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Passageofsperm throughthefemalereproductivetract

isregu-latedtomaximizethechanceoffertilizationandensure

thatspermwithnormalmorphologyandvigorousmotilitywillbe

theonestosucceed.Oocytesareusuallyfertilizedwithinhoursof

ovulation(Austin,1957;Harper,1994).Ontheotherhand,in

somespecies,spermmaybeinseminateddays(horses,cattle

andpigs)orevenmonths(somebatspecies)beforethearrival

oftheoocyte.Inhumans,thereisevidencethatfertilization

occurswhenintercoursetakesplaceuptofivedaysbefore

ovulation.Becausesperm areterminallydifferentiatedcells,

deprivedofanactivetranscriptionandtranslationapparatus,

theymustsurviveinthefemalewithoutbenefitofreparative

mechanismsavailabletomanyothercells.Sperm aresubjected

tophysicalstressesduringejaculationandcontractionsofthe

femaletract,andtheymaysus-tainoxidativedamage.

Furthermore,becausesperm areallogenictothefemale,they

mayencounterthedefensesofthefemaleimmunesystem

meantforinfectiousorganisms(MengeandEdwards,1993).

Thus,sperm mustsomehowusetheirlimitedresourcesto



maintaintheirfertilityinthefaceofnumerousimped-iments.

Atcoitus,humansperm aredepositedintotheanterior

vagina,where,toavoidvaginalacidandimmuneresponses,they

quicklycontactcervicalmucusandenterthecervix.Cervical

mucusfiltersoutsperm withpoormorphologyandmotilityand

assuchonlyaminorityofejaculatedsperm actuallyenterthe

cervix.Intheuterus,muscularcontractionsmayenhance

passageofsperm throughtheuterinecavity.

Theopeningsoftheuterinetubesintotheuterus

(uterotubaljunction)representanotherbarriertosperm

transport.Withtwouterinetubesandusuallyonlyoneovulated

egg,anyspermatozoonthatenterstheemptyuterinetubeis

automaticallydoomedtoreproductivefailure.Roughly10,000or

fewersperm cellsofthemillionsintheejaculateenterthe

correcttube.

Twocriticaleventsoccurduringthisperiodofattachment.

Thefirstiscalledcapacitation,areactionnecessaryfora

spermatozoontobeabletofertilizeanegg.Thefirstphaseof

thecapacitationreactionistheremovalofcholesterolfrom the

surfaceofthesperm.Cholesterolwasintroducedontothe

sperm headtopreventprematurecapacitation.Thenextphase

ofcapacitationistheremovalofmanyoftheglycoproteinsthat

weredepositedonthesperm headwithintheepididymis.After

theirremoval,thespermatozoonisnowcapableoffertilizingan

egg.Itislikelythatcoveringthesperm cellswithglycoproteins

andthencholesterolisdonetopreventthesperm from

prematurelyattemptingtofertilizeothersomaticcellsthatthey



encounterontheirwaytomeetingtheegg.

Twocriticaleventsoccurduringthisperiodofattachment.

Thefirstiscalledcapacitation,areactionnecessaryfora

spermatozoontobeabletofertilizeanegg.Thefirstphaseof

thecapacitationreactionistheremovalofcholesterolfrom the

surfaceofthesperm.Cholesterolwasintroducedontothe

sperm headtopreventprematurecapacitation.Thenextphase

ofcapacitationistheremovalofmanyoftheglycoproteinsthat

weredepositedonthesperm headwithintheepididymis.After

theirremoval,thespermatozoonisnowcapableoffertilizingan

egg.Itislikelythatcoveringthesperm cellswithglycoproteins

andthencholesterolisdonetopreventthesperm from

prematurelyattemptingtofertilizeothersomaticcellsthatthey

encounterontheirwaytomeetingtheegg.Capacitation

removesthemolecularshield.

Asecondphenomenonoccurringwhilethesperm areattached

tothedistaltuballiningishyperactivationofthesperm.

Hyperactivationismanifestbytheincreasedvigorintheir

swimmingmovementsandallowsthesperm tobreakfreefrom

theirbindingwiththetubalepithelialcells.Hyperactivatedsperm

aremoreefficientinmakingtheirwayuptheuterinetubeand

penetratingthecoveringsoftheegg.


