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11.4.1 Oogenesis & Spermatogenesis

Similarities Between Oogenesis & Spermatogenesis

Sexual repro ductio n invo lves f ertilisatio n; the f usio n o f  sex cells, o r gametes, fro m two

parents

Gametes are specialised, haplo id cells 

The fusio n o f gametes fo rms a z ygo te

In animals, male gametes are sperm cells and female gametes are o va (singular o vum), also  kno wn

as o o cytes

Gametes are pro duced in pairs o f glands kno wn as go nads

Sperm are pro duced in the male testes  (singular testis)

Ova are pro duced in the female o varies  (singular o vary)

The pro cess o f gamete fo rmatio n is kno wn as gameto genesis, and it invo lves bo th mito sis  and

meio sis

Speci�cally the pro ductio n o f sperm cells is spermato genesis  and pro ductio n o f o va is

o o genesis

Gameto genesis in bo th males and females invo lves the fo llo wing stages:

Cells dividing by mito sis  to  pro duce many new cells, all o f which have the po tential to

develo p into  gametes

Cells gro wing and di�erentiating

Cells dividing by meio sis to  pro duce haplo id gametes

Spermat ogenesis

The pro ductio n o f sperm takes place in the testes  in males f ro m puberty o nwards

The testes co ntain many small tubes, o r tubules, kno wn as seminif ero us tubules

The gaps, o r interstices, between the seminifero us tubules are �lled with cells called

interstitial cells, so metimes kno wn as Leydig cells

The interstitial cells pro duce the male sex ho rmo ne testo stero ne

Spermato genesis begins in the germinal epithelium, a layer o f cells that makes up the o uter layer

o f the seminifero us tubules

Cells in the germinal epithelium divide by mito sis, pro ducing diplo id cells called spermato go nia

(singular spermato go nium)

Of the two  daughter spermato go nia cells, o ne will go  o n to  eventually beco me a sperm cell,

while the o ther remains in the germinal epithelium where it can co ntinue develo pment

Spermato go nia begin to  migrate fro m the germinal epithelium to wards the lumen o f the

seminifero us tubules; they do  this by mo ving thro ugh the gaps between Serto li cells

Serto li cells fo rm the inner lining o f  the seminif ero us tubules

Spermato go nia di�erentiate into  immature sperm cells called primary spermato cytes

Primary spermato cytes mature and divide by meio sis
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Meio sis I fo rms seco ndary spermato cytes

Meio sis II fo rms spermatids

Spermatids fo rmed during meio sis remain asso ciated with the Serto li cells  as they mature into

sperm cells, also  kno wn as spermato z o a

Once fully matured, the sperm cells detach fro m the Serto li cells and mo ve alo ng the

seminif ero us tubule lumen to wards the sperm duct

On their way to wards the sperm duct, the mature sperm pass thro ugh a co iled tube called the

epididymis

Oogenesis

The pro ductio n o f o va begins in the o varies o f  the f emale f o etus  befo re birth

The o varies are surro unded by an o uter layer o f  cells  called the germinal epithelium; the cells in

this layer divide by mito sis  thro ugho ut the �rst 7 mo nths o f fo etal develo pment to  fo rm diplo id

cells called o o go nia (singular o o go nium)

The o o go nia migrate thro ugho ut the tissues o f  the o varies

This pro cess o f o o go nia fo rmatio n sto ps af ter 7  mo nths, by which time several millio n

o o go nia have been pro duced

These are all the o o go nia that the o varies will pro duce in the female’s lifetime

During the f ew mo nths leading up to  birth, the o o go nia in the fo etus’ o varies gro w in siz e  and

enter meio sis I, and a layer o f  cells called f o llicle cells  develo p aro und them

The partially divided o o go nia to gether with their layer o f fo llicle cells are kno wn as primary

f o llicles

Once the o o go nia have develo ped into  primary fo llicles the o o genesis pro cess pauses until the

start o f puberty

Altho ugh the o varies co ntain several millio n primary fo llicles at birth, many o f them degrade

thro ugho ut a wo man’s life and never reach maturity
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When puberty begins, the ho rmo ne FSH stimulates the co ntinued develo pment o f  several

primary f o llicles  in the o vary

Only o ne o f the stimulated fo llicles will reach maturity

Meio sis I co ntinues and the primary fo llicle divides to  fo rm two  new cells

The divisio n o f cyto plasm is no t equal and the result o f meio sis I is a seco ndary o o cyte

alo ng with a very small cell called a po lar bo dy

The po lar bo dy cell has very little cyto plasm and do es no t mature f urther

The seco ndary o o cyte fo rmed at the end o f meio sis I enters meio sis II; at this po int, it leaves the

o vary, to gether with its layer o f fo llicle cells, in the pro cess o f o vulatio n

The remains o f the fo llicle that are left behind in the o vary develo p later into  the co rpus

luteum

The seco ndary o o cyte do esn’t �nish meio sis II until af ter a sperm cell enters it , at which po int

meio sis II �nishes  just bef o re the nuclei f use

The seco ndary o o cyte beco mes an o vum very brie�y  between the end o f meio sis II and the

fusio n o f the two  nuclei

A seco nd po lar bo dy  is pro duced at the co mpletio n o f meio sis II
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Oogenesis also begins in the germinal epithelium before new cells migrate through the tissues of the

ovary. Both mitosis and meiosis are involved.
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Di�erences Between Oogenesis & Spermatogenesis

Oo genesis and spermato genesis have so me pro cesses in co mmo n, including:

Mito sis

Meio sis

Cell gro wth

Cell di�erentiatio n

The two  types o f gametes that fo rm have very di�erent ro les  in the fertilisatio n pro cess, so

altho ugh there are similarities in ho w they f o rm, there are di�erences between the results o f

o o genesis and spermato genesis

Di�erences Between Oo genesis & Spermato genesis Table
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11.4.2 Fertilisation

Preventing Polyspermy

Fertilisatio n is the f usio n o f o ne sperm cell and o ne o vum; this fusio n o f two  haplo id nuclei gives

rise to  a diplo id z ygo te

During sexual repro ductio n, many sperm are released, and the sperm cells are attracted to wards

the seco ndary o o cyte by chemical signals

Remember that at this po int in the o o genesis pro cess, meio sis II has no t yet been

co mpleted, so  the f emale gamete is still a seco ndary o o cyte  and no t yet an o vum

When the sperm cells reach the seco ndary o o cyte, the pro cess that takes place at its cell

surface prevents mo re than o ne sperm f ro m passing thro ugh its cell surf ace membrane

The entry o f mo re than o ne sperm into  a single o o cyte is kno wn as po lyspermy

The o o cyte is surro unded by a layer o f  f o llicle cells, as well as a layer o f glyco pro teins kno wn as

the z o na pellucida

The sperm cells need to  digest the glyco pro teins o f  the z o na pellucida in o rder to  reach the

o o cyte cell surface membrane; they do  this by releasing digestive enz ymes f ro m a structure

called the acro so me

This is kno wn as the acro so me reactio n

When the �rst sperm cell digests its way thro ugh the z o na pellucida, it reaches the o o cyte cell

surface membrane; co mplementary recepto rs o n the head o f  the sperm bind with pro teins o n

the o o cyte cell surf ace membrane, enabling the cell surface membranes o f the two  gametes to

f use to gether and the sperm nucleus to  enter the o o cyte

At this po int the pro cess o f meio sis II co ntinues, leading to  the release o f the seco nd po lar

bo dy and the f o rmatio n o f  the mature o vum

The fusio n o f the two  cell surface membranes triggers the mo vement o f  a series o f  vesicles

called co rtical granules; the vesicles mo ve fro m the o uter layer o f the o vum cyto plasm to  the cell

surface membrane, releasing enz ymes that digest the binding pro teins o n the cell surf ace o f

the o vum and that cause the z o na pellucida to  harden

This is the co rtical reactio n

The enz ymes are released by the pro cess o f exo cyto sis

Once the binding pro teins have been bro ken do wn and the z o na pellucida has hardened, no

mo re sperm cells can enter the o vum; po lyspermy is prevented

Inside the o vum the male and f emale nuclei f use  to gether and f ertilisatio n is co mpleted
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Mechanisms during the process of fertilisation prevent polyspermy
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Internal & External Fertilisation

Fertilisatio n is the fusio n o f o ne sperm cell and o ne o vum

Sperm cells tend to  be mo bile, o r mo tile, enabling them to  mo ve to wards the o vum

Fo r sperm to  be able to  mo ve to wards the o vum they need to  be released into  a �uid medium

Aquatic animals are co nstantly surro unded by a �uid medium, so  sperm can be released

directly into  the enviro nment  and f ertilisatio n can take place o utside the bo dy; this is external

f ertilisatio n

Animals that carry o ut external fertilisatio n include �sh and amphibians

In external fertilisatio n the risks o f  gametes being eaten by predato rs o r washed away

f ro m each o ther are high, so  species that carry o ut external fertilisatio n o ften release bo th

o va and sperm into  the water in very large quantities to  increase the chances o f

repro ducing successfully

Male land animals release sperm, alo ng with �uid  pro duced in their bo dies, into  the internal

repro ductive tract o f  the f emale  animal; this is internal f ertilisatio n

Animals that carry o ut internal fertilisatio n include birds  and mammals

Internal fertilisatio n ensures that the gametes are in clo se pro ximity to  each o ther and that

they are pro tected f ro m predatio n, so  gamete numbers tend to  be smaller

o va are o ften released o ne at a time  in this type o f fertilisatio n

In humans the �uid is kno wn as semen; sperm and semen are released into  the female vagina

during sexual interco urse
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11.4.3 Pregnancy

Implantation of the Blastocyst

Fo llo wing human fertilisatio n, the newly f ertilised o vum divides by mito sis  to  fo rm two  diplo id

nuclei (i.e. each nucleus co ntains two  sets o f chro mo so mes) and the cyto plasm divides equally

to  fo rm a two -cell embryo

Mito sis co ntinues to  fo rm a fo ur-cell embryo  and this pro cess co ntinues until eventually, the

embryo  takes the shape o f a ho llo w ball called a blasto cyst (with an internal gro up o f cells called

blasto meres)

Blasto meres will eventually develo p into  the f o etus

The embryo  is no w referred to  as a blasto cyst and up until this po int is fo und  in the o viduct

After abo ut seven days it co nsists o f aro und 125 cells and will have reached the uterus

During the embryo  stage and up until this po int the blasto cyst is surro unded by a pro tective

extracellular co at  called the z o na pellucida; at aro und seven days o f age this co at breaks do wn

and is lo st

The blasto cyst has used up the nutrient supplies o f the egg cell and no w needs an external supply

o f nutrients, which it o btains by implanting into  the endo metrium (uterus lining)

The o uter layer o f the blasto cyst develo ps �nger-like pro jectio ns that allo w it to  penetrate  the

endo metrium

At this stage, there is already an exchange o f  nutrients and o xygen with the mo ther’s blo o d

The embryo  co ntinues to  gro w and develo p rapidly after this po int

The blastocyst implants into the endometrium of the uterus
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Comparing Gestation Between Mammals

The average human gestatio n perio d (the time between co nceptio n and birth) is aro und 38

weeks

Humans are bo rn relatively helpless, immo bile, and unable to  o btain their o wn fo o d

Species like this are classi�ed as altricial species

Generally altricial species have sho rter gestatio n perio ds

Other species are bo rn in an advanced state; they are able to  mo ve aro und, have go o d visio n and

are able to  feed themselves almo st immediately

Examples include ducks and ho rses

Species like this are classi�ed as  preco cial

Mammals with a large bo dy mass  are generally preco cial and have lo nger gestatio n perio ds

T he correlat ion bet ween animal siz e and t he development  of  t heir young at  birt h

We can co mpare gestatio n perio ds  fo r mammals with di�erent adult bo dy masses, acco rding

to  the develo pment o f  the yo ung at birth (i.e. whether the species is altricial o r preco cial)

Fo r bo th altricial and preco cial mammal species, the length o f the gestatio n perio d is po sitively

co rrelated  with adult bo dy mass

Ho wever, this do es no t always ho ld true (so me mammal species may have similar gestatio n

perio ds despite having di�erent bo dy masses)
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The relationship between gestation period and adult body mass for mammal species subdivided into

whether the species are described as altricial or precocial 
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11.4.4 Hormones in Pregnancy

Role of hCG in Early Pregnancy

Sho rtly after the develo ping embryo  implants into  the endo metrium it begins secretio n o f the

ho rmo ne human cho rio nic go nado tro pin (hCG)

hCG is secreted during the �rst 8−10 weeks  o f pregnancy

The ro le o f this ho rmo ne is to :

Stimulate the co rpus luteum in the o vary to  maintain secretio n o f  o estro gen and

pro gestero ne  (in o rder to  co ntinue the develo pment o f the endo metrium)

Stimulate  the gro wth o f  the placenta and uterine enlargement

Inhibit menstruatio n

During the seco nd trimester (after 12 weeks) hCG declines  and the placenta takes o ver the ro le

o f stimulating the secretio n o f o estro gen and pro gestero ne

Pregnancy tests detect the presence o f hCG in the mo ther's urine and can be used to  co n�rm a

po sitive pregnancy

hCG increases during the �rst 12 weeks of pregnancy to stimulate the release of oestrogen and

progesterone; after 12 weeks hCG declines as the placenta takes over
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Hormones & Birth

T he role of  progest erone

The ho rmo ne pro gestero ne is secreted by the placenta thro ugho ut pregnancy

Pro gestero ne inhibits the pro ductio n o f ano ther ho rmo ne, o xyto cin, by the pituitary gland

Pro gestero ne inhibits co ntractio ns  o f the muscles  o f the uterus wall (the myo metrium), which

co uld induce birth if no t inhibited

At the end o f  pregnancy, the f o etus  pro duces the ho rmo ne o estro gen, which signals to  the

placenta to  sto p pro ducing pro gestero ne, thereby initiating the pro ductio n o f  o xyto cin by

the pituitary gland and the start o f labo ur (and the start o f the muscular co ntractio ns that

eventually lead to  the birth o f the baby)

T he role of  oest rogen

At the end o f pregnancy, the ho rmo ne o estro gen is pro duced by the f o etus  and the placenta

Oestro gen makes the uterine wall mo re sensitive to  o xyto cin

Pro gestero ne  is also  inhibited  by o estro gen

Labour

Oxyto cin no w stimulates co ntractio ns  o f the muscles in the myo metrium

Oxyto cin is released by the pituitary gland in the brain

Stretch recepto rs in the cervix detect the co ntractio ns and signal the pituitary gland to

increase o xyto cin secretio n

Mo re o xyto cin creates f urther co ntractio ns, which in turn signal fo r f urther release o f  o xyto cin

in this po sitive f eedback lo o p

This pro cess increases the co ntractio ns slo wly and rhythmically
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The positive feedback loop stimulates the release of oxytocin and causes the contraction of the uterus

wall

Birt h

Relaxatio n o f the cervix muscles  causes the cervix to  dilate  and widen

Uterine co ntractio ns co ntinue and cause the amnio tic sac to  burst , releasing the amnio tic �uid

thro ugh the o pen cervix

The baby is pushed o ut  thro ugh the cervix and vagina as co ntractio ns co ntinue

As the umbilical co rd is cut, the baby is physio lo gically separated  fro m the mo ther

Af t erbirt h

After the baby has been delivered, uterine co ntractio ns co ntinue  and the placenta will separate

fro m the uterine wall

The mo ther will then birth the placenta and remains o f the umbilical co rd

The stages of birth, which are initiated by the hormone oxytocin
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11.4.5 The Placenta

The Placenta & the Exchange of Materials

Mammals can be split into  di�erent catego ries o n the basis o f their mechanism f o r f o etal

no urishment

Placental mammals, such as humans

Mo no tremes, o r egg laying mammals, such as a platypus

Marsupials, such as kangaro o s, who se o �spring develo p in a po uch

Placental mammals rely o n the co mplex system o f blo o d vessels  specially designed to  maximise

exchange o f substances between mo ther and fo etus witho ut any direct co nnectio n between

them

The placenta is also  respo nsible fo r pro ductio n o f  key pregnancy ho rmo nes  o estro gen and

pro gestero ne

The fo etus is co nnected to  the placenta via the umbilical co rd and is co ntained within the

amnio tic sac  �lled with amnio tic �uid  which pro tects the fo etus

St ruct ure of  t he placent a

The placenta is an o rgan primarily made up o f a co mplex arrangement o f blo o d vessels arranged

into  placental, o r cho rio nic, villi with maternal blo o d �o w distributed aro und the villi

Thro ugho ut the co urse o f the pregnancy, the number o f villi increases to  meet the demands

o f the gro wing fo etus

Maternal blo o d and f o etal blo o d never mix directly, but �o w either side o f a layer o f cells that

make up the placental barrier; there is a very sho rt distance between the maternal and fo etal

blo o d to  allo w exchange o f  nutrients and gases

The mo ther's blo o d �o ws o ut o f  the mo ther's blo o d vessels  and fo rms po o ls in the spaces

surro unding the placental villi; these spaces are kno wn as the inter-villo us spaces

The placental membrane, o r barrier, pro vides a selectively permeable barrier which restricts the

exchange o f substances between mo ther and baby

Substances that mo ve acro ss the barrier f ro m mo ther to  f o etus  include

Oxygen

Antibo dies

Antibo dies cro ss the placenta using a mechanism called endo cyto sis

Water

Gluco se

Unwanted  o r harmf ul substances  may also  cro ss the placental barrier, including alco ho l,

drugs o r small patho gens such as viruses

Bacterial patho gens are to o  large to  cro ss the barrier

Substances that mo ve acro ss the barrier f ro m f o etus to  mo ther include

Carbo n dio xide

Water

Urea

The placenta is co nnected to  the gro wing fo etus by the umbilical co rd

Water

Urea

The placenta is co nnected to  the gro wing fo etus by the umbilical co rd
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The placenta brings the maternal and paternal blood systems close but without directly mixing
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The Placenta & Hormones

Ho rmo nes play a fundamental ro le in pro mo ting f o etal develo pment  and maintaining the

pregnancy

The levels o f ho rmo nes change thro ugho ut the stages o f pregnancy and develo pment o f

pregnancy o rgans, such as the placenta

Initially, the degenerating co rpus luteum (a gro up o f cells that fo rm in the o vary fo llo wing

o vulatio n) releases ho rmo nes that suppo rt the initial stages o f the pregnancy, up to  abo ut week

9 

The placenta then takes o ver in releasing stero id ho rmo nes, o estro gen and pro gestero ne

The ro le o f o estro gen is to  stimulate gro wth o f the uterus  and mammary glands (co mmo nly

called breasts in humans)

The ro le o f pro gestero ne  is to  suppo rt the lining o f  the uterus to  maintain the pregnancy

If the placenta fails to  initiate ho rmo ne pro ductio n, a miscarriage  may o ccur

Pregnancy hormones change throughout gestation and with placental growth
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11.4.6 Oestrogen Pollution

Assessing the Risks of Oestrogen Pollution

NOS: Assessing risks and bene�t s of  scient i�c research: t he risks t o human male
f ert ilit y were not  adequat ely assessed bef ore st eroids relat ed t o progest erone and

oest rogen were released int o t he environment  as a result  of  t he use of  t he f emale
cont racept ive pill

Advances in science and techno lo gy can co me with po tential risks  which may o utweigh the

bene�ts  o f the research

It is impo rtant that scientists try to  establish the extent o f  these po tential risks and their

implicatio ns befo re making decisio ns o n whether to  co ntinue with their research

In the absence o f a tho ro ugh risk analysis the negative impacts canno t be predicted, which

may result in a series o f unfo reseen co nsequences

The resulting co nsequences co uld have far-reaching e�ects which extend beyo nd the precise

nature o f the pro cesses being studied

Fo r example, the use o f certain fertilisers in agriculture can have a severe impact o n

surro unding co mmunities with a negative e�ect o n bio diversity

Oest rogen Pollut ion

The co ntraceptive pill, which was intro duced in 1943, can co ntain a synthetic versio n o f

o estro gen, called ethinylestradio l

Over 40 years later, high levels o f ethinylestradio l, attributed to  co ntraceptive ho rmo nes, were

measured in water bo dies

These levels had been building due to  the accumulatio n o f  ho rmo nes f ro m human sewage  in the

waterways

Use o f o estro gen based ho rmo nes in livesto ck also  co ntributes to  the raised levels o f

co ntraceptive ho rmo nes measured

Studies carried o ut into  the risks o f o estro gen po llutio n have indicated that increased expo sure

co uld be a po tential co ntributo ry facto r in f eminisatio n o f  �sh sampled fro m o ver 50 sites

aro und the UK

There has also  been a suggestio n that o estro gen expo sure may be respo nsible fo r reduced

f ertility in human men acro ss the UK o ver the past 50 years

Po ssible pro cedures to  reduce the levels o f ho rmo nes in the waterways are expensive  and

require mo re research to  ensure they are e�ective

While there is evidence that o estro gen po llutio n levels in water bo dies have risen, the water

and drug industries that wo uld need to  undertake these pro cedures claim that there is no t

eno ugh evidence to  be sure o f a causal link between the po llutio n and the o bserved negative

e�ects o n �sh and male fertility
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11.4.7 Skills: Annotating Sexual Reproduction Diagrams

Annotating the Seminiferous Tubule and Ovary

Annot at ing t he Seminif erous Tubule

The testes co ntain many small tubes, o r tubules, kno wn as seminif ero us tubules

The pro ductio n o f sperm, o r spermato genesis, takes place in the lining o f the seminifero us

tubules

An anno tated diagram o f spermato genesis in the lining o f  the seminif ero us tubule sho uld sho w

the fo llo wing events

�. Cells o f the germinal epithelium divide  by mito sis  to  pro duce diplo id spermato go nia cells

�. Spermato go nia gro w and di�erentiate  into  primary spermato cytes

�. Primary spermato cytes enter meio sis I, dividing to  pro duce seco ndary spermato cytes

�. Seco ndary spermato cytes co mplete meio sis II, pro ducing immature sperm cells kno wn as

spermatids

�. Spermatids asso ciate with nearby Serto li cells as they gro w and di�erentiate

Serto li cells are so metimes kno wn as nurse cells

�. Mature sperm cells, o r spermato z o a detach f ro m the Serto li cells  and leave the

seminifero us tubule
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Annot at ing t he Ovary

The pro ductio n o f o va, o r o o genesis, begins in the o varies o f  the f emale f o etus  befo re birth

An anno tated diagram o f o o genesis taking place inside the o vary sho uld sho w the fo llo wing

events

�. During the �rst 7  mo nths o f  f o etal develo pment , cells o f the germinal epithelium divide by

mito sis  to  pro duce diplo id cells called o o go nia

�. During the seco nd half  o f  pregnancy  a layer o f fo llicle cells develo ps aro und the o o go nia to

fo rm a primary f o llicle, which then enters meio sis I

No te that at this po int the pro cess pauses with meio sis I still inco mplete

�. Ho rmo nes  released fro m puberty up until the meno pause stimulate the gro wth o f  several

primary f o llicles each mo nth

The ho rmo ne that stimulates a primary fo llicle to  mature is FSH

�. One o f these develo ping primary fo llicles co mpletes meio sis I, dividing to  fo rm a single

haplo id seco ndary o o cyte

No te that the seco nd daughter cell pro duced during meio sis I receives very little

cyto plasm and is kno wn as a po lar bo dy
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�. The seco ndary o o cyte enters meio sis II and leaves the o vary in the pro cess o f o vulatio n

No te that meio sis II will be co mpleted and an o vum fo rmed after a sperm cell enters the

seco ndary o o cyte

�. The remains o f the fo llicle develo ps into  a co rpus luteum, which degenerates if fertilisatio n

do es no t take place

Most of the oogenesis process takes place in the ovaries
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Annotating the Mature Sperm & Egg

Annot at ing t he sperm

Sperm and o va are examples o f specialised cells, meaning that their structure aids their

f unctio n

Special features o f sperm cells that relate to  functio n include

A haplo id nucleus  that can f use with an o vum nucleus to  fo rm a diplo id z ygo te

An acro so me  co ntaining digestive, o r hydro lytic, enz ymes to  aid entry into  the o vum

Many mito cho ndria fo r the release o f  energy  to  aid mo vement

A tail made o f pro tein micro tubules to  aid mo vement

Sperm cells are specialised to enable movement towards and entry into the ovum

Annot at ing t he Egg

Special features o f o va that relate to  functio n include

A haplo id nucleus  that can fuse with a sperm cell nucleus to  fo rm a diplo id z ygo te

A surro unding jelly layer, o r z o na pellucida, that can harden to  prevent po lyspermy (when the

o vum is penetrated by mo re than o ne sperm, this can e�ect embryo  develo pment)

A series o f vesicles, o r co rtical granules, co ntaining digestive enz ymes that are released

into  the z o na pellucida to  prevent po lyspermy

A cyto plasm rich in nutrients  fo r the develo ping embryo  after fertilisatio n
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Ova are specialised to prevent polyspermy and aid development of the embryo
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