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Antioxidants: Compound that can prevent damage by oxidation

Oxidation: chemical action  atoms lose electrons 

Atom: smallest unit of matter. 

· Electron (negative)
· Nucleus (protons and neutrons)
Metabolism: Atoms break apart and lose electrons

Oxidation  can lead to the formation of free radicals

Free radicals: Unstable atom (electrons – supposed to have 8)

· Superoxide
· Hydroxyl radical
· Nitric acid
Causes of free radicals:

· immune system fights Infection 
· Pollution, toxic substances, radiation exposure, tobacco smoke, asbestos 
· Sun overexposure
Effects:

· Destabilize other molecules- free radical will ‘steal’ an electron from stable compounds this can...
· Damages cells
· Most common:  damaged cell membrane
· Sites of free radical damage: low density lipoproteins, cell proteins, and our genetic material DNA
· Many diseases are linked with free radical production:  heart disease, cancer and diabetes, arthritis, kidney disease, cataracts, Alzheimer’s, Parkinson’s
Free radicals are produced during ATP (energy)

Antioxidant: work by stabilizing free radicals

How antioxidants stabilize free radicals, reduce risk of getting diseases

· Provide extra electrons
· Minerals act as cofactors which activate antioxidant enzymes:
· Superoxide
· Catalase
· Glutatione
Also work to break down fatty acids that have become oxidized 

Free radicals are kept under control by antioxidants 

Vitamin E ( Fat Soluble)
· Contains tocotrienols: does not play an important role and tocopherols: active Vit E  (alpha,beta, gamma, delta)
· No role in metabolism
· Role: Antioxidant- it is either excreted or recycled back into active vit E with help from nutrients such as vit C.
· Critical for fetal development
· helps to neutralize potentially damaging free radicals in our body
· Deficiency: blood clots, hemorrhagic stroke, intestinal discomfort
· RDA : 15 mg per day UL is 1000 mg per day 
· Comes in veg oil, seeds, nuts, some vegetables, other grain products besides cereal
· Too much? might even be safe, but toxicity can cause excessive bleeding   Too little? risk for cardio vasc disease, anemia, loss of muscle coordination/reflexes, 
Vitamin C (Water Soluble)
· Antioxidant (provides electrons)-  preventing scurvy
· protect indispensable molecules in the body, such as proteins, lipids (fats), carbohydrates, and nucleic acids (DNA and RNA), from damage by free radicals
· Assists in synthesis of collagen
· Collagen: protein (prevents bruises) important structural component of blood vessels, tendons, ligaments, and bone.
· Assists in synthesis of neurotransmitter norepinephrine/ protects lungs from damage from the ozone and cig smoke / reduces the formation of nitrosamines
· Deficiency: Scurvy -bleeding and bruising easily, hair and tooth loss, and joint pain and swelling. 
· RDA: 90 mg per day, UL: 2000 mg per day, smoking increases a person’s need for vit C
Beta-Carotene (carotenoid) Fat Soluble
· Pro vitamin: inactive form that the body changes into an active form; in fruits and vegetables (gives red and orange colour)- carotenoid
· Weak antioxidant/ RDA is 6-10 ug per day
· Protect cells from the damaging effects of free radicals 
· Enhance functioning of immune system 
· Helps reproductive system function properly 
· Protects skin and eyes- too much? skin can turn yellow-  these supplements can be dangerous to smokes, drinkers 
· Deficiency: Yellowing of skin (carotenosis). Long-term deficiency of carotenoids is associated with chronic disease, including heart disease and various cancers.
Vitamin A Fat Soluble 
· Critical for eye functions/adjustment- 90% absorbed in the liver, remainder in tissue, kidneys and lungs
· Used for sperm production and fertilization
· developing fetus is highly dependent on retinoic acid
· Deficiency: birth defects, loss of appetite, blurred vision, nervous system damage, hair loss – Night blindness* too much? Illness, death.  
3 types of Vitamin A

1. Retinol – alcohol form (vision & immune)
2. Retinal – Aldehyde form (vision & immune)
3. Retinolic acid – Acid form (growth & immune & bone health)
RDA: 900 mg 700 mg per day for women / in chicken/beef liver, eggs, margarine, dairy 

Selenium
· Trace mineral found in soil
· Keshan disease caused by selenium deficiency - found in China 
· Keshan beck: deforming arthritis , infertility, muscle waste 
· in Seafood, liver, meats, nuts and wheat
· Selenium is incorporated into proteins to make Selenoproteins 
· Selenoproteins: important antioxidant enzymes.
· The antioxidants of  Selenoproteins help prevent cellular damage from free radicals
· Wheat is a good source of selenium 
· Deficiency: Keshan Disease: A heart muscle disease
· RDA is 55 ug per day UL is 400 mg per day `
Disorders related to Oxidation

Cancer- cells out of control, may invade other tissues and organs 

· Formation of 1 or more tumors
· Cells DNA is mutated
· Cell attaches to others
· Cell divides
· 39% of woman and 45% of men have cancer
· 50% is preventable
Factors that increase risk:

· Heterocylic amines (cooked meat)
· Nitrates (water)
· Nitrites (cured meat)esity
· High-fat diet
· Alcohol
Phytochemicals  can prevent cancer – they are chemical compounds found in plants such as beta-carotene that occur naturally in plants 

Cardiovascular disease

· High cholesterol, low lipoproteins
· 2 primary: heart attack and stroke
· Risk factor: low grade inflammation- weakens the plaque in the blood vessels, making it more fragile 
· Leading cause of death in Canada
· Decrease the risk: scavenging free radicals, reducing low grade inflammation, reducing blood coagulation and the formation of clots
· Dietary fibre helps, folate in orange juice 
· Factors:
· Smoking
· Hypertension
· High LDL cholesterol
· Obesity
Vision Impairment

· Macular degeneration: vision disorder; the deterioration of the central portion of the retina, leading cause of legal blindness among Canadians 60 and older
· Deterioration of the retina
· Leading cause of blindness
Cataract :damaged portion of the eye, causes cloudiness - can be corrected

Use of antioxidant supplements helps  

Treated with surgery 

No evidence that antioxidants can reverse aging, but they have been shown to reduce the risk of what is associated with aging: cataracts, macular degeneration 

