwhichcausethefirstmeiotic

divisionoftheprimaryoocytetobecompletedandthefollicletoenterthepreovulatory

maturevesicularstage.Also,meiosisIIstartsbutthesecondaryoocyteisarrestedin

metaphaseapproximately3hoursbeforeovulation.OvulationusuallyfollowstheLH

peakby12to24hours.UndertheinfluenceofLHandFSH,theovarianfollicle

undergoesasuddengrowthspurt,producingacysticbulgeonthesurfaceoftheovary.

Asmallavascularspot,stigma,appearsontheswelling.TheLHsurgecausesincreasein

collagenaseactivity,resultingindigestionofcollagenfibersurroundingthefollicle.Also,

theprostaglandinlevelincreasesandcauseslocalmuscularcontractionsintheovarian

wall.Thesecondaryoocyteandsomecellsofthecumulusoophorusdetachfromthe

interiorofthedistendedfollicleduetothecontractions.Thestigmarupturesandthe

secondaryoocyteisexpelledwiththefollicularfluid.Someofthecumulusoophoruscells

rearrangethemselvestoformthecoronaradiatasurroundingthezonapellucida.

2.DifferencesbetweenmeiosisIandmeiosisII

MeiosisI MeiosisII

Thisbringsaboutreductionofthe46

homologousduplicatedchromosomesto

23duplicatedchromosomes.

Thisbringsaboutdivisionofthe23

duplicatedchromosomestoform23single

chromosomes.



3.Stagesoffertilization

Fertilizationisacomplexsequenceofcoordinatedmoleculareventsthatbegins

withcontactbetweenaspermandanoocyteandendswiththeinterminglingof

maternalandpaternalchromosomesatmetaphaseofthefirstmeioticdivisionof

thezygote,aunicellularembryo.Fertilizationisthefirsteventthattakesplace

duringthe1stweekofdevelopment.Thefertilizationprocesstakesapproximately

24hours.Thereare6majoreventsthattakeplaceduringfertilization,they

include;

 Passageofspermthroughthecoronaradiata:thecellmembrane(the

glycoproteinandcellularplasmaprotein)ofthespermisremovedleaving

onlytheacrosometopassthrough.Thedispersalofthefollicularcellsof

thecoronaradiatasurroundingtheoocyteandzonapellucidaisasaresult

oftheactionoftheenzymeproducedbytheacrosome.Thetailalsoaids

thepenetrationofthecoronaradiata.

 Thepenetrationofthezonapellucida:theacrosomebindswiththezona

pellucida.Thezonapellucidahasreceptorsonitssurface.Theacrosome

bindswiththesereceptorsandreleasesacrosinwhichenablesthesperm

topassthroughthezonapellucida.Ontheplasmamembraneofthe

AtprophaseI,synapsisoccurleadingto

crossingoverwhichleadstochiasma

formation.

AtprophaseII,synapsisdoesnotoccur,

thereforethereisnocrossingovernor

chiasmaformation.

AtanaphaseI,centromeredoesnotsplit. AtanaphaseII,centromeresplits.

AttelophaseI,twogametocytesare

formed.

AttelophaseII,fourgametesareformed.



oocytes,therearegranulescalledcorticalgranules.Oncethespermenters

thezonapellucida,thepermeabilitychangesandthecorticalgranules

sendasignaltothezonapellucidatoblockandinactivatethebindingsite.

 Fusionofplasmamembraneofspermandoocyte:thenucleusandtailof

thespermenterintothecytoplasmoftheoocyteleavingbehindthe

plasmamembraneofthesperm(theneckregion).Thecellmembraneof

theoocyteandspermfuseandbreakdownattheareaoffusion.

 Completionofthesecondmeioticdivisionofoocyteandformationof

femalepronucleus:oncethespermentersthecytoplasmoftheoocyte,the

secondmeioticdivisioniscompleted.Amatureoocyteandasecondpolar

bodyisformed.Thenucleusofthematureoocytebecomesthefemale

pronucleus.

 Formationofthemalepronucleus:thenucleusofthespermenlargesto

formthemalepronucleuswhilethetaildegenerates.

 Formationofzygote:themaleandfemalepronucleifloattowardseach

otherandfusetogethertoformastructurecalledootidwhichgiveriseto

thezygote.

4.Differencesbetweenmonozygoticanddizygotictwins.

Monozygotictwins Dizygotictwins

Onespermfuseswithanoocyteto

formazygotewhichdividesintotwo

zygotes.

Twospermsfertilizetwodifferent

oocyteswhichformtwodifferent

zygote.

Thetwinsaregeneticallyidentical. Theyaregeneticallyunidentical.

Twinsareofthesamegender. Twinsmayormaynotbeofthesame

gender.

Theysharethesamechorionicsac, Thechorionicsac,amnioticsac,



amnioticsacandplacentabutthe

umbilicalcordsareseparate.

placentaandumbilicalcordsare

separate.


