FOOD 5103 - Cellular Redox in Health and Disease

Instructor: Apollo Tsopmo, Food Science and Nutrition, Department of Chemistry
Office: 207D Steacie

Telephone: 520-2600 Ext 3122

Email: apollinaire tsopmo(@carleton.ca

Course outline

Course Description:

This course describes how oxidative stress that results from a disturbance in prooxidant-
antioxidant balance induces changes in cellular oxidation-reduction (redox) events. The course
connects crucial interactions of free radicals, and reactive species (oxygen, nitrogen, and sulfur)
with biological molecules (e.g. DNA, proteins, lipids) in chemical processes of life. The
importance of redox chemistry to the integrity of cells and its relationship to chronic diseases are
discussed.

Learning Outcomes:
e Know different reactive species and how they are produced in biological systems

e Describe cellular redox chemical reactions and their association to energy production and
metabolisms.

Oxidative modification of proteins and lipids

Describe mechanisms that regulate biological processes

Elucidate the relationship between reactive species and human health

Relationship between reactive species and chronic diseases

Topics to be covered:
1. Introduction
- Definition
- Redox metabolism
- Origin of ROS

Cellular Generation of Oxidants: Relation to Oxidative Stress
Antioxidants molecules and redox cofactors

Antioxidants enzymes

The Chemical Basis of Biological Redox Control

Redox regulation physiological processes

A



7. Protein modification and its association with health
8. Pathological processes related to redox

- Oxidative stress in the eye

- Redox mechanism in cardiovascular diseases

- Role of oxidative stress in cancer

- Oxidative stress and aging

Evaluation

- In class discussion on assigned papers 25%
- Presentation on a research paper 75%
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