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Mechanismsofmammaliansperm migrationthroughthefemalereproductivetract.

Theperspectiveisbiophysicalaswellasbiochemicalandmorphological,andthefocusisupon

theroleofsperm motilityintheseprocesses.Sperm forwardprogressionischaracterizedasan

interactiveprocessbetweenthethecellanditsenvironment,andthemediationofflagellarbend

propagationbythephysicalpropertiesofitssurroundingsisdescribed.Theseproperties,

togetherwithflagellarbeatkinematics,sperm morphology,andsurfaceproperties,determine

themagnitudeoftheforcesgeneratedbysperm andtheirconsequentrateofprogression.

Sperm interactionswiththecervicalmucus,thecumulusoophorus,andthezonapellucidaare

described.

Thepoorlyunderstoodaffinityofthesperm surfaceforthemacromoleculesofthemucus,

cumulus,andzonaisstressed,asistheviscoelasticstructuralmechanicalresistanceofthese

biopolymerstosperm motion.Thekinematicsandconsequencesofhyperactivatedsperm

motionarepresented,withemphasisonobjectivecharacterizationofsuchmotion(asa

biomarker),alongwithanalysisofthemechanicaladvantagethatsuchmotionmayconferon

spermatozoaduringegg–vestmentinteraction.

Atcoitus,humansperm aredepositedintotheanteriorvagina,where,toavoidvaginalacidand

immuneresponses,theyquicklycontactcervicalmucusandenterthecervix.Cervicalmucus

filtersoutsperm withpoormorphologyandmotilityandassuchonlyaminorityofejaculated

sperm actuallyenterthecervix.Intheuterus,muscularcontractionsmayenhancepassageof

sperm throughtheuterinecavity.Afewthousandsperm swim throughtheuterotubaljunctions

toreachtheFallopiantubes(uterinetubes,oviducts)wheresperm arestoredinareservoir,orat

leastmaintainedinafertilestate,byinteractingwithendosalpingeal(oviductal)epithelium.

Asthetimeofovulationapproaches,sperm becomecapacitatedandhyperactivated,which

enablesthem toproceedtowardsthetubalampulla.Sperm maybeguidedtotheoocytebya

combinationofthermotaxisandchemotaxis.Motilityhyperactivationassistssperm in

penetratingmucusinthetubesandthecumulusoophorusandzonapellucidaoftheoocyte,so

thattheymayfinallyfusewiththeoocyteplasmamembrane.

ItisveryimportanttonotethatCervicalmucusfiltersoutsperm withpoormorphologyand

motilityandassuchonlyaminorityofejaculatedsperm actuallyenterthecervix.Intheuterus,

muscularcontractionsmayenhancepassageofsperm throughtheuterinecavity.


