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Malereproductivefunction

Question:Writeshortnoteonthefollowing

1.Spermatogenesis

Spermatogenesisistheprocessbywhichhaploidspermatozoadevelopfrom germ

cellsintheseminiferoustubulesofthetestis.Thisprocessstartswiththemitotic

divisionofthestem cellslocatedclosetothebasementmembraneofthetubules

Thesecellsarecalledspermatogonialstem cells.Themitoticdivisionofthese

producestwotypesofcells.TypeAcellsreplenishthestem cells,andtypeBcells

differentiateintoprimaryspermatocytes.Theprimaryspermatocytedividesmeiotically

(MeiosisI)intotwosecondaryspermatocytes;eachsecondaryspermatocytedivides

intotwoequalhaploidspermatidsbyMeiosisII.Thespermatidsaretransformedinto

spermatozoa(sperm)bytheprocessofspermiogenesis.Thesedevelopintomature

spermatozoa,alsoknownassperm cellsThus,theprimaryspermatocytegivesriseto

twocells,thesecondaryspermatocytes,andthetwosecondaryspermatocytesbytheir

subdivisionproducefourspermatozoaandfourhaploidcells

SpermatogenesisisacomplexprocessinvolvingLmitoticcelldivision,meiosisandthe

processofspermiogenesis.Theregulationofspermatogenesisinvolvesbothendocrine

andparacrinemechanisms.Theendocrinestimulationofspermatogenesisinvolves

bothfolliclestimulatinghormone(FSH)andluteinizinghormonthelatteractingthrough

theintermediarytestosterone,producedbytheLeydigcellsinthetestis.Sincethegerm

cellsdonotpossessreceptorsforFSHandtestosterone,thehormonalsignalsare

transducedthroughtheSertolicellsandperitubularcellsbytheproductionofsignals

thathaveyettobedefined.Althoughthehormonalsignalsareessentialforsuccessful

spermatogenesis,thereisincreasingevidencethatamultiplicityofgrowthfactorsand

cytokinesareinvolvedinlocalcontrolmechanismsinfluencingstem cellrenewalby



mitosisandthecomplicatedprocessofthetwomeioticcelldivisions.Thefinal

complexmetamorphosiswhichconvertsaroundcellintothecomplexstructuresofthe

spermatozoaiswelldefinedatastructurallevel,butthecontrolsystemsregulatingthis

processstillremaintobeelucidated.

2.Testosterone

Testosteroneistheprimarymalesexhormoneandanabolicsteroidinmalehumans,

testosteroneplaysakeyroleinthedevelopmentofmalereproductivetissuessuchas

testesandprostate,aswellaspromotingsecondarysexualcharacteristicssuchas

increasedmuscleandbonemass,andthegrowthofbodyhairInaddition,testosterone

isinvolvedinhealthandwell-beingandthepreventionofosteoporosisInsufficient

levelsoftestosteroneinmenmayleadtoabnormalitiesincludingfrailtyandbone

loss.Testosteroneisasteroidfrom theandrostaneclasscontainingaketoandhydroxyl

groupsatpositionsthreeandseventeenrespectively.Itisbiosynthesizedinseveral

stepsfrom cholesterolandisconvertedinthelivertoinactivemetabolitesitexertsits

actionthroughbindingtoandactivationoftheandrogenreceptorInhumansandmost

othervertebrates,testosteroneissecretedprimarilybythetesticlesofmalesand,toa

lesserextent,theovariesoffemales.Onaverage,inadultmales,levelsoftestosterone

areabout7to8timesasgreatasinadultfemalesAsthemetabolism oftestosterone

inmalesismorepronounced,thedailyproductionisabout20timesgreaterinmen

Femalesarealsomoresensitivetothehormoneinadditiontoitsroleasanatural

hormone,testosteroneisusedasamedicationinthetreatmentoflowtestosterone

levelsinmen,transgenderhormonetherapyfortransgendermen,andbreastcancerin

womenSincetestosteronelevelsdecreaseasmenage,testosteroneissometimes

usedinoldermentocounteractthisdeficiency.Itisalsousedillicitlytoenhance

physiqueandperformance,forinstanceinathletes

3.Semen

Semen,alsocalledseminalfluid,fluidthatisemittedfrom themalereproductivetract

andthatcontainssperm cells,whicharecapableoffertilizingthefemaleeggs.Semen

alsocontainsotherliquids,knownasseminalplasma,whichhelptokeepthesperm

cellsviable.Inthesexuallymaturehumanmale,sperm cellsareproducedbythetestes

(singular,testis);theyconstituteonlyabout2to5percentofthetotalsemenvolume.As

sperm travelthroughthemalereproductivetract,theyarebathedinfluidsproducedand

secretedbythevarioustubulesandglandsofthereproductivesystem.Afteremerging



from thetestes,sperm arestoredintheepididymis,inwhichsecretionsofpotassium,

sodium,andglycerylphosphorylcholine(anenergysourceforsperm)arecontributedto

thesperm cells.Sperm matureintheepididymis.Theythenpassthroughalongtube,

calledtheductusdeferens,orvasdeferens,toanotherstoragearea,theampulla.The

ampullasecretesayellowishfluid,ergothioneine,asubstancethatreduces(removes

oxygenfrom)chemicalcompounds,andtheampullaalsosecretesfructose,asugar

thatnourishesthesperm.Duringtheprocessofejaculation,liquidsfrom theprostate

glandandseminalvesiclesareadded,whichhelpdilutetheconcentrationofsperm and

provideasuitableenvironmentforthem.Fluidscontributedbytheseminalvesiclesare

approximately60percentofthetotalsemenvolume;thesefluidscontainfructose,

aminoacids,citricacid,phosphorus,potassium,andhormonesknownas

prostaglandins.Theprostateglandcontributesabout30percentoftheseminalfluid;

theconstituentsofitssecretionsaremainlycitricacid,acidphosphatase,calcium,

sodium,zinc,potassium,protein-splittingenzymes,andfibrolysin(anenzymethat

reducesbloodandtissuefibres).Asmallamountoffluidissecretedbythe

bulbourethralandurethralglands;thisisathick,clear,lubricatingproteincommonly

knownasmucus.

Essentialtosperm motility(self-movement)aresmallquantitiesofpotassium and

magnesium,thepresenceofadequateamountsofoxygenintheplasma,proper

temperature,andaslightlyalkalinepHof7to7.5.Sulfatechemicalsinsemenhelp

preventthesperm cellsfrom swelling;andfructoseisthemainnutrienttosperm

cells.Thetotalvolumeofsemenforeachejaculationofahumanmaleaverages

between2and5ml(0.12to0.31cubicinch);installionstheaverageejaculateisabout

125ml(7.63cubicinches).Inhumanbeingseachejaculationcontainsnormally200to

300millionsperm.Semenfrequentlycontainsdegeneratedcellssloughedofffrom the

networkoftubulesandductsthroughwhichthesemenhaspassed.

4Maleorgasm

Thefuelfortheprocessleadingtoorgasm istestosterone,ahormoneproducedin

steadysupplybythetesticles.Thetesticlesalsomakemillionsofsperm eachday,

whichmatureandthenaremixedwithwhitish,protein-richfluids.Thesefluidsnourish

andsupportthesperm sotheycanliveafterejaculationforalimitedtime.Thismixture

offluidandsperm,knownassemen,iswhatismovedthroughtheurethraandoutthe

penisduringorgasm.Testosteroneistheprimaryfactorwhichdrivessexualdesire.



Thissexualdesire,orlibido,iskeyinkickingofftheprocessthatwillleadtoorgasm.Ifa

manhasnosexdrive—forexample,ifhehasclinicallylowtestosteroneorissuffering

from depression—hisbodymaynotrespondtosexualstimuliandhemaynotbeable

toexperienceorgasm.

Thestepsthatleadamantosuccessfulorgasm include:

1.ArousalThemanperceivessomethingorsomeonethatpromptssexualinterest.That

perceptionpromptsthebraintosendasignaldownthespinalcordtothesexorgans,

causinganerection.Thepenisbecomeserectwhenbloodfillsspongytissueinsideits

shaft,broughtbyarteriesthathaveexpandedtoallowbloodtoraceinatupto50times

itsnormalspeed.Theveinsinthepenisthatnormallydrainbloodoutsqueezeshutso

thatmorebloodremainsinside,producingafirm erection.Thescrotum pullstowardthe

body,andmusclesthroughoutthebodyincreaseintension.

2.PlateauThemalebodypreparesfororgasm inthisphase,whichcanlastfrom 30

secondsto2minutes.Muscletensionincreasesevenmoreandinvoluntarybody

movements,particularlyinthepelvis,begintotakeover.Theman'sheartrateincreases

tobetween150and175beatsperminute,saysIngber.Aclearfluidmaybegintoflow

from theurethra.Thispre-ejaculatoryfluidismeanttochangethepHbalanceofthe

urethra,toimprovethechancesofsperm survival.

3.Orgasm Theorgasm itselfoccursintwophases,emissionandejaculation.In

emission,themanreachesejaculatoryinevitability,the"pointofnoreturn."Semenis

depositednearthetopoftheurethra,readyforejaculation.Ejaculationoccursina

seriesofrapid-firecontractionsofthepenilemusclesandaroundthebaseoftheanus.

Involuntarypelvicthrustingmayalsooccur.Thenervescausingthemuscle

contractionssendmessagesofpleasuretotheman'sbrain.

4.ResolutionandrefractionAfterejaculation,thepenisbeginstoloseitserection.About

halfoftheerectionislostimmediately,andtherestfadessoonafter.Muscletension

fades,andthemanmayfeelrelaxedordrowsy,accordingtoIngber.Menusuallymust

undergoarefractoryperiod,orrecoveryphase,duringwhichtheycannotachieve

anothererection.Thisperiodisvariableinmen,saysIngber.Inan18-year-old,thisis

typicallylessthan15minutes.Inelderlymen,itcanbeupto10to20hours.The

averagerefractoryperiodisabouthalfanhour.Mendifferfrom womeninthatmen

usuallyaresatiatedafteroneorgasm.Womencanexperiencemorethanoneorgasm

withnolossofsexualarousal,anddonothavetoundergoarefractoryperiod.

MaleOrgasm:WhenThere'saProblem



Somemencanhaveproblemsreachingorgasm.Thesemostoftenstem from

psychologicalfactors;forexample,theyarestillaffectedbyatraumaticeventora

restrictiveupbringing,ortheyhavefallenintomasturbationpatternsthatcouldhave

conditionedthebodytotakelongertoorgasm.However,theproblem alsocanbe

causedbycertainmedicationsorbyaneurologicalorcardiovasculardisease,orby

havingsurgerywherenervesarecut

5.Maleinfertility

Maleinfertilityreferstoamale'sinabilitytocausepregnancyinafertilefemale.In

humansitaccountsfor40–50%ofinfertility.[1][2][3]Itaffectsapproximately7%ofall

men.[4]Maleinfertilityiscommonlyduetodeficienciesinthesemen,andsemenquality

isusedasasurrogatemeasureofmalefecundity

Causes

Factorsrelatingtomaleinfertilityinclud

1.Immuneinfertility

Antisperm antibodies(ASA)havebeenconsideredasinfertilitycauseinaround10–30%

ofinfertilecouples.[7]ASAproductionaredirectedagainstsurfaceantigensonsperm,

whichcaninterferewithsperm motilityandtransportthroughthefemalereproductive

tract,inhibitingcapacitationandacrosomereaction,impairedfertilization,influenceon

theimplantationprocess,andimpairedgrowthanddevelopmentoftheembryo.Risk

factorsfortheformationofantisperm antibodiesinmenincludethebreakdownofthe

blood‑testisbarrier,traumaandsurgery,orchitis,varicocele,infections,prostatitis,

testicularcancer,failureofimmunosuppressionandunprotectedreceptiveanalororal

sexwithmen.[7][8]

2.Genetics

Chromosomalanomaliesandgeneticmutationsaccountfornearly10–15%ofallmale

infertilitycases.

3.KlinefelterSyndrome

OneofthemostcommonlyknowncausesofinfertilityisKlinefelterSyndrome,affecting

1outof500–1000newbornmales[10]KlinefelterSyndromeisachromosomaldefect

thatoccursduringgameteformationduetoanon-disjunctionerrorduringcelldivision.

Resultinginmaleshavingsmallertestes,reducingtheamountoftestosteroneand



sperm production.[11]MaleswiththissyndromecarryanextraXchromosome(XXY),

meaningtheyhave47chromosomescomparedtothenormal46ineachcell.Thisextra

chromosomedirectlyaffectssexualdevelopmentbeforebirthandduringpuberty(links

tolearningdisabilitiesandspeechdevelopmenthavealsobeenshowntobeaffected).

TherearevarietiesinKlinefelterSyndrome,wheresomecasesmayhavetheextraX

chromosomeinsomecellsbutnotothers,referredtoasMosaicKlinefelterSyndrome,

orwhereindividualshavetheextraXchromosomeinallcells.Thereductionof

testosteroneinthemalebodynormallyresultsinanoveralldecreaseintheproduction

ofviablesperm fortheseindividualstherebyforcingthem toturntofertilitytreatments

tofatherchildren.[10]

Ychromosomedeletions

Ychromosomalinfertilityisadirectcauseofmaleinfertilityduetoitseffectsonsperm

production,occurringin1outofevery2000males.[12]Usuallyaffectedmenshowno

signofsymptomsotherthanattimescanexhibitsmallertestesize.Menwiththis

conditioncanexhibitazoospermia(nosperm production),oligozoospermia(small

numberofsperm production),ortheywillproduceabnormallyshapedsperm

(teratozoospermia).[12]Thiscaseofinfertilityoccursduringthedevelopmentof

gametesinthemale,whereanormalhealthymalewillproducebothXandaY

chromosome,affectedmaleshavegeneticdeletionsintheYchromosome.These

deletionsaffectproteinproductionthatisvitalforspermatogenesis.Studieshave

shownthatthisisaninheritedtrait;ifamaleisfatheredbyamanwhoalsoexhibitedy

chromosomedeletionsthenthistraitwillbepasseddown.Theseindividualsare

thereby“Y-linked”,althoughdaughtersarenotaffectedduetothelackoftheY

chromosome.

Othrsinclude

4.Age(seealso:Paternalageeffect)

5.Abnormalsetofchromosomes

6.Centriol

6.Neoplasm,e.g.seminoma



8.Idiopathicfailure

9.Cryptorchidism

10.Trauma

11.Hydrocele

12.Hypopituitarism inadults,andhypopituitarism untreatedinchildren(resultingin

growthhormonedeficiencyandproportionatedwarfism.)

13.Mump

14.Malaria

15.Testicularcancer

16.DefectsinUSP26insomecases[15]

17.Acrosomaldefectsaffectingeggpenetration

18.Idiopathicoligospermia-unexplainedsperm deficienciesaccountfor30%ofmale

infertility

Treatmentsvaryaccordingtotheunderlyingdiseaseandthedegreeoftheimpairment

ofthemale'sfertility.Further,inaninfertilitysituation,thefertilityofthefemaleneedsto

beconsidered.

Pre-testicularconditionscanoftenbeaddressedbymedicalmeansorinterventions.

Testicular-basedmaleinfertilitytendstoberesistanttomedication.Usualapproaches

includeusingthesperm forintrauterineinsemination(IUI),invitrofertilization(IVF),or

IVFwithintracytoplasmaticsperm injection(ICSI).WithIVF-ICSIevenwithafewsperm

pregnanciescanbeachieved.

Obstructivecausesofpost-testicularinfertilitycanbeovercomewitheithersurgeryor

IVF-ICSI.Ejaculatoryfactorsmaybetreatablebymedication,orbyIUItherapyorIVF.

VitaminEhelpscounteroxidativestress,whichisassociatedwithsperm DNAdamage

andreducedsperm motility]Ahormone-antioxidantcombinationmayimprovesperm

countandmotilityGivingoralantioxidantstomenincouplesundergoinginvitro

fertilisationformalefactororunexplainedsubfertilitymayleadtoanincreaseinthelive

birthratebutoveralltheriskofadverseeffectsisunclear



Administrationofluteinizinghormone(LH)(orhumanchorionicgonadotropin)and

follicle-stimulatinghormone(FSH)isveryeffectiveinthetreatmentofmaleinfertility

duetohypogonadotropichypogonadism Althoughcontroversialoff-labelclomiphene

citrate,anantiestrogen,mayalsobeeffectivebyelevatinggonadotropinlevelsThough

androgensareabsolutelyessentialforspermatogenesisandthereforemalefertility,

exogenoustestosteronetherapyhasbeenfoundtobeineffectiveinbenefitingmenwith

lowsperm countThisisthoughttobebecauseveryhighlocallevelsoftestosteronein

thetestes(concentrationsintheseminiferoustubulesare20-to100-foldgreaterthan

circulatinglevelsarerequiredtomediatespermatogenesis,andexogenous

testosteronetherapy(whichisadministeredsystemically)cannotachievethese

requiredhighlocalconcentrations(atleastnotwithoutextremelysupraphysiological

dosages)Moreover,exogenousandrogentherapycanactuallyimpairorabolishmale

fertilitybysuppressinggonadotropinsecretionfrom thepituitarygland,asseeninusers

ofandrogens/anabolicsteroids(whooftenhavepartiallyorcompletelysuppressed

sperm production)Thisisbecausesuppressionofgonadotropinlevelsresultsin

decreasedtesticularandrogenproduction(causingdiminishedlocalconcentrationsin

thetestesandbecauseFSHisindependentlycriticalforspermatogenesiIncontrastto

FSH,LHhaslittleroleinmalefertilityoutsideofinducinggonadaltestosterone

production


