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1.

Ovulationreferstothereleaseofaneggduringmenstruationinfemales.

Partoftheovarycalledtheovarianfollicledischargesanegg.Theeggisalsoknownasan

ovum,oocyte,orfemalegamete.Itisonlyreleasedonreachingmaturity.

Afterrelease,theeggtravelsdownthefallopiantube,whereitmaybemetbyaspermand
becomefertilized.

Ovulationandhormonalreleaseduringthemenstrualcyclearecontrolledbyapartof

thebraincalledthehypothalamus.Itsendssignalsinstructingtheanteriorlobeand

pituitaryglandtosecreteluteinizinghormone(LH)andfollicle-stimulatinghormone

(FSH).

Itisusefultoknowwhenovulationislikelytooccur,asawomanismostfertileduring

thistime,andmorelikelytoconceive.

Phases

Ovulationisthereleaseofanegg,orovum,whichmaythenbefertilizedbyaspermcellor

dissolvedduringmenstruation.

Theovulationprocessisdefinedbyaperiodofelevatedhormonesduringthemenstrualcycle.

Itcanbedividedinto3phases:

.Theperovulatoryorfollicularphase:Alayerofcellsaroundtheovumbeginstomucify,or

becomemorelikemucus,andexpand.Theuterusliningbeginstothicken.

.Theovulatoryphase:Enzymesaresecretedandformahole,orstigma.Theovumandits

networkofcellsusethestigmatomoveintothefallopiantube.Thisistheperiodoffertility

andusuallylastsfrom24to48hours.

.Thepostovulatoryorlutealphase:LHissecreted.Afertilizedeggwillbeimplantedinto
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thewomb,whileanunfertilizedeggslowlystopsproducinghormonesanddissolveswithin

24hours.

Theliningoftheuterusalsobeginstobreakdownandpreparestoexitthebodyduring

menstruation,ormenses.

Whendoesitoccur?

Awoman’smenseslastsonaveragebetween28and32days.

Thebeginningofeachcycleisconsideredtobethefirstdayofthemenses.Releaseof

theegggenerallyoccurs12to16daysbeforethenextperiodisdue.

Mostwomenbegintomenstruatebetweentheagesof10to15years.Atthesametime,they

begintoovulateandbecomeabletoconceive.Thisisatimereferredtoasthemenarche.

Ovulationtypicallystopsaftermenopause,betweentheagesofaround50to51yearson

average,butitstilloccursinthetimeleadinguptomenopause.Thisisreferredtoasperi-

menopause
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2.

.InmeiosisI,homologouschromosomesseparate,whileinmeiosisII,sisterchromatids
separate.

.MeiosisIIproduces4haploiddaughtercells,whereasMeiosisIproduces2diploiddaughter
cells.

.Geneticrecombination(crossingover)onlyoccursinmeiosisI

Explanation:

Meiosisisawaysexcells(gametes)divide.Sincesexcellsdeterminethegeneticcodeof

offspring,meiosisattemptstocreateuniquecombinationsofchromosomesingametes.

MeiosisIisthefirststageofthiscelldivision,wherepairsofchromosomesaresplitup.

Wecanseehowtheprocessoccursinthefollowingdiagram:

Lookingatthediagram,youmightnoticetherearealotofdifferencesbetweenmeiosisI

andmeiosisII,including:

In meiosisI,homologouschromosomesseparate,whilein meiosisII,sister

chromatidsseparate.MeiosisIIproduces4haploiddaughtercells,whereas

meiosisIproduces2diploiddaughtercells.Geneticrecombination(crossingover)

onlyoccursinmeiosisI.

Ifyoudidn'tunderstandanyofthosedifferenceordidn'tnoticethem,it'sokay,because

I'mgoingtoexplainitbelowindetail:

DiploidCellshavetwosetsofchromosomes,whileHaploidCellshaveonlyonesetof

chromosomes.Here'showthechromatidsandchromosomessplitinmeiosis,intermsof

n.

Thecellhas2pairsofchromosomesafterDNAreplication,and1pairofchromatidsis

distributedtoeachcellduringmeiosisI.InmeiosisIIthedaughtercellsnow have1

chromatideach.
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InmeiosisII,thereare4daughtercellsproduced,whereasinmeiosisI,thereare2daughter
cellsproduced.
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However,noticeintheaboveimagethechromosomesineachdaughtercell.FormeiosisII,

thedaughtercellshaveonlyonesetofchromosomes.

However,thecellsinmeiosisIhavetwosetsofchromosomes.ThefirststageofmeiosisII

splitsthepairofhomologouschromosomesapart,sothat2pairsofchromosomesareleft,

whilethesecondstagesplitseachpairofsisterchromatidstohavehalfthenumberof

chromosomesanormalcellwouldhave,andisthereforehaploid.

Also,geneticrecombinationonlyoccursinmeiosisI.Geneticrecombinationoccurswhentwo

chromosomesexchangecertainsectionsoftheirDNAtoproducegeneticallyuniquegenetic

combinations.

However,sincethegenecombinationsproducedinmeiosisIarealreadygeneticallyunique,

thechromosomesinmeiosisIIdonotundergogeneticrecombinationasecondtime.

Thereareotherdifferences,likedifferencesintheequatorialplaneandconvergent

arms,butthesethreearethemostimportantones.
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3.

Fertilization

Duringeachnormalmenstrualcycle,oneegg(ovum)isusuallyreleasedfromoneofthe

ovaries,about14daysafterthelastmenstrualperiod.Releaseoftheeggiscalledovulation.

Theeggissweptintothefunnel-shapedendofoneofthefallopiantubes.

Atovulation,themucusinthecervixbecomesmorefluidandmoreelastic,allowingspermto

entertheuterusrapidly.Within5minutes,spermmaymovefromthevagina,throughthe

cervixintotheuterus,andtothefunnel

-shapedendofafallopiantube—theusualsiteoffertilization.Thecellsliningthefallopian

tubefacilitatefertilization.

Iffertilizationdoesnotoccur,theeggmovesdownthefallopiantubetotheuterus,whereit

degenerates,andpassesthroughtheuteruswiththenextmenstrualperiod.

Ifaspermpenetratestheegg,fertilizationresults.Tinyhairlikecilialiningthefallopian

tubepropelthefertilizedegg(zygote)throughthetubetowardtheuterus.Thecellsofthe

zygotedividerepeatedlyasthezygotemovesdownthefallopiantubetotheuterus.The

zygoteenterstheuterusin3to5days.

Intheuterus,thecellscontinuetodivide,becomingahollowballofcellscalleda

blastocyst.Theblastocystimplantsinthewalloftheuterusabout6daysafter

fertilization.

Ifmorethanoneeggisreleasedandfertilized,thepregnancyinvolvesmorethanonefetus,

usuallytwo(twins).Becausethegeneticmaterialineacheggandineachspermisslightly

different,eachfertilizedeggisdifferent.Theresultingtwinsarethusfraternaltwins.

Identicaltwinsresultwhenonefertilizedeggseparatesintotwoembryosafterithas

beguntodivide.Becauseoneeggwasfertilizedbyonesperm,thegeneticmaterialinthe

twoembryosisthesame.

FromEggtoEmbryo

Onceamonth,aneggisreleasedfromanovaryintoafallopiantube.Aftersexual

intercourse,spermmovefromthevaginathroughthecervixanduterustothefallopian

tubes,whereonespermfertilizestheegg.Thefertilizedegg(zygote)dividesrepeatedly

asitmovesdownthefallopiantubetotheuterus.First,thezygotebecomesasolidballof

cells.Thenitbecomesahollowballofcellscalledablastocyst.

Insidetheuterus,theblastocystimplantsinthewalloftheuterus,whereitdevelopsinto

anembryoattachedtoaplacentaandsurroundedbyfluid-filledmembranes.

FromEggtoEmbryo

.DevelopmentoftheBlastocyst

About6daysafterfertilization,theblastocystattachestotheliningoftheuterus,usually

nearthetop.Thisprocess,calledimplantation,iscompletedbyday9or10.

Thewalloftheblastocystisonecellthickexceptinonearea,whereitisthreetofourcells
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thick.Theinnercellsinthethickenedareadevelopintotheembryo,andtheoutercells

burrowintothewalloftheuterusanddevelopintotheplacenta.Theplacentaproduces

severalhormonesthathelpmaintainthepregnancy.Forexample,theplacentaproduces

humanchorionicgonadotropin,whichpreventstheovariesfromreleasingeggsand
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stimulatestheovariestoproduceestrogenandprogesteronecontinuously.Theplacenta

alsocarriesoxygenandnutrientsfrommothertofetusandwastematerialsfromfetusto

mother.

Someofthecellsfrom theplacentadevelopintoanouterlayerofmembranes(chorion)

aroundthedevelopingblastocyst.Othercellsdevelopintoaninnerlayerofmembranes

(amnion),whichformtheamnioticsac.Whenthesacisformed(byaboutday10to12),the

blastocystisconsideredanembryo.Theamnioticsacfillswithaclearliquid(amnioticfluid)

andexpandstoenvelopthedevelopingembryo,whichfloatswithinit.

.DevelopmentoftheEmbryo

Thenextstageindevelopmentistheembryo,whichdevelopswithintheamnioticsac,under

theliningoftheuterusononeside.Thisstageischaracterizedbytheformationofmost

internalorgansandexternalbodystructures.Mostorgansbegintoformabout3weeks

afterfertilization,whichequals5weeksofpregnancy(becausedoctorsdatepregnancy

fromthefirstdayofthewoman'slastmenstrualperiod,whichistypically2weeksbefore

fertilization).Atthistime,theembryoelongates,firstsuggestingahumanshape.Shortly

thereafter,theareathatwillbecomethebrainandspinalcord(neuraltube)beginsto

develop.Theheartandmajorbloodvesselsbegintodevelopearlier—byaboutday16.The

heartbeginstopumpfluidthroughbloodvesselsbyday20,andthefirstredbloodcells

appearthenextday.Bloodvesselscontinuetodevelopintheembryoandplacenta.

Almostallorgansarecompletelyformedbyabout10weeksafterfertilization(which

equals12weeksofpregnancy).Theexceptionsarethebrainandspinalcord,which

continuetoformanddevelopthroughoutpregnancy.Mostmalformations(birthdefects)

occurduringtheperiodwhenorgansareforming.Duringthisperiod,theembryoismost

vulnerabletotheeffectsofdrugs,radiation,andviruses.Therefore,apregnantwoman

shouldnotbegivenanylive-virusvaccinationsortakeanydrugsduringthisperiod

unlesstheyareconsideredessentialtoprotectherhealth(seeDrugUseDuring

Pregnancy).

PlacentaandEmbryoatAbout8Weeks

At8weeksofpregnancy,theplacentaandfetushavebeendevelopingfor6weeks.

Theplacentaformstinyhairlikeprojections(villi)thatextendintothewallofthe

uterus.Bloodvesselsfromtheembryo,whichpassthroughtheumbilicalcordtothe

placenta,developinthevilli.

Athinmembraneseparatestheembryo'sbloodinthevillifromthemother'sbloodthatflows

throughthespacesurroundingthevilli(intervillousspace).Thisarrangementdoesthe

following:

Allowsmaterialstobeexchangedbetweenthebloodofthemotherandthatoftheembryo

Preventsthemother'simmunesystemfromattackingtheembryobecausethemother's

antibodiesaretoolargetopassthroughthemembrane(antibodiesareproteinsproduced

bytheimmunesystemtohelpdefendthebodyagainstforeignsubstances)

Theembryofloatsinfluid(amnioticfluid),whichiscontainedinasac

(amnioticsac).Theamnioticfluiddoesthefollowing:

Providesaspaceinwhichtheembryocan

growfreelyHelpsprotecttheembryofrom

injury

Theamnioticsacisstrongand

resilient.PlacentaandEmbryo

atAbout8Weeks
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.DevelopmentoftheFetusandPlacenta

Attheendofthe8thweekafterfertilization(10weeksofpregnancy),theembryois

consideredafetus.Duringthisstage,thestructuresthathavealreadyformedgrowand

develop.Thefollowingaremarkersduringpregnancy:

By12weeksofpregnancy:Thefetusfillsthe

entireuterus.Byabout14weeks:Thesexcanbe

identified.

Byabout16to20weeks:Typically,thepregnantwomancanfeelthefetusmoving.Women

whohavebeenpregnantbeforetypicallyfeelmovementsabout2weeksearlierthan

womenwhoarepregnantforthefirsttime.Byabout24weeks:Thefetushasachanceof

survivaloutsidetheuterus.

Thelungscontinuetomatureuntilnearthetimeofdelivery.Thebrainaccumulatesnew

cellsthroughoutpregnancyandthefirstyearoflifeafterbirth.

Astheplacentadevelops,itextendstinyhairlikeprojections(villi)intothewallofthe

uterus.Theprojectionsbranchandrebranchinacomplicatedtreelikearrangement.This

arrangementgreatlyincreasestheareaofcontactbetweenthewalloftheuterusandthe

placenta,sothatmorenutrientsandwastematerialscanbeexchanged.Theplacentais

fullyformedby18to20weeksbutcontinuestogrowthroughoutpregnancy.Atdelivery,it

weighsabout1pound.

4.

Twinsaretwooffspringproducedbythesamepregnancy.Twinscanbeeithermonozygotic("identical"),meaning
thattheydevelopfromonezygote,whichsplitsandformstwoembryos,ordizygotic("fraternal"),meaningthateach
twindevelopsfromaseparateeggandeacheggisfertilizedbyitsownspermcell.Thisisbecausefraternal,or
dizygotic,twinsare2separatefertilizedeggs,theyusuallydevelop2separateamnioticsacs,placentas,and
supportingstructures.Identical,ormonozygotic,twinsmayormaynotsharethesameamnioticsac,dependingon
howearlythesinglefertilizedeggdividesinto2.MonozygotictwinshaveexactlyidenticalDNAwhiledizygotictwins
donothaveidenticalDNA.


