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Class  2     Chapters 3 & 4
Digestion = Transportation and Absorption of Nutrients     Chapter 3 
This is how we use the foods that we eat for energy to work or play.  The Digestion of foods involves several processes.  There is a glossary of terms, definitions of words used to describe this process on page 70 of the textbook (Whitney p.70)  There is also a list of the internal parts of the body involved in digestion on page 71.   
 *Digestion of food starts in the mouth, stomach and continues into the intestines.  Three organs of the body are involved.  This digestion happens through saliva in the mouth that has alkaline enzymes, acids in the stomach that produces a semisolid liquid called chyme and alkaline and acid enzymes in the intestines.   *If we don’t have enough acid, hydrochloric acid, in the stomach to dissolve the food before we eat, our body will produce it later in the intestines.  This is one cause of indigestion.
*Transportation  of food through the large intestine is called Peristalsis.   The minerals  *Calcium and magnesium are important in it’s actions.  Calcium contracts and magnesium relaxes the nerves and muscles of the intestine to make it move.  All Fiber helps to increase the transit time of the stool.  Some fiber absorbs water and fluids first, called water soluble.  Other fibers just increase the motion of the stool.  For example, fruits, vegetables and  *oats are well known for being more water absorbing or water soluble.   Raw Vegetables, whole wheat and grains are more insoluble.  Other grains found in supplements are Psyllium seed and it’s husk, the outside covering, are water absorbing.  Ground flax seeds mostly increase the transit time.  

Food must be digested and absorbed before we can use it.

Digestive Enzymes  are  important for this process.  These enzymes are produced in 5 organs of the body.   These are: the salivary glands in the mouth which produces amylase; and glands in the stomach which  produce carbohydrase, lipase & protease;  in the pancreas gland, which produces sodium bicarbonate (baking soda) and also produces * insulin  to transport sugar into cells.    Enzymes are also produced in the liver  and in the intestines.   Bile digests fats and is stored in the gallbladder.  *Enzyme words end in
 –ase such as amylase, carbohydrase, lipase, protease and lactase.
Absorption  begins to happen in the small intestine.  There are excellent pictures and diagrams of this process in the textbook in Chapter 3 on pages 77-79.(Whitney)
The small intestine is lined with villi and the hair-like projections on them.  Crypts or spaces, are between them.   Nutrients are absorbed into the inside of the villi and transported out into the bloodstream and lymph system.  Water soluble things like vitamins and small fats go into the blood.  *Large fats and fat soluble vitamins are transported through the lymph fluid.
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Further in the digestive process, in the large intestine, or colon, is the inner layer, which  is a mucous membrane.  This is where minerals, (such as iron, calcium, magnesium, potassium and zinc) are absorbed if it is thick. (Whitney p. 76-77) This mucous membrane lining is connected throughout the body up in to the sinuses in the head..  Toxins and allergens are also absorbed through this layer into the blood if it is thin.  Sugar and alcohol make it thin and milk and dairy foods make it thick for good health.  
     While the stool is in the intestine some nutrients pass from the stool through that mucous membrane lining into the blood.  Good and bad bacteria  are also transported this way.   

If things remain too long in the intestine, they are either reabsorbed into the body, including hormones like estrogen and testosterone, or become allergens that cause  reactions like a rash, hives, sneezing, or throat closing.
Circulatory or Vascular System
There is a good diagram of this process in the textbook on page 80.(Whitney p.80)
The Heart pumps the blood.  Blood goes out the right side of the heart to the right side of the lungs.  In the lungs,  the blood loses carbon dioxide and picks up oxygen.  The blood then returns to the left side of the heart.

Then the left side of the heart pumps the blood into the arteries out to all organs and systems of the body.  The blood circulates through the smaller capillaries to various cells in the body.  In the smallest capillaries of every area of the body, the blood crosses over into veins.  Some blood and lymph returns through the veins to the heart again to repeat the procedure to get oxygen to cells.
Blood from the intestines, first goes to the liver for screening and detox and then returns to the heart.  (Whitney, p. 81)   Problems with the circulatory system involve nutrition.  For instance, if the blood has too many fats in it you may have high cholesterol.  If it is too thick it will clot more.  If it is too thin it will bleed more.  If the walls of the blood vessels are not flexible or too thin they will bleed easily.   Medicines, alcohol and street drugs either increase or decrease the speed of the circulatory system and tend to wear it out and cause aging of the systems.    
     If the inside openings of the arteries or veins are blocked with old saturated fats and calcium one cannot move or breathe easily.  Some people need to carry their oxygen with them in a tank.  Vitamins in foods and supplements can be helpful.  Vitamin A foods increase the elasticity of the lungs.   Adequate iron in the blood is necessary to hold on to the oxygen to help us breathe.  Vitamin C helps to strengthen these veins and arteries called blood vessels.   So, what we eat influences how our circulatory system works. 
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The Lymph System
The lymph system carries away lipids and liquid waste from the cells. (Whitney p.82) Lymph vessels travel from the intestine and between cells and sometimes parallel to the blood vessels.  It passes around the neck, under the arms, crosses the chest area and goes around the heart and eventually discharges into the blood stream.  Stretching and exercising help the lymph system to circulate.  * The lymph system needs adequate water, to flow and to work well.
Gastrointestinal Bacteria
Good bacteria, called probiotics (the opposite of antibiotics) are necessary for digesting or breaking down food into smaller and smaller particles. They are called acidophilus, bifidus and others.  They are breakdown products of dairy foods.  They are helpful against bad bacteria because they bring bad bacteria along with them as they try to get out of the body.  Good bacteria also transports some vitamins so that we can absorb them.  The vitamins are vitamin B12 and vitamin K.  
Gastrointestinal Hormones and Nerve Pathways  
The hormones  (things that act on their own) related to digestion are:  (Whitney p.83)
Gastrin stimulates digestive fluids in the stomach.

Secretin stimulates intestinal fluids.

Cholecystokinin stimulates the pancreas and gallbladder action.    
All of these hormones stimulate nerves to act to digest protein, lipids and carbohydrates.

     Good nutrition ensures a healthy Gastro Intestinal system.  Moderate amounts of protein, fats & oils, carbohydrates and adequate fiber help the system to work well.  

Highlight  Common Digestive Problems 

The Highlight at the end of Chapter 3 discusses various digestive problems.

 Without appropriate food and food levels, people develop digestive problems.  Some of these problems are: Vomiting, which is often caused by coming in contact with some bad bacteria or a virus.  Diarrhea is often caused by bad bacteria.  Good bacteria and a strong inner layer of the colon can help to prevent this.  Constipation, along with hemorrhoids, indigestion, GastroEsophageal Reflux Disorder, stomach or intestinal gas and gum pressure are often caused by inadequate fluids, inadequate calcium and/or magnesium, inadequate fiber and inadequate good bacteria in the diet.  An article in the Herald Tribune newspaper ( 08/25/10 p 5D) in Dr. Donohue’s medical column listed foods that aggravate GERD as: citrus foods, tomatoes, onions, carbonated drinks, spicy foods, foods cooked in fats, chocolate, peppermint and caffeine.  
      Most indigestion is the result of mineral deficiencies of either calcium or magnesium.  * Because without adequate calcium, the intestine does not contract.    Without adequate magnesium, the intestine does not relax. The stool then, stays in the intestine, gas and stomach acids back up into the stomach and sometimes into the throat.  It is painful, can wear out the mucous membrane lining of the throat and contribute to esophageal cancer. 
So, *we need adequate calcium to contract and adequate magnesium to relax muscles and nerves.
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      IBS, Irritable Bowel Syndrome, which is alternating constipation and diarrhea can often be regulated by adequate calcium or magnesium.  Colitis is inflammation in the colon and has many causes.  
     Long term use of Antacids, including Nexium and Prylosec, can suppress the acid we need to digest food and can result in an overabundance of bad bacteria. With long term use, bad bacterias can build up to cause Pneumonia or tuberculosis.  However, Nexium  contains magnesium which helps to relieve the pressure and acid reflux and allows the throat to heal.  For food sources of magnesium, see Class 5 information.
     Stomach Ulcers are caused by an accumulation of a particular kind of bad bacteria, heliobacter pylori. (Whitney p.93)    Untreated, it wears out the stomach lining and contributes to initiating stomach cancer.     Sugar in the diet feeds and increases amounts of bad bacteria.  *Good bacteria counteracts the bad bacteria.  .  *Hot peppers, their sauce and Vitamin C also help decrease amounts of bad bacteria.  Once the good bacteria levels are restored and the ulcers have healed, dairy foods, mushrooms and colostrum can help restore the stomach lining. For food sources of vitamin B2, see Class 5 information. 
The Carbohydrates:   Sugars, Starches and Fiber 
                                                                                  Chapter 4
The Chemist’s View of Carbohydrates 
In foods, Carbohydrates are divided into being either monosaccharides , disaccharides or polysaccharides.  Fruits and vegetables are digested down into water and sugar.  
(Whitney p 96) 
The structures of these sugars are:  
Monosaccharides are:  C6 H12 O6     Disaccharides are: 2 sugar molecules joined  

                                                                                                                            together
       Fructose – in fruits, often has fiber with it     Sucrose – table sugar                             
       Glucose  -  body and brain energy                 Lactose – milk sugar 
       Galactose – a part of milk sugar                    Maltose – very sweet 
The structures of sugars are arrangements of Carbons, Hydrogen and Oxygen 

[A structure  is a chemistry term that describes what is seen under a microscope.  It is the arrangement of something’s atoms and molecules that are unique to them] 

 * Actually, they are arrangements of Carbons and water, H20 – 2 atoms of Hydrogen & 1 atom of Oxygen.  Thus they are called carbo- hydrates.  They add water to the body that we need.  Dr. Atkins originally thought we would lose a lot of water weight if we didn’t eat any carbohydrates.  The problem is we then become too acid.  **Fruits and vegetables provide sugar& water, are alkaline and are the healthiest sources of sugar.
       During digestion, in the intestines,  2 sugars condense together  to form disaccharides. During this process, the water part of the carbohydrate separates out, also called condensation, like what happens on a car windshield in the early morning.   Then they break apart into monosaccharides, this process is called hydrolysis. (Whitney p. 98)
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Polysaccharides are also called complex carbohydrates,   because their structures are more “complex”.  They are larger and often have arrangements that look like tree branches. (Whitney p 99)  Polysaccharides are found in     grains, fiber, potatoes, yams, and all legume beans. These include kidney beans, black beans, red beans, white beans, pinto beans, lima beans, navy beans; as well as all peas – chick peas, black eyed peas, sweet green peas. 

     Grains  come to us from many areas of the world: 

Wheat and corn from North and South America.  Brown rice from Asia.  Millet from Africa.  Barley and oats from the US and Europe.

    * Fiber comes from the roots, leaves, stems, and skin of plants.  Some are broken down by water. (Whitney p 100)  They are called water soluble.   Fruits and vegetables are water soluble carbohydrates with some fiber.  Some fiber is not broken down by water, called insoluble.  Insoluble fibers have very few calories.  They help push the food through the intestine and reduce the impact of sugars eaten.  This results in lower  “net carbs” in the body.   

Digestion and Absorption of Carbohydrates
To digest sugars, enzymes are produced by the mouth in saliva, in the pancreas cells and in intestinal fluids.  These are specific to each sugar.  For example, 

      Maltase digests Maltose  Lactase digests Lactose  Sucrase digests Sucrose
Also in the intestines, good bacteria breaks down fiber and lactose.(Whitney p 101)
*Lactose Intolerance – This is caused by not having enough of the enzyme Lactase and/or not having enough good bacteria in the intestines.   This occurs when the diet has too much sugar to begin with and uses up lactase and good bacteria.  The good bacteria digests lactose (milk sugar) and other sugars.  Otherwise, the sugar would feed the bad bacteria, which would result in symptoms of stomach and intestinal gas, inflammation and diarrhea. (Whitney p 103)
     *To resolve this situation, we need to decrease sugar and increase fiber in the diet and consume acidophilus and bifidus that are sometimes added to milk and yogurt as active cultures or in supplements.  Yogurt naturally has some acidophilus but usually not enough for most people.  Yogurt with syrupy fruit makes the problem worse.  Cottage and most cheese has less lactose/ milk sugar.  Milk with acidophilus added is readily available.   

Glucose in the Body
       When we eat sugar, it goes from the stomach or intestines into the blood.  This creates  immediate “energy” to work or play. Our brains need sugar, our nerves need some sugar and various internal body processes need sugar to be active.  Then the pancreas produces * insulin  to transport sugar into cells and to store some in the liver and muscles.  (Whitney  p 105)
     Extra glucose,  if we take in more than we need, *is stored in fat cells as Glycogen.    Blood sugar then goes down.  Then the pancreas produces Glucagon, which stimulates the liver to release glucose into the blood as needed.  Stress initiates the hormones epinephrine, aka adrenaline, to release more glucose into the blood.  Then the process begins again.  (Whitney p 105)
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                   UnHealthful Effects of Excessive Sugar       (Whitney p 108-111)
Type 1 Diabetes  – this happens if the mother consumed too much sugar or foods that 
                             convert to sugar  & the young child’s pancreas became ineffective & 

                              produces no insulin 

Type 2 Diabetes  – the person ate too much sugar

                              the child or adult’s pancreas is worn out & produces low insulin
Hypoglycemia  -    the sugar was too high in the blood and then 
                              the sugar level went down too low.
Tooth decay & gum disease – especially from full sugar soda. (Whitney p 111-112)
Being Overweight – extra sugar is stored in fat tissue and therefore contributes to obesity.  The World Health Organization recommends that people consume no more than 10% of their calories as sugars.  (Whitney p 113)
Decreases desire for nutrient dense foods

Excess sugar also:

Increases triglycerides – especially foods with sugar and fat together (cake, pie,cookies) 
Increases heart disease -  Inflammation, caused by sugar & omega 6 fats, increases the risk of heart attack.  

Thins the inner layer of the colon – which increases candida and increases risk of contracting bacterias and viruses and allergies & decreases absorption of minerals.
Feeds bad bacteria in the stomach and colon.

Increases cravings and addictions.  I, and other people, disagree with the text book       (page 125).  Some research indicates that sugar makes us high and then after 2-3 hours makes us feel low.  We start to crave the sugar.  It is the first drug that we give our children.  It sets up that rollercoaster cycle which later seems normal.  People then choose other drugs or medicines that also give the same up & down effect.  
Sugar promotes tumors and cancer growth.  There is a growing amount of research about this.  
Alternative sugars –  They still need to be processed by the liver and pancreas as do other chemicals.  They  Do take longer and go more slowly through the system.  Therefore, they do not spike the blood sugar as fast as sugar cane.  Are they less addictive – probably, because the taste is not as strong.  The list of some alternative sugars are in the textbook  (Whitney p 113)
                                       Are they Safe?                          (Whitney p 114)
Saccharin – caused cancer in small animals, some bladder cancer in people.  It was taken off the market.  Now it has returned.

Aspartame  – contains some methanol (wood) alcohol, which causes problems in the brain, including headaches, seizures, dizziness, and increases thyroid activity. Two amino acids, Aspartic acid plus phenylalanine can change into formaldehyde.              

                   Neotame  – the textbook states that it also has phenylalanine & aspartic acid like aspartame and also metabolizes into formaldehyde, but is ok??

Consider Phenylketonuria.   This may be over use of phenylalanine, in diet soda, by the pregnant mother ?
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Alternative Sugars 
Sucralose  – in Splenda, which is heavily advertised with sweet children.  The chloride that is in it added to sucrose, sugar, becomes chlorine, which is a strong chemical and is estrogen promoting.  Estrogen is good for some people and not for others, and in high amounts, both chlorine and estrogen can become carcinogenic. 

Sugar alcohols,  manitol, sorbitol, xylitol, malitol, maltodextrin  and others on page 114,  all end in –ol and are considered to be less toxic than the other alternative sugars. (Whitney p 114-5) 
Stevia   A natural alternative from a plant.  There is Inconclusive research about it’s safety.  Some products have stevia plus chemicals added, for example Truvia. 
Solutions
* The Glycemic Index – classifies foods as to how fast they convert to sugar in the body.

White Bread, white pasta convert to sugar quickly.  Liquid sweet drinks are metabolized  quickly. Choosing foods with a low glycemic index number may help reduce sugar in in the blood.  (Whitney p 126)    
Complex Carbohydrates -  the chemical structure is complex, with additional parts.  These starchy foods and fiber take longer to digest and fill us up.  It may or may not be nutrient dense.   When we decrease the amount of sugar we eat, the blood glucose becomes balanced,  not too high or too low.

 Consuming too many acids , like  alcohol ,which metabolizes into vinegar, vinegar itself and coffee,  all increase sugar cravings.   *Adequate protein and fiber in the diet, makes us feel satisfied and decreases sugar cravings.    
Lower glucose is healthier with  5 % of 2000 calories.  This would equal  100 calories, or 25 grams or 6.25 teaspoons of sugar daily.   No one product should have more than 10 -15g of sugar at each meal or snack.  Single digit sugar is the goal.     
     Know that 4 grams of sugar = 1 teaspoon of sugar which is 16 calories.   One cup of milk or plain yogurt equals 12 grams of sugar.  If fruit is added, the sugar is higher.  Higher sugar amounts taken in need protein or fiber, at the meal or snack, to slow down the processing and get the sugars out of the body.  
Fiber – takes even longer to digest and sometimes never is digested.  Fiber moves things along in the intestines.  * All fibers increase the transit time of the stool and decrease toxins and allergens.  Cellulose is a fiber that never breaks down or digests.

*Fiber decreases fat and sugar storage. Fruits like apples, citrus and vegetables like cabbage and carrots absorb water. Grains like *oats, oat bran and rice also absorb water.  These fibers help to lower cholesterol because they soften the stool.  *Then this is communicated to the liver, not to produce more cholesterol.  
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 Fiber in grains like whole wheat, rye, & flax seeds do not absorb water.  Fiber added to sugar in the diet lowers the amount of carbohydrate that the body needs to digest.  This results in lower “net carbohydrates”.   
The new Dietary Guidelines from the US government states that this fiber, insoluble whole grain fiber, *decreases the risk of stroke, the amount of cholesterol  in the blood, heart disease and diabetes.  Recent research information indicates that meat intake increased mortality from stroke and that increased intake of fruits and vegetables, decreased mortality from stroke.  (Sharma 2013)   Recent information indicates that all kinds of rice contain some arsenic, a toxin.  Watch or further research on this.  
*Fiber is believed to also decrease the risk of colon (Whitney p 116) and other cancers.  

It may be because it also clears extra estrogen from the colon so it is not reabsorbed back into the body.  * It also helps to get extra sugar out of the body so it is not reabsorbed back into the body to aggravate diabetes.  It also helps to get bacteria out of the body.  Fruits,   vegetables  and grains are a great sources of fiber.
     Yes, taking in too much fiber will take too many nutrients out of the body.  Introduce fiber slowly.  Start with 2-3 grams per 100 calories.  Add a little each week. Add beans and nuts to salads and for snacks. It is generally recommended that adults take in 25-35 grams of fiber per day. The stool should be medium brown in color and be medium in firmness.  
What are other solutions?

*Keep decreasing the amount of sugar and foods that convert to sugar in the diet.  Gradually you will have less cravings. Also, substitute juice for sweet drinks although, most importantly, thin out the juice with water.  This decreases calories and the sugar.

    Substitute whole fruit, which contains fiber.   *Increase fiber and protein foods as they slow down the metabolism of sugars. Then you will have less carbohydrates in your system, which would decrease your net carbs.  Also increase good bacteria and  *increase Vitamin C, in your diet or with supplements. Both would decrease the negative effects of sugar.  
Consider Other sugars
Fruit sugar – takes a slower pathway to the bloodstream than table sugar. 
Molasses  –contains calcium, magnesium and iron (from the machinery used to process it 

Raw sugar – it is refined quite a bit.  It does retain some vitamins but not retain minerals.

Honey  – it does contain some B vitamins.  However, it is double the sugar content.  

Maple syrup  – plant based that is processes slowly through the liver, but not as a chemical   It does have higher sugar content so use sparingly.
Stevia – has limited research but is plant based,  from the leaves of a South American plant, is absorbed easily and does not stay around too long be come toxic. 

If it is not processed correctly, it can be bitter.
* Xylitol - has been shown in some research that it does not contribute to dental cavities.  Other research showed that it increased tumor growth in small animals. Using topically or as a chewing gum is one thing but using it as table sugar often, is not recommended. Spices can be used as substitutes – chai, cinnamon, mint, ginger
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