3.6.2 Sexual Reproduction in the Human 2

Pathway of sperm to site of fertilisation
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Fertilisation:

The fusion of the nucleus of the sperm with the nucleus of the egg to form a diploid zygote.

Events leading to fertilsation
· The egg releases a chemical which attracts the sperm.

· Many sperm reach the egg.

· Only the nucleus of one sperm  enters and fertilises the egg.

· Tail remains outside.

· Membrane of egg changes to form a fertilisation membrane to prevent the entry of any more sperm.

[image: image7.jpg]Chorion  Embryo  Amnion

Amniotic
fluid

Embryo

Nutrients
me Anuhodlzs

co,
Mother

Mother’s blood





Implantation, placenta formation and function. 

(Detailed embryological terms not required) 

Following fertilisation 

· the zygote begins to divide to form the embryo.

· Carried down the oviduct to the uterus

· Approx. 7 days after fertilisation, it implants into the endometrium and pregnancy begins.

· Implantation usually complete 14 days after fertilisation.

[image: image8.jpg]- Nervous
N £ stimulation

::fr:’lmw of mother's
production) Vardan
Oxytocin — (

(for milk
/  ejection)




Implantation: Attachment of the embryo to the lining of the uterus.

· Takes place day 6-9 after fertilisation

· Zygote changed to embryo.

· Amnion (membrane) develops around the embryo.

· Amnion secretes amniotic fluid (shock absorber)

· Embryo secretes a hormone (hCG) into the mothers blood that prevents the corpus luteum from degenerating.Pregnancy testing kits use antibodies to test for the presence or absence of hCG in the female’s urine.

· Progesterone and oestrogen continue to be secreted maintaining the endometrium so menstruation does not take place.

· Implantation stops the menstrual cycle
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Placenta formation

· A membrane develops outside the amnion called the chorion.

· The chorion develops large chorionic projections called villi.

· These villi and the blood vessels of the mother in the endometrium form the placenta.

· Placenta fully functional 3 months into pregnancy.

· Formed from tissues of mother and embryo.
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Formation of Placenta

Functions of the Placenta
· Allows gaseous exchange

· Nutrients e.g. glucose, amino acids, lipids, vitamins and minerals pass from mothers blood to embryo.

· Metabolic waste such as CO2, and urea pass from embryos blood into mothers blood. 

· Antibodies from the mother can pass to the embryo providing passive acquired immunity. 
· Drugs, hormones, micro-organisms to be exchanged between the blood of the mother and the blood of the embryo.
· Produces hormones e.g. hCG 

· Keeps maternal and foetal blood separated, ( blood groups may not be compatible) 
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Umbilical Cord

· The umbilical cord connects the blood system of the foetus to the capillaries in the placenta.

· Foetal blood is delivered to the placenta in two arteries.

· A single large vein carries the foetal blood back from the placenta to the foetus.

Birth  
Hormones involved

· Placenta stops producing progesterone.

· Pituitary gland secretes the hormone oxytocin.

· Oxytocin stimulates contraction of the uterine muscle.

· Contractions become stronger and longer as oxytocin concentration increases.

The 3 stages of birth are 

· Dilation

· Birth

· Afterbirth 

An outline of how birth occurs.






Lactation:

Lactation is the secretion of milk by the mammary glands (breasts) of the female.
Human milk: 88% water, 2% protein, 3.5% fat, 6.5% lactose, 0.3% minerals and vitamins.

Hormones involved

· As levels of progesterone and oestrogen fall rapidly after birth prolactin is secreted from the pituitary gland.

· Prolactin stimulates the mammary glands in the breasts to produce milk.

· Suckling action of the baby stimulates the secretion of prolactin and maintains milk production.

Colostrum

Thick yellow fluid called colostrum produced for the first few days after birth.

High in proteins, minerals and antibodies with less sugar and fat than breast milk.

Helps nourish the baby and provides protection against infection.

Biological benefits of breast feeding.

· Ideal balance of nutrients required by the baby.

· Provides antibodies providing passive immunity to certain infections.

· Less danger of infections from micro-organisms than if bottles used.

· Uterus recovers faster as oxytocin stimulates uterine muscle contraction. Can help body reduce body fat.

· Can function as a natural contraceptive if a high level of prolactin is maintained.

· Reduces the risk of breast cancer.

· Promotes a close bond between mother and infant.

· Human milk has a natural laxative that prevents constipation.
Role of hormones in the process of birth and lactation.


Hormonal control of lactation
[image: image2.png]



Pathway of egg


Ovary               Fallopian tube             Sperm





hCG


Humanchorionic gonadotropin hormone





Functions of the Placenta





Delivery of the baby from the uterus to outside the mother’s body.
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