Unit 2H                      Exchange, transport and reproduction in humans
	Content
	In
	Comments

	2H.1 Exchanges with the environment 
appreciate that materials exchanged with the environment include respiratory gases, nutrients and excretory products.
	  
	Different exchange processes are dealt with separately in Advanced Biology; respiratory gases mainly in chapter 7; nutrients in chapter 9; and excretory products in chapter 8

	Exchanges surfaces 
describe the features of exchanges surfaces which aid passive and active transport; identify and describe the histology of epithelia revealed by light and electron microscopy; squamous epithelium (alveolus), cuboidal epithelium (nephron), columnar epithelium (ileum).
	4.7
	The ‘typical animal cell’ shown in figure 2, spread 4.1 is a cheek cell, an epithelial cell.

Spread 4.3 considers organelles found in typical animal cells, including epithelial cells.

Features of exchange surfaces are discussed in spread 7.3 (alveolus), 8.6 (nephrons), and 9.5 (ileum).

	Breathing 
describe the structure of the breathing system and the mechanism of ventilation;
understand the principle of a spirometer and interpret spirometer data;
	7.2
	Figure 2, spread 7.2 shows spirometer; figure 3 shows spirometer data.

	understand the effects of physical activity and increase in carbon dioxide concentration on breathing rate and volume.
	7.10
	  

	Practical work to include the use of simple apparatus to estimate vital capacity; variation of breathing rates with physical activity and quantitative comparisons of inspired and expired air.
	  
	Practical activities are not included

	Gas exchange 
describe the characteristics of alveoli as surfaces involved in gas exchange; describe the effects of smoking on ventilation and gas exchange; understand the effects of smoking in relation to pregnancy; describe the causes and effects of carbon monoxide;
explain the origin of carbon monoxide from car exhausts and tobacco smoke.
	7.3

16.6
	Alveolus structure is shown in figure 1, spread 7.3.

Note that carbon monoxide is a major constituent of car exhaust fumes, it forms due to the incomplete combustion of carbon and carbon compounds.

	Digestion and absorption 
describe the structure of the alimentary canal in relation to digestion and absorption;
	9.2
	  

	describe mastication and movement of food along the gut;
	9.3
	Figure 4 spread 9.3 shows peristalsis.

	describe the histology of the ileum wall; understand the sources and effects of secretions concerned with the digestion of carbohydrates.
	9.4
	See also spread 2.6 for an account of hydrolysis of starch.

	2H.2 Transport of materials
Circulation 
understand the functions of the circulatory system for the transport of respiratory gases, metabolites, metabolic wastes and hormones.
	7.4
	  

	The circulatory system 
describe the structure of the human heart and coronary circulation;
	7.5
	  

	understand the cardiac cycle; myogenic stimulation; understand how the cardiac cycle is coordinated;
	7.6
	Figure 3, spread 7.6 shows a normal ECG.

	describe a normal ECG and understand the role of artificial pacemakers;
	7.7
	Figure 1, spread 7.7 shows an artificial pacemaker.

	describe the structure and roles of arteries, veins and capillaries.
	7.4
	Figure 2, spread 7.4 shows the structure of the blood vessels.

	Practical work to include investigation of the effects of physical activity on pulse rate.
	7.7

Details of practical activities not covered
	Figure 2, spread 7.7 describes how to check pulse rate.

	Blood and body fluids 
describe the composition of blood as plasma and blood cells, to include erythrocytes and leucocytes (neutrophils, eosinophils, monocytes and lymphocytes);
	7.8
	Figure 1, spread 7.8 shows the major components of blood.

	describe the structure of erythrocytes and understand their role in transport;
	7.8
	  

	understand the roles of leucocytes in phagocytosis and secretion of antibodies;
	15.5 and 15.6
	Spread 15.5 refers to phagocytes, types of Leucocytes.

15.6 describes antibodies.

	understand the transport of oxygen and carbon dioxide;
describe the roles of respiratory pigments (haemoglobin, fetal haemoglobin and myoglobin);
	7.9
	See also 7.10 for a discussion of the role of myoglobin; fetal haemoglobin is covered in spread 12.8.

	understand and interpret dissociation curves of haemoglobin and the Bohr effect;
	7.9
	Figure 3, spread 7.9 show the dissociation curves, and figure 4 shows the Bohr effect.

	describe the interchange of materials between capillaries and tissue fluid, including the formation and reabsorption of tissue fluid and the formation of lymph.
Practical work to include the microscopic examination of stained blood films and the identification of cells.
	7.11
	Figure 2, spread 7.11 summarises the interchange of materials between blood, tissue fluid, and lymph.

	2H.3 Human ecology
Adaptations to extreme environments 
understand the effects of extremes of environmental temperature
and of life at high altitude.
	22.16
	  

	Extremes of temperature 
recall normal body temperature and appreciate diurnal variation;
	8.9
	Spread 11.14 deals with human behavioural rhythms and diurnal variations of body temperature.

	understand the structural, physiological and behavioural mechanisms of temperature regulation, including the structure and roles of the skin, and the roles of thermoreceptors and the hypothalamus;
understand the causes and effects of heat stress, including salt loss, heat cramp, moderate and severe dehydration;
	8.10

8.11
	Heat stress is mentioned in spread 8.10, but salt loss and heat cramp are not dealt with in detail. See also Fact of Life, spread 2.4 for a description of dehydration effects.

	appreciate the differences between acclimatisation in a visitor and adaptation in a native;
	22.16
	  

	understand the causes and effects of cold stress, including cold injury, trench foot and frostbite, wind chill and exposure leading to hypothermia.
	8.10
	Cold stress is mentioned in spread 8.10, and hypothermia described, but cold injury, trench foot and frostbite, wind chill and exposure are not dealt with.

	High altitude 
describe the environmental conditions in high mountains, including low atmospheric pressure, low temperature, low humidity, high winds and increased solar radiation;
describe the physiological effects of high altitude including hypoxia, hyperventilation, changes in lung volume and pulmonary diffusing capacity, increased red cells and haemoglobin concentration, initial increase in cardiac output;
describe the effects of high altitude stress, including the general symptoms of mountain sickness, increased secretion of antidiuretic hormone, redistribution of body fluids, and impairment of mental reactions;
appreciate the differences between acclimatisation in a visitor and adaptation in a native.
	22.16
	See also chapter 7 for an account of gaseous exchange and circulatory system in humans, ventilation and lung volumes (7.2), pulmonary diffusion (7.3), red cells (7.8), haemoglobin (7.9), and cardiac output (7.7) are covered in this chapter.

Increased secretion of ADH will tend to reduce the volume of urine, helping to conserve water (see spread 8.8).

	2H.4 Human reproduction and development
Reproduction 
describe the structures and functions of the male and female reproductive systems;
	12.2
	Figures 1 and 2, spread 12.2 show the male and female reproductive systems.

	recall that gamete formation involves a reduction division (meiosis) and understand its significance as the division of a diploid nucleus to give haploid nuclei; understand the behaviour of chromosomes during the first and second divisions of meiosis including chiasmata formation (names and details of stages of prophase are not required);
	4.12
	Figures 1 and 2, spread 4.12 show meiosis.

	describe the production of gametes in oogenesis and spermatogenesis;
	12.3
	  

	describe and understand the events in the menstrual cycle; understand the roles of luteinising hormone, follicle-stimulating hormone, oestrogen and progesterone;
describe the transfer of male gametes leading to fertilisation;
	12.4
	  

	describe implantation; understand the functions of the placenta in relation to the development of the embryo; understand the role of the placenta in controlling the passage of potentially harmful substances, illustrated by reference to nicotine, alcohol, heroin and viruses such as HIV and rubella;
	12.7

12.8
	The role of the placenta in controlling the passage of potentially harmful substances is mentioned, but not in detail.

	describe the stages of birth and understand the control by fetal and maternal hormones;
	12.9
	Figure 2, spread 12.9 shows the hormonal control of uterine contractions during birth.

	describe colostrum and milk production; understand the control of milk production by prolactin and oxytocin; understand the importance of colostrum.
	12.10
	  

	Practical work to include microscopic examination of the histology of ovary and testis.
	  
	Although practical activities are not covered in Advanced Biology, figure 1 and figure 2 in spread 12.3 show the structure of the gonads.

	Development 
interpret human growth curves, including changes in the proportions of body parts from birth to maturity;
	12.11
	  

	describe the effects of ageing on the skeletal system, illustrated by osteoarthritis and osteoporosis; on the cardiovascular system and reproductive systems, illustrated by the menopause and HRT.
	16.4

12.4
	See Fact of Life, spread 12.4 for a short account of HRT.


 

