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Antioxidants in veterinary nutrition
· LEO  GER – loss of electron is oxidation, gain of electron is reduction
· The oxidizing agent in a reaction is being reduced and vice versa
· When oxidation and reduction occur in the same reaction = redox reaction
· Antioxidant = any substance which when present in low concentrations (compared with an oxidizable substrate) significantly delays or prevents oxidation of that substrate
· Free radical = chemically unstable molecule that has an upaired free electron
· Presence of an unpaired electron creates a thermodynamically unstable situation
· The molecule will try to gain (reduce) or lose (oxidize) an electron to achieve a more stable state
· The chemistry of free radical reactions is complex and some free radicals are more or less likely to undergo reduction or oxidation
· Reactions involving free radicals can occur via direct uncatalyzed means or can be catalyzed by other molecules, metals, or proteins acting as enzymes
· Often occur in networks with many interdependent factors
· Fenton chemistry – peroxide readily reacts with Fe+2 or other transitional metals to produce hydroxyl radicals
· Hydroxyl radical is highly reactive and capable of oxidizing most organic compounds at almost diffusion controlled rates
· Has a high mutagenic and destructive potential
· Membranes of the mitochondria are particularly susceptible b/c hydroxyl is formed in close proximity to them
· The relative overproduction of oxidative/reactive materials produced, as compared with the detoxification pathways available, is termed oxidative stress
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Hydryoxyl free radical

· Free radical theory of aging
· ROS produce cellular damage and that age-dependent pathologic changes may be a resultant cumulative response to these alterations
· Main source of ROS in mammals is from aerobic respiration byproducts in the mitrochondria
· Determinants of an effective nutritional antioxidant
· Can be difficult to measure, especially b/c some outcomes may take many years to develop
· Distribution and bioavailability of antioxidants are important determinants of biologic outcome
· Metabolic transformation may alter biologic activity or distribution of orally administered antioxidants 
· Species differences
· Age and changes in enzyme function with age
· Antioxidant molecules have other physiologic functions
· Regulators of second messengers, cell cycle signaling, control of gene expression
· How to measure outcomes of antioxidant studies
· Difficult because effects are supposed to be insidious and temporally delayed in taking effect
· Prediction of long-term outcomes from short-term experiments is difficult
· Measuring outcome of importance is difficult 
· Increased concentration of antioxidants in food/tissues
· Decrease markers for free radical damage
· Difficult to measure free radicals as they are short lived but can measure stable molecules produced by free radical chemical reactions
· Intervention trial outcomes
· Expensive, lengthy, control of diet
· Shorter life-span models may be more useful
Veterinary nutrition
· Vitamin E
· Dog – improve immune function, increase in skin VitE content, protection from ischemia
· Cat – similar effects, vitE + cysteine had protective effects against acetaminophen toxicity
· Very high levels given to kittens demonstrated mortality
· Vitamin C
· Dogs and cats are considered capable of synthesizing adequate amounts, but probably less than other mammals
· Can dose-dependently decrease urine pH in cats, Vit C can be converted to oxalate and may increase urine oxalate excretion
· Carotenoids
·  B-carotene can serve as a precursor to VitA in the dog but NOT cat
· Lutein supplementation can improve immune function
· Selenium
· Se is a component of glutathione peroxidase (GSHpx), also in selenoproteins, thioredoxin reductases, ect
· GSHpx primarily defends against oxidative stress by catalyzing the reduction of peroxide and organic hydroperoxides – which react with selenol group at the center of the selenocysteine. 
· Anticarcinogenic via several mechanisms
· Thiols
· Glutathione, s-adenosyl-l-methionine, thioredoxin and other sulfur-containing molecules are important for metabolism and antioxidant defenses
· N-acetylcysteine can increase reduced glutathione levels in cats, when combined with vitamin C can inhibit FIV replication
· Combinations of antioxidants have also shown improvement in several areas in clinical studies



Questions: 
1. What is an oxidizing agent in a redox reaction: 

2. Which of the following is true regarding free radical molecules: 

a. They are in a thermodynamically stable state
b. The location where a free radical is generated will impact what chemical reactions it is likely to undergo
c. They are equally likely to undergo oxidation or reduction
d. Reactions involving free radicals require the presence of an enzymes to occur

3. What is the main source of ROS in mammals:

4. [bookmark: _GoBack]What enzyme is responsible for both reducing and oxidizing the superoxide free radial:

5. Define oxidative stress:


6. Which ROS is considered the most mutagenic and why?


7. List at least three determinants of an effective nutritional antioxidant: 
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