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AP2 Lab 5 – Digestion, Hepatic Portal System,  
Blood Glucose, DKA, and Insulin Shock 

 

Intro:  The GI tract is a continuous ‘tube’ from your mouth to your anus.   

 The overall objective is to mechanically and chemically break down raw foods into 
molecules small enough to be absorbed into the walls of the tube into the blood 
capillaries or lymphatic capillaries. 

 Different segments of the ‘tube’ perform different functions.  

 Waves of muscular contractions called peristalsis mix and propel food through this 
tube. 

 Muscle tissue in the walls is the smooth/visceral type and controlled involuntarily by 
the autonomic nervous system, ANS.   
 Recall that the GI tract is the exception to the fight or flight rule.   

o Sympathetic impulses to the GI tract slow it down.   
o Parasympathetic impulses accelerate gut activity.  

o The hollow interior of the tube is called the lumen.   
 

 
Project 1 – Digestive System 

Follow your instructor’s directions about identifying these on 3 different models and images. 

1.  Mouth (Fig. 23.8) 
o Food is mechanically ripped, crushed, shredded, etc. to increase surface area exposed to 

enzymes.   
o Saliva is added to facilitate swallowing.   
o Salivary amylase in saliva begins the chemical digestion of complex carbohydrates such 

as starch. 
o The back of the mouth opens up into an area called the pharynx – an area ‘shared’ by the 

oral cavity, nasal cavity, larynx, and esophagus. 
 
 
 

2.  Esophagus (fig. 23.13 & 23.14) 
o The muscular tube from the pharynx to the stomach.   
o Once food reaches the pharynx involuntary waves of contraction, called peristalsis, 

actively propel foods to the stomach.  You can even swallow liquids and foods while 
standing on your head (if you can keep them from coming out your nose first.) 

o At the distal end of this tube is a constrictive “ring” of muscle called the lower esophageal 
sphincter (LES), a.k.a.  gastroesophageal sphincter or cardiac sphincter.  Once food 
enters the stomach this sphincter contracts to prevent food and stomach juices from 
coming back up from the stomach into the esophagus.   

o If this sphincter does not close tightly gastric juices (which are acidic) will back up and 
burn the unprotected esophagus.  This is called gastroesophageal reflux  disease (GERD), 
a.k.a. gastric reflux.    In layman’s terms this is known as “heartburn.” 
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3.  Stomach (fig. 23.15-23.21) 
o Think of your stomach as a storage tank.  Its storage capacity allows you to eat only a few 

meals per day and then gradually release that food to your small intestine over a period of 
several hours.  

o A meal is in your stomach anywhere from 30 minutes to 4 hours depending on the 
volume of the meal and the complexity of the carbohydrates as well as the presence of  
lipids and proteins.  

o While food is in the stomach the muscular walls contract to mechanically churn and mix 
the food with 4 secretions from the stomach wall to produce a thick greenish, yellowish 
mixture called chyme. (pronounced “kiiiime”)   

o The interior lining is ‘folded’ into ridges and valleys called rugae.  [Best seen on the flat 
‘board’ model.  Rugae accomplish 2 things: 

1. Allow for expansion of the stomach like an accordion  
2. Help direct chyme toward the exit end of the stomach – the pylorus. 

 
o When empty your stomach volume is approximately a measly 50 ml.  When fully 

distended it’s approximately 4,000 ml (approx.. 1 gallon).  Wow! An 80X increase. 
 
o The 4 secretions of the stomach wall are:  

1. HCl acid 
2. Mucus 
3. Pepsinogen 
4. Intrinsic factor 

 
o The HCl acid makes the interior of the stomach strongly acidic (pH 2-4) with two resulting 

benefits:   
1. inactive enzyme pepsinogen is converted into active pepsin to begin the digestion of 

proteins  *Although protein digestion begins here the majority is carried out and 
completed in the small intestine. 

2. The strong acidity kills most microorganisms. 
o The mucus protects the stomach wall from being eroded by the HCl acid and digested by 

the pepsin.  Other parts of the GI tract also have mucus but it is mainly for lubrication. 
o Intrinsic factor is needed for the absorption of vitamin B12 in the sm. I. 
o At the exiting end of the stomach known as the pylorus terminates at a constrictive ring of 

muscle called the pyloric sphincter.  This sphincter regulates the rate at which the 
stomach empties chyme into the Sm. I. 

o Peptic Ulcers In layman’s terms many people incorrectly call these “stomach ulcers.”  
Though they may occur in the stomach they most commonly develop in the first few 
inches of the small intestine (the duodenum) and the last few inches of the esophagus.  
The reason is the stomach is usually protected well by its mucus secretions.  The mucus at 
distal end of the esophagus and in the duodenum is not nearly as protective. 

 
OYO:  What is the #1 cause of peptic ulcers?  ___________________________________ 

 
Assuming this is the cause, how are they best treated for a true cure?  ________________ 
 

**Confirm your accuracy over pages 1 & 2 with your instructor.  
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4.  Small Intestine (Sm. I.) (Fig. 23.26 – 23.29 and Table 23.2) 
o The muscular tube from the stomach to the Lg. I.  approximately. 10 - 20 feet long. 
o The vast majority of chemical digestion and nutrient absorption occurs in the Sm. I. 
o The Sm.I. receives: 

1. acidic chyme from the stomach 
2. bile from the gallbladder and liver 
3. alkaline bicarbonate solution from the pancreas 
4. digestive enzymes from the pancreas 

 
o The bicarbonate (HCO3-) solution neutralizes the acidity of the chyme. 
o The bile emulsifies the chime. 
o Define “emulsify” or “emulsification”: 
 
 
 
o What is the benefit of emulsification? 
 
 
 
 
o Chyme will be in the Sm. I. from 3 to 10 hours while the bile and digestive enzymes have 

their effect. 
o The walls secrete brush border enzymes to assist the digestive enzymes from the 

pancreas. 
o Define “villi.”  
 
 
 
 
o What is the advantage/benefit of having millions of villi rather than a smooth surface? 
 
 
 
 
Duodenum (pronounced “doo-oh-dee-num” or “du-odd-deh-num”) 
o Is the first 10 - 12 inches of the Sm. I. immediately after the stomach. 
o The duodenum is the most common location for peptic ulcers 
 
 
Jejunum and Ileum 
o are the remaining two portions of the Sm. I.  (cannot be distinguished on our models) 
o at the end of the ileum where it joins the Lg. I. is another constrictive ring of muscle called 

the ileocecal sphincter.  It controls the emptying of the Sm. I. into the cecum of the Lg. I. 
 

What artery supplies blood to the small intestine? _______________________ 
______________________________  
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5.  Large Intestine (a.k.a. Colon) (Table 23.2 & Fig. 23.31-23.32) 
o Approx. 3-6 feet in length with lots of undulating ‘pockets’ called haustra.   
o Receives from the Sm. I. whatever could not be digested and absorbed.  
o Stores waste material 24-72 hrs. and periodically propels this waste material to the 

rectum.   
o Water is the #1 nutrient absorbed in the Lg. I. from this waste material.  As water is 

reabsorbed the remaining waste becomes a semisolid stool called feces.   
o Bacteria normally inhabit the Lg. I. and feed on what you couldn’t digest.  These bacteria 

produce Vit. K  and some B Vitamins which we absorb and use.  They also produce gasses 
as by-products.  Gasses released through the anus are known as Flatus (a.k.a. farts.)   
o H2S  (hydrogen sulfide) and CS2  (carbon disulfide) are why your farts are stinky    
o CH4  (methane) is why your farts are flammable  

 
Cecum (or caecum) (pronounced “see-cum”) 
o the “blind” pouch of the Lg. I. just inferior to the ileocecal sphincter. 
 
Appendix  
o the blind tube, about the size of your little pinkie, attached to the cecum.   
o It has no function other than to keep doctors and hospitals in business.  Each year in the 

U.S. 500,000 of these get infected and inflamed (appendicitis) and have to be removed 
surgically. 

 
Ascending colon  
o the portion of the Lg. I. that travels upward from the cecum up to where it turns to go 

transversely across the abdomen. 
Transverse colon – portion of Lg. I. from top of ascending colon to top of descending colon 
Descending colon – portion of Lg. I. from transverse colon down to sigmoid colon 

What artery supplies blood to the descending colon? ___________________ 
 
Sigmoid colon  
o the S-shaped portion of the Lg. I. from the descending colon to the rectum. 
 
Rectum 
o the last few inches of the G.I. tract.   
o It stores feces received from the colon  
o As the walls are stretched due to filling, signals are sent to the brain creating the urge to 

defecate (a.k.a. “to poop”) 
 
Anus  
o A combination of internal and external sphincters at the very end of the rectum  providing 

you mostly conscious control over the emptying of the rectum. 
 
Strange but true:  Everything in the lumen of the GI tract is actually outside your body.  Explain. 
 

**Confirm your accuracy of pages 3 & 4 with your instructor. 
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Project 2 - Organs / structures closely associated with the G.I. tract. 
Terms you need to know before you begin: 

HEPAT- means liver.    

CHOLE (pronounced “ko-lay”) - means bile.   

CYSTIC - means sac-like or bag-like.  

 

ID the following structures on the torso models: 
SALIVARY GLANDS - secrete SALIVA to moisten food for ease of swallowing.   

Also produce SALIVARY AMYLASE to begin digestion of complex carbohydrates such as STARCH. 

LIVER – multiple functions listed later 

GALL BLADDER - stores and concentrates bile that was produced by the liver.  When chyme rich in lipids 
arrives at the duodenum the hormone CHOLECYSTOKININ (CCK) is released from the Sm. I. 

1. CCK targets the gallbladder causing contraction of the smooth muscles in the wall thereby 
releasing concentrated bile to the duodenum to emulsify lipids for efficient digestion. 

2. CCK also triggers the release of pancreatic enzymes into the duodenum to promote digestion. 
 

PANCREAS – on our models it’s the pebbly textured structure on the medial border of the stomach. 

 Produces 2 distinct secretions and adds them to the chyme as it enters the duodenum. 

 One secretion is rich in DIGESTIVE ENZYMES for the breakdown of proteins, carbs, and lipids.  

 The other is rich in BICARBONATE IONS to raise the pH of chyme to approximately 6 or 7 so that:  
1. The pancreatic enzymes can work  
2. To prevent the strongly acidic chyme from irritating the duodenum and Sm. I.   Any ulcers 

present in the duodenum are also quite sensitive (painful) to the acidic chyme. 

 

MESENTERY – (best seen on our larger,  darker torsos) it’s visible as the sheet of tissue connected to the 
medial borders of the ascending and descending colons and the inferior border of the transverse 
colon.   

 are membranous sheets of connective tissue that anchor the intestines to the posterior 
abdominal wall and prevent them from becoming entangled.  Also supports the vessels and 
nerves that supply these organs. 
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Project 3 - Ducts associated with bile and pancreatic secretions. 
Use Fig. 23.27 below to help identify the following on one of the two new ductwork models. 

LIVER       

L & R HEPATIC DUCTS  

COMMON HEPATIC DUCT   

GALLBLADDER    

CYSTIC DUCT   

BILE DUCT (a.k.a. Common bile duct) 

PANCREAS    

PANCREATIC DUCT  

DUODENUM 

 

 

**Confirm your accuracy of pages 5 & 6 with your instructor. 
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Project 4 - Hormones associated with digestion - OYO 
**This may or may not be optional.  Ask your instructor.**   

Identify the source, target, and digestion related effect of the following: 

CCK (Cholecystokinin) – 

 

 

 

 

Leptin –  

 

 

 

 

 

Ghrelin –  

 

 

 

 

Gastrin –  

 

 

 

 

Secretin -   



 Revised 1/8/2019 8 

Project 5 – The Hepatic portal System  Fig 19.29 
Describe/Define and state the function(s) of the hepatic portal system.  
 
 
 
 
 
 
 
 
 
 
 
OYO - LIVER FUNCTIONS  

1. Production of BILE to:  (1) dilute & neutralize the acidic stomach acids in the Sm. I. 
       (2) Emulsify (break up) fats in the Sm. I. for digestion 

 
2. Storage of vitamins (A, D, E, K & B12) and the minerals (copper and iron) and 

glycogen.  The glycogen stored in the liver is the only glycogen that can be broken 
down and returned to the blood as glucose.  Glycogen stored in muscle cells can be 
broken down and used but only by those muscle cells. 

 
3. Controls (partially) the levels of triglycerides and lipoproteins (VLDL, LDL & HDL) 

circulating in the blood. 
 
4. Interconversion of nutrients.  (1) Excessed of some nutrients can be converted into 

other nutrients (which might be lacking) or (2) some nutrients are converted into 
forms that are most easily used by the body. 

 
5. Detoxification of metabolic wastes and harmful substances absorbed with food.  

These substances are altered into a less toxic form.  Once detoxified are then 
eliminated into bile or urine. 

 
6. Phagocytosis of RBCs, WBCs, bacteria, cellular debris, etc.  The phagocytic cells of 

the liver are called Kupffer cells. 
 
7. Synthesis of plasma proteins such as clotting factors, fibrinogen, prothrombin, and 

other plasma proteins that contribute to the osmotic pressure of the blood. 
 

Hepatitis (inflammation of the liver) can result from alcohol consumption or viral infections of 
groups A, B or C.  Damaged hepatocytes are capable of regenerating but the surrounding 
connective tissues grow even faster and may ultimately replace or crowd out functional 
hepatocytes with non-functional scar tissue (fibrosis). 
 
As a result, the liver becomes rigid and has impaired function = cirrhosis. 
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Project 6 - Blood Glucose 
 
With instruction and supervision from your instructor use a glucometer to measure your own blood 
glucose level. 
Post your # on the white board under the appropriate column. 
What are NORMAL (fasting) VALUES for glucose and what normally happens to blood glucose values 
following a meal? 
 
 
 
 
 
Why is adequate blood glucose important? 
 
 
 
 
 
 
Which organ relies almost exclusively on glucose and is therefore the most sensitive to low levels? 
 
 
 
 
Explain the homeostasis of blood glucose levels by pancreatic hormones. OYO 
 
 
 
 
 
 
Distinguish b/t HYPERGLYCEMIA and HYPOGLYCEMIA.  What are the criteria for each? 
 
 
 
 
 
 
 
 
 
After everyone has posted their glucose #s on the board examine the #s. 
 What is the unit of measure?  _____ 
Are there any that meet the criteria for hyper- or hypoglycemia?  Why or why not? 
 
 
 
Notes from your instructor on Diabetic Ketoacidosis (DKA) and Insulin Shock  


