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1. Definitions

FOOD: a combination of biochemical nutrient substances that can 1)  produce energy, 2)  build or repair body tissues, and/or 3)  regulate body processes.  (1-3 are functions of living organisms)

NUTRIENT:  a biochemical substance that can be oxidized to do 1-3 above.  There are six classes:  carbohydrates, fats, proteins, vitamins, minerals and water.  Water being the most important with the other 5 being of equal importance.

CALORIE:  the amount of heat required to raise the temperature of 1 gram of water by 1 degree Celsius.  A unit to measure energy.  Kilocalorie = Kcal = 100 calories = 1 Calorie

UNITS:
1000gr = 1 kg; 1000 mg = 1 gram; 1000 µg = 1mg



28 g = 1 oz.



454 g = 1 lb.



1000gr = 2.2 lbs.

(parts per million (ppm) is measured in mg/kg  ex. Zn in blood 15 ppm = 15mg Zn/1 million parts of blood = 15 mg Zn/kg of blood = 15 µg/gr of blood)

BODY WEIGHT

Formula:  100 pounds for every 5 feet of height; every additional inch is 5 pounds for female and 6 pounds of male.  This works for 95% of the population.

Example:  Active, large frame female who is 5’6” should be 140 pounds.


Normal Range:  determined by +/- 10%.  Example:  126-154 pounds.


Ideal Weight:  determined by taking into consideration frame or activity level.  Frame is determined by taking index finger and thumb of right hand and wrapping it around the left wrist.  If they overlap, small frame.  If they touch, medium frame.  If they don’t touch, large frame.  Activity levels are active, moderately active and sedentary.  If small frame or sedentary go with the low end of the normal range.  If medium frame or moderately active go with the middle of the normal range.  If active or large frame, go with the high end of the normal range.  Example:  154 pounds.


Overweight:  up to 20% above the upper limit of normal range with adipose tissue.  Example:  20% of 154 pounds is 31 pounds.  155-184 pounds = overweight.


Obese:  anything beyond the top end of overweight and if excess is all adipose tissue.  Example:  anything over 184 pounds.


Normal Overweight:  if weight falls into overweight category, but is not all adipose tissue.

Additional Notes:

Average life span for a human without water and food is 3 days (1-7 days).

Average life span for a human without food (but having water) is 61 days.

Average life spans:  male - 71 years; female - 79 years (female lives longer because of a lower metabolic rate).
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DIGESTION:  a process of breakdown of large molecules into smaller ones.  Catabolism is the same thing with the exception that it occurs on the inside of cells whereas digestion occurs in the GI tract which is considered outside of cells.  There are two types of digestion:  

1.
Mechanical digestion:


-  mastication in the oral cavity is the physical breakdown of food from large to small pieces


-  peristalsis - semi-circular movement throughout the GI tract and is unidirectional

2.
CHEMICAL:


-  hydrolysis is accomplished by various enzymes,  the use of chemicals to break down food.  Chemical digestion is the most important of the two.

ABSORPTION:  a process of cellular uptake of nutrients from the GI tract and occurs after digestion.  There are 3 types of this:  

1.
Active transport - uses energy, ATP mediated, fastest way to get nutrients 
in, e.g. glucose

2.
Facilitated diffusion - uses a carrier (usually a protein), slowest transport,


e.g. fructose

3.
Simple (passive) diffusion - merely osmosis, second fastest, e.g. water

NUTRITION:  the science of food and other non‑food substances (alcohol, softening agents, preservatives, etc.) within it.  Their actions, interactions and balances (with regard to homeostasis), in relation to health and disease.

HEALTH:  (as defined by the World Health Organization) the state of complete physical, mental, and social well being and not merely an absence of a disease or disorder.

Additional Notes:

Grapes are high in glucose so diabetics shouldn’t have them.

Fasting:  a condition in which the body uses carbohydrates and fats as a source of fuel for energy.  1-3 days without food.  Short‑term fasting is good for you.

Starvation:  a condition in which the body uses fats and amino acids as the sources of fuel for energy.  4+ days without food.  This is bad because amino acids make up proteins and all body enzymes are proteins and 90% of hormones are proteins.  

Homeostasis:  the balance of intake of nutrients enough to not be deficient but not too much to produce a toxicity.

When taking one prescription drug, you need to intake 10% more B vitamins.

All vitamins are essential because the body can't synthesize vitamins at all.

Of the 22 amino acids, 10 are non-essential, 12 are essential (2 of which are border-line essential).
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CLASSIFICATION OF NUTRIENTS
CARBOHYDRATES:

· Energy Producer - Body loves to use these first for energy.  All cells can use carbohydrates for energy, but the brain, lungs, nerves, and RBC's exclusively use this under normal conditions.  1 gram = 4 Kcal for energy.  These are consumed in the form of starches (as in cereals) and sugars (either mono- or di-saccharides).  Mono’s are glucose, fructose, galactose and Di’s are lactose, sucrose, maltose.  

FAT:  

· Energy Producer - The heart uses these all the time because it needs a concentrated source of fuel with lots of energy.  These are consumed in the form of saturated and unsaturated fats.  Unsaturated fats are essential to and preferred by the body.  Not all cells can use this.  1 gram = 9 Kcal for energy.

PROTEINS:

· Energy Producer - The body doesn't like to use these at all or for a last resort because they are expensive.  1 gram = 4 Kcal energy.  They are consumed as complete (has all the essential amino acids in them - usually animal source) or incomplete (missing at least 1 essential amino acid - usually plant source).

· Builder/Repairer - All body cells contain these.

· Regulator/ Coordinator - Enzymes and 90% of body hormones are this .

MINERALS:

· Builder/Repairer - examples include calcium, phosphorus, and fluorine (for bones and teeth)

· Regulator/Coordinator - inorganic elements acting as cofactors for enzymes.

WATER:

· Builder/Repairer - 66% of body weight is water.

· Regulator/Coordinator - Most important solvent in our system, it is an excellent solvent.

VITAMINS:

· Regulator/Coordinator - Act as coenzymes.

OTHERS:

· Regulator/Coordinator ‑ Fiber for peristalsis obtained from:  Cellulose from grains (good), Pectins from fruits (better) and Lignins from vegetables (best).

NOTE:  Proteins fall in all three catagories.  There is indirect involvement on all nutrients on all functions too.
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NORMAL NUTRITION

Basic Food Groups

· Based on the composition of nutrients in the foods not the types of foods (see next page).

· In order to maintain good health through nutrition, one must eat a balanced diet of foods from the four basic food groups a day to include:  Calcium Group (2 to 4 cups of milk or dairy-related products; Fiber, Vitamin, and Mineral Group (1 to 2 servings of fruits and vegetables); Protein Group (2 or more servings of meat, poultry, eggs, etc.); and Starch Group (4 or more servings of grains, cereals, pasta, etc.).

Meal

· Should contain at least 20% of the RDA’s of Kcal, Protein, Fiber and Calcium (a snack has less than 20% of the RDA’s of the previous items).

· Within a three hour period during the day.

Dietary Habits

Gorger:  eats 1 meal per day

Normal:  eats 2 to 3 meals per day

Nibbler:  eats more than 3 meals per day day

Food Selection Standards

(see next page)

Food Exchange
(see next page)

Side Note:

Abnormal Nutrition

Not eating a well-balanced diet can eventually lead to many of the nutrition related diseases and problems seen in today's society to include:

· Heart Disease:  650,000 deaths/year from too much fat and salt

· Constipation Colon and Rectal Cancer:  50,000 deaths/year from too much fat and too little fiber, 300,000 deaths/year from total cancers

· Stroke/Cerebrovascular Disease:  200,000 death/year from too much salt and obesity.

· Pancreas Problems:  diabetes and obesity from deficiency of Zn and / or Cr.

· Liver Disease:  too much alcohol.

· Kidney Problems:  too many proteins.

· Tooth Decay:  too much sugar.

· Obesity:  100 million Americans affected from too much calories, fat, and sugar.
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SUGGESTIONS FROM DR. ANSARI

1.
2 glasses of milk (or equivalent milk substitutes per day.


Ca++, phosphorus, riboflavin (B2), proteins, B12

2.
Use lean meats instead of fatty meats.  Poultry and seafoods have less fat and cholesterol.  Mutual supplementation of proteins through cereals and legumes.


Proteins, sulfur, phosphorus, iron, B6

3.
Plenty of fruits and vegetables - at least 3 or 4 servings a day, especially citrus fruits, tomatoes and dark green or yellow vegetables.  Try to eat them raw to get more vitamin C.


Fiber, vitamins, minerals, phytochemicals

4.
Use whole grain products instead of refined bread.


Wheat bread versus white bread

5.
Use corn oil or sunflower oil for cooking instead of lard or animal fat.


Vitamin E, polyunsaturated fatty acids (essential fatty acids)

6.
Drink plenty of fluids, at least 6 cups per day.


Water is best!

7.
Avoid processed foods (boxed or canned).  Use fresh food a much as possible.


Processing leads to the loss of 5% (Vit. D) to 80% (Vit. C) of nutrients

8.
Avoids sweets, pastries and soft drinks.  They are low in nutrients and very high in calories.


Empty caloric foods
9.
Do not skip breakfast, however, supper can be light.


Nibbling is best.

10.
Do not eat heavy single meals--eat small more frequent meals.


Nibbling is best.

11.
Do light to moderate exercise.


20 minutes per day for 7 days a week, i.e. walking, balances osteoclastic and ostoblastic activity

12.
Sleep at least six hours in twenty-four hours.


Extremely important (7 to 8 is best)

13.
Avoid stress.

14.
Be cheerful and happy.

15.
Be under constant Chiropractic care.
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BALANCED ADULT NUTRITION

1.
List the seven dietary guidelines?


Answer:  


1.  Eat a variety of foods


2.  Maintain desirable weight


3.  Avoid too much fat, saturated fat and cholesterol


4.  East foods with adequate starch and fiber


5.  Avoid too much sugar


6.  Avoid too much sodium


7.  If you drink alcoholic beverages, do so in moderation

2.
What are the advantages of adhering to these guidelines?


Answer:  Adherence to the principles of these guidelines should enhance the health of many Americans as they consume diets lower in calories, fat, cholesterol, and sodium, and higher in fiber.

3.
Can a single food provide all the dietary nutrients?


Answer:  No.  Approximately 40 different nutrients that are needed in the human diet and no single food provides all these nutrients

4.
Write the 3 USDA guidelines on food variety?


Answer:  The guidelines suggested by the USDA in order to provide a variety of foods in the diet are:  1) Every day your diet should include fruits, vegetables, whole grain cereals, enriched breads, or other products made with grains; 2) Have a source of dietary products such as milk, cheese, and yogurt in the diet; and 3) A good source of protein should be included, such as fish, different lean meats, poultry, eggs, dried beans or peas.

5.
Why obesity is disadvantageous to health longevity?


Answer:  Obesity is associated with high blood pressure, with increased levels of blood fats, with increased heart disease and with increased incidence of diabetes and certain types of cancer.

6.
Define Body Mass Index (BMI) and calculate your BMI.


Answer:  It is a way to determine ideal body weight.  It is calculated as the weight of a person in kilograms divided by the height in meters squared.

7.
What doe we mean by positive and negative “Caloric Balance?”


Answer:  Negative caloric balance is when one takes in less calories than one puts out while positive caloric balance is when one takes in more calories than one puts out.

8.
What are 7 guidelines associated with the prevention of overeating?


Answer:  


1.  Eat your food slowly


2.  Take smaller portions


3.  Avoid “seconds”


4.  Eat a variety of foods that are low in calories and high in nutrients such as fruits, vegetables and whole grains


5.  Eat less fatty foods and fats


6.  Eat less sugar and sweets


7.  Drink less alcoholic beverages

9.
The number one killer disease in this country is cardiovascular disease.

10.
List 8 guidelines that may help in reducing dietary fat and cholesterol.


Answer:  


1.  choose lean meat, fish, poultry, dried beans or peas as your protein sources


2.  use skim or low-fat milk and milk products


3.  use egg yolks and organ meats very sparingly


4.  limit your intake of fats and oils, especially those high in saturated fats, such as butter, cream, lard, some hard margarines, shortening, and foods that contain palm and coconut oils


5.  trim fat off meats


6.  broil, bake or boil, rather than fry your foods


7.  moderate your use of foods that contain fat, such as breaded or deep-fried foods


8.  read labels carefully to determine both the amounts and type of fat present in foods

11.
Why carbohydrates are the best source of energy?


Answer:  carbohydrates are the best source of calories because they do not raise blood lipid levels, and they generally are found in foods that are also high in fiber

12.
What are the advantages of consuming complex carbohydrates?


Answer:  a component of high complex carbohydrate foods that is very important is dietary fiber, which has been shown to help reduce the incidence of several bowel disease, chronic constipation, diverticular disease and some types of irritable colon

13.
List 8 different types of sugars used by the food industry.


Answer:  white sugar, brown sugar, raw sugar, honey, syrup, fructose, glucose, maltose, dextrose and lactose

14.
Average American eats ten times more salt than they need.  What are the consequences of eating too much salt?


Answer:  high blood pressure, which is a great risk factor for heart disease, incidence of hypertension

15.
List 7 ways to avoid salt intake.


Answer:  


1.  Learn to enjoy the flavors of unsalted foods


2.  Cook without salt, or use only small amounts of added salt


3.  Try flavoring foods with herbs and spices and lemon juice


4.  Add little or no salt to foods at the table.


5.  Limit your intake of salty foods, such as potato chips, pretzels, salted nuts, popcorn, soy sauce, garlic salt, pickled foods, cured beef, processed cheese spreads, some canned vegetables and soups


6.  Read food labels carefully to determine the amount of sodium 


7.  Use lower sodium products when they are available.  Replace those that are high in sodium content

16.
To deal with alcohol consumption we should:  


a.  Abstain


b.  Drink moderately everyday


c.  Drink heavily once a week


d.  Drink constantly to have good time


Answer:  a is the correct answer
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TOPIC II

MOVEMENT OF FOOD THROUGH THE ALIMENTARY TRACT

1.
The primary function of the alimentary tract is:


Answer:  to provide the body with a continual supply of water, electrolytes and nutrients

2.
The motor function of the gut are performed by the different types of smooth muscle.

3.
It is the bundles of muscle fiber; not the individual fibers, that conduct action potentials in the G-I musculature (True/False)


Answer:  False.  The action potential is produced by the individual fibers.

4.
The G-I tract has an intrinsic nervous system of its own, called the enteric nervous system.

5.
The myentric plexus controls mainly the peristaltic wave, muscular contraction of the longitudinal and circular muscle layers, where as the submucosal plexus controls local intestinal secretion, local absorption, and local contraction of the submucosal muscle.

6.
Transmitters that have been identified in the enteric plexuses include:


Answer:  Adenosine triphosphate, substance P, serotonin, neurotensin, acetycholine, norepinephrine, cholecystokinin, dopamine, vasoactive intestinal polypeptide, leu-enkephalin, met-enkephaline, and bombesin.  Guyton also mentions somatostatin, but Ansari did not.  Only the functions of ACH and norepinephrine are totally understood.  

7.
Discuss briefly the sympathetic and parasympathetic innervation of the G-I tract.


Answer:  the parasympathetic nerves increase the activity of the enteric nervous system while the sympathetic nerves usually inhibits activity in the GI tract, causing many effects opposite of those of the parasympathetic system

8.
Afferent nerve fibers can be stimulated by:


Answer:  irritation of the gut mucosa, excessive distention of the gut, or the presence of specific chemical substances in the gut

9.
Name the three gastrointestinal reflexes.


Answer:  


1.  reflexes that occur entirely within the enteric nervous system


2.  reflexes from the gut to the prevertebral sympathetic ganglia and then back to the gastrointestinal tract


3.  reflexes from the gut to the spinal cord or brain stem and then back to the gastrointestinal tract

10.
Write the main function of Gastrin, Cholecystokinin and Secretin.


Answer:


Gastrin:  affect peristalsis, enhance intestinal motility


Cholecystokinin:  it increases contractility of the gallbladder, thus expelling bile into the small intestine


Secretin:  mild inhibitory effect on the motility of most of the GI tract

11.
The basic propulsive movement of the G-I contract is peristalsis.

12.
The usual stimulus for peristalsis is ______________.  


Answer:


1.  distention of the gut


2.  chemicals:



cellulose (fiber)


pectins



lignin



found in whole grains

found in fruits


found in vegetables




*



**



***


* = amount of impact


3.  psychological

13.
Chewing for the food is important for digestion of all foods, but it is especially important for most fruits and raw vegetables.  (It is also most important for grains to hydrolize the starch with amylase.  It is also important for nuts.)

14.
Why is chewing so important?


Answer:  it aids in the digestion of foods because digestive enzymes act only on the surfaces of food particles, it increases the surface area of the foods for enzymes to act on

15.
Name three stages of swallowing.


Answer:


1.  voluntary stage


2.  pharyngeal stage


3.  esophageal stage

16.
Write three motor functions of the stomach.


Answer:


1.  storage of large quantities of food until the food can be processed in the duodenum


2.  mixing of this food with gastric secretions until it forms a semi-fluid mixture called chyme


3.  slow emptying of the food from the stomach into the small intestine at a rate suitable for proper digestion and absorption by the small intestine

Side Note:

Gastric Transit Time:  (depends on consistency and type of food)


Water - 0-10 minutes


Juice - up to about 20 minutes


Milk - up to about ½ hour


A Snack - about 1 hour


A Meal - about 2-3 hours (3 hours is the maximum)

Alimentary Tract Time:


The maximum in the U.S. is 72 hours.  The ideal time is 24-48 hours.  Time below 24 hours is bad. If you increase liquids, increase fiber or increase physical activity, time is shortened.  Garlic, ginger, red peppers, black pepper and onions all decrease time.  If in increase fats, time is lengthened.

17.
Define:  Bolus, Chyme, Hunger contractions and Hunger Pangs.


Answer:


Bolus:  a small round lump or mass of chewed food (chewed food plus saliva)


Chyme:  after the food has become mixed with the stomach secretions it is semi-fluid or paste like; (bolus plus stomach juices)


Hunger Contractions:  intense contractions of the body of the stomach when the stomach has been empty for several hours or more


Hunger Pangs:  pain in the pit of the stomach when hunger contractions occur in the stomach

18.
Factors that can elicit “enterogastric reflex” are:


Answer:  


1.
the degree of distention of the duodenum


2.
the presence of any degree of irritation of the duodenal mucosa


3.
the degree of acidity of the duodenal chyme


4.
the degree of osmolality of the chyme


5.
the presence of certain breakdown products in the chyme, especially breakdown products of proteins and perhaps to a lesser extent of fats

19.
Name two movements of the small intestines.


Answer:


1.
mixing contractions


2.
propulsive contractions

20.
What is the main function of ileo-cecal valve.


Answer:  is to prevent backflow of fecal content from the color into the small intestine

21.
Write the functions of the colon.


Answer:


1.
Reabsorption of water and electrolytes from the chyme.  This occurs primarily in the proximal colon (the ascending and ½ the transverse colon).


2.
Storage of fecal matter until it can be expelled.  This occurs in the distal colon.


3.
Formation of feces.  This occurs in the distal colon and takes about 3 hours to fill.


4.
Microbial nutrients.

Side Note:  Absorption of water takes place in the small intestine.

22.
Most of the time, the rectum is empty of feces.  (True/False)


Answer:  True

23.
Name autonomic reflexes that affect bowel activity.


Answer:  duodenocolic, gatrocolic, gastroileal, enterogastric, defecation reflexes, and peritoneointestinal reflex, renointestinal reflex, vesicointestinal reflex, and somatointestinal reflex

Side Note:  (look at the diagram 62-2 on page 794 in Guyton)

Layers of the gut:

1.
serosa - a thin layer, functions in protection

2.
longitudinal muscle - important for peristalsis

3.
circular muscle - important for peristalsis

4.
submucosal cells - functions in secretion of endocrine hormones

5.
mucosal cells - exposed to lumen

The Myenteric Nerve Plexus of Auerbach is found between the longitudinal and circular muscle layers.  

The Submucosal Nerve Plexus of Meissner lies in the submucosal cell layer.

Side Note:  you can survive without a mouth, but you cannot survive without any other part of the alimentary tract being completely removed
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TOPIC III

SECRETORY FUNCTIONS OF THE ALIMENTARY TRACT
1.
Review the overall gastro-intestinal secretions.


Answer:  See page 30 in book.

Side Note:  

Digestive enzymes are secreted from the mouth to the distal ileum while mucus glands secrete mucus from the mouth to the anus.

2.
Write the three local stimuli of the intestinal glands.


Answer:


1.
physical stimulation (a.  peristalsis)


2.
chemical stimulation (a. nutrients, b. spices, and c. drugs)


3.
mechanical stimulation (a. distention of the gut wall, and b. irritation)


4.
psychological

3.
Parasympathetic stimulation generally increases the rate of gastro-intestinal secretions. (True/False)


Answer:  True (vagus nerve and cranial parasympathetics)

4.
Write the function of mucus.


Answer:  

· Lubrication

· Protection of alimentary tract wall

· Buffer - glycoproteins (amphoteric)

· Formation of bolus, chyme, digesta, and feces

5.
Write the composition of saliva.


Answer:  water, enzymes (salivary amylase), ptyalin, mucin, high potassium, high bicarbonate ions, low Na+, Cl-

There are 2 types:  a)  serous/ptyalin/thin, b) mucous/mucin/ thick


Common to both types are:  electrolytes, thiocyanate, lysozyme and protein antibodies

6.
What is the pH of saliva?


Answer:  6.0 to 7.0 pH.  This range is reflective of the variety of pH’s that various foods cause.

· Water - no changes to saliva pH

· Baked potatoes (an alkaline food) - pH closer to 6 (acidic) to neutralize the alkaline food

· Potato chips (made with lard = acidic food; made with plant oils = alkaline food) - acidic chips will cause a saliva pH of 7 while alkaline chips will cause a pH of 6

· Fruits/Vegetables (mostly alkaline foods) - pH close to 6 to neutralize while oranges will produce a more alkaline pH in saliva

· Cereals (alkaline foods) - pH close to 6

· Fried Chicken (acidic food) - pH close to 7

· Coffee (acidic drink) - pH close to 7

7.
Write the three main functions of saliva.


Answer:  


Lubrication:  the flow of saliva helps to wash away the pathogenic bacteria as well as the food particles that provide their metabolic support


Oral Hygiene:  it contains several factors that destroy bacteria (thiocyanate ions, proteolytic enzymes like lysozyme) and it often contains significant amounts of protein antibodies that can destroy oral bacteria, including those that cause dental caries


Digestion:  it contains salivary amylase 

8.
Salivary glands are controlled mainly by parasympathetic nervous signals from the salivary nuclei.

9.
Is the presence of food in the mouth required to secrete saliva? (Yes/No)


Answer:  No

10.
The esophageal secretions are mainly mucoid in character.

11.
The oxyntic glands secrete HCl and intrinsic factor (from parietal cells), pepsinogen (from chief cells), and mucus (from neck cells).

12.
Discuss the basic mechanism of HCl secretion. (Pg 820)


Answer:  


1.  Chloride ion is actively transported from the cytoplasm to the parietal cell into the lumen of the canaliculus, and sodium ions are actively transported out of the lumen.  This creates a negative potential of -40 to -70 millivolts in the canaliculus which in turn causes passive diffusion of positively charged potassium ions and a small number of sodium ions from the cell cytoplasm also into the canaliculus.  Mainly KCl but also small amounts of NaCl enter the canaliculus


2.  Water becomes dissociated into H ions and OH ions in the cell cytoplasm.  H ions are then actively secreted into the canaliculus in exchange for K ions.  In addition, the Na ions are actively reabsorbed by as separate Na pump.  Most of the K and Na ions that had diffused into the canaliculus are reabsorbed and H ions take their place giving a strong solution of HCl acid in the canaliculus which is secreted into the lumen of the gland


3.  Water passes in the canaliculus by osmosis because of the secretion of the ions into the canaliculus.  The final secretion entering the canaliculus contains HCl acid in a concentration of 150 to 160 mEq/liter, potassium chloride in a concentration of 15 mEq/liter, and a small amount of NaCl


4.  Carbon dioxide (either formed during metabolism in the cell or entering the cell from the blood) combines under the influence of carbonic anhydrase with the hydroxyl ions to form bicarbonate ions.  This then diffuses out of the cell into the extracellular fluid in exchange for chloride ions that enter the cell and later will be secreted into the canaliculus.  

Note:  HCl is produced in the lumen.  

Function of HCl include 1)  convert pepsinogen to pepsin in the lumen and pepsin hydrolyses proteins, 2)  essential for synthesis of intrinsic factor for B12 absorption, 3)  absorption of biological cations like Ca++, Fe++, and Mg++, 4)  disinfectant - kills pathogenic bacteria

13.
Name the only body enzyme which is secreted in acidic pH.


Answer:  pepsinogen

14.
What is the main function of Intrinsic factor?


Answer:  essential for absorption of B12 in the distal ileum

15.
Discuss nervous and hormonal regulations of gastric secretions.


Answer:  


Gastrin - increase stomach motility, is produced in the stomach, and activates the partietal cells and they produce HCl


Chief cells produce pepsinogen


Parasympathetic stimulation nervous control leads to the secretion of all components of digestive substances


70% of gastric juice is produced with the help of nervous control, 30% of gastric juice is produced with the help of endocrine control

16.
Name various enzymes secreted in the pancreatic juice.


Answer:  trypsin, chymotrypsin, carboxypolypeptidase, elastases, nucleases, pancreatic amylase, pancreatic lipase, cholesterol esterase, phospholipase

17.
Define “acute pancreatis.”


Answer:

· It is when the pancreas becomes badly damaged or a duct becomes blocked, large quantities of pancreatic secretion become pooled in the damaged area and the effect of trypsin inhibitor is sometimes overwhelmed which can cause the pancreatic secretions to be come activated rapidly and literally digest the entire pancreas within a few hours giving rise to this, it is often lethal because of accompanying shock, but if not lethal the pancreas is usually insufficient for the remainder of life

· Trypsin and trypsin inhibitor both come from the pancreas.  Trypsin inhibitor becomes inactivated by all of these causes:  alcohol (maximum effect), nicotine, caffeine, infections, drugs and high protein consumption.

18.
What are the functions of bicarbonate ions in pancreatic juice?


Answer:  to provide the appropriate pH for the action of the pancreatic enzymes

19.
Secretin stimulates the secretion of ________________and cholecystokinin stimulates the secretion of ______________________in the pancreatic juice.


Answer:  


Secretin:  stimulates pancreatic exocrine glands (duct cells) and bicarbonate ions to be secreted


CCK:  stimulates pancreatic exocrine glands (acinar cells) and enzymes to be secreted and it also inhibits gastric juice production

20.
Discuss ecbolic, hydreatic and normal pancreatic secretions.


Answer:  


Ecbolic - decreased water content with high enzyme content in response to protein-rich chyme


Hydreatic - high water content with reduced enzyme content in response to acid chyme


Normal - normal amounts of water and enzyme secreted in response to normal chyme

21.
Write the composition of bile.


Answer:  water (99%), bile salts, bilirubin, cholesterol, lecithin and the usual electrolytes of plasma, pigments, and others, but NO enzymes in this

22.
What is the main function of the gallbladder?


Answer:  storage and concentration of bile

23.
The hormone cholecystokinin and the nutrient fat are responsible for the gall bladder contraction.

Side Note:

Cholecystokinin is secreted by the duodenum and has a number of functions:

1.  gall bladder contraction

2.  involved in production of enzymes in the pancreas

3.  relaxes the sphincter of Oddi

4.  inhibits gastric secretions

24.
Precursor of bile salt is cholesterol.

Side Note:  You must have ascorbic acid (Vit. C) in order for cholesterol to be made into bile salts.

25.
Two important functions of bile salts are:


Answer:  


1.  they have detergent action on the fat particles in the food which decreases the surface tension of the particles and allows the agitation in the intestinal tract to break the fat globules into minute sizes, this is called the emulsifying or detergent function of bile salts


2.  they help in the absorption of fatty acid, monoglycerides, cholesterol and other lipids from the intestinal tract (they do this by the formation of micelles)

26.
Discuss the enterohepatic circulation of bile salts.


Answer:  94% of bile salts are reabsorbed by the small intestine (½ of this by diffusion through the mucosa in the early portions of the small intestine and the remainder by an active transport process through the mucosa in the distal ileum).  Bile salts enter the portal blood and pass to the liver where on the first pass through the venous sinusoids they are almost totally absorbed into the hepatic cells.  They are then resecreted into the bile.  On the average these salts make the entire circuit some 18 times before being carried out in the feces.


This happens because:  1) it prevents premature aging of hepatic cells, 2)  it prevents cancer of the colon (bile salts are potential carcinogens to the colon), and 3) it allows for maximum digestion and absorption of fats.  Fat soluble vitamins that are important when you think of the absorption of fats include Vitamins A (deficient = night blindness), D (deficient = bone problems), E (deficient = cancer), and K (deficient = bleeding).  

Side Notes:

Bile emulsifies fat only (does not hydrolyze it).  It is considered a biological detergent.  Bile salts are produced in the liver and stored in the gallbladder.  Nibbling leads to efficient enterohepatic circulation which decreases cancer.  Increased fiber intake is good because it neutralizes bile salts.  90% of bile salts are reabsorbed in the distal ileum (B12 is also absorbed there too).  

27.
What is the function of Brunner’s gland in the small intestines?


Answer:  They secrete an alkaline mucus in response to tactile stimuli or irritating stimuli of the overlying mucosa or vagal stimulation which causes secretion concurrently with increase in stomach secretion or GI hormones especially secretin.  The function of the mucus secreted by Brunner’s glands is to protect the duodenal wall from digestion by the gastric juice

28.
Why are people suffering from diarrhea if infected by the cholera toxin?


Answer:  the toxin intensely irritates the large intestine segment where the bacterial infection is and the mucosa secretes large quantities of water and electrolytes in addition to the normal viscid solution of alkaline mucus in an attempt to dilute the irritating factors and to cause rapid movement of the feces toward the anus

29.
List and write the functions of small intestinal enzymes.


Answer:  


Oligopeptidase, tetrapeptidase, tripeptidase, dipeptidase - all function to hydrolyze small pepetides (split small peptides into amino acids)


Sucrase, Maltase, Isomaltase and Lactase - all function to hydrolyze small sugars (split disaccharides into monsaccharides)


Intestinal lipase (function is to split neutral fats into glycerol and fatty acids) is only produced in abnormal circumstances


These enzymes all work to produce digest (5% dietary fiber, 2% carbohydrates, 8% proteins).

Side Note:  The biological half life of a small intestinal cell is about 24 hours.  

30.
The greater the amount of chyme, the greater the small intestinal secretions. (True/false)


Answer:  True

31.
What is the major secretion of large intestine?


Answer:  mucus

32.
Are enzymes secreted in the large intestines? (Yes/No)


Answer:  None are secreted endogenously, but there are microbial enzymes there.
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TOPIC IV

DIGESTION AND ABSORPTION IN THE GASTRI-INTESTINAL TRACT

1.
Nutrients required hydrolysis in the gut are:


Answer:  carbohydrates such as starch, fats and proteins

2.
Discuss digestion of carbohydrates (Figure 65-1) and write end products of carbohydrates hydrolysis.


Answer:  There are three major sources of carbohydrates in the normal human diet.  They are starches, lactose and sucrose.  Starches are broken down into maltose which is then broken down into glucose.  Lactose is broken down into glucose and galactose.  Sucrose is broken down into glucose and fructose.  The final products of carbohydrate digestion are all monosaccharides and they are absorbed immediately into the portal blood.  Digestion of carbs. begins in the mouth and ends in the small intestine.

3.
Discuss digestion of fats (Figure 65-3) and write end products of fat hydrolysis.


Answer:  The most abundant fats of the diet are the neutral fats (aka triglycerides) which are composed of a glycerol nucleus and three fatty acids.  There are also small quantities of phospholipids, cholesterol and cholesterol esters.  Triglycerides are 10% digested by lingual lipase in the stomach.  Essentially all fat digestion occurs in the small intestines.  It is emulsified by bile acids and lecithin with agitation.  Pancreatic lipase digests triglycerides with the end products being free fatty acids and 2-monoglycerides with a minute portion remaining in the diglyceride state.  

4.
Is hydrolysis required for free cholesterol in the gut?  (Yes/No)


Answer:  yes

5.
Discuss the digestion of proteins (Figure 65-4) and write end products of protein hydrolysis.


Answer:  Dietary proteins are long chains of amino acids bound together by peptide linkages.  Pepsin is the enzyme that begins digestion of proteins.  The proteolytic enzymes of the pancreas (trypsin, chymotrypsin, carboxypolypeptidase, and proelastase) then further digest the proteoses, peptones and polypeptides that remain after pepsin.  These enzymes take the proteins ingested down to the level of small polypeptides like dipeptides and tripeptides and some larger, some individual amino acids, and digestion of elastin fibers.  The last digestion of proteins as large polypeptides is achieved by peptidases (aminopolypeptidase and dipeptidase) into tripeptides and dipeptides and a few amino acids.  Digestion of proteins begins in the stomach and ends in the small intestine.

6.
Write “digestibility coefficient” for carbohydrates, proteins and fats under normal conditions.


Answer:  carbohydrates - 98%; proteins - 92% (least efficiently digested) and fats - 95%

7.
The stomach is a poor absorptive area of the gut because:


Answer:  it lacks the typical villus type of absorptive membrane and because the junctions between the epithelial cells are tight junctions

8.
What is the length of the small intestine?


Answer:  20 linear feet, but the absorptive area is 700 feet (linear and brush border membrane combined)

9.
The total surface area of small intestinal folds is equivalent to the surface area of a tennis court.  (True/False)


Answer:  True

10.
Indicate active or passive absorption for the following ions:  sodium, chloride, calcium; iron, potassium, magnesium and phosphorus.


Answer:  Sodium is through active transport; Chloride is through passive diffusion; and Calcium, Iron, Potassium, Magnesium, and phosphorus are actively absorbed.  The main rule:  positive charged ions are active transport of facilitated diffusion and negatively charged ions are passive diffusion.

11.
Among glucose, galactose and fructose, which one has the slowest rate of absorption?


Answer:  Fructose (rate of about ½ that of glucose and galactose).  Fructose is facilitated diffusion while glucose and galactose are active transport.

12.
Discuss the absorption of fats and the formation of chylomicron.


Answer:  Fats are digested into monglycerides and fee fatty acids.  They become dissolved in the central lipid portion of the bile acid micelles.  They are soluble in the chyme.   They are carried to the surfaces of the microvilli in the brush border and here they diffuse immediately through the enterocyte cell membrane into the interior of the enterocyte.  The bile acid micelle is left in the chyme where it continues to ferry more monoglycerides and fatty acids to the enterocytes.  While in the enterocyte, the fatty acids and monoglycerides are taken up by the smooth ER where they are recombined to form new triglycerides.  Once they are formed, the triglycerides aggregate first within the ER and then in the Golgi apparatus into globules that contain absorbed cholesterol, phospholipids and small amounts of newly synthesized cholesterol and phospholipids.  The phospholipids arrange themselves in these globules with the fatty portion of the phospholipid toward the center and the polar portions located on the surfaces.  This makes the globules miscible with the fluids of the cell.  Apoprotein, synthesized by the ER, is applied to part of the surface of the globule.  These globules are then released from the Golgi apparatus and excreted by cellular exocytosis into the spaces around the cell where they then pass into the lymph in the central lacteal of the villus.  They globules are then called chylomicrons.

13.
Butter fat and vinegar fat are directly absorbed into the portal blood.  (True/False)


Answer:  True (they are short chain fatty acids)

14.
What is the main function of absorbing colon?


Answer:  The main function is the absorption of most of the water and electrolytes from the chyme.

15.
Substances formed as a result of bacterial activity in the colon are:


Answer:  Vitamin K, Vitamin B12, thiamin, riboflavin and various gases that contribute to flatus in the colon (especially carbon dioxide, hydrogen gas and methane).

16.
Write the composition of “feces” under normal conditions.


Answer:  ¾ water and ¼ solid matter.  Solid matter is composed of 30% dead bacteria, 10-20% fat, 10-20% inorganic matter 2-3 % protein and 30% undigested roughage of the food and fried constituents of digestive juices such as bile pigment and sloughed epithelial cells

17.
The brown color of feces is caused by stercobilin and urobilin, which are derivatives of bilirubin.
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TOPIC V

NUTRITION AND THE DIGESTIVE SYSTEM

1.
An overview of digestive secretions.


Answer:  0.4 gallons of saliva, 0.6 gallons of gastric juices, and about 1 gallon of intestinal juice plus pancreas and liver secretions.  Of the total volume, about 2% is lost in feces.

2.
Over 98% of the U.S. population needs treatment for dental cavities. 

3.
Define “tooth decay” and list all dietary factors associated with tooth decay.


Answer:  The gradual demineralization (softening ) of the enamel and dentin; dietary factors include:  1) excess consumption of sugar, 2” deficiency of Vitamin A; 3) deficiency of Vitamin C; 4) Vitamin D, Calcium and Phosphorus intake, 5) fluorine intake; and 6) vanadium intake.

4.
Sugar in the oral cavity can be acted upon by bacteria to produce acids which demineralize the enamel.

5.
A normal intake of Vitamin A is essential for the formation and integrity of tooth enamel.

6.
Deficiency of Vitamin D, Calcium and Phosphorus causes enamel hypoplasia.

7.
Write functions of stomach:


Answer:


1.  to secrete mucous for proper lubrication of stomach and the food contents


2.  to secrete HCL acid in order to activate pepsinogen to pepsin


3.  to convert dietary ferric iron into a more absorbable ferrous iron


4.  to enhance secretion of intrinsic factor essential for the absorption of Vitamin B12

5.  to prevent the growth of pathogenic microorganisms

8.
Define Dyspepsia.


Answer:  indigestion; deranged or difficult digestion

9.
How dyspepsia can be prevented?


Answer:


1.  avoidance of excessive amounts of food


2.  moderation in use of spice and seasoned foods


3.  behavior modification - gorging to nibbling


4.  incorporation of physical activity in daily life


5.  prohibition of cigarette smoking


6.  abstention from alcohol


7.  avoidance of stress at meals

10.
Dietary prevention of gastritis includes:  


Answer:  reduction or elimination of any irritating foods such as those containing spices and alcohol, nibble small quantities of food more frequently, food should not include substances difficult to digest like fried chicken, bacon and cheese, too hot or too cold beverages should also be avoided

11.
Write dietary guidelines for the prevention of ulcers.


Answer:  the diet should be adequate to meet the nutritional requirements of the patient; ample quantities of fiber should be included in the diet; moderation in the consumption of fats as well as tea, coffee, cigarettes and alcohol; obesity should be corrected because of its well-known harmful physical effects; small, frequent feedings provide the most consistent buffering effect

12.
Write definition, causes, symptoms and treatment of lactose intolerance


Answer:  

· Lactose intolerance is inability to tolerate lactose (a milk sugar) due to low lactase activity in adults and children

· It is caused due to hereditary, inheritance of the defective gene or its absence completely

· Symptoms include bloating, flatulence, abdominal cramps and diarrhea

· Treatment includes omission of milk and lactose-containing products from the diet, eating yogurt is a good substitute for milk

13.
Write the composition of bile:  


Answer:  water, bile salts, cholesterol, phospholipids (lecithins), bilirubin and electrolytes

14.
A pure gallstone consists of cholesterol.

15.
Preventive dietary guidelines which are commonly used for gall stones are:


Answer:


1.  low-fat diet (cholesterol) to decrease the amount of total body cholesterol


2.  high-fiber diet to increase the utilization of cholesterol directly in the body


3.  adequate intake of Vitamin C for proper metabolism of cholesterol


4.  low salt diet to prevent over concentration of bile

16.
Why the consumption of beans and lentils results in the overproduction of intestinal gases?


Answer:  because they contain large amounts of small chain carbohydrates such as stachyose, which can not be hydrolyzed by human enzymes and require bacterial action in the intestine that leads to the production of gases

17.
List various causes of constipation.


Answer:  dietary factors, psychogenic factors, metabolic disorders (hypothyroid), electrolyte disorder (hypercalcemia) and obstructive organic lesions such as congenital or true tumors

18.
What should you advise your patient if he asks you how to prevent constipation?


Answer:  increase consumption of fiber and include physical activity

19.
What is meant by “diverticulosis?”


Answer:  it is a condition in which there is an out-pouching in the lining of the color, they occur throughout the entire length of the color except the rectum

20.
Dietary fiber deficiency and excess consumption of refined foods is a distinct factor in the development of diverticulosis.
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MINERALS

INTRODUCTION

· They are not very well understood by scientists unlike CHO's, fats, and proteins.

· They are inorganic nutrients, basic elements (Ca++, K+, Na+, etc.)

· They differ from CHO's, proteins, and fats because they are required in small quantities, not big.

· They are fairly specific in their functionality ‑ not as general as CHO's, fats, and proteins.  

· They act as cofactors a lot.

· The minerals we eat are not hydrolyzed in the GI tract.  Therefore, their absorption is intact and they don't have to be further broken down.

· Their excretion is also intact.  eg. Ca++ is excreted as Ca++, not in another form.

· Minerals are not metabolized and have no caloric value because of the previous two reasons.  

· They can't be oxidized for energy.

· Relatively poor absorption.

Iron - 10%, needs slightly acidic environment, so absorbed in proximal duodenum

Ca -30%, needs slightly acidic environment, so absorbed in proximal duodenum (this means that with Tums, which neutralizes acid, it can't give up its Ca)

P - 70%

CLASSIFICATION

Body Composition:  

96% of body weight contains 4 basic elements (C, H, O, N) where 

66% is H20 and 

30% are proteins and fats.  

The other 4% are composed of 91 different minerals.

(male = 66% water, 15% protein, 15% fats,    female 66% water, 10% protein, 20% fat)
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COMMON FUNCTIONS







