Pharmacology and Toxicology

Course Name: Pharmacology and Toxicology

Course Code: BCH 3205

Course Description
This third year course introduces students to the core principles of pharmacology and toxicology.  Pharmacokinetics is discussed with emphasis on the ways in which pH affects the pharmacokinetics of a drug.  Students are introduced to the major classes of drugs and the modes of action.  Toxicology is discussed with emphasis on the biochemical aspects:  biotransformation of drugs and the biochemical basis of toxicity.

Course Objectives
At the end of the course students should be able to:  

1. Describe the pharmacokinetics of a drug and the factors that influence it.

2. State the properties of a receptor

3. Give the criteria used to define a neurotransmitter

4. Describe the major neurotransmitters of the peripheral nervous system

5. Define “agonists” and “antagonists” and give examples from the human nervous system

6. Describe, with examples, neuropeptides

7. Describe, with examples, the mode of action of antibiotics

8. Describe, with examples, the mode of action of non-steroidal anti-inflammatory drugs

9. Define toxicology

10. Describe the nature of toxic effects with emphasis on the biochemical basis of toxicity

11. Outline dose-response relationships

12. Explain the application of dose-response relationships

13. Describe the factors that influence toxicity

14. Outline routes of exposure and how they affect toxicity

15. Discuss the biotransformation of foreign compounds
Teaching and Assessment Pattern

Duration of Course

· The content of the course will be covered in one 15-week academic semester with two hours of instruction per week. 

Mode of Instruction

· Most of the instruction will be lecture-oriented, but students are free to interrupt the instructor and ask questions.

· Students are encouraged to seek further information outside the lecture room from fellow students, the course instructor, other instructors, the library and the Internet.

· There will be one major test and a final (end of semester) examination.

Assessment Pattern

The following instruments will be used to assess the extent of growth in knowledge and understanding:

Requirements


No. of Units

Contribution

Test



(1)


       40%

Final Examination

(1)


       60%


Total 






100%

Reading List

Specific:  

Course Outline 

· Pharmacology

Pharmacokinetics:  definition of pharmacokinetics.  Absorption:  different sites of absorption, pH-partioning, factors that affect absorption.  Distribution:  Plasma-protein binding and other factors that affect distribution.  Entry of drugs into special tissues:  the brain and the foetus.  Elimination of drugs:  introduction to metabolism of drugs.  Excretion in urine:  glomerular filtration, tubular reabsorption, tubular secretion.  Other routes of elimination.  

Pharmacodynamics:  Receptors.  Neurotransmitters.  The adrenergic and cholinergic nervous systems; serotonin, histamine, agonists and antagonists of each of these neurotransmitters.  Neuropeptides.  Antobiotics.  Non-steroidal anti-inflammatory drugs.  Toxicology
Definition.  Nature of toxic effects:  inflammation, necrosis, enzyme inhibition; biochemical uncoupling and redox cycling; lethal synthesis; lipid peroxidation; covalent binding; receptor interaction; immune-mediated hypersensitivity interactions; immunosuppression; neoplasia; heritable changes; developmental and reproductive toxicity; receptor-mediated events; disturbance of function of excitable membranes; altered Ca2+ homeostasis.  Dose-response relationships:  ED50 and LD 50.  Therapuetic index and margin of safety.  Interpretation and application of dose-response curves.  Factors influencing toxicity:  species and strain; age; nutritional status; time of dosing; environmental factors; exposure characteristics; formulation and presentation.  Factors influencing systemic toxicity:  absorption, distribution, metabolism, elimination.  Routes of exposure:  peroral, percutaneous, inhalation.  Biotransformation of xenobiotics.  Phase I reactions:  Oxidation:  cytochrome P450 monooxygenase system.  Microsomal FAD-containing monooxygenase.  Alcohol dehydrogenase.  Monoamine oxidases.  Peroxidases.  Reduction reactions.  Hydrolysis.  Hydration.  Phase II (conjugation) reactions:  type I and type II.  Sulphation, glucuronidation, glutathione conjugation, acetylation, amino acid conjugation, methylation.  Factors affecting metabolism:  Species; sex; genetic factors; environmental factors; pathological state; age; diet.  Intoxication vs detoxication.  Tissue specificity of toxicity.  

Suggested Teaching Program
· Pharmacology

· Pharmacokinetics (4 hours):  definition of pharmacokinetics.  Absorption:  different sites of absorption, pH-partioning, factors that affect absorption.  Distribution:  Plasma-protein binding and other factors that affect distribution.  Entry of drugs into special tissues:  the brain and the foetus.  Elimination of drugs:  introduction to metabolism of drugs.  Excretion in urine:  glomerular filtration, tubular reabsorption, tubular secretion.  Other routes of elimination.  

· Pharmacodynamics (10 hours):  Receptors.  Neurotransmitters.  The adrenergic and cholinergic nervous systems; agonists and antagonists  Serotonin, histamine, agonists and antagonists of each of these neurotransmitters.  Neuropeptides.  Antibiotics.  Non-steroidal anti-inflammatory drugs.  

· Toxicology
· The basics (4 hours):  Definition.  Nature of toxic effects:  inflammation, necrosis, enzyme inhibition; biochemical uncoupling and redox cycling; lethal synthesis; lipid peroxidation; covalent binding; receptor interaction; immune-mediated hypersensitivity interactions; immunosuppression; neoplasia; heritable changes; developmental and reproductive toxicity; receptor-mediated events; disturbance of function of excitable membranes; altered Ca2+ homeostasis.  Factors influencing toxicity:  species and strain; age; nutritional status; time of dosing; environmental factors; exposure characteristics; formulation and presentation.  Factors influencing systemic toxicity:  absorption, distribution, metabolism, elimination.  

· Dose-response relationships (2 hours):  ED50 and LD 50.  Therapuetic index and margin of safety.  Interpretation and application of dose-response curves.  Routes of exposure:  peroral, percutaneous, inhalation.  

Biotransformation of xenobiotics (8 hours).  Phase I reactions:  Oxidation:  cytochrome P450 monooxygenase system.  Microsomal FAD-containing monooxygenase.  Alcohol dehydrogenase.  Monoamine oxidases.  Peroxidases.  Reduction reactions.  Hydrolysis.  Hydration.  Phase II (conjugation) reactions:  type I and type II.  Sulphation, glucuronidation, glutathione conjugation, acetylation, amino acid conjugation, methylation.  Factors affecting metabolism:  Species; sex; genetic factors; environmental factors; pathological state; age; diet.  Intoxication vs detoxication.  Tissue specificity of toxicity.  

TEST 1

9.
Responsibility of the Student
Regular attendance; do the tests and the final examination

10.
Responsibility of the Course Lecturer
Regular and punctual teaching; accurate and prompt grading of the test and final examination; give students time to consult outside formal lectures.

