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Digestive Organs

26Laboratory Exercise 

Purpose of the Exercise

To review the structure and function of the digestive organs 
and to examine the tissues of these organs.

Materials Needed

Human torso model
Head model, sagittal section
Skull with teeth
Teeth, sectioned
Tooth model, sectioned
Paper cup
Compound light microscope
Prepared microscope slides of the following:

Sublingual gland (salivary gland)
Esophagus
Stomach (fundus)
Pancreas (exocrine portion)
Small intestine (jejunum)
Large intestine

Pre-Lab

Carefully read the introductory material and examine 
the entire lab. Be familiar with the basic structures 
and functions of the digestive organs from lecture or 
the textbook. Answer the pre-lab questions.

Pre-Lab Questions: Select the correct answer for 
each of the following questions:

 1. Which of the following digestive organs possesses 
villi?
 a. esophagus b. stomach
 c. small intestine d. large intestine

 2. Which is a major function of the oral cavity?
 a. absorb water
 b. mechanical digestion
 c. secrete hydrochloric acid
 d. emulsify fat

 3. Bile is produced in the
 a. small intestine. b. pancreas.
 c. gallbladder. d. liver.

 4. The _____________ is the exposed part of a 
tooth.
 a. crown b. neck
 c. root d. periodontal ligament

 5. The ____________ sphincter is the muscular 
valve at the exit of the stomach.
 a. lower esophageal b. pyloric
 c. hepatopancreatic d. ileocecal

 6. The stomach can stretch enough to hold the 
contents of a large meal because it has
 a. the pyloric antrum. b. a fundus region.
 c. gastric folds. d. a greater curvature.

 7. The __________ lobe is the largest lobe of the 
liver.
 a. left b. quadrate
 c. caudate d. right

 8. The appendix, cecum, and ascending colon are on 
the left side of the body.
True _____ False _____

 9. The anal sphincter muscles include an external 
voluntary sphincter and an internal involuntary 
sphincter.
True _____ False _____

Learning Outcomes

After completing this exercise, you should be able to

1  Sketch and label the structures of tissue sections of 
digestive organs.

2  Locate the major organs and structural features of the 
digestive system.

3  Match digestive organs with their descriptions.
4  Describe the functions of these organs.
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The digestive system includes the organs associ-
ated with the alimentary canal and several accessory struc-
tures. The alimentary canal, a muscular tube, passes through 
the body from the opening of the mouth to the anus. It includes 
the mouth, pharynx, esophagus, stomach, small intestine, and 
large intestine. The canal is adapted to move substances 
throughout its length. It is specialized in various regions to 
store, digest, and absorb food materials and to eliminate the 
residues. The accessory organs, which include the salivary 
glands, liver, gallbladder, and pancreas, secrete products into 
the alimentary canal that aid digestive functions.

The oral cavity is a primary area for mechanical diges-
tion where we masticate the food using the teeth and jaw 
muscles. Three pairs of salivary glands secrete mucus and 
salivary amylase into the oral cavity, where chemical diges-
tion begins. The pharynx and esophagus secrete mucus and 
serve as passageways for the food and liquids to reach the 
stomach. The contents are forced along by peristaltic waves. 

Within the stomach, swallowed contents mix with gas-
tric juice, which contains hydrochloric acid and the enzyme 
pepsin. The hydrochloric acid creates a pH near 2, serving 
to destroy most ingested bacteria, and it activates pepsin to 
begin the chemical digestion of proteins. The gastric folds 
(rugae) allow the stomach to hold large quantities of food. 
Only minimal absorption occurs in the stomach. The par-
tially digested contents, called chyme, enter the small intes-
tine periodically through the muscular pyloric sphincter.

Within the small intestine, chyme is mixed with bile 
and pancreatic juice. Bile is produced in the liver and then 
stored in the gallbladder. Bile will emulsify the fat. Pancre-
atic juice contains bicarbonate ions necessary to neutralize 
acidic chyme, and multiple enzymes for the chemical diges-
tion of carbohydrates, fats, and proteins. The small intestine 

is nearly 6 meters (21 feet) long and possesses villi that 
increase its surface area, so chemical digestion is completed 
and most nutrient absorption occurs before the contents 
reach the large intestine.

Contents not absorbed enter the large intestine through 
the ileocecal valve. Within the large intestine, mucus is 
secreted and water and electrolytes are absorbed. Bacteria 
that inhabit the large intestine can break down some remain-
ing residues, producing some vitamins that are absorbed. 
Feces composed of water, undigested substances, mucus, 
and bacteria are formed and stored until elimination.

Procedure A—Oral Cavity 

and Salivary Glands

 1. Study figure 26.1 and the list of structures and descrip-
tions. Examine the head model (sagittal section) and a 
skull. Locate the following structures:

oral cavity (mouth)—location of mechanical 
digestion, some chemical digestion

vestibule—narrow space between teeth and lips and 
cheeks

tongue—muscular organ for food manipulation

• lingual frenulum (frenulum of tongue)—
membranous fold connecting tongue and floor 
of oral cavity

• papillae—contain taste buds

palate—roof of oral cavity

• hard palate—formed by portions of maxillary 
and palatine bones

• soft palate—muscular arch without bone

• uvula—cone-shaped projection

FIGURE 26.1  The features of the oral cavity.
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palatine tonsils—lymphatic tissues on lateral walls 
of pharynx

gingivae (gums)—soft tissue that surrounds neck of 
tooth and alveolar processes

teeth
• incisors

• canines (cuspids)

• premolars (bicuspids)

• molars
 2. Study figure 26.2 and the list of structures and descrip-

tions. Examine a sectioned tooth and a tooth model. 
Locate the following features:

crown—tooth portion projection beyond gingivae

• enamel—hardest substance of body on surface 
of crown

• dentin—living connective tissue forming most 
of tooth

neck—junction between crown and root

root—deep portion of tooth beneath surface

• pulp cavity—central portion of tooth

• cementum (cement)—thin surface area of 
bonelike material 

• root canal—contains blood vessels and nerves
 3. Study figures 26.1 and 26.3. Observe the head of the 

human torso model and locate the following:

parotid salivary glands—largest glands anterior to 
ear

• parotid duct (Stensen’s duct)

submandibular salivary glands—along mandible

• submandibular duct (Wharton’s duct)

sublingual salivary glands—smallest glands 
inferior to tongue

• sublingual ducts (10–12 ducts)
 4. Examine a microscopic section of a sublingual gland 

using low- and high-power magnification. Note the 
mucous cells that produce mucus and serous cells that 
produce enzymes. Serous cells sometimes form caps 

FIGURE 26.2 Longitudinal section of a molar.

FIGURE 26.3 The features associated with the salivary glands.
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(demilunes) around mucous cells. Also note any larger 
secretory duct surrounded by cuboidal epithelial cells 
(fig. 26.4).

 5. Prepare a labeled sketch of a representative section of a 
salivary gland in Part A of Laboratory Assessment 26.

Procedure B—Pharynx 

and Esophagus

 1. Examine figure 26.14 on page 246.
 2. Observe the human torso model and locate the follow-

ing features:

pharynx—connects nasal and oral cavities with 
larynx

• nasopharynx—superior to soft palate; without 
digestive functions

• oropharynx—posterior to oral cavity

• laryngopharynx—extends from inferior 
oropharynx to esophagus

epiglottis—deflects food and fluids into esophagus 
when swallowing

esophagus—straight collapsible tube from pharynx 
to stomach

lower esophageal sphincter (cardiac sphincter; 
gastroesophageal sphincter)—thickened 
smooth muscle at junction with stomach

 3. Have your partner take a swallow from a cup of water. 
Carefully watch the movements in the anterior region of 
the neck. What steps in the swallowing process did you 
observe? 

 

 

 

 
 4. Examine a microscopic section of esophagus wall using 

low-power magnification (fig. 26.5). The inner lining is 
composed of stratified squamous epithelium, and there 
are layers of muscle tissue in the wall. Peristaltic waves 

occur from contractions of the muscular layer that move 
contents through the alimentary canal. Locate some 
mucous glands in the submucosa. They appear as clus-
ters of lightly stained cells.

 5. Prepare a labeled sketch of the esophagus wall in Part A 
of the laboratory assessment.

Procedure C—Stomach

 1. Study figure 26.6 and the list of structures and descrip-
tions. Observe the human torso model and locate the 
following features of the stomach:

gastric folds (rugae)—allow stomach to expand to 
hold food and liquid contents

cardia (cardiac region)—region near lower 
esophageal sphincter

fundus of stomach (fundic region)—dome-shaped 
region superior to opening from esophagus

body of stomach (body region)—large main region

pyloric part (pyloric region)—region near passage 
into small intestine

• pyloric antrum—funnel-like portion

• pyloric canal—narrow region

• pylorus—terminal passage into duodenum

pyloric sphincter—thick, smooth muscle valve for 
chyme passage into duodenum

lesser curvature—on superior surface

greater curvature—on lateral and inferior surface
 2. Examine a microscopic section of stomach wall using 

low-power magnification. Note how the inner lining of 
simple columnar epithelium dips inward to form gastric 
pits. The gastric glands are tubular structures that open 
into the gastric pits. Near the deep ends of these glands, 
you should be able to locate some intensely stained 

FIGURE 26.5 Micrograph of a cross section of the 
esophagus (10×).

FIGURE 26.4 Micrograph of the sublingual salivary 
gland (300×).
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FIGURE 26.6 The major features of the stomach and associated structures (frontal section of internal structures).

(bluish) chief cells and some lightly stained (pink-
ish) parietal cells (fig. 26.7). The parietal cells secrete 
hydrochloric acid; the chief cells produce pepsinogen, 
the inactive form of pepsin.

 3. Prepare a labeled sketch of a representative section of 
the stomach wall in Part A of the laboratory assessment.

Procedure D—Pancreas and Liver

 1. Study figure 26.8 and the list of structures and descrip-
tions. Observe the human torso model and locate the 
following structures:

pancreas—a retroperitoneal organ; secretes an 
alkaline mixture of digestive enzymes and 
bicarbonate ions

• tail of pancreas

• head of pancreas

• pancreatic duct

• accessory pancreatic duct
liver—has four lobes; produces bile

• right lobe—largest lobe

• left lobe—smaller than right lobe

• quadrate lobe—minor lobe near gallbladder

• caudate lobe—minor lobe near vena cava
gallbladder—stores bile
hepatic ducts—bile ducts in liver
common hepatic duct—bile duct from liver to 

cystic duct

FIGURE 26.7 Micrograph of the mucosa of the 
stomach wall (60×).
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cystic duct—attached to gallbladder
bile duct—duct from cystic duct to duodenum
hepatopancreatic sphincter (sphincter of 

Oddi)—regulates passage of bile and 
pancreatic juice

 2. Examine the pancreas slide using low-power magnifi-
cation. Observe the exocrine (acinar) cells that secrete 
pancreatic juice.

 3. Prepare a labeled sketch of a representative section of 
the pancreas in Part A of the laboratory assessment.

Procedure E—Small and Large 

Intestines

 1. Study figures 26.9, 26.10, and 26.11 and the list of 
structures and descriptions. Observe the human torso 
model and locate each of the following features:

small intestine—tube with small diameter and 
many loops and coils where chemical digestion 
and absorption of nutrients occur

• duodenum—first 25 cm (10 inches); shortest 
portion; located retroperitoneal

• jejunum—next nearly 2.5 m (8 feet)

• ileum—last 3.5 m (12 feet); joins with large 
intestine

mesentery—fold of peritoneal membrane that 
suspends and supports abdominal viscera

ileocecal valve (sphincter)—regulates contents 
entering large intestine

large intestine—tube with large diameter nearly 
1.5 m (5 feet) long

• large intestinal wall—has 3 unique features

• teniae coli—3 longitudinal bands of 
smooth muscle

• haustra—pouches created by muscle tone 
of teniae coli

• epiploic appendages—fatty pouches on 
outer surfaces

• cecum—blind pouch inferior to ileocecal valve

• appendix (vermiform appendix)—2–7 cm 
wormlike blind pouch attached to cecum

• ascending colon—course on right side from 
cecum to transverse colon

• right colic (hepatic) flexure—right-angle turn 

• transverse colon—course from ascending to 
descending colon

FIGURE 26.8 The features associated with the liver and pancreas.
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FIGURE 26.9 The features of the small intestine and associated structures (anterior view). (Note: The small intestine 
is pulled aside to expose the ileocecal junction.) 

FIGURE 26.10 The features of the large intestine (anterior view).

• left colic (splenic) flexure—right-angle turn

• descending colon—course from transverse to 
sigmoid colon

• sigmoid colon—S-shaped course to rectum

• rectum—course anterior to sacrum; retains 
feces until defecation

• anal canal—last few centimeters of large 
intestine

anal sphincter muscles—encircle anus

• external anal sphincter—the voluntary 
sphincter of skeletal muscle

• internal anal sphincter—the involuntary 
sphincter of smooth muscle

anus—external opening
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FIGURE 26.11 Normal appendix.

 2. Using low-power magnification, examine a microscopic 
section of small intestine wall. Identify the mucosa, sub-
mucosa, muscular layer, and serosa. Note the villi that 
extend into the lumen of the tube. Study a single villus 
using high-power magnification. Note the core of con-
nective tissue and the covering of simple columnar epi-
thelium that contains some lightly stained goblet cells 
(fig. 26.12). The villi greatly increase the surface area 
for absorption of digestive products.

 3. Prepare a labeled sketch of the wall of the small intes-
tine in Part A of the laboratory assessment.

 4. Examine a microscopic section of large intestine wall. 
Note the lack of villi. Also note the tubular mucous 
glands that open on the surface of the inner lining and 
the numerous lightly stained goblet cells. Locate the 
four layers of the wall (fig. 26.13). The mucus functions 
as a lubrication and holds the particles of fecal matter 
together.

 5. Prepare a labeled sketch of the wall of the large intestine 
in Part A of the laboratory assessment.

 6. Complete Parts B, C, and D of the laboratory assessment.

Critical Thinking Activity

How is the structure of the small intestine better adapted for absorption than that of the large intestine?

 ________________________________________________________________________________________________

 ________________________________________________________________________________________________

H i h
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FIGURE 26.12  Micrograph of the small intestine wall (40×).

FIGURE 26.13  Micrograph of the large intestine wall (64×).
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FIGURE 26.14 The features of the upper respiratory system (sagittal section).
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Digestive Organs

Part A Assessments

In the space that follows, sketch a representative area of the organ indicated. Label any of the structures observed and indicate 
the magnification used for each sketch. 1

Salivary gland (______×) Esophagus (______×)

Stomach wall (______×) Pancreas (______×)

Small intestine wall (______×) Large intestine wall (______×)

Laboratory Assessment

26

(sketches)
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Part B Assessments

Identify the numbered features in figures 26.15, 26.16, 26.17, and 26.18.

FIGURE 26.15 Label the features of the stomach and nearby regions in this frontal section of a cadaver (anterior 
view). 2  

FIGURE 26.16 Label the features associated with the liver and pancreas. 2  
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FIGURE 26.17 Label the digestive structures of this abdominopelvic cavity of a cadaver (anterior view). 2  

FIGURE 26.18 Label the features of the large intestine. 2  
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Part C Assessments

Match the terms in column A with the descriptions in column B. Place the letter of your choice in the space provided. 3

 Column A Column B
 a. Cardia

 b. Crown

 c. Cystic duct

 d. Gastric folds

 e. Ileum

 f. Major duodenal papilla

 g. Mucosa

 h. Muscular layer

 i. Parietal cells

 j. Root canal

 k. Sublingual gland

 l. Vestibule

______ 1. Smallest of major salivary glands

______ 2. Secrete hydrochloric acid into stomach

______ 3. Last section of small intestine

______ 4. Region of stomach near lower esophageal sphincter

______ 5. Contains blood vessels and nerves in a tooth

______ 6. Responsible for peristaltic waves

______ 7. Allow stomach to expand

______ 8. Space between teeth, cheeks, and lips

______ 9. Attached to gallbladder

______ 10. Portion of tooth projecting beyond gingivae

______ 11. Layer nearest lumen of alimentary canal

______ 12. Common opening region for bile and pancreatic secretions

Part D  Assessments

Complete the following:

 1. Summarize the functions of the oral cavity. 4  ___________________________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

 2. Summarize the functions of the esophagus. 4  ___________________________________________________________

   ________________________________________________________________________________________________

 3. Name the valve that prevents regurgitation of food from the duodenum back into the stomach. 2   __________________

 4. Summarize the functions of the stomach. 4   ____________________________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

 5. Name the valve that controls the movement of material between the small and large intestines. 2   _________________

 6. Summarize the functions of the small intestine. 4   _______________________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

 7. Summarize the functions of the large intestine. 4   _______________________________________________________

   ________________________________________________________________________________________________

   ________________________________________________________________________________________________

k
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The oral cavity is the primary area for mechanical digestion. 

Salivary glands secrete mucus and salivary amylase. Salivary amylase starts the chemical digestion

on carbohydrates.

The esophagus secretes mucus and serves as the 

passageway for food and liquids to reach the stomach.

The stomach receives food from the esophagus, mixes it with

gastric juice, initiates the chemical digestion of protein, does limited absorption, and moves chyme into

the small intestine.

pyloric sphincter

ileocecal valve

The small intestine receives secretions from the pancreas

and liver, completes the digestion of nutrients, absorbs the products of digestion, and transports the 

residues to the large intestine.

The large intestine absorbs water and electrolytes, and 

forms and stores feces.


