SCF    HUN # 2201 Fundamentals of Nutrition    Class 4  Chapters 7, 8 & 9
Metabolism               Energy Balance & Weight Management
Metabolism is the process that follows digestion.  Metabolism is the chemical actions and reactions that add up to how the body uses food for fuel to provide energy and heat.   Metabolism happens inside the body.   This process activates all processes in the body to continue moving.  
     The two main activities are *catabolic processes and *anabolic processes, described on  pages 199-201. (Whitney)    
     A catabolic process breaks down not only proteins, but also lipids and carbohydrates into atoms of Carbon, hydrogen, oxygen and sometimes nitrogen.  In the process, heat energy is released.    
     Then an anabolic process builds up atoms of Carbon, hydrogen, oxygen and nitrogen into sugars, fatty acids and amino acids to form other things that we need like glycogen, which is stored sugar, and protein for storage.    

     Many Metabolic Processes occur in the liver.  See the list of processes in Table 7-1.  (Whitney 199)  The liver is very important to health.  Take care not to overload it or wear it out.  Metabolic actions and reactions need enzymes and co-enzymes to help in the activity.  Vitamin B6, copper, zinc and iron are often used as enzymes and co-enzymes in the digestive and metabolic processes.  

During both types of processes, we produce Adenosine Tri-Phosphate, known as ATP. 
This is a combination of an amino acid and a mineral, phosphorus.  This biochemical provides energy for the cells.    This happens in each of trillions of body cells.  A picture on page 198 (Whitney) shows a diagram of a cell, with all of its parts and shows that each   part has a job to do.  In the middle of each cell is a nucleus, a central core that houses the “engine”.  It sends out particles to charge up or initiate processes within the cell.  Our DNA is in this nucleus, which we inherit and also give to our children.  Around the nucleus are areas called mitochondria that produce and store enzymes needed for metabolism.  Some metabolic processes are anaerobic  – when there is no oxygen.  ved.  Other processes are aerobic  – when oxygen is involved.  (Just like the types of exercise.)
There are *four main metabolic processes.
1.  *Glycolyis,  described on page 204 is the breakdown of carbohydrates into energy.  It is anaerobic (no oxygen involved)  and vitamin B3and 5 are needed as a co-enzymes.  This happens in the liver and muscles.  Some people are unable to complete this process due to an inherited problem. They cannot process Coenzyme A, an important step, the last step, in the biochemical process of metabolizing carbohydrates.(Whitney p 206)    The problem is called Tay Sachs syndrome.  People who have this illness can however, utilize lipids for energy.   Experimental work is being done with supplement vitamins that do not have sugar in them and diets that are very high in fats & oils to help prevent the seizures.          *As part of glycolysis, fruit and vegetables are processed first into lactic acid and then back into glucose again.  This is a slower process through the liver and is called the Cori Cycle. Figure 7-7(Whitney p 205)  This is different from the synthetic sugars, also a slower process, through the liver that need to be processed as a chemical.     
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2.  Another metabolic process is the *Citric Acid Cycle , an aerobic process, as oxygen is involved. The textbook refers to it as the *TCA cycle. See the diagram on page 211. 
 It processes food: proteins, amino acids & lipids that enter the bloodstream.  
 It produces energy in nerves, muscles and for breathing.  

3.  Another important process is the process of breaking down fluids into energy is the *Electron Transport System. (Whitney p 212)  It breaks down water, fluids and lipids that we drink or eat and produces water for our cells.  Positive and negative electric like ions, help to convert some molecules into other molecules to produce Coenzyme CoQ   1 through  CoQ 10 .  When it gets to CoQ10 , water for the cells is made.  Part of this process happens in the lungs and helps to increase blood flow from the heart to the lungs and around the body.  It helps all valves work better, valves in the heart and in the legs.  This is helpful against varicose veins.  Fish oils are a natural source of CoQ10.    Supplements are made into a white powder although they work better with oils. 
          In the textbook there is a Summary on page 214 (Whitney Figure 7-18) of the three processes.   A short form is on page 203(Whitney Figure 7-5).  These processes happen one after the other although they are also in various stages with different foods.  And so, they are often happening all at the same time.  
4.  Another pathway in the body is when nitrogen from protein foods and amino acids is processed into *Urea by the kidney.   A diagram is on page 180. (Whitney, Figure 6-14)
     So, we see that carbohydrates and fats provide energy for the body.  *Both are also important for brain function.  *Vegetable and animal proteins break down to amino acids.  *Amino acids are built up to produce muscle, skin & other new tissue.  Water is made and then it carries other waste out of the body.  All these processes need nutrients from foods to work well.  

Energy Balance
Moderate intakes of food will be less stressful on all these processes.  Overeating large amounts of food or fasting both stress these digestive and metabolic processes.  If one fasts too long or does not get enough nourishment, the body will break down muscle and lean tissue to find nutrients.  Toxins will come out of the tissues and go into the blood and urinary system.  If one eats again, then most processes will be restored but some may not work as well. (Whitney p 213-215) 

Slowly decreasing from eating large amounts to smaller amounts is easier on the body.  Also, when resuming food after fasting or taking in very little food, it is less stressful if small amounts are begun and gradually increased to rebuild the body.  Continued Fasting or starvation is damaging especially in the brain, heart, muscle and nervous system.  (Whitney p 217)  Women need some fat tissue for some body parts and to support the uterus and bladder.  We all need some internal fat to support the bladder, heart and liver.  
      Even consuming a low carbohydrate diet will result in slower processes in the body and people will have decreased energy and lower blood pressure.   
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Alcohol and Health      Highlight 
We will now look at the metabolism of alcohol in the body.  This is in the Highlight  after Chapter 7.     The pathway is described in the textbook in the diagram on page 222. (Whitney)   When we consume alcohol, a stomach enzyme, alcohol dehydrogenase converts alcohol into a still toxic fluid acetaldehyde.   Then a second enzyme, acetaldehyde dehydrogenase is needed to metabolize alcohol down further into a fluid similar to vinegar.  

     Native Americans and some Asian people have inherited a lack of these enzymes.  They and others have difficulty metabolizing alcohol.  It stays in the blood and is toxic to the body.  This inability to metabolize alcohol is part of what is inherited in addictions.  Alcohol and vinegar increase the desire for sugar to “put out the fire”.  They also decrease the desire for food, especially nutritious food.  

     We need anti-diuretic hormone to metabolize the fluid.  We also need niacin, vitamin B3, to metabolize the alcohol part.  *Vitamins B-1, and B6 are often very deficient in heavy alcohol use.  All the B vitamins are decreased, washed away, with heavy fluid intake.   Women who are smaller and have low muscle tone, will have a greater impact from alcohol that those who do not have as much muscle.  Men with less muscle also will have a greater stress from alcohol.  Recent research indicates that even one drink a day or 7 drinks per week, increases the risk of cancer in women, especially menopausal women.  *Three times per week would be better.  see the alcohol doses compared to body weight in the Table on page 225.       

Effects of Alcohol

     Alcohol has one Positive effect:  it helps to dissipate or distribute lipids and some cholesterol by helping to move them around in the blood.  Eaten with a fatty meal, it will help to get them to the liver and out of the body.   It also sedates the body under stress.  Is this a Positive?  A Negative?  It could be either. 
There are quite a few *Negative effects of heavy alcohol use.(Whitney Table H 7-5 p228
Liver damage   Scar tissue does not work as well as normal tissue.  

It wears thin the inner layer of the colon where we screen out bacteria & viruses and absorb minerals.  
It stresses the kidney and urinary tract.
Excretes out many healthful nutrients, especially B vitamins.
Decreases appetite for healthful food.

Fluid accumulates in the blood which increases blood pressure and may be retained in the brain.
Destroys nerve cells in the brain which decreases memory, eye to hand coordination and general body coordination.

Promotes estrogen in the body – not usually good for men, and promotes some cancers: liver, breast, esophagus.          
It lowers inhibitions and may cause people to do things  that are illegal, unacceptable, inappropriate, dangerous or hurtful to others.
It depresses the central nervous system.  This slows all nerve functions to the eyes, hands, legs, feet and spine.  
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Alcohol use during a pregnancy causes Fetal alcohol syndrome and brain retardation in the developing child.

See the Calories in Beverages & Mixers chart on page 226. (Whitney Table 7-3)  Many mixers have more calories than you might think.
A desire to drink, can transfer from both mother and father to the developing child.  Increased amounts consumed results in an increased high and a deeper secondary low feelings.  This deeper low results in increased cravings and a more severe addiction.  
In Summary

Low drinking of alcohol – can be healthful

Moderate drinking – can be difficult on the body

Heavy drinking – can be stressful on the body.

Recommendations

The textbook says to sip alcohol a long time at social functions.  Slow down the intake.  Other choices include flavored seltzers, sparkling waters, sparkling cider and non-alcohol beer.
Never drink alone, that is, without a meal.  This is not just a snack.  Eat foods and other fluids when drinking alcohol.  *They help dilute the impact of the alcohol.  

Starches, in particular, absorb fluids and reduce the impact.  Starches that have some nutrients are legume beans, soy beans, brown rice and potatoes.  The starchy plant Kudzu has been made into a supplement and seems to decrease the desire for alcohol.  

Decrease sugar in the diet.  This will decrease cravings of all kinds.  
You may need to not drink at all.  If one’s life is not in control, don’t wait.  Seek help.    Bay Care, a counseling service at the State College of Florida can help or refer you to other services.  
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Energy Balance & Body Composition

Energy Balance

A major principle of energy balance is that if the amount of energy taken in, by food and liquid, balances with the amount of energy “out” or used up by activity, then body weight will be stable.  (Whitney diagram p 232) 

However, the body adapts to our eating pattern. 

Therefore, when large amounts of food are eaten, smaller intakes do not feel satisfying.  The reverse is also true.  When smaller food is taken in on a regular basis, occasional larger intakes feel uncomfortable.  And so, currently, in the United States, people’s stomachs have adapted to super sized restaurant and large home prepared amounts of food.  It is difficult to change the pattern.  There needs to be a thought process that it is a good idea to change the intake pattern for health or weight reasons. 
Food and Energy Intake 
*Appetite – is the psychological desire to eat.    It is influenced by
Hunger:  usually occurs in four hour intervals. (Whitney p 233)
Our senses:  the sight, smell or thought of food.  External cues are given by radio, television and internet advertising.   Movie advertising for popcorn often results in people going to buy it.  
Other influences are
   Habit – having had it before and like it.  Plus, the prenatal preference. 
   Stress – sometimes people cannot eat under stress or sometimes they eat more                                                                           
   Happy or Sad occasions  - at weddings and funerals people eat more or less than 

usual,  depending on stress levels.

   Satisfaction – Some foods are more satisfying or more filling than others.  
*Proteins are more satisfying, satisfy longer, than lipids or carbohydrates.  If proteins are in the diet then smaller amounts of food can become more satisfying.

The pictures on page 235 of the textbook (Whitney Figure 8-3) show snacks of peanuts and popcorn.  They conclude that people should eat popcorn because it has less calories.    That may be true, but remember that popcorn has fiber and is a grain.  Also, peanuts have nutrients, are a partial protein and may be more satisfying.  If eaten together, people could eat overall less food, if it is nutrient dense and has more nutrients.  Maybe then people would eat smaller amounts of both peanuts and popcorn.  If a fruit or vegetable is added,  that would be a balanced snack.  (a protein + a grain + a fruit or vegetable)

Skipping meals  This is not a good habit.  When a meal is skipped, later, people usually are very hungry.  Then they often over eat and do not make good food choices.  Also, the gallbladder is stressed and in addition, extra stomach acid accumulates because it has been produced, preparing for the food that did not come.  
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Energy Out
Basal Metabolic Rate
Basal Metabolic Rate, abbreviated BMR, is how fast the blood circulates in the body.

BMR is higher in taller, muscular people, children, pregnant women & in hot weather.   BMR is lower in smaller, heavier people, during sleep, sitting still & in cold weather.  
     Calories are used faster with a higher BMR.  
Exercise and physical work also increase  BMR.  See the chart on page 238(Whitney Fig. 8-4) for energy expended or calories used during various activities.  
Amounts of food influence BMR.  After eating more food the BMR speeds up.  After eating less food, the BMR slows down.  *Many people now believe that BMR is = to or more important than the concept of energy in = energy out when using up calories. (Whitney p 237) I say that they are at least equally important.        

*Thyroid hormone increases BMR.  Resting body temperature indicates a higher or lower thyroid function and BMR.(Whitney Table 8-1, small print p 237)  The thyroid gland regulates body temperature .  Oral resting temperature indicates BMR somewhat and under the arm temperature indicates thyroid function in the tissues.   Average oral temperature is 98.6 degrees.  Average under the arm temperature is 97.8 degrees.  Frequent lower oral or under the arm temperature indicates slow thyroid function.  Body temperature heats the blood to “cook” the food eaten to help digest it and to fight viruses.  *The thyroid gland needs iodine for this and all of its’ processes. 

Body Composition
Body weight – What is appropriate weight according to height for an average adult:  We need to consider several factors:

Body Mass Index for adults, is a number that indicates whether or not a person is at a healthy weight by comparing height and weight.  This is to help determine if a person is underweight, at a healthy weight, overweight or very over weight.  This is a simple but reliable relationship to start to determine health status.  
     You can determine BMI by a math calculation.   Use the number of pounds that a person weighs, multiplied by 703.  The answer is divided by the person’s height in inches Squared.  The answer is the BMI.(Whitney p 242-244)  You can also look on page 243 to see the sections that are a healthy weight or not. (Whitney Table 8-4)
      Or you can look at the chart on the inside back cover of the textbook.    A healthy BMI is considered to be between  9 and 24.  
You can see in the chart, that there is a range of numbers for a person’s weight that will give you the BMI.  These are Male/Female considerations.  Women generally should be in the lower 3 numbers of the range and men in the higher 3 numbers.  This will give an allowance for muscle, which weighs more than other tissue. 
      Most importantly, most people should be within the weight range somewhere.   A very large or heavy person, even though they may have a lot of muscle, is still stressing the heart and all the systems of the body and therefore is not in good health.
     In Chapter 16, we will look at BMI for children and up to 20 years of age.  You may be in both charts. The other chart is in Appendix E, page E-11.   
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Body Distribution  Health problems often develop when body fat is more than 22% of body weight in young men and more than 32 % in young women.  Excessive weight in the middle of the body is more stressful because it makes the heart work harder.  

 * Men tend to have more weight around the waist in an apple shape and Women tend to retain weight around the hips and buttocks in a pear shape.  These body shapes are indications of possible heart problems although are not as important as clinical markers such as high triglycerides and clogged arteries.  
Health Risks associated with body weight and body fat are:

Some body fat is needed.

For females – fat is needed for growth of the mammary glands and to support the uterus and  prepare for childbearing.  

For everyone, males and females – fat is needed in bone marrow to make new blood cells, to coat nerves and to support the heart, liver and bladder. * Lipids, Omega 3 oils, are also needed for brain processing for *information and *emotional balance and *appropriateness.  This can be knowing what is an *appropriate body image, and how to think and act appropriately for many reasons and how a victim might feel.   
*Being overweight or underweight increases health risks.   Being Underweight  often indicates unbalanced food choices, malnutrition, undiagnosed illness and increases the risk of an inability to retain enough estrogen to carry a baby to full term and have a miscarriage.  This is one of several reasons for miscarriage. 
Being overweight increases the risk for cancer as too much weight that retains estrogen.  It also increases the incidence of high blood pressure, difficulty breathing, causing stress on the heart, having gallbladder problems, diabetes and puts pressure on joints that wears out the cartilage between the bones, which is called osteoarthritis.  
Highlight after Chapter 8  Eating Disorders

*Anorexia and Bulimia are health problems that are a combination of mental health and physical health problems.  *Part of the solution then will include fish oil to help all brain processing, especially to help the person determine what is an appropriate self image or healthy appearance.  Adequate minerals are also a part of health. *We need adequate zinc  to be able to taste and smell properly to increase appetite.  *Adequate protein and B vitamins are need to form the neurotransmitters for stable emotions. 
     Anorexia can be fatal from multiple organ shutdown.  Severe situations require  hospitalization.  In recovery, regular meals 3 times per day plus a snack of small portions can begin.  Bulimia may include a problem with processing grains.  Adequate fiber in grains is necessary to excrete them or they will stay inside too long, will ferment and be similar to alcohol toxicity.  Then the body feels good when it gets rid of the grains.  This may encourage a negative pattern.   Adequate fiber in the diet could help to excrete the grains properly.  In recovery, 3 meals of moderate portion size including  nutrient dense foods can begin. 
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Some Female athletes decrease food intake and/or use it up quickly resulting in disordered eating, amenorrhea, and osteoporosis. This is known as the female athlete triad.(Whitney H8-1p253)  *All athletes need increased calories, more than for moderate activity.   

          *Mental health counseling for the person and their family has benefited many people with these interrelated problems.   
See the textbook for some tips for preventing or overcoming eating Disorders. (Whitney Table H8-1p254 Anorexia; Table H8-2p257 Bulimia)
Obesity continues to increase in this country and in many other countries.  High sugar diets, growth hormones in food and sedentary lifestyles increase the problem. (Whitney Fig. 9-1p 262)   *Childhood obesity is dangerous because the number of fat cells grows in children as they grow taller, and then they may not be reversible.  (Whitney Fig. 9-2 p 263) Adult fat cells grow larger with high calorie and sugar intake and also shrink smaller with a low calorie, low sugar and smaller portion intake.  

     The goals of the USDA are included in the program called Healthy People for 2020.  Included are goals for increasing the number of people to be in a healthy weight and increasing the availability of nutrition information by employers.  We will see if these goals are achieved.  See the chart on page 274 (Whitney Table 9-2) that suggests the appropriate servings per food group for various calorie levels.  
     *The handout for class 4 suggests servings for 1200 calories per day, is only for a weight loss diet.  The Zone Diet and the South Beach Diet have some value.   Compare them to the AMDR ranges, the Acceptable Macronutrient Ranges on page 20 (Whitney).   

     *The Dietary Guidelines for Americans 2010 recommend areduced sodium in the diet, especially for people with high blood pressure, and that at least ½ of grains be whole grains.  
To decrease body weight, exercise and physical work help.  See the table on page 238 that states calories per minute spent on various activities.  Decreasing  sugar and excessive saturated fats in the diet, as well as decreasing the amount of food eaten, all help to decrease body weight.  One pound of body fat equals 3,500 calories.  *A safe weight loss usually is 1 -2 pounds per week, or 4 lbs per month. This should also equal losing about 10% of body weight over 6 months.  Not more.  *The body needs time to absorb the extra unused tissue and to decrease the expanded cells. 

    Calories expended minus calories consumed equals the calories lost per day.             

     2200 calories expended

  -  1700 calories consumed

    * 500 calories lost        per day     7 x 500 calories  = 3500 calories = 1 pound per week  

                                                                                                            = 4 pounds per month

                                                                                                            = 48 pound per year

This is even appropriate for the severely obese, although it will take longer to decrease the body weight.    
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Exercise 3 to 5 days per week.  Do some of each aerobic and non-aerobic exercise per week. Some of each, weight bearing (standing up) and using hand held weights. Do your own work out at home, with a t v or recorded program or work out with friends at a gym.

Weigh yourself once in a while.  Maybe this could be once a week or once per month but not to be preoccupied with every pound, but to see if a pattern is developing.   

     Without moving, fewer calories are needed.  People should move whatever muscles they can, even if one is in a wheelchair or whenever they can if one drives or sits for a living.  Then the small muscles inside the body will get some exercise and will rebuild.  

    *Work and exercise increase the Basal Metabolic Rate and increase using up calories.  

 Some people can benefit from a support group.  Weight Watchers has a balanced diet, based on real foods.  Points and servings are discussed rather than calories.  Weigh ins and group meetings can provide emotional support.  *Underweight people sometimes find weigh- ins and support groups difficult. 

To Maintain Weight eat 3 balanced meals and a fruit or vegetable with protein snack with a fluid.  Count calories or servings or exchanges.    Most portions of foods should be ½ cup and ¼ pound servings. I cup of salad is appropriate.    

      For Weight Gain, do the same but *increase some protein to foods and liquids to build muscle and make new tissue.  Also add some good lipids. See tips for Weight gain Strategies in the textbook on pages 286-287 (Whitney Table 9-5)
      For Weight Loss, eat the same balanced meals, but lower calories and decrease the size of food portions and *eat more protein.  ** Both can be helped by more protein.  
The US government recommendation for calories per day for the Average  person is listed on the chart on the inside front cover of the textbook under Energy.   Activity levels also need to be factored in.  
All diets should Decrease sugar in foods and foods that go to sugar. * Eat nutrient dense foods.    *Increase fiber, to excrete old food, feel full at first and then lighter later, which increases energy. Eat real fruits and vegetables and whole grain breads and cereals.  Avoid foods with growth hormones and fertilizers.  
Adequate water is necessary for health,  4-6 cups or glasses per day.  It is more useful if it is not caffeinated or carbonated.  It is also more nutrient dense if it has dark berry juice or citrus. Thin out sweet fluids as well as coffee and tea to reduce acidity.      
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Dangerous Interventions

Fad Diets   Diets need balance.  All diets should have sufficient protein, fruits, vegetables and whole grains.  
       The Atkins diet initially had no fruits or vegetables.  Long term , it would be stressful to the heart and kidneys.  
       Some claim that you can lose fat While sleeping.  Not exactly, although, digestion does occur during the night or while sleeping.  **With adequate iodine intake and adequate physical activity, then at rest you will rebuild muscle and increase your      Basal Metabolic Rate.     

Fad Diets continued

Eat for your Blood type is not exactly accurate.  A better approach would be to consider the foods of our culture, which are usually better absorbed.  We should choose the better lipids, lower sugar and increase the nutrient dense foods of our culture.  

Don’t eat until you’re hungry.   A better approach is to plan ahead, eat 3 small meals plus an afternoon snack, so we don’t overeat, to prevent excessive hunger and to obtain adequate nutrients from our food.  Some weight loss supplements  contained ephedra.  It is no longer allowed in a weight loss supplement because it had dangerous side effects.  

      See the Table H9-1(Whitney p292-293) to compare various Diets.           

      See the How To section in the textbook (Whitney p 295) for tips on how to identify weight loss programs that are unsound or unhealthful.    
     Herbal Supplements  There are also herbal supplements for weight loss.  Some of these are ineffective, some are experimental and some are helpful. 
Ineffective:   chitosan from the shells of shellfish

Dangerous:  Ephedra based (no longer allowed in high amounts) 

                     Bitter orange?   Coleus forskoli?    Similar in function

Experimental:  Hoodia, carolluma   These are appetite suppressants for all food.  This establishes a pattern of not eating food.  We need to eat nutritious food.  

Helpful:  for being overweight,* kelp, a source of iodine, within the upper limit intake. It increases the Basal Metabolic Rate to use up calories faster.   

One should not take high amounts of any of these supplements for a long time.
Weight Loss Products

Some products promise a quick weight loss. Unfortunately, they are usually high in sugars.  Slimfast, Metabolife, Ensure and other meal replacementshave no real fiber or protein to counteract the effects of the sugar.   Some products block all lipid absorption which is unhealthful.  Some products suppress the appetite for all food, which is unhealthful.  There are also some medical and surgical procedures that require dietary changes to be effective long term. 
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Energy Density in foods.
Select foods with more fluids, fiber and water, rather than produced or cooked in oil (Whitney p 275).
See the How To section on not choosing Empty Calories, or overly sweet coffee drinks (Whitney p 276)

See the Weight-Loss Strategies for tips (Whitney p 277)
Changing behavior: Do you need to change how you eat?  Although our decisions are sometimes influenced by other people’s expectations, this decision is one that you should do for your own reasons.   Remember to eat some lipids, have a fresh salad twice a week and don’t cook things in fats so often.  Maybe, try to enjoy meals with family, friends; while reading or watching tv?  Plan ahead for healthful meals.
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