Nutr*3210 – Lecture 1 
Looking back in time…
· 500 BC : Anaxagoras discovered that nutrients run the body 
· 460 BC: Hippocrates recognized that medical examination should focus on individual 
· 1614 AD: Santorio Sanctorius determined that you eat more than you expel (concept of metabolism) 
· 17th century: recognition of essential nutrients 
· 19th century: vitamins can prevent disease 
· 20th century: how much of each nutrient is needed for ‘optimal health’. 
· 21st century: nutrigenomics; how diet and genes can affect someone’s health 
What are essential nutrients? 
· An essential nutrient is a chemical that is required for metabolism, but that cannot be synthesized (rapidly enough or at all) to meet the needs of an animal or human for one or more physiological functions 
· Nutrients are essential to the human diet if: 
· Removing nutrient causes deficiency and decline in health
· Putting nutrient into diet corrects problem and health will return
Nutritional Deficiency 
· Nutritional deficiencies occur when a person’s nutrient intake consistently falls below the recommended requirement 
· Examples 
· Deficiencies in iron, folate, and/or b12 
· Anaemia 
· Not enough red blood cells to transport oxygen around the body 
· Important at development stages 
· Vitamin D 
· Rickets 
· 10% Vit D, 90% from UV
· Defective bone growth 
· Thiamine (B1) 
· Beriberi 
· Stops energy production 
· Abnormalities in nervous system
· Vitamin C 
· Scurvy 
· Stops iron absorption 
· Hemorrhaging, bleeding of the gums 
Estimating Nutrient Requirements 
· Deficiency doesn’t mean nutritional requirements 
· Deficiency = prevention of disease 
· Nutritional requirements = ensure optimal health
· Why understand nutritional requirements? 
· Prompted by WWI and food rations 
· Early limitations? 
· Age, gender, body size, physical activity, 
· Range of nutrient intakes required by individuals to achieve the same end point of growth, storage, or health
· Estimating requirements statistically…
· Estimated Average Requirement: EAR (50% of the population) 
· Reference Daily Intake: RDI (97-98% of the population) = EAR + 2 Std Dev
· Daily dietary intake level of a nutrient which was considered (at the time they were defined) to be sufficient to meet the requirements of nearly all (97-98%) healthy individuals in each life stage and sex group 
· Total fat: 65g
· Total carbs: 300g                            based on 2000 kcal diet
· Protein: 50g 
· Upper Tolerable Limit: UL (max amount to consume toxicity) 
· Not all are determined because it is unethical to test toxicity on someone 
Understanding Starvation 
· Ancel Keys, professor at U of Minnesota 
· Minnesota Starvation Experiment 
· Characterize the physical and metal effects of starvation in 36 healthy men 
· 3 months @ 3200 kcal/day 
· 6 months @ 1800 kcal/day 
· 3 months rehabilitation 
· Outcomes?
· Weight loss, irritability, dizziness, tiredness, hair loss, reduced sex drive, depression etc. 
Understand a nutritious diet 
· A nutritious diet has 4 characteristics that have distinct meanings: 
· Adequate: provides enough kcal, essential nutrients, and fibre to keep you healthy 
· Moderate: don’t consume excessive calories, or eat more of one food group than another 
· Balanced: make sure you eat nutrient dense foods, as compared to nutrient poor food 
· Varied: eating a wide selection of food to get necessary nutrients 
Studying Nutrition
· Cell culture models 
· Animal Models 
· Epidemiological 
· Prospective vs. intercention 
· Difficulties – genetics, lifestyle, cultural habits, etc. 
Nutrient Classes 
· Organic 
· Carbs (Macro)
· Lipids (Macro) 
· Protein (Macro) 
· Vitamins (Micro) 
· Inorganic
· Minerals (Micro) 
· Water 
“You are what you eat” 
Metabolism
· Energy in  Anabolism + Catabolism  energy out 
Water is an essential nutrient 
· Intake by adults: 2-2.5kg/day 
· Compare this to:
· Carbs: 250-350g/day 
· Fat: 60-80 g/d
· Protein: 50-80 g/d 
· Functions: 
· Solvent 
· Lubricant 
· Temperature regulation 
· Catabolism (hydrolysis) 
Water toxicity? 
· Water intake > kidney’s ability to process ( ~0.9 L/h) 
· Hyponatremia = water/electrolyte imbalance
· A metabolic condition in which there is not enough sodium (salt) in the blood, causing cells to swell 
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