1. Differentiate between complete and incomplete proteins and provide typical sources of each.
· Complete proteins – have all 9 essential aa; animal sources
· Incomplete proteins – lack 1+ essential aa; plant sources

2. Describe the molecular structure of proteins and the 4 levels of protein structure. Which bonds are essential to each level of organization?
· Amino acids are linked by peptide bond and form polypeptide
· Primary structure: polypeptide chain
· Secondary structure: H-bonds b/w side chains in the polypeptide help form alpha-helices and beta pleated sheets 
· Tertiary structure: disulphide, H-bonds between side chains
· Quaternary structure: the binding of 2+ polypeptide chains together

3. Key words: denaturation, deamination, peptide bond
· Denaturation – the alteration of a protein’s 3D structure
· Deamination – the removal of the amino group from an amino acid 
· Peptide bond – chemical linkages between the amino group of one aa and the acid group of another

4. Where/how does protein digestion occur in the body? Include key enzymes involved in the process and their source organs.
· Mouth: mechanical digestion
· Stomach: HCL and pepsin 
· SI: pancreatic protease breakdown polypeptide into aa, dipeptide, and tripeptide
· dipeptide, and tripeptide single aa (mucosal cell)  blood  liver
· active transport 

5. What risk is there in consuming isolates of single amino acids?
· Similar aa use the same transporter
· It might block the absorption of others

6. Describe the process of protein synthesis using the keywords DNA, amino acid pool, transamination, limiting amino acids, transcription and translation.
· Transamination – the process by which an amino group from one aa is transferred to a carbon compound to form a new aa 
· Transcription – transferring the information from DNA to mRNA
· Translation – mRNA take the  DNA message to ribosome and construct a polypeptide
· Body will pick and choose from the amino acid pool to make up specific body proteins as needed
· Limiting amino acid = missing aa from 9 essential aa

7. Outline the key functions of proteins.
· 1. Structural support – found in muscle, bone, skin, ligament, and tendons
· 2. Transport – Hb, transporters in cell membrane
· 3. Movement – muscle 
· 4. Fluid balance – draws water into the blood
· 5. Enzymes
· 6. Protection from disease – antibodies, skin
· 7. Provide energy

8. Differentiate between kwashiorkor and marasmus
· Kwashiorkor
· Protein deficiency leading to fluid accumulation in the abdomen, fat accumulation in the liver
· Marasmus
· Protein and energy deficiency leading to depletion of fat stores and wasting of muscle 

9. Contrast the benefits and risks of consuming a high protein diet.
· Benefits:
· Associated with weight loss
· More satiating
· Promote decreased energy intake
· Build body mass  promote muscle gain
· Risks:
· More protein waste products excreted in urine
· Dehydration
· Kidney failure
· Increase Ca loss
· Kidney stones
· Increase consumption of saturated and total fat, low fiber intake 
· Increase risk of heart disease, cancer
· Increase Caloric consumption
· Obesity

10. What is gluten intolerance and what is the only known management strategy?
· A disorder that causes damage to the intestine when the protein gluten is eaten
· Gluten is found in barley, rye

11. Outline the protein recommendations for the average Canadian, pregnant women and endurance and strength athletes.
· AMDR = 10-35% of kcal
· RDA = 0.8g/kg body weight
· Pregnant women RDA +25g/day
· Endurance and strength athletes = 1.2 to 1.4g/kg body weight 

12. Explain the concept of protein complementation. 
· The process of combining proteins from different sources so that they collectively provide the proportions of aa required to meet the body’s needs

13. Differentiate between the different types of vegetarian diets.
· Semivegetarian – excludes red meat but may include fish and poultry, dairy products and eggs
· Pescetarian – exclude all animal flesh except fish
· Lacto-ovo vegetarian – excludes all animal flesh but does include eggs and dairy products (milk and cheese)
· Lacto vegetarian – excludes animal flesh and eggs but does include dairy products
· Vegan – excludes all food of animal origin 

14. Contrast the benefits and risks of a vegetarian diet.
· Benefits
· Lower rates of heart disease, breast cancer, obesity, hypertension, Diabetes 
· Better for environment
· Reduced risk of infection from food
· Cheaper
· Reduces animal harm
· Risks:
· Vitamin and mineral deficiencies 
· Lack B12
· Vitamin D deficiency
· Ca deficiency
· Fe, Zn are poorly absorbed  from plants 
· Omega-3 low in vegan diets 

15. For the vitamin/mineral units you should be able to tell me:
4 functions (if there’s only three/two in my slides, that’s all you need to know)
Symptoms of deficiency
Symptoms of Toxicity
Groups at risk for deficiency/toxicity (ex. Alcoholics and B vitamins)
2 sources
Other characteristics (ex. Vitamin A has 2 forms, only retinoids cause toxicity)
16. What factors can affect the bioavailability of vitamins and minerals?
· 1. Efficiency of digestion and time 
· 2. Previous nutrient intake & nutrition status
· 3. Other foods consumed at the same time
· 4. Method of preparation
· 5. Source of the nutrient 
· 6. Food vs. supplement 

17. What can lead to vitamin losses in the diet?  How can this be minimized?
· Heat,  UV light, oxidation
· Refrigeration
· Storing food in a airtight containers
· Wash fruit and vegetables before cutting
· Steam vegetable, avoid overcook 

18. Describe the process of vitamin digestion and absorption.
· Mouth – mechanical digestion
· Stomach – release vitamins from food; some Niacin (B3) is absorbed
· Gallbladder – release bile to emulsify fat and absorb fat-soluble vitamins
· Pancreas – secrete digestive enzymes 
· SI: fat-soluble vitamins  micelle  simple diffusion  chylomicrons (inside the mucosal cells)  lymph 
· Water- soluble vitamins  blood (by active transport)
· B12 is absorbed in the lower portion of SI
· LI – bacteria synthesize small amount of vitamins , some are absorbed 

19. Contrast the absorption, transport, storage, excretion, toxicity and requirements of typical water soluble vs. fat-soluble vitamins.
	
	Water soluble 
	Fat soluble 

	Vitamins 
	B Vitamins, Vitamin C
	A, D, E, and K

	Absorption 
	Directly into blood
	With lipids into lymph

	Transport
	None
	Require protein carriers 

	Storage 
	Free in aqueous compartments 
	In cells associated with fat

	Excretion 
	Readily via kidneys 
	Not readily

	Toxicity
	Only from supplement 
	More likely

	Requirement 
	Frequently (every 1-3 days)
	Periodically (weeks to months) 




20. What is a coenzyme? Which vitamins typically function as coenzymes?
· Promote activity
· B vitamins 

21. Why is the main reason that milk is typically packaged in opaque containers?
· Niacin is destroyed by UV light

22. What are the 4 Ds of pellagra?
· Dementia, diarrhea, dermatitis, death 

23. What is megaloblastic anemia? Deficiency of which vitamins increase a person’s risk for it?
· B9 (folate/folic acid)

24. How are folate and vitamin B12 associated?
· To prevent  homocysteine level 
· B12 activate B9

25. What is atrophic gastritis and how does it affect vitamin absorption. (Be specific)
· An inflammation of the stomach lining that results in reduced secretion of stomach acid, microbial overgrowth, and a reduction in  the production of intrinsic factor
· W/o sufficient stomach acid, the enzymes that release B12 bound  to proteins in food cannot function properly, so B12 remains bound  to the food proteins and  cannot be absorbed 

26. Describe the action and function of antioxidants. Which vitamins and minerals can function as antioxidants?
· Donating electrons to free radicals. A donated  electron stabilizes the free radical, so that it is no longer reactive and cannot steal electrons from important molecules in and around cells 
· Vitamin A, C, E Selenium, Zinc, Copper 

27. How is vitamin A involved in vision?
· Retinal is part of rhodopsin, a visual pigment in the retina of the eye 

28. Describe how Vitamin D is involved in calcium regulation
· When Calcium level drop, parathyroid hormone (PTH) is released, it stimulates vitamin D at kidney, promote Ca absorption at kidney, reduce Ca excretion at kidney and mobilizes Ca from bone

29. How is vitamin K involved in blood clotting?
· Is needed for the production of several clotting factors 

30. Outline the different groups that are at risk for specific vitamin deficiency and which supplements are accordingly recommended.
· Vitamin A
· (Retinoid) – xeropthalmia, Night Blindness; nausea, headaches, dizziness, blurred vision, lack of muscle coordination, bone fractures 
· Vitamin D
· Rickets in children (bone bend under pressure)
· Osteomalacia (weakened boens)
· Osteoporosis (decrease bone mass) 
· Vitamin E
· Breakdown of cell membranes 
· Haemolytic anemia (premature infants) 
· Poor muscle coordination, weakness, impaired vision 
· Interfere with blood clotting 
· Vitamin K
· May reduce bone density
· Anemia, brain damage 

31. What determines the water content of the intracellular vs. extracellular spaces?
· 1. Solute concentration (water moves by osmosis)
· 2. Blood pressure 

32. Outline how antidiuretic hormone, angiotensin and aldosterone regulate blood volume and blood pressure in the body?
· Antidiuretic Hormone (ADH)
· Secreted  by pituitary gland 
· Decrease BP, BV
· Increase Na concentration of the extracellular fluid 
· Increase BV & BP by:
· Stimulating thirst
· Stimulating the kidney to reabsorb water 
· Promoting vasoconstriction 
· Angiotensin II
· Cell in the kidney detect increases Na concentration in the blood and secrete rennin 
· Rennin is an enzyme that activate Angiotensin II 
· Angiotensin II increase BV and BP by:
· Vasoconstriction
· Stimulating thirst 
· Stimulating synthesis and release of aldosterone
· Aldosterone 
· Angiotensin II stimulates aldosterone when BV and BP are low 
· Increase BV and BP by:
· Increase Na retention at kidney
· Increase water is reabsorbed   

33. Describe the various functions of water in the body.
· Solvent – allows other chemicals/compounds to be dissolved within 
· Chemical reactions
· Involved in hydrolysis and dehydration reactions
· Blood 
· Protection: lubrication
· Temp regulation 
· Sweat 

34. Outline the risks associated with dehydration.
· Reduces BV, impairing nutrient delivery, waste removal 
· Early symptoms: thirst, headache, fatigue, loss of appetite, dry eye/mouth, dark urine 
· Late symptoms: nausea, difficulty concentrating, confusion, disorientation, collapse 
· Water loss of > 10-20% may result in death 

35. What is hyponaturemia? What are its causes? How can it be treated/prevented?
· Too little/low Sodium in the blood 
· Too much water in relation to sodium in body = drop in sodium concentration 
· Water moves into tissues, leading to swelling 
·  Can cause disorientation, convulsions, nausea, muscle cramps, slurred speech, confusion 

36. Which dietary factors can affect mineral absorption?
· The source
· What else is eaten at the same time
· Preparation
· Varies from person to person

37. What are cofactors?
· Mineral function as cofactor, activating enzymes

38. Describe the function of electrolytes. Which minerals function as electrolytes?
· 1. Charged ions that are responsible for the electrical activity of the body
· 2. Regular fluid balance 
· Potassium (+ve intracellular ions), Sodium (+ve extracellular ion), and Calcium (-ve extracellular ion)

39. What is hypertension? What are its causes? Outline the dietary changes that are associated with a decrease in the severity of hypertension.
· High blood pressure
· Can lead to atherosclerosis, heart attack, stroke, kidney disease and death 
· Risk factors: genetic, age, obesity, physical inactivity, alcohol, stress, diet
· Diet low in salt 
· Diet high in potassium, calcium, magnesium 
· DASH diet  - High in whole grains, fiber, low in fat, lean meats, limits fats and sweet 

40. It is recommended that most Canadians lower their sodium intake to ________ mg/day
· 2,300 mg/d

41. Which cells and minerals are involved in bone remodelling?
· Bone is composed of protein matrix (collagen), hardened by mineral deposits (Ca, P)
· Bone is always remodelling (Breaking down and building up)
· 3 cell types:
· 1. Osteoclasts – bone breaking cells; not embedded cell, but work on the border of bone, breaking it down to release minerals
· 2. Osteoblasts – bone building cells; immature bone cells, become osteocytes 
· 3. Osteocytes – mature bone cells 
· Minerals:
· Calcium + Phosphor = hydroxyapatite crystals 
· Magnesium 
· When Blood Ca level are too low:
· Activated osteoclasts break down bone to release Ca
· When blood Ca  level are adequate:
· Osteoclast activity is diminished 
· Osteoblasts can be incorporated into the bone matrix to become mature osteocytes 

42. What is osteoporosis? What dietary and lifestyle changes can decrease risk for osteoporosis?
· Reduce bone mass
· A bone disorder characterized by reduced bone mass, increased bone fragility, and increased risk of fractures
· Dietary:
· Adequate amounts of Ca and Vitamin D  produce greater peak bone mass & slow bone loss
· Higher intake of Zn, Mg, K, fiber and Vitamin C  greater bone mass
· Lifestyle
· Weight-bearing exercise
· Limits smoking and alcohol consumption  increase and maintain bone density
· Risk factor:
· Gender, age, genetics, hormone levels, family history, body size, smoking, exercise, diet, alcohol abuse, race
· High intakes of phytate, oxalates, tannins  reduce Ca absorption
· High dietary sodium intake  increase Ca loss in the urine
· High protein intake  increase urinary Ca losses, don’t have negative effect n bone mass when Ca intake is adequate 
· Estrogen
· Reduce bone breakdown 
· Increase Ca absorption 

43. How are vitamin D, parathyroid hormone and calcitonin involved in calcium regulation?
· Drop in Ca levels
· Increase parathyroid hormone (PTH) release, which stimulates
· Activate Vitamin D to increase Ca2+ absorption at kidney
· Reduce Ca2+ excretion at kidney
· Increase osteoclasts activity to release Ca2+ from bone 
· Increase in Ca2+ levels
· Increase calcitonin release to inhibit Ca2+ release into blood 

44. Differentiate between heme and non-heme iron.
· Heme iron: from animals, easier to absorb
· Non-heme iron: from plants, harder to absorb 

45. Outline the demographic, socioeconomic and dietary factors that increase risk of iron deficiency.
· Demographic
· Women of child bearing age, pregnant women, infants, children, adolescents 
· Women of childbearing age lose iron due to menstruation 
· Pregnant women, infants, children and teens have greater iron needs due to growth and development 
· Socioeconomic 
· Poverty, intestinal parasites
· Individuals living in poverty are less likely than others to consume adequate iron
· Intestinal parasites cause blood loss, which increases iron losses
· Dietary 
· Low total iron, vegetarian diets, dieting
· Diets thatare low in meat, which contains the most readily absorbed form of iron (hemo iron) and high in phytates and fibre, which reduce iron absorption, increase the risk of deficiency. Low-caloric diets can also reduce iron intake

46. Outline how iodine deficiency can lead to goiter and cretinism. Include a differentiation between these two conditions.
· Goiter 
· An enlargement of the thyroid gland caused by a deficiency of iodine 
· Thyroid gland tries to synthesize enough TH, but  cannot, gland enlarges 
· Cretinism
· A condition resulting from poor material iodine intake during pregnancy that impairs mental development and growth in the offspring
· Due to inadequate material levels during pregnancy
· Most common in regions where the soil is low in iodine and there is little access to fish and seafood

47. What conditions is obesity associated with?
· CVD, Diabetes II, some cancers, depression, reduced quality of life, arthritis, sleep disorders

48. What is the equation for body mass index? Include units. What is the main limitation of using body mass index to assess healthy weight?
· Body weight(kg)/ [Body height (m)]2
· It does not reflect body fat 
· It is not useful for athletes (who have greater lean  muscle  mass and  consider as overweight or obese), growing children, pregnant women or elderly 

49. Describe the various methods for determining body composition.
· 1. Underwater weighing
· Lean tissue is denser than fat tissue
· To calculate body density
· High body density, less fat 
· It is accurate but can’t used for small children or for ill or frail adults 
· 2. Skinfold thickness
· To measure the thickness of the fat layer under the skin at several locations
· It is fast, easy, and inexpensive but it can be inaccurate if it is not performed by a trained professional 
· 3. Air displacement
· Measure the amount of air displaced by the body in the closed chamber and determine body density, which is related to body fat mass
· Accurate and easy, but expensive and not readily available 
· 4. Bioelectric impedance 
· Measure  an electric current traveling through the body
· The current moves easily through lean tissue (high in water) and is slowed by fat (resists current flow)
· Fast, easy, painless but inaccurate (sweating heavily)
· 5. DXA
· Measure different levels of X-ray absorption
· Determine total body mass, bone mineral mass, body fat percentage
· Accurate
· Expensive and not readily available 

50. What are the three components of energy expenditure? Which are under our control?
· Basal Metabolic Rate (BMR) (60-75%)
· Thermic effect of food (10%)
· Physical activity (15-30%)

51. What factors influence one’s basal metabolic rate?
· High lean body mass (muscle)
· Exercise
· Greater height and weight
· Male gender
· Pregnancy 
· Lactation
· Growth
· Fever
· Elevated TH levels
· Stimulants drugs (Caffeine and tobacco)

52. How do adipocytes change in structure as fat is gained? When fat is lost? Include a reference to lipoprotein lipase.
· Store most excess energy as fat within adipocytes
· Adipocytes increase in size and number
· When fat is lost:
· Adipocyte decrease in size ALONE
· LPL – an enzyme on adipocytes that captures triglycerides and promote fat storage 
· More fat cells = more LDL

53. Describe the methods and main results of the Bottomless Bowls study.
· To test people’s consumption pattern:
· Control group 
· Ate a regular restaurant-sized bowl of soup
· Experimental group
· Ate a same size of soup that was self-refilling without the subject’s knowledge
· Results
· Experimental group ate more 73% soup 
· Reason:
· People try to eat with their eyes rather than stomach 

54. What is the current recommendation for physical activity according to Health Canada and the WHO? (Be specific)
· 150 minutes of moderate to vigorous PA per week, accumulated in 10 minutes bouts 

55. Differentiate between hunger, appetite, satiety and satiation.
· Hunger – physiological drive to consume
· Appetite – psychological drive to consume
· Satiety – feeling of fullness when we are eating
· Satiation – feeling of fullness after eating

56. How do neuropeptide Y, grehlin, peptide YY, lipoprotein lipase and leptin affect energy balance?
· Nueropeptide Y – promote feeding
· Grehlin – promote feeding (levels change throughout the day, increase if we’re tired)
· Peptide YY (Acute) – reduces appetite following intake of calories
· Leptin (Chronic) – inhibit appetite and promote energy expenditure 
· Released by adipocytes 
· Lipoprotein lipase (LDL) – an enzyme on adipocytes that captures triglycerides and promote fat storage

57. What are the 7 general causes of obesity according to the Foresight model?
· Social Psychology
· Individual Psychology
· Individual Physical Activity
· Physical Activity Environment
· Physiology (lower BMR)
· Food consumption
· Food production 

58. Which subgroups are at higher risk for obesity?
· The poor
· The less educated
· Those that live outside of cities
· Minority groups
· The elderly
· Men 

59. Approximately how many Calories are in a pound of fat?
· 1 lbs fat  = about 3,500 kcal

60. The course materials recommend a weight loss of _______% of body weight, at a rate of ________ to _______ pounds per week.
· 5-15% of body weight
· 0.5 to 2 lbs/week 

61. Why shouldn’t you lose weight too quickly?
· 1. It is associated with physiological changes that promote weight re-gain 
· 2. Lose a greater proportion of water and muscle at higher rates of weight loss
· 3. Higher drops of BMR 

62. What is the National Weight Control Registry? What are its main findings?
· It is a program that intentionally lost min. 30lbs and kept it off for min. 5 years
· ½ supported from a nutritionist, program, MD
· ½ on won
· 10% thru diet alone
· 1% exercise alone

63. Give four characteristics of successful weight loss maintainers and four of weight re-gainers.
· Weight maintainers
· 1.PA lifestyle
· 2. Breakfast eating
· 3. Less dietary fat, more healthy foods
· 4. Reducing frequency of snacks 
· Weight re-gainers
· 1. Sedentary lifestyle
· 2. Binge eating
· 3. History of weight  cycling 
· 4. Lack of self-confidence 

64. Suggest various realistic strategies for reducing energy intake.
· Portion control
· Eating breakfast
· Eating food that promote satiety/satiation 
· Know the Caloric value of foods
· Control hunger
· When overeating occurs, eat less the following one 

65. Define exercise intrinsic motivation and self-efficacy.
· Exercise intrinsic motivation
· Not relying on external motivators to fuel compliance; having a strong internal value for exercise and its benefits 
· Self-efficacy
· Belief in one’s ability to accomplish a goal 

66. Which factors make it difficult to keep weight off once it is lost?
· Have a lower satiety
· Decrease energy expenditure, thyroid hormone, leptin 

67. What is a SMART goal?
· Specific, measurable, attainable, realistic, timely 

68. Differentiate between healthy diets and fad diets.
· A healthy diet
· Meet the nutrients ( a variety of foods, maintain throughout the life)
· Promote a reasonable weight loss of 0.5 to 2 lbs per week and do not restrict the Calories under 1,200/day
· Promote PA
· Flexible to follow when eating out and easily obtained
· Does not require supplement
· Promote a change of behaviour 
· Based on sound scientific principles 
· A fad diet
· Limits food selections
· Promote rapid weight loss 
· No need exercise
· May require the purchase of special food
· Does not recommend change in behaviour
· Unsound scientific principle 

69. What are the risk associated with the use of fat blockers and amphetamines for the purpose of weight loss?
· Fat blocker
· Promote weight loss thru decreased fat absorption, thus caloric intake 
· Decrease intake of fat-soluble vitamins and abdominal cramping, diarrhea
· Amphetamines
· Suppress appetite, increase HR
· Increased risk cardiovascular complications 

70. What occurs during gastric bypass and gastric banding surgery?
· Gastric bypass	
· Bypasses the greater part of the stomach. Only a small amount of food can be accepted, promoting satiety
· More permanent
· Gastric banding
· Places a band around the stomach to restrict stomach, promoting satiety 
· Less permanent 

71. What is weight bias? How does it affect the likelihood for an individual to be obese?
· Negative attitudes toward obese individuals, affecting interactions
· Adult discrimination

72. Differentiate between anorexia nervosa, bulimia nervosa and binge eating disorder.
· Anorexia nervosa
· An eating disorder characterized by self-starvation, a distorted body image, and  abnormally low body weight 
· Bulimia nervosa
· An eating disorder characterized by the consumption of a large amount of food at one time followed by purging behaviour 
· Binge eating disorder
· An eating disorder characterized by recurrent episodes of binge eating in the absence of purging behaviour 

73. What are the causes of eating disorders?
· 1. Genetics
· Inherited personality traits
· Genes that affect hunger, satiety, and body weight
· 2. Psychological
· Low self-esteem
· Need for self-control
· Unhealthy body image
· 3. Sociocultural
· Thin body ideal
· Influences from media, family, and friends
· Abundant food supply
· Some associated with children abuse (sexual, physical, verbal)

74. Explain the overload principle
· Overload principle
· The body placed under a demand that is higher than it is used to improve in fitness

75. What are the four components of physical fitness?
· Cardiovascular endurance
· Muscular strength/ endurance
· Flexibility 
· Body composition

76. Exercise is associated with a decreased risk of which diseases/conditions?
· CVD, hypertension, Diabetes II, colon and breast cancer, bone and joint disorders, depression and anxiety, obesity

77. How many days a week of strength training are recommended?
· 2 days 

78. How does the body adapt to maximize oxygen delivery to maximize aerobic endurance? 
· When exercise, muscle demand more O2  breathing faster and deeper & increasing HR  take more O2 and deliver more O2
· 1. The respiratory system takes in oxygen and delivers it to the blood
· 2. The CV system circulates the oxygen-rich blood throughout the body
· 3. O2 is taken up by the muscles and used in aerobic metabolism, producing CO2 as a waste product
· 4. CO2 is carried away from the muscle by the blood
· 5. CO2 is exhaled thru the lungs 
· Lung   02-Blood  Body  Muscles-CO2  Blood  Lung 
 					
79. Which energy sources are used to fuel exercise? At what point is each of them preferably used?
· Glucose, amino acids, and fatty acids
· Glucose – anaerobic metabolism
· Glucose, amino acids, FAs – aerobic metabolism

80. Differentiate between anaerobic and aerobic metabolism.
· Anaerobic
· From 20s to 3min
·  More likely fatigue
· Do not involve in oxygen
· Aerobic
· From 3min to 20min
· With FAs, >20min
· Less likely fatigue
· Involved in oxygen

81. Outline the adaptations produced by endurance training which enhance the body’s ability to burn fat.
· After 20min, there is an increase in release of FAs from stores due to epinephrine 
· Increase the size and number of mitochondria in muscles
· Increase number of capillaries to supply oxygen and nutrients to muscles 

82. If you are trying to lose weight, is it preferable to work in the ‘cardio zone’ or the ‘fat burning zone’ on a fitness machine? Explain your answer by differentiating between the two.
· ‘cardio zone’ (higher intensity, where glucose is preferred fuel source)
· ‘fat-burning zone’ (lower intensity, where fat is the preferred fuel source)

83. Outline some specific nutrient considerations for endurance athletes vs. strength training athletes.
· Endurance – carbohydrates (to maintain glucose supplies) 
· Strength – protein (to repair muscle tissue)

84. What is carbohydrate loading? When is it recommended? 
· Glycogen stores and endurance are increased 
· Rest for 1-3 days, consume high-carb diet (10-12g/kg body weight) before competition 

85. What physiological changes occur due to aerobic training? How do they maximize performance?
· 1. Increase delivery of O2 to cells, and muscle cells change to increase glycogen storage and the ability to use oxygen
· 2. RBC count increases, capillaries in muscle increases
· 3. Increase in size and number of mitochondria to increase ATP productions

86. What are the carb, protein, fat and additional nutrient recommendations for athletes?
· 60% carb
· 15-20% protein
· 20-25% fats

87. Differentiate between heat cramps, heat exhaustion and heat stroke.
· Heat cramps – involuntary muscle spasms causes by electrolyte imbalance
· Heat exhaustion – occurs when extreme water loss decreases BV so severely that the body is unable to both cool the body and delivers nutrients to tissues. Leads to a rapid pulse, low BP, disorientation, profuse sweating, fainting.
· Heat stroke – occurs when body temp < 40C; temp regulation center in brain fails, sweating, is insufficient. Can lead to hot, dry skin, extreme confusion, unconsciousness

88. What should an athlete eat before, during and after exercise and when should that meal be eaten?
· Eat before
· Maximize glycogen stores
· Approx. 300 kcal
· Higher in carb (60-70%), moderate in protein (10-20%), low in fat (10-25%)
· A small meal
· The meal shouldn’t be eaten too close to prevent digestive issues
· During exercise
· Endurance activities may require carb to maintain glucose supplies for ATP
· Consume every 15-20min
· 30-60g of carb/hour 
· After exercise
· Replenish fluid, electrolyte losses, glycogen stores and provide protein for growth/repair of muscle
· High carb + protein should consume within 30min

89. What are the risks associated with consuming growth hormone and anabolic steroids?
· Growth hormone is poorly supported as a growth aid and can lead to heart dysfunction, high BP, odd growth patterns 
· Anabolic steroids will lead to muscle growth by  mimicking the effects of testosterone
· Reduce testosterone production leading to shrinkage of the testicles, decreased sperm production, cessation of bone growth in teens
· Can also oily skin, acnes, water retention, coronary artery disease, liver disease and sometimes death 
16

