Human Reproduction
Human reproduction involves sexual reproduction because it involves the fusion of 2 gametes, one from each parent. 
The male gamete is the sperm made in the testes. 
The female gamete is the egg made in the ovary. 
Male Reproductive System
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	Part of the Male Reproductive System
	Function 

	Scrotum 
	Holds the testes and keeps them at a temperature 2OC less than body temperature. 

	Testes 
	Makes the hormone testosterone (endocrine function). Cells inside the testes undergo meiosis to produce sperm cells (exocrine function).

	Epididymis 
	Stores and matures sperm cells 

	Sperm duct 
	Also known as Vas Deferens – they are tubes which transport sperm from the testes to the urethra 

	Seminal vesicles, Prostrate Gland & Cowpers Gland 
	These glands produce seminal fluid which allows sperm to move and provides food form them (fructose). The combination of sperm and seminal fluid is called semen. 

	Urethra 
	Tube which runs through the middle of the penis to carry semen or urine through the penis. 

	Penis 
	Passes sperm inside the female during intercourse. 



Structure of Sperm Cell 
· Diploid cells in the testes undergo meiosis to produce haploid sperm cells 
· Matures and stored in the epididymis 
· Sperm cell is capable of fusion with the female gamete – fertilisation 
· At the front of the head of the sperm is the acrosome which contains digestive enzymes which break down the membrane of the egg 
· The mid-section of the sperm contains mitochondria to give energy to the active sperm cells 
· The tail allows sperm to swim from the cervix, through the uterus to the fallopian tube
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Disorder of the Male Reproductive System 
Example: Low Sperm Count – can lead to infertility – not producing enough motile sperm 
Cause: Smoking, alcohol abuse, anabolic steroids or low levels of male hormones (FSH) 
Treatment: change in diet or lifestyle, injection of FSH. 

Male Reproductive Hormones 
At puberty 2 hormones are made by the male pituitary gland 
1. FSH 
Follicle stimulating hormone – produced from the onset of puberty until the end of life
It stimulates the sperm-producing cells in the testes to divide by meiosis and produce sperm 

2. LH 
Luteinising Hormone is produced by the pituitary gland from the onset of puberty until the end of life 
It stimulates the production of the male hormone testosterone by the testes. 
Testosterone causes the primary and secondary male sexual characteristics. 
Primary sexual characteristics are the growth of the reproductive organs. 
Secondary sexual characteristics are the features that develop during puberty which distinguish males from females including; 
· Growth of pubic and body hair 
· Growth of the larynx 
· Growth spurts 
· Increased production of sebum in the skin 
· 
Female Reproductive System

	Part of the female reproductive system 
	Function 

	Vagina 
	Birth canal 
Allows entry of sperm 


	Cervix 
	Entrance to the uterus 

	Uterus 
	Inner lining is called the endometrium which thickens each month to prepare for implantation. 


	Fallopian tubes 
	Also known as oviducts – fertilisation occurs here. The egg moves along the fallopian tube by tiny hairs called cilia.

	Ovary 
	Cells called oocytes undergo meiosis to produce haploid egg cells which are released each month since puberty into the fallopian tube (exocrine). Ovaries produce oestrogen and progesterone (endocrine0.
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Oestrogen & Progesterone are produced by the ovaries. 
Oestrogen causes the endometrium to thicken for the first 14 days of the menstrual cycle. 
Progesterone continues the maintenance of the endometrium for the last 14 days of the menstrual cycle. 
Both oestrogen and progesterone inhibit further eggs from developing in the ovary 
Both oestrogen and progesterone cause the female secondary sexual characteristics including 
· Growth of pubic hair 
· Increased body fat 
· Widening of hops 
· Enlarging of breasts 


Menstrual Cycle
Menstrual cycle occurs every 28 days in the female if fertilisation has not taken place. It begins at puberty and ends at the menopause. 
The menstrual cycle involves 4 hormones in the following sequence 
1. FSH (Follicle Stimulating Hormone) 
2. Oestrogen 
3. LH (Luteinising Hormone) 
4. Progesterone
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Days 1 – 5: 
· FSH is made by the pituitary gland on Day 1 which 
(i) Stimulates the cells in the ovary to divide by meiosis to produce eggs 
(ii) Causes the egg to be surrounded by a graafian follicle 
· The old lining of the uterus (endometrium) is shed from the body – menstruation. 

Days 6 – 14:
· Graafian follicle produces the hormone oestrogen which;
(i) Causes the endometrium to thicken 
(ii) Inhibits further production of FSH 
(iii) Around day 14, oestrogen stimulates the release of LH from the pituitary gland 


Day 14: 
· LH is produced by the pituitary gland 
· LH causes Ovulation to occur – the release of the egg from the ovary 
· The egg passes into the fallopian tube 
· The egg is only available for fertilisation for up to 48 hours after ovulation 
· LH inhibits further production of oestrogen 
· LH stimulates the conversion of the graafian follicle to the corpus luteum which produces progesterone
· 
Days 14-28: 
· Graafian follicle develops into the corpus luteum 
· The corpus luteum produces progesterone which causes the endometrium to thicken even more and maintains the endometrium
· Progesterone also prevents a new egg from forming by inhibiting FSH 
· Progesterone inhibits LH which stops further ovulation 
· 
If fertilisation has not occurred: 
· Corpus luteum starts to degenerate around day 22 
· This causes the level of progesterone to decrease, so the endometrium can no longer be maintained and breaks down by day 28 
· The cycle begins again as FSH can now be made due to low progesterone levels. 
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Disorder of the Menstrual Cycle
Example: Fibroids- benign tumours of the uterus which cause severe menstrual bleeding, loss of iron and pain 
Cause: uncertain but linked to high levels of oestrogen 
Treatment: removal by surgery 

Disorder of the Female Reproductive System 
Example: Female infertility 
Cause: failure to produce the hormone FSH which results in eggs not being produced. Failure to produce the hormone LH which results in eggs being produced but ovulation cannot occur.
Treatment: In-vitro fertilisation 
The Stages of Copulation (Sexual Intercourse)
1. Arousal – blood flows to the penis which becomes erect, vagina becomes lubricated and wider. 
2. Penis is inserted into the vagina – copulation 
3. Insemination occurs – sperm is released into the vagina 
Sperm can survive for 3 days in the female reproductive system 
The egg can live for up to 48 hours after ovulation 
Fertilisation: the fusion of the male and female gamete to form a diploid zygote 
Fertilisation occurs in the fallopian tube. 
· Enzymes from the acrosome (head) of the sperm break down the membrane of the egg 
· The head of the sperm enters the egg 
· A new membrane forms around the egg which prevents any more sperm from entering the egg 

Birth Control (Contraception)
Contraception involves reducing the chance of fertilisation occurring 
Natural Methods – avoiding intercourse on the days immediately before or after ovulation by monitoring body temperature which rises after ovulation 
Mechanical Methods – Condom is placed over the top of the penis 
Chemical Methods – contraceptive pill prevents the egg from forming 
Surgical contraception – sterilisation for females and vasectomy for males

Human Pregnancy 
After fertilisation, the zygote divides rapidly by mitosis to form a ball of cells called a morula 
The morula begins to move from the fallopian tube towards to the uterus 
Around day 5 a hollow ball of cells called a blastocyst forms. 
Implantation occurs around day 6-9. 
Implantation – the embedding of the blastocyst into the endometrium of the uterus.
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The Blastocysts consists of (i) the Trophoblast – the cells which will become the placenta and (ii) embryo cells which will become the embryo
Development of the Placenta 
The placenta develops from the trophoblast cells and the endometrium (it is a joint organ) and is fully developed 3 months after fertilisation. 
The placenta connects to the embryo by the umbilical cord. 
Food and oxygen diffuse from the mother’s bloodstream ainto the blood capillaries of the placenta. These capillaries combine to form the foetal vein which carries the food and oxygen in the blood to the foetus via the umbilical cord. 
Carbon dioxide and other wastes are carried in the foetal artery to the placenta and diffuse out into the mother’s bloodstream 
A membrane called the amnion develops around the embryo. The amnion is filled with amniotic fluid which acts as a shock absorber protecting the embryo. 
[image: ]Functions of the Placenta 
1. Keeps the blood supply of the mother and the foetus separate – this is important to prevent different blood groups causing an incompatibility issue and to ensure the mother’s high blood pressure does not damage the foetus 
2. Essential nutrients are passed from the mother to the foetus by the placenta 
3. The placenta has an endocrine function – it produces the hormones progesterone and oestrogen

Development of the Embryo
The embryo cells organise themselves into 3 layers as they develop known as germ layers. 
The inner germ layer – the Endoderm – gives rise to the liver, pancreas and inner linings of the digestive, respiratory and digestive systems
The middle germ layer – the Mesoderm – gives rise to muscles, skeleton, excretory, and circulatory systems 
The outer germ layer – the Ectoderm - gives rise to skin, nails, hair and the nervous system. 
Week 3 – nervous system has formed. Hearts beats and circulatory system well established. 
Week 8 – all organs formed, embryo is now called a Foetus
Week 12 – bone tissue replaces cartilage, nerves and muscles become co-ordinated, legs and arms move, sex organs can be identified. 
Gestation – the length of time spent in the uterus 
Gestation ins humans is usually 40 weeks 
Birth 
During pregnancy the hormones oestrogen and progesterone are produced. For the first 12 weeks, these hormones are made by the corpus luteum in the ovary. 
After 12 weeks, they are made by the placenta. Progesterone inhibits FSH and inhibits contractions of the uterus. 
Around the time of birth, the placenta stops making progesterone and so the uterus begins to contract
As the level of progesterone decreases, the pituitary gland of the mother produces the hormone oxytocin. 
Oxytocin greatly increases the contractions of the uterus. 
Stage 1: Foetus rotates towards cervix, cervix dilates, amnion bursts releasing amniotic fluid, contractions of the uterus begin 
Stage 2: foetus is pushed head first through the cervix due to further and more frequent contractions. The umbilical cord is cut. 
Stage 3: continuing contractions expel the placenta (afterbirth)
Lactation 
Lactation is the secretion of milk by the mammary glands. 
The breasts produce a thick yellow fluid for the first few days after birth called colostrum. This is high in protein, minerals and antibodies. 
During pregnancy, progesterone prevents the production of the hormone called prolactin (produced by the pituitary gland). 
Once the baby is born, prolactin is produced (due to decreased progesterone levels) and this stimulates milk production
Benefits of Breast-feeding 
· Milk contains the ideal balance of nutrients for the baby 
· Breast-feeding provides a supply of antibodies 
· Helps the mother lose weight and return her uterus to the correct shape 
· Helps the mother and baby bond 
image5.emf

image6.png
Hormones

Endometrium

Graafian follicle Corpus Luteum

o @ f\ @ ER =

Oestrogen
Progesterone.

5 14 Days

28




image7.emf

image8.emf

image1.emf

image2.emf

image3.emf

image4.emf

