Chapter 8 – Antioxidants

Big Idea: Eating foods such as fruits, vegetables, herbs, and spices that are high in antioxidants can help prevent cell damage and promote health.
Section Introduction
Section 8.1 – Generation of Free Radicals in the Body
	Learning Objective: 
· Describe how free radicals are generated in the body.
· Explain oxidative stress and what disease it is associated with.
	Key Content:
· Free radicals, unstable molecules with unpaired electrons, are an unavoidable byproduct of cellular metabolism.
· Free radicals can steal electrons from lipids, proteins, RNA, and DNA, causing them damage.
· The body has defenses against free radicals – free radical detoxifying enzymes and antioxidant chemicals.
· The body can synthesize some antioxidant molecules, but many are obtained from the diet.
· The body sometimes uses free radicals for beneficial functions such as killing pathogens and regulating cell growth and death.
· Oxidative stress is an imbalance between free radical production and detoxification and repair systems. It also plays an integral role in the development of many chronic diseases and in age-related decline of tissues.
· Excessive sunlight, ozone, smoke, and heavy metals, radiation, asbestos, and other toxic chemicals increase the amount of free radicals in the body and can accelerate the progression of disease in which oxidative stress is a contributing cause.
Section 8.2 – Antioxidant Micronutrients
	Learning Objective:
· List the antioxidant nutrients.
· Give examples of the best food sources of antioxidant nutrients.
· Name some phytochemicals and their health benefits as backed by scientific evidence.
Key Content:
· Health claims of antioxidant supplements are not backed by scientific evidence and there is some evidence suggesting they cause harm.
· Consuming antioxidant-rich foods is scientifically supported to reduce the risk of chronic diseases.
· Antioxidants have specific functions, and they can act in concert with each other to protect against free radicals.
· Some antioxidants are involved in the regeneration of other antioxidants.
· Many phytochemicals act as antioxidants, but they perform several other functions as well.
· Dietary antioxidants and phytochemicals in the proper dose are beneficial to health but can cause harm in excess.
Section 8.3 – The Whole Nutrient Package versus Disease
	Learning Objective:
· List some of the health-related conditions that might be mitigated by eating antioxidant – and phytochemical – rich foods regularly.
· Explain the importance of eating a variety of fruits, vegetables, nuts, legumes, teas, and grains to obtain antioxidants and phytochemicals.
Key Content:
· Antioxidants and phytochemicals from fruits and vegetables are thought to reduce disease risk.
· Antioxidants and phytochemicals may be beneficial in low doses but not in high doses.
· Eat a variety of foods rich in micronutrient antioxidants and phytochemicals to promote health.
· Fewer than one in ten Americans consumes the recommended amount of fruits and vegetables, which is between five and thirteen servings per day.
· National and international campaigns aim to increase the intake of fruits and vegetables worldwide.

Terminology Check Lists: 

 
Atoms- The basic building blocks of all matter, living and nonliving.

Free radicals- Highly reactive atoms with unpaired electrons.

Reactive oxygen species- Molecules containing oxygen that have unpaired electrons and are highly reactive.

Antioxident - Any molecule that can block free radicals from stealing electrons.

Oxidative stress - An imbalance in any cell, tissue, or organ between the amount of free radicals and the capablilities of its detoxifying and repair systems.

Atherosclorosis -  A progressive hardening of the arteries that can lead to a heart attack.

Heat capacity - The capability of a substance to store heat.

Thirst - An osmoregulatory mechanism to increase water input.

Concentration - The amount of particles in a set volume of water.

Osmotic pressure- The force exerted by solutes at different concentrations on either side of a selectively permeable membrane.

Age-related macular degeneration (AMD)- The progressive loss of central vision resulting from damage to the center of the retina, referred to as the macula.
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