5.7 Reproduction
5.7.1 Draw diagrams of the adult male and female reproductive systems.
5.7.2 Explain the role of hormones in regulating the changes of puberty (testosterone, estrogen) in boys and girls, and in the menstrual cycle (follicle stimulating hormone (FSH), luteinizing hormone (LH), estrogen and progesterone).
· Hormones from the pituitary gland regulate the changes during puberty, as well as controlling the menstrual cycle and sperm production..

· The pituitary gland produces follicle stimulating hormone (FSH) and luteinizing hormone (LH).
· In boys, LH is called interstitial cell stimulating hormone (ICSH) which stimulates the production of testosterone in the testis, which in turn stimulates sperm production. FSH directly stimulates sperm production in boys.

· Testosterone level is very low in boys up to the age of ten. After that, it sharply increases and begins puberty in males. It remains at high level until 40-50, when it gradually decreases.

· Testosterone is responsible for the secondary sexual characteristics in men.

· In girls, FSH stimulates the growth of an oocyte and its follicle, stimulating the production of estrogen in the ovary, which stimulates the thickening of the endometrium. High level of estrogen gives positive feedback, stimulating a peak in LH.
· A sharp increase of LH in girls is responsible for ovulation. The empty follicle grows into a corpus luteum, which produces progesterone. This is responsible for maintaining the thick the walls of the endometrium in preparation for implantation.

· Estrogen is responsible for the secondary sexual characteristics of women.

The menstrual cycle in women:

· Day 0: Start of a new cycle

Corpus luteum degenerates. Estrogen and progesterone levels drop. FSH and LH levels increase due to low levels of estrogen and progesterone. Lining of endometrium decreases due to low level of progesterone.
· Up to Day 14: Pre-ovulation
High FSH level stimulates the growth of follicle. Growing follicle produces more and more estrogen. FSH and LH are at the same level, dropping slightly due to negative feedback of estrogen. Estrogen stimulates the thickening of the endometrium.
· Day 14: Ovulation

A high level of estrogen produced by follicle gives positive feedback, stimulating a peak in LH. Peak of LH causes follicle to rupture – ovulation. LH also stimulates formation of corpus luteum. Ruptured follicle produces less estrogen, negative feedback increasing level of LH. Endometrium continues to grow in thickness.
· After Day 14: Post ovulation
Corpus luteum produces increased amount of estrogen and progesterone. LH and FSH levels drop due to negative feedback. If fertilization did not take place, corpus luteum will start to degenerate, or else, it will be maintained by the human chrinoic gonadotrophin (HCG) from embryo. The endometrium continues to grow and increase in amount of blood vessels.
· Day 25-28: Menstruation
Degeneration of corpus luteum causes decreasing level of estrogen and progesterone. FSH and LH back to starting level. Level of progesterone falls so that endometrium starts to disintegrate and menstruation starts.

· Start of a new cycle:

When estrogen and progesterone levels are low enough, negative feedback increases FSH and LH levels, stimulating a new follicle to grow.

5.7.3 List the secondary sexual characteristics in both sexes.
· Male: growth of pubic hair, growth of muscles and skeleton, growth of facial and body hair, growth of penis and testis, start of sperm production, voice breaks.
· Female: growth of pubis hair, growth of hips, growth of body hair, growth of breasts, growth of uterus and vagina, start of menstruation.

5.7.4 State the difference between copulation and fertilization.
· Copulation is the physical contact between the male and female reproductive structures that is needed for the sperms to move from the male to the female but does not necessarily result in fertilization due to the use of a contraceptive or being infertile. Sexual intercourse.
· Fertilization is the fusion of the male and female nuclei to produce the zygote.
5.7.5 Describe early embryo development up to the implantation of the blastocyst.
· During copulation, semen is ejaculated into the vagina. Then the sperms swim through the uterus and up into the oviducts. If there is an egg in the oviduct, fertilization takes place.
· The zygote starts to divide by mitosis. The first divisions are cleavage divisions with no cell growth in between divisions. After 24 hours, the zygote divides into 2 cells, then 4 cells, 8 cells… forming a ball of cells called a morula, and then more divisions form a hollow ball of cells called a blastocyst.

· The blastocyst is formed after approximately one week after fertilization. During this time, it is transported down the oviduct and reaches the uterus as a blastocyte.

· The blastocyst implants itself in the endometrium and grows villi that are invasive, so that it can absorb nutrients, oxygen etc. from the endometrium.

5.7.6 State that the fetus is supported and protected by the amniotic sac and amniotic fluid.
5.7.7 State that materials are exchanged between the maternal and fetal blood in the placenta.

5.7.8 Outline the process of birth and its hormonal control, including progesterone and oxytocin.
· At the end of pregnancy, estrogen level is high, but the progesterone level drops.

· Estrogen stimulates the uterus to contract (progesterone inhibits the contraction).

· The contraction of the uterus stimulates the pituitary gland to release oxytocin.

· Oxytocin stimulates the uterus to contract.

· Uterine contractions triggers further release of oxytocin. Positive feedback.

5.7.9 Describe four methods of family planning and contraception.

Mechanical:
· Condom: prevents fertilization by stopping sperms from entering the uterus. Reliable and easy to obtain. Offer some protection against sexually transmitted disease. Could break or leak and cannot be used spontaneously.
Chemical:

· Morning-after pill: contains high level of estrogen to prevent implantation. Can be used after intercourse. Could produce unpleasant side-effects. 
· Birth-control pill: contains synthetic estrogen and progesterone, prevents ovulation and implantation. Reliable when taken regularly. Does not interrupt spontaneity. Occasionally causes side-effects.

Behavioral:

· Rhythm method: not have intercourse during the fertile period of menstrual cycle. No cost, but difficult to do and unreliable.

5.7.10 Discuss the ethical issues of family planning and contraception.
For:
· Prevents birth of unwanted children.
· Couples with genetic disorder can choose not to have children.

· Fewer abortions.

· Reduce human overpopulation.
Against:

· Against religious belief.
· Can encourage promiscuity.
· Some methods involve death of zygotes, killing of a fetus?

5.7.11 Outline the technique of amniocentesis.
· Amniocentesis involves withdrawing a small sample of amniotic fluid containing embryonic cells using a syringe, during week 14-16.
· The fetal cells are cultured and then tested, using karyotyping to detect chromosomal abnormalities or using biochemical test to detect genetic diseases.
· It can be used to diagnose nearly 400 conditions from chromosomal abnormalities to biochemical disorders.
· Amniocentesis can increase the risk of miscarriage with approx. 1%.
5.7.12 Outline the process of in vitro fertilization (IVF).
· Use drugs to stop the normal menstrual cycle.

· Large dose of FSH stimulates many follicles to grow.

· Hormones make to egg cells mature.
· Eggs are extracted and harvested through the vagina.

· Semen is provided. The eggs are mixed with the sperms.
· Fertilized eggs are selected (genetic tests are preformed at 8-cells stage).
· 1-2 embryos at the blastocyst stage are implanted.

5.7.13 Discuss the ethical issues of IVF.
For:
· Gives childless couples opportunities to have children.

· Possible to do genetic tests on the embryo.

· Makes sperm and egg donation possible.
Against:
· Makes multiple births more frequent.

· Fertilization of many eggs to produce one healthy baby. Who decides which embryo to implant? Who decides what to do with the rest of the embryos?
· Not 100% successful and very expensive.

· Problems with surrogate mothers and elderly mothers.

