Topic 5: Human Health and Physiology

5.1 Digestion (3h)

5.1.1
Explain why digestion of large food molecules is essential.
3



x-ref.- 2.2.5

5.1.2
Explain the need for enzymes in digestion.
3



x-ref.- 2.3.3



The need for increasing the rate of digestion at body temperature is the important point.

5.1.3
State the source, substrate, products and optimum pH conditions for one amylase, one protease and one lipase
1

Any human enzymes can be selected. Details of structure or mechanisms of action are not required.
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5.1.4
Draw a diagram of the digestive system. 
1

The diagram should show the mouth, esophagus, stomach, small intestine, large intestine, anus, liver, pancreas and gall bladder.

5.1.5
Outline the function of the stomach, small intestine and large intestine.
2

5.1.6
Distinguish between absorption and assimilation.
2

5.1.7
Explain how the structure of the villus is related to its role in absorption of the end products of digestion.
3



xref.- 1.4.3, 1.4.5, 1.4.6, 1.4.7

5.2 The Transport System (3h)

5.2.1
Draw a diagram of the heart showing all four chambers, associated blood vessels and  valves.1

All blood vessels connected directly to the heart, including coronary vessels, should be shown. Care should be taken to show relative wall thickness of the four chambers. The histology of the heart is not required.

5.2.2
Describe the action of the heart in terms of collecting blood, pumping blood and opening and closing valves.
2

A basic understanding is required, limited to the collection of blood by the atria which is then pumped out by the ventricles into the arteries. 

The direction of flow is controlled by atrio-ventricular and semilunar valves.

5.2.3
Outline the control of the heartbeat in terms of the pacemaker, nerves and adrenalin.
2

Histology of the heart muscle, names of nerves or transmitter substances are not required. Students should understand that the heart beats "of its own accord" (myogenic) and speeds up or slows down through involuntary control.

5.2.4
Explain the relationship between the structure and function of arteries, capillaries and veins.3

5.2.5
State that blood is composed of plasma, erythrocytes, leucocytes (phagocytes and lymphocytes) and platelets.
1

5.2.6
State that the following are transported by the blood: nutrients, oxygen, carbon dioxide, hormones, antibodies and urea.
1



No chemical details are required.

5.3 Pathogens and Disease (2h)

5.3.1
Define Pathogen—an organism or virus that causes a disease.
1

5.3.2 State one example of a disease caused by members of each of the following groups:
1



Students should know to which group the pathogen that causes each disease belongs.



Viruses



Bacteria



Fungi



Protozoa



Flatworms



Roundworms

5.3.3
List six methods by which pathogens are transmitted and gain entry to the body.
1



Note that this is simply a list and no descriptions or details of methods are required.



1.



2.



3.



4.



5.



6.

5.3.4
Describe the cause, transmission and effects of one human bacterial disease.
2
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	Transmission
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5.3.5
Explain why antibiotics are effective against bacteria but not viruses.
3

Antibiotics block specific metabolic pathways found in bacteria, but not in eukaryotic cells. Viruses reproduce using the host cell metabolic pathways that are not affected by antibiotics.

5.3.6
Explain the cause, transmission and social implications of AIDS.
3

AIDS is selected as one syndrome where the immune system fails and opportunistic pathogens cause further harm.

5.4 Defence Against Infectious Disease (2h)

5.4.1
Explain how skin and mucous membranes act as barriers against pathogens.
3



A diagram of the skin is not required.

5.4.2
Outline how phagocytic leucocytes ingest pathogens in the blood and in body tissues.
2



Details of the sub-divisions and classifications of phagocytes are not required.

5.4.3
State the difference between antigens and antibodies.
1

5.4.4
Explain antibody production.
3



x-ref.- 10.1.4- AHL

Many different types of lymphocyte exist. 

Each type recognizes one specific antigen and responds by dividing to form a clone. 

This clone then secretes a specific antibody against the antigen. 

No other details are required.

5.4.5
Outline the effects of HIV on the immune system.
2

The effects of HIV should be limited to a reduction in the number of active lymphocytes and a loss of the ability to produce antibodies.

x-ref.- 6.3.6- AHL Transcription- Reverse Transcriptase

5.5 (2h) Gas Exchange 

5.5.1
List the features of alveoli that adapt them to gas exchange.
1

This should include 

a large total surface area, 

a wall consisting of a single layer of flattened cells, 

a moist lining, 

a dense network of capillaries.

5.5.2
State the difference between ventilation, gas exchange and cell respiration.
1



ventilation,



gas exchange



cell respiration

5.5.3
Explain the necessity for a ventilation system.
3



A ventilation system is needed to maintain concentration gradients in the alveoli.

5.5.4 Draw a diagram of the ventilation system including trachea, bronchi, bronchioles and lungs.1

5.5.5
Explain the mechanism of ventilation in human lungs including the action of the internal and external intercostal muscles, the diaphragm and the abdominal muscles.
3

5.6 Homeostasis and Excretion (5h)

5.6.1
State that HOMEOSTASIS involves maintaining the internal environment at a constant level or between narrow limits, including blood pH, oxygen and carbon dioxide concentrations, blood glucose, body temperature and water balance.
1



The internal environment consists of blood and tissue fluid. 



x-ref.-2.3.3- Enzymes

5.6.2
Explain that homeostasis involves monitoring levels of variables and correcting changes in levels by negative feedback mechanisms.
3



x-ref.-12.2.6- AHL Kidney

5.6.3
State that the nervous and the endocrine systems are both involved in homeostasis.
1

5.6.4
State that the nervous system consists of the central nervous system (CNS) and peripheral nerves and is composed of special cells called neurons that can carry electrical impulses rapidly.
1

No structural or functional division of the nervous system or details of impulse transmission or synapses are required.

5.6.5
Describe the control of body temperature including the transfer of heat in blood, the role of sweat glands and skin arterioles, and shivering.
 2

5.6.6
State that the endocrine system consists of glands which release hormones that are transported in the blood.
1

The nature and action of hormones or direct comparisons between nerve and endocrine systems are not required.

5.6.7
Explain the control of blood glucose concentration, including the roles of glucagon, insulin and ( and ß cells in the pancreatic islets.
3

( islet cells produce glucagon; ß islet cells produce insulin. The regulation of glucose concentration within normal limits and the feedback mechanisms should be stressed. The effects of adrenaline are not required here.

5.6.8
Define excretion.
1

5.6.9
Outline the role of the kidney in excretion and the maintainance of water balance.
2

Details of structure or physiology are not required. Mention that, by adjusting the volume and content of the urine, the kidney removes urea, excess salts and water.

5.7 Reproduction (5h)

5.7.1
Draw diagrams of the adult male reproductive system.
1

The relative positions of the organs is important. Do not include any histological details, but include the bladder and urethra.

5.7.1
Draw diagrams of the female reproductive system.
1

The relative positions of the organs is important. Do not include any histological details, but include the bladder and urethra.

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).
3

Reference to the fact that in males LH is called interstitial cell stimulating hormone (ICSH) and the involvement of the hypothalamus (releasing factors) in both sexes are not expected. Emphasize feedback control. The menstrual cycle explanation should include graphs showing relative changes of hormone levels and the endometrium.

5.7.3
List the secondary sexual characteristics in both sexes.
1

5.7.4
State the difference between copulation and fertilization.
1



Acrosome reaction, meiotic details etc are required for higher level (HL) only. 



See topic 9.2.1.

5.7.5
Describe early embryo development up to the implantation of the blastocyst.
2



Limit this to several mitotic divisions resulting in a hollow ball of cells called the blastocyst.

5.7.6
State that the fetus is supported and protected by the amniotic sac and amniotic fluid.
1

Embryonic details of the fetus and the structure of amniotic membranes or placenta are not expected.

5.7.7
State that materials are exchanged between the maternal and fetal blood in the placenta.
1

5.7.8
Outline the process of birth and its hormonal control, including progesterone and oxytocin.2

Limit this to the reduction in the level of progesterone that results in the release of oxytocin. Oxytocin causes uterine contractions that trigger further release of oxytocin. This is an example of positive feedback. X-ref.- 5.6.2- Negative Feedback Mechanisms

5.7.9
Describe four methods of family planning and contraception.
2



At least one method from each of the following types should be studied:



Mechanical



Chemical



Behavioural.

5.7.10
Discuss the ethical issues of family planning and contraception.
3

5.7.11
Outline the technique of amniocentesis.
2

Amniocentesis involves withdrawing some amniotic fluid containing embryonic cells using a syringe. It can be used to diagnose nearly 400 conditions from chromosomal abnormalities to biochemical disorders. Mention possible risks from the procedure. X-ref -3.4.6.

5.7.12
Outline the process of in vitro fertilization (IVF).
2

5.7.13
Discuss the ethical issues of IVF.
3
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