Antioxidants and Free radicals

Antioxidants are intimately involved in the prevention of cellular damage -- the common pathway for cancer, aging, and a variety of diseases. Athletes have a keen interest because of health concerns and the prospect of enhanced performance and/or recovery from exercise. The purpose of this article is to serve as a beginners guide to what antioxidants are and to briefly review their role in exercise and general health. 

Free radicals are atoms or groups of atoms with an odd (unpaired) number of electrons and can be formed when oxygen interacts with certain molecules. Once formed these highly reactive radicals can start a chain reaction, like dominoes. Their chief danger comes from the damage they can do when they react with important cellular components such as DNA, or the cell membrane. Cells may function poorly or die if this occurs. To prevent free radical damage the body has a defense system of antioxidants.
Antioxidants are molecules which can safely interact with free radicals and terminate the chain reaction before vital molecules are damaged. Although there are several enzyme systems within the body that scavenge free radicals, the principle micronutrient (vitamin) antioxidants are vitamin E, beta-carotene, and vitamin C. Additionally, selenium, a trace metal that is required for proper function of one of the body's antioxidant enzyme systems, is sometimes included in this category. The body cannot manufacture these micronutrients so they must be supplied in the diet.

Vitamin E: A fat/soluble vitamin present in nuts, seeds, vegetable and fish oils, whole grains (esp. wheat germ), fortified cereals, and apricots. Current recommended daily allowance (RDA) is 15 IU per day for men and 12 IU per day for women.

Vitamin C: Ascorbic acid is a water/soluble vitamin present in citrus fruits and juices, green peppers, cabbage, spinach, broccoli, kale, cantaloupe, kiwi, and strawberries. The RDA is 60 mg per day. Intake above 2000 mg may be associated with adverse side effects in some individuals.

Beta-carotene is a precursor to vitamin A (retinol) and is present in liver, egg yolk, milk, butter, spinach, carrots, squash, broccoli, yams, tomato, cantaloupe, peaches, and grains.

Epidemiologic observations show lower cancer rates in people whose diets are rich in fruits and vegetables. This has lead to the theory that these diets contain substances, possibly antioxidants, which protect against the development of cancer. There is currently intense scientific investigation into this topic.

Antioxidants are also thought to have a role in slowing the aging process and preventing heart disease and strokes, but the data is still inconclusive. Therefore from a public health perspective it is premature to make recommendations regarding antioxidant supplements and disease prevention. Perhaps the best advice, which comes from several authorities in cancer prevention, is to eat 5 servings of fruit or vegetables per day.

Although there is little doubt that antioxidants are a necessary component for good health, no one knows if supplements should be taken and, if so, how much. Antioxidants supplements were once thought to be harmless but increasingly we are becoming aware of interactions and potential toxicity. It is interesting to note that, in the normal concentrations found in the body, vitamin C and beta-carotene are antioxidants; but at higher concentrations they are pro-oxidants and, thus, harmful. Also, very little is known about the long-term consequences of megadoses of antioxidants. The body's finely tuned mechanisms are carefully balanced to withstand a variety of insults. Taking chemicals without a complete understanding of all of their effects may disrupt this balance.

Recommendations

Follow a balanced training program that emphasizes regular exercise and eat 5 servings of fruit or vegetables per day. This will ensure that you are developing your inherent antioxidant systems and that your diet is providing the necessary components. 

Pre-reading activity

1. In groups/pairs discuss these questions.

1. Do you know what antioxidants are? 

2. Which substances function as antioxidants?

3. Can antioxidants cause any health damages?

4. What is the well-balanced food that we should eat?

5. Put down a 5-item recommendation of healthy life style.

II. Try to explain the meaning of these expressions in English.

	aging
	enhanced performance
	odd

	trace metal
	fat-soluble
	cantaloupe

	precursor
	yams
	investigation

	inconclusive
	supplement
	inherent


III. Explain the meaning of the verbs in the table and then fill in the missing words

	Verb
	Noun
	Present participle
	Past participle

	to terminate
	
	
	

	to scavenge
	
	
	

	to supply
	
	
	

	to withstand
	
	
	

	to disrupt
	
	
	


Reading activities

I. Read the text quickly and then decide if these statements are true.

1. Antioxidants are all vitamins.

2. All kinds of antioxidants are always useful.

3. Antioxidants are exclusively water-soluble, they are not fat-soluble.

4. Even extremely great portions of antioxidants are healthy.

5. It is recommended to have fruit or vegetables 5 times per day.

II. Read the text slowly and properly and answer these questions.

1.What are antioxidants and how they function?

2. Which are the known antioxidants and where can they be obtained from?

3. What does the article say about commercially produced antioxidant supplements?

4. What is, according to the article, a well-balanced diet we should follow to stay in good health conditions?

Post-reading activities

I. Watch the video and give a short oral summary of what you’ve heard.

http://www.youtube.com/watch?v=AsYfO6SZTXg&feature=related
II. Watch the video and put down a list of foods rich in antioxidants. Work in pairs/groups.

http://www.youtube.com/watch?v=7tDg-2ykoM8&feature=related
Homework

Watch the video and put down a brief written summary of what you saw.

http://www.youtube.com/watch?v=8yBh3Fwteo0&feature=related
