Chapter 23: The Digestion SystemPRIVATE 

I. Digestive Processes-Fig. 23.1 Alimentary canal and related Accessory Organs
   A. Ingestion-Propulsion (peristalsis)-mechanical digestion-Chemical digestion-Absorption & defecation

   B. Basic Functional Concepts

      1. Both mechanical and chemical stimuli

      2. Intrinsic and extrinsic controls-nerve and hormones, short and long reflexes. .Fig. 23.4 

   C. Digestive Organs: Relationships-parietal and visceral peritoneum-mesentery-retroperitoneal organs

   D. Blood supply: The splanchnic circulation-arteries that branch off the abdominal aorta to the digestive organs and the Hepatic Portal circulation

   E. Histology of the Alimentary Canal. Fig. 23.6 Mucosa, submucosa, Muscularis Externa and Serosa

   F. Enteric Nervous System-submucosal nerve plexus and the myenteric nerve plexus-link to the afferent visceral fibers and by sympathetic (inhibits) and parasympathetic branches (enhance secretory activity) of the autonomic nervous system.
II. Functional Anatomy - The Alimentary Canal-the food tube.

  A. Mouth-Saliva salivary glands, teeth, tongue, taste buds,. Ingestion. Teeth-deciduous, and permanent-dental formula , Fig. 23.11 Mastication, deglutition-buccal phase, pharyngeal-esophageal phase
  B. Pharynx-epiglottis-bolus

  C. Esophagus-peristalsis-hiatal hernia
  D. Stomach-cardiac and pyloric sphincters, greater and lesser curvatures, gastric glands, HCl and pepsin, and chime. Mucosal barrier-3 factors. Fig. 23.7
  E. Small Intestine-duodenum. (Fig. 23.21 Duodenum), jejunum, ileum, villi with lacteals and capillaries Fig. 23.22 Surface Area Inc.
  F. Large Intestine-E. coli, appendix, ascending, transverse and descending colon, rectum, anal sphincters. Fig. 23.9 bacterial flora-haustral contractions-irritable bowel syndrome and diverticulitis. Defecation reflex.
II. The Accessory Organs

  A. Salivary glands, parotid, sublingual and submandibular.

  B. Liver and gallbladder-bile, storage of fat soluble vitamins Histology, role of bile-hepatitis-gallstones
  C. Pancreas-pancreatic duct brings enzymes to the small intestine-pancreatic juice  Regulation Fig. 23.28
III. Physiology-Digestion overview Table 23.2
   A. Chemical vs. Mechanical digestion

   B. Cephalic phase-nerve and hormone signals Phase 1
   C. Gastric phase-chemical stimuli, neural and hormonal, stimulate gastric juices Phase 2
   D. Intestinal phase-partially digested food enters the small intestine-hormone Phase 3
   E. Most digestion and absorption occurs in the small intestine 
    1. Proteins-proteases, to dipeptides to amino acids-pepsin, trypsin and chymotrypsin etc.
    2. Carbohydrates-to simple sugars

    3. Lipids to fatty acids and glycerol (aided by bile emulsification) lipases, triglycerides, bile salts and emulsion
    4. Nucleic acids to nucleotides. –pancreatic nucleases 
  F. Absorption-small intestine villi, and lacteals fig. 23.33, & 23, 34 Carbohydrate, protein, lipids  vitamins and electrolytes and water. Malabsorption-celiac disease 9gluten-sensitive enteropathy)  
  G. Elimination-defecation, reabsorption of water, diarrhea and constipation.

IV. Developmental Aspects-three germ layers

   A. primitive gut-endoderm-stomodeum and oral membrane. Proctodeum to cloacal membrane to anus. Congenital defects, include cleft palate and cleft lip. Also defects in connection between esophagus and trachea.
   B. Gastroenteritis-irritation of GI tract, contaminated food or spicy food. Ulcers and gall stones  and colon cancers.
Chapter 24: Nutrition, Metabolism and Body Temperature regulation

I. Six major classes of nutrients

   A. Macronutrients-large amounts (Micro-)

     1. Proteins-essential, complete

        a) Growth and repair of tissue

        b) Enzymes, antibodies etc

     2. Carbohydrates-complex, simple

        a) Energy source-glucose-mitochondria

        b) glycogen-storage and some structural

     3. Lipids-essential

        a) Cell membrane structure

        b) Hormones, insulation, stored fuel

     4. Vitamins, organic, fat and water soluble

        a) Coenzymes in metabolic pathways

        b) Fat soluble can be stored in body 

     5. Minerals-rel. large amounts, trace amts.

        a) structural-bones, teeth

        b) ions used in proteins, hormones,                    enzymes, part of osmotic balance,

        c) nerve and muscle action etc. 

     6. Water-solvent, metabolic processes,                protoplasm 

II. Metabolism

   A. Aerobic respiration and cellular energy

   B. Deamination in liver of amino acids

III. Nutritional Requirements

   A. BMR: energy intake= total energy output

      1. surface area, age, gender, stress and             hormones

      2. Thyroxin hormone 

      3. Fasting or low calorie intake depresses

         the metabolic rate

      4. Exercise raises the BMR

      5. Genetic factors play a large role

    B. RDA-determination and nutritional                  analysis

IV. Regulation of Body Temperature

    A. Core temperature: Hypothalamus

    B. Heat promoting factors

       1. Vasoconstriction

       2. Increase in Metabolic rate

       3. Shivering

       4. Hormone level change

    C. Heat Loss factors

       1. Radiation

       2. Conduction/convection

       3. Evaporation 

    D. Body heat disturbances

       1. Hyperthermia-heat exhaustion

       2. Fever

       3. Hypothermia

V. Disorders/and other terms

   1. Kwashiorkor

   2. Marasmus

   3. Pica
   4. Bulimia

   5. Anorexia nervosa 

Chapters 24 and 25: Short Answer/Essay

1. List the parts and major functions of the alimentary canal.

2. Name 3 accessory organs and one function of each.

3. Distinguish between chemical and mechanical digestion.

4. List 4 Organic nutrients and give a function of each.

5. Briefly outline where each of the 3  major organic nutrients gets digested, the enzymes involved and where each is absorbed.

6. What is hypervitaminosis and when is it most likely to occur?

7. What is a vitamin deficiency disease and why are the symptoms so widespread?

8. Why could the lack of one mineral like iron, have such devastating effects on the whole body?

9. Why is the basal metabolism rate effected by such factors as age, surface area, and diet?

10. What is meant by an essential amino acid or lipid?

12. How would one go about analyzing his/her diet?

13. Why would a varied diet be an important factor in health?

14. What is one disorder of the digestive system, its cause and treatment?

15. How could one design a healthy diet, to fit a modern life style and contain the correct balance of nutrients?

1. List the parts and major functions of the alimentary canal.

2. Define and give an example and function of 3 accessory organs.

3. Distinguish between chemical and mechanical digestion.

4. List 3 Macro-organic nutrients and give a function of each.

5. What is hypervitaminosis and when is it most likely to occur?

6. What is a vitamin deficiency disease and why are the symptoms so widespread?

7. Why could the lack of one mineral like iron, have such devastating effects on the whole body?

8. What is the BMR and how is it effected by such factors as age, surface area, and diet?

9. What is meant by an essential amino acid and what could happen if one did not get enough in the first few years of life?

10. Why would a varied diet be an important factor in health?

1. List the parts and major functions of the alimentary canal.

2. Define and give an example and function of 3 accessory organs.

3. Distinguish between chemical and mechanical digestion.

4. List 3 Macro-organic nutrients and give a function of each.

5. What is hypervitaminosis and when is it most likely to occur?

6. What is a vitamin deficiency disease and why are the symptoms so widespread?

7. Why could the lack of one mineral like iron, have such devastating effects on the whole body?

8. What is the BMR and how is it effected by such factors as age, surface area, and diet?

9. What is meant by an essential amino acid and what could happen if one did not get enough in the first few years of life?

10. Why would a varied diet be an important factor in health?

1. List the parts and major functions of the alimentary canal.

   Mouth-chew food, mix with saliva. Pharynx-swallowing reflex. Esophagus-peristalsis action brings food to stomach. Stomach-storage and some protein digestion. Small intestine-digestion and absorption of food. Large Intestine, absorption of water, manufacture of vitamins by E. Coli bacteria. Rectum, storage of feces

2. Define and give an example and function of 3 accessory organs.

   Liver-gallbladder-manufacture of bile for fat emulsification.

   Pancreas-manufacture of enzymes for chemical digestion of foods.

   Salivary glands-make saliva for partial digestion of starches.

3. Distinguish between chemical and mechanical digestion.

   Chemical digestion: proteins to amino acids: Starches to simple sugars: Lipids to fatty acids and glycerol.  Basic building blocks are the only form in which nutrients can be absorbed. Mechanical digestion involves physically breaking food into smaller units, e.g. chewing.

4. List the 3 Macro-organic nutrients and give a function of each.

   Proteins-structural units (cell membranes, muscles etc) and enzymes, growth and repair of tissue. Carbohydrates-energy. Lipids -hormones, cell membranes, storage of energy.

5. What is hypervitaminosis and when is it most likely to occur?

    Hyper-too much. Most likely with fat soluble vitamins DEAK. Can occur if people take mega doses or eat too much of one thing, like a pound of carrots a day.

6. What is a vitamin deficiency disease and why are the symptoms so widespread?

   Vitamins are small organic molecules that are important in biochemical pathways in many basic areas of metabolism, like the mitochondria. Not getting enough can result in a deficiency disease like scurvy or rickets. Since the underlying process is necessary to many tissues, symptoms can range greatly.

7. Why could the lack of one mineral like iron, have such devastating effects on the whole body?

   Iron is necessary for hemoglobin, a necessary protein to make red blood cells.  Lack of red blood cells would limit oxygen to every tissue, thus affecting every system in the body.

8. What is the BMR and how is it effected by such factors as age, surface area, and diet?

   Basal Metabolism Rate is the rate that the body uses energy while at rest. This is genetically determined and can vary greatly through out life. For example, as people age the BMR decreases, so they need less food. Obese people have a lower BMR and the percentage of muscle can raise BMR. Lack of proper nutrients in the diet will decrease BMR because the chemistry of the body will slow because of lack of enzymes and other materials that are needed.

9. What is meant by an essential amino acid and what could happen if one did not get enough in the first few years of life?

   Essential means that it must come into the body through diet, because we cannot synthesize them. Lack of these in early years can result in disease like Kwashiorkor, which is not repairable.

10. Why would a varied diet be an important factor in health?

   A balanced and varied diet is more likely to contain the vitamins, minerals and other nutrients necessary for a healthy individual.  There are trace elements and minerals that are found only in "real" food that one cannot get by taking a dietary supplement, like a vitamin/mineral pill. Foods should come from animal sources, and fruits and vegetables.  One should not eliminate any major food group from the diet, and proportions of these nutrients should be balanced.

