I.  Digestion
The breakdown of food into small molecules by grinding and by enzymes.

Digestive system  =  a glandular tube that 
starts at your mouth and ends at your anus.
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Absorption:
The passage of tiny molecules from the digestive organs into the blood stream and then to the body’s cells.

Meat & proteins 


(

amino acids
Fats & oils



(

triglycerides
Sugars & starch


(

carbohydrates / glucose.
A. Organs of the digestive system:

Know the names, appearance, position & functions of…

	Mouth 
Tongue 
Teeth 
Salivary glands
	[image: image2.jpg]




	Pharynx
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	Epiglottis
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	Esophagus
Cardiac sphincter
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	Stomach
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	Pyloric sphincter
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	Liver 
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Gall bladder
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	Pancreas
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	Small intestine
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	Appendix
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	Colon
-also called-

Large intestine

Rectum
Anus
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B. Order of food passage:

Mouth ( pharynx ( esophagus ( cardiac sphincter ( stomach ( pyloric sphincter ( small intestine ( large intestine ( rectum ( anus ( (WASTES OUT)

Food does not touch the salivary glands, 
liver, pancreas, or gall bladder.  These are 
glands that ‘squirt’ juices into the digestive tube.
C. Food processing (digesting)

1. Mouth


a) Food entrance


b) Chewing increases the surface area for enzymes to work on.


i. Adults normally have 32 teeth
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c) Saliva (spit)


i. dissolves SOME food (e.g. salt & sugar)


ii. contains the enzyme salivary amylase … which acts on STARCH.


Starch  +  Water  (  Maltose
iii. Hydrolysis reaction!

iv. Saliva is made in and squirted into your mouth by GLANDS in your head.  
page 214
d. Tongue:  manipulates food & keeps it under your teeth until the bolus is ready to be swallowed.
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(bolus = chewed up wet food mash)

Tongue then pushes the food into the throat.  (or pharynx)

2. Pharynx:  the space between your mouth and esophagus.


a) [image: image25.png]


Your trachea and esophagus start here.

      air

   food


b)
Swallowing begins in pharynx.

To swallow, your tongue forces the chewed up, wet food bolus through the pharynx and into the esophagus.

… at this time … your trachea is closed off by a lid called the epiglottis.
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… also during swallowing … your nose is plugged from the back by your  soft palate. 

[image: image16.png]Soft palate

Tongue

Back wall of throat




[image: image27.png]



3. Esophagus:  tube joining mouth to stomach.

a) muscular contractions force the food down … called peristalsis
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video:  http://www.youtube.com/watch?v=h0E9ITyRlh0
4. Cardiac sphincter:  “door” to stomach.

· Ring of circular muscle at junction of esophagus and stomach.
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This circular muscle is around your mouth, but is still a good example of what all circular muscles [and sphincters are like].

· Prevents food bolus/acid chyme from going back up your esophagus when stomach is contracting and digesting.

5. Stomach

a) thick walls … 3 layers of muscles

(  Squish, churn, grind, &  mix the food bolus with acid and enzymes.
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Video:  http://www.youtube.com/watch?v=YH3U_SLp9G0
b) Can hold about 1 litre when full. 


c) Stomach’s inner lining = gastric glands.

( These glands produce your gastric juice
( Gastric juice is HCl and Pepsinogen

( When pepsinogen mixes with HCl, the acidity changes its shape and activates it.
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· It becomes pepsin (digestor of proteins).

Protein                               Peptides


Amino acids 

(  Pepsin is not produced directly by your cells because it would digest the cells themselves.

d) HCl makes stomach pH about 3.

i. This kills bacteria      [& activates pepsin]

ii. Would damage stomach, but inner stomach wall has mucus-secreting glands that coat the stomach wall.

iii. Ulcer:  when HCl contacts the stomach lining (cells of inner wall).  Often due to inadequate mucous 

… the lining gets irritated and sore …
… and it may get digested.


e) Stomach is ‘finished’ with contents in 2 – 6 hours.

(  Bolus now called ‘acid chyme’ & = semiliquid.

*text page 298
6. Pyloric sphincter:  ring of circular muscles at bottom of stomach which controls exit of stomach contents.


7. Small intestine


a) About 6 m long, small diameter.

    (LONGER than large intestine!)


i. First 25 cm of small intestine is called the duodenum.  
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ii. Duodenal ulcer = sore in duodenum.  (Caused by acid & pepsin).
            

b) Pancreas & Liver send secretions to duodenum.

(  Pancreas sends pancreatic juice.

(  Liver sends bile
Video: the liver and pancreas:  http://www.youtube.com/watch?v=TWUZx738OZM
*Text page 214 and 220

 






c) Wall of inside of small intestine has millions of glands that make more & different digestive enzymes.

E.g.  Maltase, peptidase, etc.



maltose  +  H2O




Glucose !

peptides  +  H2O




Amino acids !

d) Tiny cilia-like projections line the small intestine & MASSIVELY increase the surface area.
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Villi ( plural


villus ( singular                   *Text page 219
MALTASE & PEPTIDASES ARE NOT SECRETED INTO LUMEN OF SMALL INTESTINE … THEY STAY ATTACHED TO THE CELL MEMBRANES OF THE MICROVILLI INSIDE THE SMALL INTESTINE ! !

e) ABSORPTION of nutrients …

i. Occurs over the entire length of the small intestine (this is why it’s long).


ii. The villi & microvilli give the small intestine ENORMOUS surface area to allow for the absorption of nutrient molecules.


iii. Each villus has:
( outer layer of ‘columnar epithelial’ cells.


( inner layer of blood vessels which get sugars & amino acids transported into them.

(  a lacteal  which has gets FATS actively transported into it.  A lacteal is a small lymph vessel.

Video: Small intestine  http://www.youtube.com/watch?v=xu5jDCX2cHM
Video: villi

http://www.youtube.com/watch?v=_GTQBiZni6w
Video: villi close-up

http://www.youtube.com/watch?v=AJ1wKsmBPvA
8. The liver

a) Blood vessels from the villi go directly to liver …

… to get processed / cleaned … before being sent (via the bloodstream again) to the body cells.
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Hepatic Portal System

4. Blood enters general circulation
by way of hepatic vein.

3. Liver monitors blood content.

2. Nutrient molecules travel in
hepatic portal vein to liver.

1. Small intestine absorbs products
of digestion.





*text page 223
b) Liver helps keep glucose level constant between meals by converting it to glycogen for storage.


c) The liver turns ammonia [a poisonous waste your body makes during metabolism] into urea.  

The urea is then taken to your kidneys and excreted in the urine. 


ammonia





urea
Urea travels through bloodstream to kidneys.  Kidneys filter it out of the blood & you urinate it out.

[Urea is made in muscles as well, but you need to memorize that it is made in the liver]


d) 7 main functions of your liver.  
*text page 223
	1) 

	2) 

	3) 

	4) 

	5) 

	6) 

	7) 


e) Liver disorders.
i)     cirrhosis
ii) hepatitis


iii) jaundice

9.
More information about Pancreas

a) Review and know the information you got previously

b) Makes & secretes insulin.
(  Insulin controls the amount of glucose in your blood.  Helps you to store excess (as glycogen).
(  If your blood is full of glucose (as it is after a meal) the pancreas secretes insulin into your bloodstream … 
(… INSULIN causes ALL your body cells to take in glucose…
(… & when it reaches the liver & causes the liver cells to take in glucose, they turn the glucose into glycogen.
10.
Large Intestine


a)
3 parts:
( Ascending colon





( Transverse colon





( Descending colon



b)
Functions

( Reabsorb water
( Get more vitamins out of your food.

b) Escherichia coli bacteria [E.coli]  in the large intestine act on (eat) the remains of your food & release some vitamins for us.
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c) Rectum:
last 20 cm of lge intestine.

i. Waste storage until ready to defecate.


ii. Defecation is stimulated by stretching of the wall of the rectum when it gets full.


d) Anal sphincter (anus):  door out of your body.

Video: Stages of digestion:  http://www.youtube.com/watch?v=A7jKCfx-0Mo
Video: summary [good slo-mo animation]:  http://www.youtube.com/watch?v=08VyJOEcDos
Digestion Part B - Nutrition

A.  You need to ensure you note the following from your text:
1. Energy

2. carbohydrates

3. Proteins

4. Minerals

5. Vitamins

6. Fats

7. Dieting

8. Food preparation.

B.
List 3 diseases caused by missing nutrients and write out how you would know if you had them.  (prevention, symptoms, appearance, treatment)

Digestion Part C -  hormones of digestion
HORMONE:
A chemical secreted into the bloodstream by ONE part of the body that controls the activity of another part(s).
1.
Gastrin

a)
Secreted (into blood stream!) by the lower part of the stomach.
b)
Release of gastrin is caused by stretching of the stomach walls as it fills with food.

c)
Makes gastric glands at upper stomach release HCl & pepsinogen.
** Caffeine, alcohol, & partially digested 
proteins also stimulate the release of gastrin.

2.
Secretin

a)
Secreted by duodenal wall.

b)
Acid in acid chyme as it enters & touches wall of duodenum causes secretion of secretin (into bloodstream!)

c)
Secretin stimulates the pancreas & gall bladder to release their enzymes & bile into duodenum.

3.
Cholecystokinin
(CCK)

a)
Secreted (into bloodstream) by duodenal wall.

b)
Partly digested fats/oils & proteins cause secretion of CCK.

c)
CCK stimulates the pancreas & gall bladder to release their enzymes & bile into duodenum.

d)
CCK also affects the appetite control centre of the brain.  Causes brain to shut off hunger pangs.
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*text page 220 - memorize
Video: Fats ( CCK ( bile ( emulsification

http://www.youtube.com/watch?v=VJorMTL58qI
FINAL NOTES ABOUT THE LIVER

A.
KNOW the 7 functions listed in your textbook.

B.
In addition, the liver

8.
Removes excess nutrients from the blood.

9.
Stores iron & certain vitamins.

10.   Functions in the metabolism (usage by the body) of amino acids, fats, & carbohydrates.
C.
Liver cells constantly produce & secrete bile.

1.
The bile drips into the bile duct which empties into the duodenum.
a)
Duct exit usually CLOSED by a sphincter, so bile collects in the gall bladder.

b)
Fats in the duodenum stimulate release of CCK (as just taught).  This causes gall bladder to contract & sphincter to relax so bile can pass into the duodenum.
c) Bile is conserved.   Gets reabsorbed in the lower intestine & transported back to liver via bloodstream.
***** End of unit I*****

The epiglottis protects your vocal cords and lungs from getting food or liquids on them.





Prevents the food bolus from being forced up & out your nose as you swallow!





inactive enzyme





PEPSIN





later





*text page 218





Bile = green because has the products of the breakdown of hemoglobin in it (RBC’s – contain hemoglobin – only ‘live’ for a short time & are then destroyed in the liver.)





Bile also contains bile salts.  Job = to emulsify fats.





Fat / Oil	   bile salts   microscopic droplets    lipase   triglycerides


			








Absorbed into lymph �at small intestine 





Pancreatic juice:  contains sodium bicarbonate, pre-enzyme trypsinogen, & the enzyme pancreatic amylase,





Sodium bicarbonate is basic and makes the small intestine  basic … which turns the trypsinogen into trypsin.





Trypsin digests protein … into peptides





Protein  +  H2O				Peptides





Starch  +  H2O				Maltose








maltase





peptidase





Gastrin travels via the bloodstream to ALL parts of the body, but causes the upper stomach to react.  Other body parts ‘ignore’ the message …  they must not have the receptor glycoproteins / glycolipids for this hormone!
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