Digestion Lecture Notes
1. Digestion

2. Questions for Discussion

3. GI Tract

a. Pizza enters & progresses through Alimentary Canal
i. Hollow Tube w/ 2 openings
ii. Mouth, Pharynx, Esophagus, Stomach, Sm & Lrg Intestines

4. Mouth

a. Orientation to Mouth
i. Tongue, Pharynx, Uvula, etc.
ii. Tonsils contain lots of macrophages & lymphocytes
iii. Alimentary canal is major entry point for bacteria, viruses, etc.
5. Mastication

a. Pizza gets masticated

b. Teeth include incisors, canines, and molars

c. Made of enamel and dentin

d. Enamel is hardest substance in body

e. Dentin is bone-like tissue

f. Capillaries & nerves in center pulp

g. Physically break up pizza

6. What else happens

a. Physically break up pizza

b. What’s pizza made of?
i. Starch, Protein, and Fat Components
7. Saliva

a. 3 sets of salivary glands

i. Contains Amylase

ii. Breaks down starches, complex sugars ( simple sugars

b. Chew bread long enough, becomes sweet ( Sugars released
i. Pizza crust, etc. start to chemically break down

c. Summary of Mouth/Pizza

i. Note: Many pizza parts still not chemically digested yet!
8. Mouth summary

9. Swallowing

a. Pizza Pushed through Pharynx, Esophagus - 23 muscles!

i. Essentially just passageways to stomach

ii. Share series of wall layers with other digestive organs

b. Voluntary

i. Larynx Rises, Trachea Closed, Food pushed to esophagus

c. Involuntary

i. Autonomic nervous system takes over
10. Pharynx through Esophagus

a. Mucosa
i. Inner, moist membrane

b. Submucosa
i. Soft connective tissue

ii. Blood vessels, nerve endings, lymph nodes

c. Smooth Muscle
i. Inner circular layer

ii. Outer longitudinal layer

d. Serosa
i. Outermost layer

ii. Forms layers of peritoneum
iii. Cells make serous fluid

e. Peritoneum

i. Forms mesentery 

ii. Along with fat layer connects, insulates, cushions, protects digestive organs

iii. Holds in place

f. Swallowing/Peristalsis

i. Tongue pushes food to pharynx

11. Muscle Layers – Circular and Longitudinal
a. Peristalsis

i. Movements of smooth muscle layers analogous to pulling up pant leg and squeezing toothpaste
12. Esophagus

a. Sometimes, spincters malfunction - and acid can make its way back up esophagus.  Over time can cause esophageal ulcers.

i. Stomach has sphincters – bottom one is pyloric sphincter nad top is esophageal sphincter

ii. Function very important to make sure food/acid doesn’t come back up or leave early. Responsive to nervous system, hormones, acidic v. alkaline stimuli.. And pressure.

b. Extra muscle layer

i. Stomach is strong for physically breaking food down

c. Makes Extra Mucus

i. Acid could be damaging (ulcers) but mucus protects - peptic ulcers - caused by bacteria.

d. Stomach Churns

i. Bathes food in gastric juices

ii. Adds Pepsin

iii. Pepperoni digested (protein)

13. Stomach

a. Varies from individual to individual.  Usually one liter, but up to four when stretched

14. Stomach churning

a. Stomach Churns

i. Bathes food in gastric juices – destroys activity of proteins, converts inactive digestive enzymes to their active form, and makes dietary minerals soluble.

ii. Also adds Pepsin

b. Pepperoni digested (protein)

c. Peristalsis occurs every 15-25 seconds once food moves from stomach to small intestine.  Each contraction causes gurgle.   Peristalsis declines as stomach empties.  Stomach doesn’t absorb nutrients because it lacks cell transport and cause of mucus.  Aspirin and alcohol can cross mucus though.

d. Produces 1-2 liters of gastric juice a day!  Dissolve connective tissue and digest proteins and peptides into amino acids to be absorbed by small intestine
e. Only aspirin, copper, and alcohol absorbed here  
f. Intrinsic factor allows B12 to be absorbed.

15. Ulcer

a. H. pylori is a type of bacteria—a germ that may cause infection. H. pylori infection is common, particularly in developing countries, and often begins in childhood. Symptoms usually don’t occur until adulthood, although most people never have any symptoms.

b. H. pylori causes more than half of peptic ulcers worldwide.2 The bacterium causes peptic ulcers by damaging the mucous coating that protects the stomach and duodenum. Damage to the mucous coating allows powerful stomach acid to get through to the sensitive lining beneath. Together, the stomach acid and H. pylori irritate the lining of the stomach or duodenum and cause an ulcer.

c. Yet, most people infected with H. pylori never develop ulcers. Why the bacterium causes ulcers in some people and not in others is not known. Most likely, development of ulcers depends on characteristics of the infected person; the type, or strain, of H. pylori present; and factors researchers have yet to discover.

d. Researchers are not certain how H. pylori is transmitted, although they think it may be spread through contaminated food or water. People may pick up the bacterium from food that has not been washed well or cooked properly or from drinking water that has come from an unclean source.

e. Other research is exploring how infection spreads from an infected person to an uninfected person. Studies suggest that having contact with the stool or vomit of an infected person can spread H. pylori infection. And H. pylori has been found in the saliva of some infected people, which means infection could be spread through direct contact with saliva.

f. Doctors use one of three simple, noninvasive tests to detect H. pylori in a patient’s blood, breath, or stool.

16. So far….

a. Summary of pizza so far

i. What do we have left to break down?
ii. Has our body absorbed any nutrients yet?
17. Small Intestines

a. Food spends ~ 3-6 hours

b. First part = duodenum

c. Contains connections to other organs

d. Gall bladder

i. Holds bile from liver - bile turns poop brown.

ii. Bile is produced by hepatocytes in the liver, draining through the many bile 

 HYPERLINK "http://en.wikipedia.org/wiki/Bile_duct" \o "Bile duct" \t "_parent" ducts that penetrate the liver. During this process, the epithelial cells add a watery solution that is rich in bicarbonates that dilutes and increases alkalinity of the solution. Bile then flows into the common hepatic duct, which joins with the cystic duct from the gallbladder to form the common 

 HYPERLINK "http://en.wikipedia.org/wiki/Common_bile_duct" \o "Common bile duct" \t "_parent" bile duct. The common bile duct in turn joins with the pancreatic duct to empty into the duodenum. 

iii. Bilirubin (formerly referred to as hematoidin) is the yellow breakdown product of normal heme catabolism. Heme is found in hemoglobin, a principal component of red blood cells. Bilirubin is excreted in bile and urine, and elevated levels may indicate certain diseases. It is responsible for the yellow color of bruises, urine, and the yellow discoloration in jaundice.

e. Pancreas
i. Make MANY digestive enzymes

18. Finally Broken Down?

a. Bile

i. Physically makes big fat globules smaller

b. Pancreatic Enzymes

i. Amylase – Finish Starch Digestion

ii. Trypsin – Finish Protein Digestion

iii. Lipase – Do All Lipid Digestion

c. We’ve finally broken down all of pizza into small enough parts to absorb.  

19. Get Nutrients Out

a. Peristalsis moves chyme through sm intestine

i. Mucosa has numerous folds

ii. Don’t stretch out like folds in stomach

iii. Contain little projections = villi
1. Villi contain rows of absorptive cells around capillaries

2. Microvilli line absorptive cells

3. Most nutrients = Active Transport

4. Fats = Diffusion

b. Absorptive cells have some enzymes in membranes (brush border enzymes) that further break down sugars

c. Fructose- facilitated diffusion, glucose – actively absorbed, as are amino acids.  Endocytosis – for antibodies absorbed from breast milk, for ex..
20. Small vs. Large

21. Finally - Water and the Rest

a. Large intestine anatomy - all that’s left is plant fibers, some water, bacteria

b. Appendix

i. Easily gets twisted and bacteria can infect ( appendicitis 

c. Lrg Intestine houses resident bacteria

i. Help break down some indigestible parts and convert them to vitamins, like Vitamin K

ii. Release gas in process

d. Water absorbed to dry feces and maintain hydration

e. Can talk about colonics- we have 800 species of bacteria in our large intestine - produce vit K and some B vitamins - break down cellulose.  

22. Why is Poop Brown?

a. Human fecal matter varies significantly in appearance, depending on diet and health. Normally it is semisolid, with a mucus coating. Its brown coloration comes from a combination of bile and bilirubin, which comes from dead red blood cells.

b. Bile or gall is a bitter-tasting dark pink to yellowish brown fluid, produced by the liver of most vertebrates, 
23. How long does it take?

a. 24-48 hours transit time normal – many people longer!

b. . Fat takes the longest to digest from among all of the possible food macronutrients. Many stomachs are able to process no more than approximately 10 grams of fat per hour. It would be common for a complete fast food meal to contain 50-60 grams of total fat - or even more. If a fast food dinner was eaten at 7:00pm, the fat in that meal might not be leaving the stomach until midnight or 1:00am. And it would only be leaving the stomach at that point, without bulk of the digestion process having even begun. After leaving the stomach, all of the fat in a fast food meal would need to emulsified (made more water-soluble) with the help of bile salts from the liver, metabolized by enzymes from the pancreas, and then further processed throughout the length of the intestine.

c. It is not uncommon for a very low-fiber, very high-fat, and very high-calorie meal to stay inside our digestive tract for more than two full days.
24. Colonics, Probiotics?
a. L bulgaricus, S. thermophilus, L acidopophilus - look for live or active.  Eat in foods and not as suppositories.  Yes, benefits - not yet sure of dietary recommendations

b. Can talk about colonics- we have 800 species of bacteria in our large intestine - produce vit K and some B vitamins - break down cellulose.  Colonics remove those!

c. And probiotics

25. Animations

26. Practice Questions

