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Question

Discussthefactorsfacilitatingthemovementofsperm inthefemale

reproductivetract

Sperm transportwithinthefemalereproductivetractisacooperativeeffortbetweenthe

functionalpropertiesofthesperm andseminalfluidontheonehandandcyclicadaptationsof

thefemalereproductivetractthatfacilitatethetransportofsperm towardtheovulatedegg.

Duringcoitusinthehuman,semenisdepositedintheuppervaginaclosetothecervix.The

normalenvironmentofthevaginaisinhospitabletothesurvivalofsperm,principallybecauseof

itslowpH(<5.0).ThelowpHofthevaginaisaprotectivemechanism forthewomanagainst

manysexuallytransmittedpathogens,becausenotissuebarrierexistsbetweenthevagina

(outside)andtheperitonealcavity(inside).TheacidicpHofthevaginaisbacteriocidalandis

thereflectionofanunusualfunctionaladaptationofthevaginalepithelium.Aloneamongthe

stratifiedsquamousepitheliainthebody,thecellsofthevaginalliningcontainlargeamountsof

glycogen.Anaerobiclactobacillliwithinthevaginabreakdowntheglycogenfrom shedvaginal

epithelialcells,withtheproductionoflacticacidasabyproduct.Thelacticacidisresponsible

fortheloweredvaginaPH



Anotherrapideventisthecoagulationofhumansementhroughtheactionsofsemogelin

byaminuteaftercoitus.Thecoagulativefunctionisincompletelyunderstood,butitmayplaya

roleinkeepingsperm nearthecervicalos.Thirtyto60minutesafteritcoagulates,prostrate

specificantigen(PSA),aproteolyticenzyme,degradesthecoagulatedsemen.Withinthesemen

andalteredvaginalfluids,thesperm havebeguntoswim actively.Acriticalelementinsperm

motilityistheavailabilityoffructose,anutrientprovidedbytheseminalvesicles,withinthe

semen.Becauseoftheirpaucityofcytoplasm,spermatozoarequireanexternalenergysource.

Unusuallyformostcells,spermatozoahaveaspecificrequirementforfructoseratherthan

glucose,themorecommonlyutilizedcarbohydrateenergysource.Thenextbarrierfacingsperm

isthecervix.Thecervicalentrance(os)isnotonlyverysmall,butitisblockedbycervicalmucus.

Duringmosttimesinthemenstraulcycle,cervicalmucusishighlysticky(Gmucus)and

representsanalmostimpenetrablebarriertosperm .Aroundthetimeofovulation,however,the

estrogenicenvironmentofthefemalereproductivesystem bringsaboutachangeincervical

mucus,renderingitmorewateryandmoreamenabletopenetrationbysperm (Emucus).

Theopeningsoftheuterinetubesintotheuterus(uterotubaljunction)representanother

barriertosperm transport.Withtwouterinetubesandusuallyonlyoneovulatedegg,any

spermatozoonthatenterstheemptyuterinetubeisautomaticallydoomedtoreproductive

failure.Roughly10,000orfewersperm cellsofthemillionsintheejaculateenterthecorrect

tube.Thesesperm cellscollectinthelowerpartoftheuterinetubeandattachtotheepithelium

ofthetubeforabout24hours.Considerableuncertaintysurroundsthequestionofpassageof

sperm throughthecervix.Theswimmingspeedofhumansperm influidisapproximately5

mm/min,sointheory,sperm couldswim throughthecervicalcanalinamatterofminutesor

hours.Inreality,somesperm havebeenfoundintheupperreachesoftheuterinetubeswithin

minutesofcoitus.Thesepioneersarelikelytohavebeensweptupthefemalereproductivetract

duringmuscularcontractionsoccurringatthetimeoforshortlyaftercoitus.Thefunctional

statusofearly-arrivinghumansperm isnotknown.Ontheotherendofthespectrum,viable

sperm havebeentakenfrom thecervixaslongas5daysaftercoitus.Betweenthesetwo

extremes,overthecourseofhoursorevendays,mostofthespermatozoamaketheirway

throughthecervicalmucusandupthecervicalcanalandintotheuterus,whereevenlessis

knownaboutthecourseofsperm transportinthehuman.Whetherornotsperm arestoredin

thecervixisstillnotentirelycertain.Sperm transportintoandthroughtheuterusisassumedto

beassistedbycontractionsofitsthicksmoothmusclewalls.Theremayormaynotbesubtle

influencesthatfavorthetransportofsperm towardtheopeningoftheuterinetubethat

containstheovulatedegg.Ofthehugenumbersofsperm thatenterthefemalereproductive

tract,almostallfailtoreachtheuterinetubes.Theunsuccessfulsperm areremovedbythe

infiltrationofwhitebloodcellsintothecavitiesofthevagina,cervix,anduterus.Thesecells,

alongwithcertainimmunoglobulins,inactivateanddegradeforeigninvaders,inthiscase,the

excesssperm.Fortunately,theuterinetubesarenotsubjecttothissortofcellularinfiltration.



Theopeningsoftheuterinetubesintotheuterus(uterotubaljunction)representanother

barriertosperm transport.Withtwouterinetubesandusuallyonlyoneovulatedegg,any

spermatozoonthatenterstheemptyuterinetubeisautomaticallydoomedtoreproductive

failure.Roughly10,000orfewersperm cellsofthemillionsintheejaculateenterthecorrect

tube.Thesesperm cellscollectinthelowerpartoftheuterinetubeandattachtotheepithelium

ofthetubeforabout24hours.

Twocriticaleventsoccurduringthisperiodofattachment.Thefirstiscalledcapacitation,a

reactionnecessaryforaspermatozoontobeabletofertilizeanegg.Thefirstphaseofthe

capacitationreactionistheremovalofcholesterolfrom thesurfaceofthesperm.Cholesterol

wasintroducedontothesperm headtopreventprematurecapacitation.Thenextphaseof

capacitationistheremovalofmanyoftheglycoproteinthatweredepositedonthesperm head

withintheepididymis.Aftertheirremoval,thespermatozoonisnowcapableoffertilizinganegg.

Itislikelythatcoveringthesperm cellswithglycoproteinsandthencholesterolisdoneto

preventthesperm from prematurelyattemptingtofertilizeothersomaticthattheyencounter

ontheirwaytomeetingtheegg.Capacitationremovesthemolecularshield.

Asecondphenomenonoccurringwhilethesperm areattachedtothedistaltuballiningis

hyperactivationofthesperm.Hyperactivationismanifestbytheincreasedvigorintheir

swimmingmovementsandallowsthesperm tobreakfreefrom theirbindingwiththetubal

epithelialcells.Hyperactivatedsperm aremoreefficientinmakingtheirwayuptheuterinetube

andpenetratingthecoveringsoftheegg.

Oncecapacitatedsperm breakawayfrom thetubalepithelium,theymaketheirwayupthe

uterinetubethroughacombinationoftheirownswimmingmovements,peristaticcontraction

ofthesmoothmusculatureofthetubalwallandthemovementoftubalfluidsdirectedbyciliary

activity.Intheupperthirdoftheuterinetube,afewhundredsperm approachtheovulatedegg.

Onlyoneofthem outofthemillionsthatleftthemalereproductivetractwillattainisultimate

goaloffertilizingthategg.




