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1.

Ovulationreferstothereleaseofaneggduringmenstruationinfemales.

Partoftheovarycalledtheovarianfollicledischargesanegg.Theeggisalsoknownasanovum,oocyte,or

femalegamete.Itisonlyreleasedonreachingmaturity.

Afterrelease,theeggtravelsdownthefallopiantube,whereitmaybemetbyasperm andbecomefertilized.

Ovulationandhormonalreleaseduringthemenstrualcyclearecontrolledbyapartofthebraincalledthe

hypothalamus.Itsendssignalsinstructingtheanteriorlobeandpituitaryglandtosecreteluteinizinghormone

(LH)andfollicle-stimulatinghormone(FSH).

Itisusefultoknowwhenovulationislikelytooccur,asawomanismostfertileduringthistime,andmorelikely

toconceive.

Phases

Ovulationisthereleaseofanegg,orovum,whichmaythenbefertilizedbyasperm cellordissolvedduring

menstruation.

Theovulationprocessisdefinedbyaperiodofelevatedhormonesduringthemenstrualcycle.Itcanbedivided

into3phases:

.Theperiovulatoryorfollicularphase:Alayerofcellsaroundtheovum beginstomucify,orbecomemorelike

mucus,andexpand.Theuterusliningbeginstothicken.

.Theovulatoryphase:Enzymesaresecretedandform ahole,orstigma.Theovum anditsnetworkofcellsuse

thestigmatomoveintothefallopiantube.Thisistheperiodoffertilityandusuallylastsfrom 24to48hours.

.Thepostovulatoryorlutealphase:LHissecreted.Afertilizedeggwillbeimplantedintothewomb,whilean

unfertilizedeggslowlystopsproducinghormonesanddissolveswithin24hours.

Theliningoftheuterusalsobeginstobreakdownandpreparestoexitthebodyduringmenstruation,or

menses.

Whendoesitoccur?

Awoman’smenseslastsonaveragebetween28and32days.

Thebeginningofeachcycleisconsideredtobethefirstdayofthemenses.Releaseoftheegggenerally

occurs12to16daysbeforethenextperiodisdue.

Mostwomenbegintomenstruatebetweentheagesof10to15years.Atthesametime,theybegintoovulate

andbecomeabletoconceive.Thisisatimereferredtoasthemenarche.

Ovulationtypicallystopsaftermenopause,betweentheagesofaround50to51yearsonaverage,butitstill

occursinthetimeleadinguptomenopause.Thisisreferredtoasperi-menopause.
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2.

.InmeiosisI,homologouschromosomesseparate,whileinmeiosisII,sisterchromatidsseparate.

.MeiosisIIproduces4haploiddaughtercells,whereasMeiosisIproduces2diploiddaughtercells.

.Geneticrecombination(crossingover)onlyoccursinmeiosisI

Explanation:

Meiosisisawaysexcells(gametes)divide.Sincesexcellsdeterminethegeneticcodeofoffspring,meiosis

attemptstocreateuniquecombinationsofchromosomesingametes.

MeiosisIisthefirststageofthiscelldivision,wherepairsofchromosomesaresplitup.Wecanseehowthe

processoccursinthefollowingdiagram:

Lookingatthediagram,youmightnoticetherearealotofdifferencesbetweenmeiosisIandmeiosisII,

including:

InmeiosisI,homologouschromosomesseparate,whileinmeiosisII,sisterchromatidsseparate.

MeiosisIIproduces4haploiddaughtercells,whereasmeiosisIproduces2diploiddaughtercells.

Geneticrecombination(crossingover)onlyoccursinmeiosisI.

Ifyoudidn'tunderstandanyofthosedifferenceordidn'tnoticethem,it'sokay,becauseI'm goingtoexplainit

belowindetail:

DiploidCellshavetwosetsofchromosomes,whileHaploidCellshaveonlyonesetofchromosomes.Here's

howthechromatidsandchromosomessplitinmeiosis,intermsofn.

Thecellhas2pairsofchromosomesafterDNAreplication,and1pairofchromatidsisdistributedtoeachcell

duringmeiosisI.InmeiosisIIthedaughtercellsnowhave1chromatideach.

InmeiosisII,thereare4daughtercellsproduced,whereasinmeiosisI,thereare2daughtercellsproduced.
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However,noticeintheaboveimagethechromosomesineachdaughtercell.FormeiosisII,thedaughtercells

haveonlyonesetofchromosomes.

However,thecellsinmeiosisIhavetwosetsofchromosomes.ThefirststageofmeiosisIIsplitsthepairof

homologouschromosomesapart,sothat2pairsofchromosomesareleft,whilethesecondstagesplitseach

pairofsisterchromatidstohavehalfthenumberofchromosomesanormalcellwouldhave,andistherefore

haploid.

Also,geneticrecombinationonlyoccursinmeiosisI.Geneticrecombinationoccurswhentwochromosomes

exchangecertainsectionsoftheirDNAtoproducegeneticallyuniquegeneticcombinations.

However,sincethegenecombinationsproducedinmeiosisIarealreadygeneticallyunique,thechromosomes

inmeiosisIIdonotundergogeneticrecombinationasecondtime.

Thereareotherdifferences,likedifferencesintheequatorialplaneandconvergentarms,butthesethreeare

themostimportantones.
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3.

Fertilization

Duringeachnormalmenstrualcycle,oneegg(ovum)isusuallyreleasedfrom oneoftheovaries,about14days

afterthelastmenstrualperiod.Releaseoftheeggiscalledovulation.Theeggissweptintothefunnel-shaped

endofoneofthefallopiantubes.

Atovulation,themucusinthecervixbecomesmorefluidandmoreelastic,allowingsperm toentertheuterus

rapidly.Within5minutes,sperm maymovefrom thevagina,throughthecervixintotheuterus,andtothefunnel

-shapedendofafallopiantube—theusualsiteoffertilization.Thecellsliningthefallopiantubefacilitate

fertilization.

Iffertilizationdoesnotoccur,theeggmovesdownthefallopiantubetotheuterus,whereitdegenerates,and

passesthroughtheuteruswiththenextmenstrualperiod.

Ifasperm penetratestheegg,fertilizationresults.Tinyhairlikecilialiningthefallopiantubepropelthefertilized

egg(zygote)throughthetubetowardtheuterus.Thecellsofthezygotedividerepeatedlyasthezygotemoves

downthefallopiantubetotheuterus.Thezygoteenterstheuterusin3to5days.

Intheuterus,thecellscontinuetodivide,becomingahollowballofcellscalledablastocyst.Theblastocyst

implantsinthewalloftheuterusabout6daysafterfertilization.

Ifmorethanoneeggisreleasedandfertilized,thepregnancyinvolvesmorethanonefetus,usuallytwo(twins).

Becausethegeneticmaterialineacheggandineachsperm isslightlydifferent,eachfertilizedeggisdifferent.

Theresultingtwinsarethusfraternaltwins.Identicaltwinsresultwhenonefertilizedeggseparatesintotwo

embryosafterithasbeguntodivide.Becauseoneeggwasfertilizedbyonesperm,thegeneticmaterialinthe

twoembryosisthesame.

From EggtoEmbryo

Onceamonth,aneggisreleasedfrom anovaryintoafallopiantube.Aftersexualintercourse,sperm move

from thevaginathroughthecervixanduterustothefallopiantubes,whereonesperm fertilizestheegg.The

fertilizedegg(zygote)dividesrepeatedlyasitmovesdownthefallopiantubetotheuterus.First,thezygote

becomesasolidballofcells.Thenitbecomesahollowballofcellscalledablastocyst.

Insidetheuterus,theblastocystimplantsinthewalloftheuterus,whereitdevelopsintoanembryoattachedto

aplacentaandsurroundedbyfluid-filledmembranes.

From EggtoEmbryo

.DevelopmentoftheBlastocyst

About6daysafterfertilization,theblastocystattachestotheliningoftheuterus,usuallynearthetop.This

process,calledimplantation,iscompletedbyday9or10.

Thewalloftheblastocystisonecellthickexceptinonearea,whereitisthreetofourcellsthick.Theinnercells

inthethickenedareadevelopintotheembryo,andtheoutercellsburrowintothewalloftheuterusanddevelop

intotheplacenta.Theplacentaproducesseveralhormonesthathelpmaintainthepregnancy.Forexample,the

placentaproduceshumanchorionicgonadotropin,whichpreventstheovariesfrom releasingeggsand
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stimulatestheovariestoproduceestrogenandprogesteronecontinuously.Theplacentaalsocarriesoxygen

andnutrientsfrom mothertofetusandwastematerialsfrom fetustomother.

Someofthecellsfrom theplacentadevelopintoanouterlayerofmembranes(chorion)aroundthedeveloping

blastocyst.Othercellsdevelopintoaninnerlayerofmembranes(amnion),whichform theamnioticsac.When

thesacisformed(byaboutday10to12),theblastocystisconsideredanembryo.Theamnioticsacfillswitha

clearliquid(amnioticfluid)andexpandstoenvelopthedevelopingembryo,whichfloatswithinit.

.DevelopmentoftheEmbryo

Thenextstageindevelopmentistheembryo,whichdevelopswithintheamnioticsac,undertheliningofthe

uterusononeside.Thisstageischaracterizedbytheformationofmostinternalorgansandexternalbody

structures.Mostorgansbegintoform about3weeksafterfertilization,whichequals5weeksofpregnancy

(becausedoctorsdatepregnancyfrom thefirstdayofthewoman'slastmenstrualperiod,whichistypically2

weeksbeforefertilization).Atthistime,theembryoelongates,firstsuggestingahumanshape.Shortly

thereafter,theareathatwillbecomethebrainandspinalcord(neuraltube)beginstodevelop.Theheartand

majorbloodvesselsbegintodevelopearlier—byaboutday16.Theheartbeginstopumpfluidthroughblood

vesselsbyday20,andthefirstredbloodcellsappearthenextday.Bloodvesselscontinuetodevelopinthe

embryoandplacenta.

Almostallorgansarecompletelyformedbyabout10weeksafterfertilization(whichequals12weeksof

pregnancy).Theexceptionsarethebrainandspinalcord,whichcontinuetoform anddevelopthroughout

pregnancy.Mostmalformations(birthdefects)occurduringtheperiodwhenorgansareforming.Duringthis

period,theembryoismostvulnerabletotheeffectsofdrugs,radiation,andviruses.Therefore,apregnant

womanshouldnotbegivenanylive-virusvaccinationsortakeanydrugsduringthisperiodunlesstheyare

consideredessentialtoprotectherhealth(seeDrugUseDuringPregnancy).

PlacentaandEmbryoatAbout8Weeks

At8weeksofpregnancy,theplacentaandfetushavebeendevelopingfor6weeks.Theplacentaformstiny

hairlikeprojections(villi)thatextendintothewalloftheuterus.Bloodvesselsfrom theembryo,whichpass

throughtheumbilicalcordtotheplacenta,developinthevilli.

Athinmembraneseparatestheembryo'sbloodinthevillifrom themother'sbloodthatflowsthroughthespace

surroundingthevilli(intervillousspace).Thisarrangementdoesthefollowing:

Allowsmaterialstobeexchangedbetweenthebloodofthemotherandthatoftheembryo

Preventsthemother'simmunesystem from attackingtheembryobecausethemother'santibodiesaretoo

largetopassthroughthemembrane(antibodiesareproteinsproducedbytheimmunesystem tohelpdefend

thebodyagainstforeignsubstances)

Theembryofloatsinfluid(amnioticfluid),whichiscontainedinasac(amnioticsac).

Theamnioticfluiddoesthefollowing:

Providesaspaceinwhichtheembryocangrowfreely

Helpsprotecttheembryofrom injury

Theamnioticsacisstrongandresilient.

PlacentaandEmbryoatAbout8Weeks
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.DevelopmentoftheFetusandPlacenta

Attheendofthe8thweekafterfertilization(10weeksofpregnancy),theembryoisconsideredafetus.During

thisstage,thestructuresthathavealreadyformedgrowanddevelop.Thefollowingaremarkersduring

pregnancy:

By12weeksofpregnancy:Thefetusfillstheentireuterus.

Byabout14weeks:Thesexcanbeidentified.

Byabout16to20weeks:Typically,thepregnantwomancanfeelthefetusmoving.Womenwhohavebeen

pregnantbeforetypicallyfeelmovementsabout2weeksearlierthanwomenwhoarepregnantforthefirsttime.

Byabout24weeks:Thefetushasachanceofsurvivaloutsidetheuterus.

Thelungscontinuetomatureuntilnearthetimeofdelivery.Thebrainaccumulatesnewcellsthroughout

pregnancyandthefirstyearoflifeafterbirth.

Astheplacentadevelops,itextendstinyhairlikeprojections(villi)intothewalloftheuterus.Theprojections

branchandrebranchinacomplicatedtreelikearrangement.Thisarrangementgreatlyincreasestheareaof

contactbetweenthewalloftheuterusandtheplacenta,sothatmorenutrientsandwastematerialscanbe

exchanged.Theplacentaisfullyformedby18to20weeksbutcontinuestogrowthroughoutpregnancy.At

delivery,itweighsabout1pound.

4.

Dizygoticaretwinswhichresultfrom thefertilizationof2differenteggswith2differentsperms.Dizygotictwin

pairscanbegirl/girl,boy/boy,orgirls/boy.Otherwordsfordizygotictwinsarealsofraternalornon-identical

twins.Theynormallydon’tlook100%alikeandsometimeshaveappearancessimilartoeachotherinthesame

waynon-twinsiblingshave.

Monozygotictwinsresultfrom thefertilizationofoneeggandonesperm.Thefertilizedembryothensplits

withindaysafterfertilizationresultingintwoindividualswhichusuallysharethesamechromosomes.

Monozygotictwinsarealsoknownasidenticalormaternaltwins.Mostlytheyhaveverysimilarappearances.


