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 Course description

This subject introduces students to cellular metabolism and energy transfer mechanisms.  A description of the individual reactions that constitute the carbohydrate catabolic and anabolic pathways is given. It provides an understanding of nitrogen and fatty acid metabolism. The role of signals and hormones in maintaining homeostasis is explored. The understanding of metabolism provides a foundation for many subjects in biochemistry and biomedical sciences.

The subject also introduces the basic tools and methods of biochemical experimentation, the application of biochemical reasoning and presentation of results in written format.

The course is divided into the following five major topics:

● Carbohydrate metabolism 

●Lipid metabolism 

● Amino acid metabolism 

● Porphyrin and Nucleotide metabolism 

●Metabolic intergration and regulation                              

Course Objectives

●To give students an understanding of how energy in form of ATP is derived from food consumed.

● To give students a good understanding of the role of various pathways, their relationship and control.

● To put metabolism in the intergrated context of the functions of organs and the whole body.

● To have a good understanding of the actions of hormones and hormonal interrelationship in the regulation of metabolism.

Teaching and assessment pattern

Duration of the course

 The course has two components i.e, lecture and practical session. The lectures and practicals will be covered in 15 weeks, 3 hrs of instruction per week and 2hrs per week for the practical.

Mode of teaching

Lectures, tutorials, reading assignment, practical classes.

Assessment method

This will include assignments, tests, laboratory practical reports and end of module examination.

The following instruments will be used to assess the extent of growth in skills , abilities and understanding acquired

Requirements        No of units                  Contribution

Tests                           1                                 20%

Practical reports          7                                 20%

Final examinations      1                                 60%

Reading list

● Lehninger, Nelson and Cox (1993). Principles of biochemistry. 2nd edition, Worth Publishers, New York.

● Voet D., Voet J., Pratt C.(2006). Fundamentals of Biochemistry, life at molecular level. 2nd edition published by John Wiley and Sons,Inc.

● Stryer (1992). Biochemistry. 5th edition, W.H freeman and Company, New York.

● Murray, Granner, Mayes, Rodwell (2003). Harpers Illustarated Biochemistry, 26th edition,Mcgraw-Hill Companies U.S.A.

Course outline

Carbohydrate metabolism 

Glycolysis, Krebs cycle, pentose phosphate pathway, Mitochondrial Electron transport and oxidative phosphorylation, gluconeogenesis, Glycogen metabolism mechanisms of action of insulin, regulation of metabolism in liver.

Lipid metabolism

Absorption of fats and activation of fatty acids, Beta-oxidation of unsual fatty acid,formation of ketone bodies, Biosynthesis of fatty acids, triacyglycerols and phospholipids and cholesterol biosynthesis, transport of cholesterol and regulation of lipid metabolism.

Amino acid metabolism

Proteolysis, amino acid pool, metabolic flow of amino acid nitrogen, fate of carbon skeletons, biosynthesis of other amino acid-derived compounds, heme metabolism.

Nucleotide metabolism

Synthesis of purine and pymiridine nucleotides

Degradation of purines and pyrimidines, inhibition of purine and pyrimidine metabolism, Deoxyribonucleotides

Metabolic intergration and regulation

Organ specialization; the brain, muscle, adipose tissue, liver and kidney; inter-organ metabolic pathway, hormonal control (mechanism of action of steroid hormones); signal transduction(adenylate cyclase, protein phoshatase).

 Suggested teaching program

Carbohydrate metabolism                                                                 3 to 4 weeks

●Glycolysis,

●Krebs cycle, pentose phosphate pathway, 

●Oxidative phosphorylation and photophosphorylation

●Gluconeogenesis, 

●Glycogen metabolism 

●Mechanisms of action of insulin on carbohydrate metabolism

Lipid metabolism                                                  


  3 weeks

●Absorption of fats and activation of fatty acids

●Beta-oxidation of unsual fatty acid

●Formation of ketone bodies, 

●Biosynthesis of fatty acids, triacyglycerols and phospholipids 

●Cholesterol biosynthesis

●Transport of cholesterol and regulation of lipid metabolism.

Amino acid metabolism                                              

3 weeks

●Proteolysis

●Amino acid pool,

●Metabolic flow of amino acid nitrogen, 

● Fate of carbon skeletons, 

 ●Biosynthesis of other amino acid-derived compounds,

 ●Porphyrin (heme) Metabolism

Nucleotide metabolism                                                     

  3 weeks

●Synthesis of purine and pymiridine nucleotides

●Degradation of purines and pyrimidines

●inhibition of purine and pyrimidine metabolism 

●Deoxyribonucleotides

● Disorders of nucleotide metabolism

Metabolic intergration and regulation                              

     2 weeks

●Organ specialization; the brain, 

      muscle, adipose tissue, liver and kidney;

●Inter-organ metabolic pathway, 

●Hormonal control 

     mechanism of action of steroid hormones 

     signal transduction(adenylate cyclase, protein phoshatase).

 Responsibility of the students

Regular attendance, do all the assignments, practicals and tests

Responsibility of lecturer

Regular and punctual teaching, accurate and prompt grading of practicals, assignments, tests, examinations and the lecturer should be available to assist students after formal lectures.

