5.9 Module 2805                        Component 05: Mammalian Physiology and Behaviour
	Content
	In
	Comments

	5.9.1 Mammalian Nutrition
Content
	  
	  

	( Principles of heterotrophic nutrition.
	9.1
	  

	( Structure of the human gut and associated organs.
	9.2
	Figure 2, spread 9.2 shows the structure of the human gut.

	( Digestion and absorption.
	9.3 to 9.5
	  

	( Nervous and hormonal control of digestion.
	9.4 and 9.5
	9.4 deals with the control of gastric secretions; 9.5 with pancreatic and intestinal secretions.

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) explain what is meant by heterotrophic nutrition, and outline the basic principles.
	9.1
	  

	(b) explain what is meant by the terms ingestion, digestion, absorption and egestion.
	9.2
	Figure 1, spread 9.2 shows the main processes of nutrition.

	(c) distinguish between mechanical and chemical digestion.
	9.3
	Spread 9.3 describes mechanical and chemical digestion in the buccal cavity.

	(d) recognise on photographs and diagrams, and by using the light microscope, the following main regions of the gut: stomach, ileum and colon.
	9.4 and 9.5
	Figures in spreads 9.4 and 9.5 include diagrams of the stomach, ileum and colon, but do not include photomicrographs. Students are advised to study appropriate slides.

	(e) describe the structure of the stomach and its functions in digestion and absorption.
	9.4
	  

	(f) describe the structure of the ileum and its functions in digestion and absorption.
	9.5
	  

	(g) describe the functions of the colon in absorption.
	9.5
	  

	(h) describe the gross structure and histology of the pancreas and explain its functions as an exocrine gland.
	8.3
	8.3 deals with the endocrine functions of the pancreas,and figure 2 shows the structure of the pancreas. Its functions as an exocrine gland are covered in spread 9.5.

	(i) state the site of production and action , and explain the functions of: pepsin, trypsin, chymotrypsin, exopeptidases, amylases, maltase, lipase and bile salts.
	9.5
	Table 1, spread 9.5 gives the main secretions associated with the small intestine. See also 9.4 for gastric secretions (includes pepsin).

	(j) describe the specialisation of teeth and digestive systems in a named ruminant and a named carnivore.
	9.10 and 9.11
	9.10 describes the teeth and nutrition of ruminants; 9.11 describes teeth and nutrition of carnivores.

	(k) outline the role of the nervous system and hormones in the control of digestion.
	9.4 and 9.5
	See also spread 11.2 for a comparison of nervous and endocrine control.

	5.9.2 The Liver
Content
	  
	  

	( Gross structure and histology.
	8.4
	  

	( Roles in metabolism.
	8.4
	  

	( Metabolism of alcohol and the long term consequences of excessive consumption.
	16.11
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe the gross structure of the liver, including its associated blood vessels.
	8.4
	  

	(b) describe the histology of the liver and recognise this using the light microscope.
	8.4
	Figures 1 and 2, spread 8.4 show the gross structure of the liver and histology diagrammatically; photomicrographs of liver sections are not included.

	(c) explain the roles of the liver in carbohydrate metabolism and the production of glucose from amino acids.
	8.4
	  

	(d) explain the roles of the liver in fat metabolism, including the use of fats in respiration, the synthesis of triglycerides from excess carbohydrate and protein, the synthesis and regulation of cholesterol, and the transport of lipids to and from the liver as lipoproteins. (No biochemical details are required.)
	8.4
	An outline of the role of the liver on fat metabolism is given in spread 8.4.
See also 16.8 for a discussion of cholesterol and lipoproteins.

	(e) explain the roles of the liver in deamination, transamination and urea formation. (An outline of the ornithine cycle is all that is expected.)
	8.4
	Figure 3, spread 8.4 gives an outline of the ornithine cycle.

	(f) describe the production and use of bile.
	8.4
	  

	(g) describe the production, and explain the roles, of the plasma proteins fibrinogen, globulins and albumin.
	8.4
	  

	(h) outline the roles of the liver in detoxification.
	8.4
	  

	(i) describe the metabolism of alcohol in the liver, and the long term consequences of excessive alcohol consumption.
	16.11
	16.11 describes alcoholic liver disease.

	5.9.3 Support and Locomotion
C3.1a
Content
	  
	  

	( The skeletal system and movement.
	11.1
	  

	( Histology of bone, cartilage and striated muscle.
	11.2, 11.3
	  

	( Muscle contraction.
	11.5
	  

	( Effects of ageing.
	16.4
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) identify the major limb bones of a mammal. (Reference should be made to the structure of the pentadactyl limb.)
	11.2
	Figure 4, spread 11.2 shows the human skeleton. Figure 3, spread 23.3 shows the pentadactyl limb.

	(b) relate the structure of a thoracic and a lumbar vertebra to their functions.
	11.2
	Figure 4 (d) shows a human vertebrae, but the structure and function of thoracic and lumbar vertebrae are not compared.

	(c) describe the lever action of the human arm. (The importance of antagonistic muscles in movement should be appreciated.)
	11.3
	The physics of the lever action of the arm is not described.

	(d) use the light microscope to interpret the structure of compact bone, and hyaline cartilage.
	11.2
	  

	(e) describe the structure of a synovial joint and identify the different types of joint.
	11.3
	Figure 3, spread 11.3 shows a typical synovial joint.

	(f) describe the histology and ultrastructure of striated muscle.
	11.4
	  

	(g) describe the structure of a neuromuscular junction and explain how a nerve impulse causes muscle to contract.
	11.4
	Figure 3, spread 11.4 shows a neuromuscular junction.

	(h) describe the sliding filament theory of muscle contraction. (The roles of the control proteins troponin and tropomyosin should be considered.)
	11.5
	  

	(i) outline the effects of ageing on the locomotory system with reference to osteoarthritis and osteoporosis. C3.1a
	16.4
	  

	5.9.4 The Nervous System
C3.1a
Content
	  
	  

	( Organisation of the mammalian nervous system.
	10.7
	  

	( Roles of the autonomic nervous system.
	10.7
	  

	( Brain structure and function
	10.13
	  

	( Alzheimer’s disease as an example of brain malfunction.
	16.3
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe the organisation of the nervous system with reference to the central and the peripheral systems.
	10.7
	  

	(b) outline the organisation of the autonomic nervous system into a sympathetic and a parasympathetic system.
	10.7
	Figure 3, spread 10.7 shows the main functions of the autonomic nervous system.

	(c) outline the roles of the autonomic nervous system in controlling the digestive system, heart action and the size of the pupil in the eye.
	10.7
	See also 7.7 for control of heart action;
9.4 and 9.5 for control of digestive juices.

	(d) describe the gross structure of the mammalian brain.
	10.13
	  

	(e) outline the functions of the cerebrum, hypothalamus, cerebellum and medulla oblongata.
	10.13
	  

	(f) describe the symptoms and possible causes of Alzheimer’s disease as an example of brain malfunction. C3.1a
	16.3
	  

	5.9.5 Sense Organs and the Reception of Stimuli
C3.1a
Content
	  
	  

	( Structure and functions of the eye.
	1011, 10.12
	  

	( Effects of ageing on the eye.
	10.11
	  

	( Structure and functions of the ear.
	10.9, 10.10
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) describe the gross structure of the eye and outline the functions of its parts, including accommodation.
	10.11
	Figure 3, spread 10.11 shows accommodation.

	(b) describe the structure of the retina with reference to the arrangement of rods, cones, bipolar cells and ganglion cells.
	10.12
	Figure 1, spread 10.12 shows the arrangement of rods and cones.

	(c) relate the structure of the eye to visual acuity, colour vision and sensitivity to different light intensities.
	10.12
	  

	(d) outline the general principles involved in the reception and recognition of visual stimuli by the brain.
	10.12
	  

	(e) discuss the effects of ageing on the eye, with reference to cataracts and their treatment. C3.1a
	10.11
	See Fact of Life, spread 10.11 for reference to cataracts.

	(f) describe the gross structure of the ear and outline the functions of its parts in hearing and balance.
	10.9 and 10.10
	10.9 deals with structure of the ear, and 10.10 discusses how hearing and balance take place.

	5.9.6 Behaviour
C3.3.
Content
	  
	  

	( Innate behaviour in mammals.
	11.8
	  

	( Learned behaviour.
	11.9
	  

	Learning Outcomes
Candidates should be able to:
	  
	  

	(a) explain, with reference to their biological significance, what is meant by innate behaviour, instinct and reflex action.
	11.8
	  

	(b) describe one example of a reflex action.
	11.8
	Figure 2, spread 11.8 refers to a simple reflex.

	(c) explain that some behaviour can be interpreted in terms of stereotyped, automatic responses, and that these can be modified by environmental stimuli.
	11.8
	Stereotyped behavour, such as Fixed Action Patterns, are described in 11.8.

	(d) outline the methods and conclusions of the classic experiments to investigate the nature of learned behaviour, with reference to the work of Pavlov on conditioning, the work of Skinner on operant conditioning and the work of Kohler on intelligent behaviour in chimpanzees.C3.3
	11.9 to 11.11
	11.9 defines learning;
11.10 described Pavlovian conditioning and Skinner’s work on operant conditioning;
11.11 describes some of Kohler’s classic experiments.


 

