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Onejaculation,thespermatozoarapidlypassthroughtheductusdeferensandbecome

mixedwithfluidsecretionsfrom theseminalvesiclesandprostategland.Prostaticfluid

isrichincitricacid,acidphosphatase,zinc,andmagnesium ions,whereasfluidofthe

seminalvesicleisrichinfructose(theprincipalenergysourceofspermatozoa)and

prostaglandins.The2–6mlofejaculate(semen,orseminalfluid)typicallyconsistsof

40–250millionspermatozoamixedwithalkalinefluidfrom theseminalvesicles(60%of

thetotal)andacidsecretion(pH6.5)from theprostate(30%ofthetotal).ThepHof

normalsemenrangesfrom 7.2to7.8.

Inthefemalereproductivetract,sperm transportbeginsintheuppervaginaandendsin

theampullaoftheuterinetube,wherethespermatozoamakecontactwiththeovulated

egg.Duringcopulation,theseminalfluidisnormallydepositedintheuppervagina,

whereitscompositionandbufferingcapacityimmediatelyprotectthespermatozoa

from theacidfluidfoundintheuppervaginalarea.Theacidicvaginalfluidnormally

servesabactericidalfunctioninprotectingthecervicalcanalfrom pathogenic

organisms.Withinabout10seconds,thepHoftheuppervaginaisincreasedfrom 4.3

toasmuchas7.2.Thebufferingeffectlastsonlyafewminutesinhumans,butit

providesenoughtimeforthespermatozoatoapproachthecervixinanenvironment

(pH6.0–6.5)optimalforsperm motility.

Thenextbarriersthatthesperm cellsmustovercomearethecervicalcanalandthe

cervicalmucusthatblocksit.Changesinintravaginalpressuremaysuckspermatozoa

intothecervicalos,butswimmingmovementsalsoseem tobeimportantformost

spermatozoainpenetratingthecervicalmucus.

Thecompositionandviscosityofcervicalmucusvaryconsiderablythroughoutthe

menstrualcycle.Composedofcervicalmucin(aglycoproteinwithahighcarbohydrate

composition)andsolublecomponents,cervicalmucusisnotreadilypenetrable.

Betweendays9and16ofthecycle,however,itswatercontentincreases,andthis

changefacilitatesthepassageofsperm throughthecervixaroundthetimeofovulation;

suchmucusissometimescalledEmucus.Afterovulation,undertheinfluenceof



progesterone,theproductionofwaterycervicalmucusceases,andanewtypeofsticky

mucus,whichhasamuchdecreasedwatercontent,isproduced.Thisprogestational

mucus,sometimescalledGmucus,isalmostcompletelyresistanttosperm penetration.

Therearetwomainmodesofsperm transportthroughthecervix.Oneisaphaseof

initialrapidtransport,bywhichsomespermatozoacanreachtheuterinetubeswithin

5–20minofejaculation.Suchrapidtransportreliesmoreonmuscularmovementsof

thefemalereproductivetractthanonthemotilityofthespermatozoathemselves.

Theseearly-arrivingsperm,however,appearnottobeascapableoffertilizinganeggas

dothosethathavespentmoretimeinthefemalereproductivetract.Thesecond,slow

phaseofsperm transportinvolvestheswimmingofspermatozoathroughthecervical

mucus(travelingatarateof2–3mm h,theirstorageincervicalcrypts,andtheirfinal

passagethroughthecervicalcanalasmuchas2–4dayslater.

Relativelylittleisknownaboutthepassageofspermatozoathroughtheuterinecavity,

butthecontractionofuterinesmoothmuscle,ratherthansperm motility,seemstobe

themainintrauterinetransportmechanism.Atthispoint,thespermatozoaenteroneof

theuterinetubes.Accordingtosomemorerecentestimates,onlyseveralhundred

spermatozoaentertheuterinetubes,andmostenterthetubecontainingtheovulated

egg.

Onceinsidetheuterinetube,thespermatozoacollectintheisthmusandbindtothe

epithelium forabout24h.Duringthistime,theyareinfluencedbysecretionsofthetube

toundergothecapacitationreaction.Onephaseofcapacitationistheremovalof

cholesterolfrom thesurfaceofthesperm.Cholesterolisacomponentofsemenand

actstoinhibitprematurecapacitation.Thenextphaseofcapacitationconsistsof

removalofmanyoftheglycoproteinsthatweredepositedonthesurfaceofthe

spermatozoaduringtheirtenureintheepididymis.Capacitationisrequiredfor

spermatozoatobeabletofertilizeanegg(specifically,toundergotheacrosome

reaction).Afterthecapacitationreaction,thespermatozoaundergoaperiodof

hyperactivityanddetachfrom thetubalepithelium.Hyperactivationhelpsthe

spermatozoatobreakfreeofthebondsthatheldthem tothetubalepithelium.Italso

assiststhesperm inpenetratingisthmicmucus,aswellasthecoronaradiataandthe

zonapellucida,whichsurroundtheovum.Onlysmallnumbersofsperm arereleasedat

agiventime.

Ontheirreleasefrom theisthmus,thespermatozoamaketheirwayupthetubethrough

acombinationofmuscularmovementsofthetubeandsomeswimmingmovements.

Thesimultaneoustransportofaneggdownandspermatozoaupthetubeiscurrently

explainedonthebasisofperistalticcontractionsoftheuterinetubemuscles.These



contractionssubdividethetubeintocompartments.Withinagivencompartment,the

gametesarecaughtupinchurningmovementsthatover1or2daysbringtheeggand

spermatozoatogether.Fertilizationoftheeggnormallyoccursintheampullaryportion

(upperthird)oftheuterinetube.Estimatessuggestthatspermatozoaretaintheir

functioninthefemalereproductivetractforabout80h.


