Unit 4             Respiration and coordination and Options
	Content
	In
	Comments

	4.1 Metabolic pathways 
understand the concept of a metabolic pathway as a sequence of enzyme-controlled reactions; appreciate the roles of enzymes in the control of such pathways, illustrated by oxidoreductases and hydrolases; anabolism and catabolism;
	3.1 to 3.5
	See 3.2 for a description of the effect of enzymes; spread 3.4 explains how metabolic pathways can be controlled by end-product inhibition.

3.5 describes the action of oxidoreductases and hydrolases.

	understand the significance of ATP in metabolism as the immediate supply of energy for biological processes.
	2.11
	  

	Cellular respiration 
describe the conversion of monosaccharides to pyruvate during glycolysis; the phosphorylation of hexose molecules; breakdown to glycerate 3-phosphate (GP); production of reduced coenzyme (NADH + H+) and ATP (details of intermediate compounds and reactions, other than those specified, are not required).
	6.2
	  

	Aerobic respiration 
understand that during the complete oxidation of pyruvate the events of the Krebs cycle result in the production of carbon dioxide, more reduced coenzyme (NADH + H+) and ATP (detailed knowledge of the intermediate stages in the Krebs cycle is not required);
	6.3
	  

	understand the role of the electron-transport chain in generating ATP (oxidative phosphorylation); understand the role of molecular oxygen as a hydrogen acceptor forming water;
	6.4
	  

	recall the structure of a liver mitochondrion; identify inner and outer membranes and the inter membranal space;
describe and understand the role of mitochondria as the site of Krebs cycle and electron-transport chain; understand the location of enzymes and electron carriers; understand the role of oxidoreductases.
	  
	Liver mitochondria are typical animal mitochondria, one of which is shown in figure 4, spread 4.4. The intermembranal space in the fluid-filled compartment between the inner and outer membranes is shown (figure 3, spread 6.4).

	Anaerobic respiration 
understand the situations in which the pyruvate formed in glycolysis may not undergo complete oxidation; formation of lactic acid in muscle; formation of ethanol in yeast;
	6.2
	  

	compare and explain the differences in the yields of ATP from the complete oxidation of glucose and from the fermentation of glucose to lactic acid or ethanol.
	6.4
	6.4 deals with the efficiency of ATP production.

	Practical work to include experiments to illustrate the role of hydrogen acceptors using a redox indicator (such as methylene blue or tetrazolium chloride).
	Practical work is not covered
	  

	4.2 Regulation of the internal environment 
understand the concept of homeostasis and its importance in maintaining the body in a state of dynamic equilibrium;
understand that homeostasis allows organisms to be independent of the external environment;
understand the concept and roles of feedback mechanisms.
	8.1
	  

	Mammalian kidney 
understand the role of the mammalian kidney in osmoregulation and nitrogenous excretion; describe the structure of the mammalian kidney; describe and understand the function of the nephrons;
	8.5 to 8.8
	Figure 2, spread 8.5 shows the structure of a mammalian kidney

	understand the production of urea in the liver from excess amino acid; (details of the ornithine cycle are not required);
describe the process of ultrafiltration; understand the selective reabsorption of water and solutes; the counter-current multiplier;
	8.2
	See figure 3, spread 8.2 for the production of urea.

	understand how the control of the water and solute content of the blood is achieved; the role of osmoreceptors in the hypothalamus;
the pituitary gland; the action of antidiuretic hormone; the principle of negative feedback.
	8.8
	  

	Regulation of blood glucose 
understand the factors which lead to variation in blood glucose levels; the roles of insulin, glucagon and adrenaline in the control of blood glucose levels; the role of the liver in glucose-glycogen metabolism.
	8.2
	See also 8.4 for a description of the role of the liver.

	Response to changes in the external environment 
understand the need for the detection of external stimuli;
the concept of sensory receptors, illustrated by the detection of light in flowering plants by phytochrome pigments and in animals by the retinal pigments in the mammalian eye.
	10.1

14.12

10.12
	14.12 deals with phytochromes and flowering.

10.12 deals with retinal pigments.

	Chemical coordination in animals 
understand the nature of mammalian hormones; the principles of hormonal action and control as illustrated by the action of insulin and glucagon in the regulation of the blood glucose level, antidiuretic hormone and reproductive hormones; the principle of negative feedback.
	8.2

8.8

8.1
	Glucagon and insulin are covered in spread 8.2.

ADH is covered in spread 8.8;

Negative feedback is covered in spread 8.1.

Reproductive hormones are covered in chapter 12, see particularly 12.4 and 12.9.

	Nervous coordination in mammals 
appreciate the differences between nervous and hormonal coordination;
describe the structure and functions of sensory, relay and effector neurones; the role of Schwann cells and myelination;
	10.1
	  

	understand the nature of the nerve impulse; describe the propagation of action potentials in terms of changes in the
permeability of the membrane to sodium ions, resulting in a wave of depolarisation propagating an action potential;
	10.4 to 10.5
	10.4 describes how a nerve impulse is set up;

10.5 describes transmission.

	describe the structure and functions of a synapse; understand the role of acetylcholine as a transmitter substance; post-synaptic potentials;
	10.6
	10.6 deals with the synapse.

	understand the effects of drugs on synaptic transmission, as illustrated by nicotine.
	16.6
	  

	Practical work to include reaction time experiments; microscopic
examination of the histology of the spinal cord
	Practical work is not covered
	  

	The central nervous system 
describe the gross structure of the brain and spinal cord;
describe the location and functions of the medulla, cerebellum, hypothalamus and cerebral hemispheres;
	10.7 and 10.13
	Figure 2, spread 10.7, shows the spinal cord; spread 10.13 deals with the brain.

	describe the functioning of a spinal reflex arc and the types of neurone involved; understand the value of such reflexes in response to changes in the external environment.
	11.8
	Figure 2, spread 11.8 shows a reflex arc.

	Options
Students are requested to select one Option from the following list:
A Microbiology and biotechnology
B Food science
C Human health and fitness.
	  
	  


 

