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ASSIGNMENT

FACTORSFACILITATINGTHEMOVEMENTOFSPERM INTHEFEMALEREPRODUCTIVE

TRACT

Sperm transportwithinthefemalereproductivetractisacooperativeeffortbetween

thefunctionalpropertiesofthesperm andseminalfluidontheonehandandcyclic

adaptationsofthefemalereproductivetractthatfacilitatethetransportofsperm

towardtheovulatedegg.Muchofthestoryofsperm transportinthefemale

reproductivesystem involvesthepenetrationbythesperm ofvariousbarriersalong

theirwaytowardtheegg.

Duringcoitusinthehuman,semenisdepositedintheuppervaginaclosetothe

cervix.Thenormalenvironmentofthevaginaisinhospitabletothesurvivalofsperm,

principallybecauseofitslowpH(<5.0).ThelowpHofthevaginaisaprotective

mechanism forthewomanagainstmanysexuallytransmittedpathogens,becauseno

tissuebarrierexistsbetweenthevagina(outside)andtheperitonealcavity(inside).The

acidicpHofthevaginaisbacteriocidalandisthereflectionofanunusualfunctional

adaptationofthevaginalepithelium.Aloneamongthestratifiedsquamousepitheliain

thebody,thecellsofthevaginalliningcontainlargeamountsofglycogen.Anaerobic

lactobacilliwithinthevaginabreakdowntheglycogenfrom shedvaginalepithelialcells,

withtheproductionoflacticacidasabyproduct.Thelacticacidisresponsibleforthe

loweredvaginalpH.

Directmeasurementshaveshownthatwithin8 secondsfrom theintroductionof

sementhepHoftheuppervaginaisraisedfrom 4.3to7.2,creatinganenvironment

favorableforsperm motility.Anotherrapideventisthecoagulationofhumansemen

throughtheactionsofsemogelinbyaminuteaftercoitus.Thecoagulativefunctionis

incompletelyunderstood,butitmayplayaroleinkeepingsperm nearthecervicalos.

Thirtyto60 minutesafteritcoagulates,prostate-specificantigen(PSA),aproteolytic

enzyme,degradesthecoagulatedsemen.Withinthesemenandalteredvaginalfluids,

thesperm havebeguntoswim actively.Acriticalelementinsperm motilityisthe

availabilityoffructose,anutrientprovidedbytheseminalvesicles,withinthesemen.



Becauseoftheirpaucityofcytoplasm,spermatozoarequireanexternalenergysource.

Unusuallyformostcells,spermatozoahaveaspecificrequirementforfructoserather

thanglucose,themorecommonlyutilizedcarbohydrateenergysource.

Thenextbarrierfacingsperm isthecervix.Thecervicalentrance(os)isnotonly

verysmall,butitisblockedbycervicalmucus.Duringmosttimesinthemenstrualcycle,

cervicalmucusishighlysticky(Gmucus)andrepresentsanalmostimpenetrable

barriertosperm penetration.Aroundthetimeofovulation,however,theestrogenic

environmentofthefemalereproductivesystem bringsaboutachangeincervical

mucus,renderingitmorewateryandmoreamenabletopenetrationbysperm (Emucus).

Considerableuncertaintysurroundsthequestionofpassageofsperm throughthe

cervix.

Theswimmingspeedofhumansperm influidisapproximately5 mm/min,soin

theory,sperm couldswim throughthecervicalcanalinamatterofminutesorhours.In

reality,somesperm havebeenfoundintheupperreachesoftheuterinetubeswithin

minutesofcoitus.Thesepioneersarelikelytohavebeensweptupthefemale

reproductivetractduringmuscularcontractionsoccurringatthetimeoforshortlyafter

coitus.Researchonrabbitshasindicatedthatmostofthesesperm havebeendamaged

andwouldnotbeabletofertilizeanegg.Thefunctionalstatusofearly-arrivinghuman

sperm isnotknown.Ontheotherendofthespectrum,viablesperm havebeentaken

from thecervixaslongas5daysaftercoitus.Betweenthesetwoextremes,overthe

courseofhoursorevendays,mostofthespermatozoamaketheirwaythroughthe

cervicalmucusandupthecervicalcanalandintotheuterus,whereevenlessisknown

aboutthecourseofsperm transportinthehuman.Whetherornotsperm arestoredin

thecervixisstillnotentirelycertain.Sperm transportintoandthroughtheuterusis

assumedtobeassistedbycontractionsofitsthicksmoothmusclewalls.Theremayor

maynotbesubtleinfluencesthatfavorthetransportofsperm towardtheopeningof

theuterinetubethatcontainstheovulatedegg.

Ofthehugenumbersofsperm thatenterthefemalereproductivetract,almostallfail

toreachtheuterinetubes.Theunsuccessfulsperm areremovedbytheinfiltrationof

whitebloodcellsintothecavitiesofthevagina,cervix,anduterus.Thesecells,along

withcertainimmunoglobulins,inactivateanddegradeforeigninvaders,inthiscase,the

excesssperm.Fortunately,theuterinetubesarenotsubjecttothissortofcellular

infiltration.

Theopeningsoftheuterinetubesintotheuterus(uterotubaljunction)represent

anotherbarriertosperm transport.Withtwouterinetubesandusuallyonlyoneovulated

egg,anyspermatozoonthatenterstheemptyuterinetubeisautomaticallydoomedto



reproductivefailure.Roughly10,000orfewersperm cellsofthemillionsintheejaculate

enterthecorrecttube.Thesesperm cellscollectinthelowerpartoftheuterinetube

andattachtotheepithelium ofthetubeforabout24 hours.

Twocriticaleventsoccurduringthisperiodofattachment.Thefirstiscalled

capacitation,areactionnecessaryforaspermatozoontobeabletofertilizeanegg.The

firstphaseofthecapacitationreactionistheremovalofcholesterolfrom thesurfaceof

thesperm.Cholesterolwasintroducedontothesperm headtopreventpremature

capacitation.Thenextphaseofcapacitationistheremovalofmanyofthe

glycoproteinsthatweredepositedonthesperm headwithintheepididymis.Aftertheir

removal,thespermatozoonisnowcapableoffertilizinganegg.Itislikelythatcovering

thesperm cellswithglycoproteinsandthencholesterolisdonetopreventthesperm

from prematurelyattemptingtofertilizeothersomaticcellsthattheyencounterontheir

waytomeetingtheegg.Capacitationremovesthemolecularshield.

Asecondphenomenonoccurringwhilethesperm areattachedtothedistaltubal

liningishyperactivationofthesperm.Hyperactivationismanifestbytheincreasedvigor

intheirswimmingmovementsandallowsthesperm tobreakfreefrom theirbinding

withthetubalepithelialcells.Hyperactivatedsperm aremoreefficientinmakingtheir

wayuptheuterinetubeandpenetratingthecoveringsoftheegg.

Oncecapacitatedsperm breakawayfrom thetubalepithelium,theymaketheirwayup

theuterinetubethroughacombinationoftheirownswimmingmovements,peristaltic

contractionsofthesmoothmusculatureofthetubalwallandthemovementoftubal

fluidsdirectedbyciliaryactivity.Intheupperthirdoftheuterinetube,afewhundred

sperm approachtheovulatedegg.Onlyoneofthem outofthemillionsthatleftthemale

reproductivetractwillattainisultimategoaloffertilizingthategg.


