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GI TRACT

Lab 1, Esophagus and Stomach

Lab 2, Small and Large Intestine

The basic goal of these two labs is to learn the microscopic anatomy of the alimentary tract.  The labs involve examining a number of slides from different regions of the tract, so there is a lot of information to assimilate. 

Here are a few tips that should be helpful in processing this potentially confusing material.

1.  
First, always scan each section at low power.  Look for obvious junctions, for example between the esophagus and stomach. 

2. Next, identify the four layers characteristic of the G.I. tract: mucosa, submucosa, muscularis externa, adventitia/serosa.   If these 4 layers are present you must be viewing part of the alimentary tube.

3. Once you have identified the 4 layers of the G.I. tract, look for the key structural features of the specific region of the tract.  For example, stratified squamous epithelium lines the esophagus and anal canal, whereas simple columnar epithelium lines the stomach, small intestine, and large intestine.  However, these GI organs with simple columnar epithelium can be distinguished by several criteria, most importantly by differences in mucosal folding.  There are pits leading into coiled glands in the stomach, villi and straight glands (crypts) in the small intestine, and straight glands (crypts) in the large intestine.   Thus villi are unique to the small intestine.

4. Cross-sectioned villi and glands will both appear as circular structures.  However, in villi the surface epithelium will be seen enclosing cellular connective tissue (lamina propria), whereas in glands the epithelium will ring open spaces--the lumens of the glands.

5. Use the Review Exercises at the end of the lab to remind you of the key features of each region. As a study aid, relate structure with function.  For example, absorptive cells with microvillus brush borders are found in the small and large intestine where most absorption takes place.

6.  
Use the orientation of the muscle layers of the muscularis externa to determine the plane of section for each slide. A cross-section of the tube will show longitudinally-sectioned muscle in the inner layer and cross-sectioned muscle fibers in the outer layer, whereas these relationships are reversed in a longitudinal section.  (An oblique section of the tube cuts both muscle layers obliquely) 

7.
Our textbook, lecture Powerpoints, and lecture notes should be helpful during slide examinations


Webslide 0078_J:  Esophagus, human, 19 yr. old male, Masson 


This slide shows all of the major components of the generalized alimentary tube wall.  Can you find mucous glands in the submucosa?  Use the orientations of the two muscle layers in the muscularis externa to determine the plane of section.  Based on the type(s) of muscle present in the muscularis externa, was this section taken from the upper, middle, or lower region of the esophagus? 


Webslide 0078A_J: Esophagus, human, 26 yr. old female, H & E


Identify the four layers characteristic of the GI tract. What sort of muscle do you find in the muscularis externa?  From what portion of the esophagus is this section taken? Do you understand the plane of section?


Webslide 0200_J:
Trachea, esophagus
Use low power to review the 4 layers of the GI tract. Also examine the muscularis externa, which in this case is mostly skeletal muscle, indicating that the section is from the top of the esophagus.


Webslide 0054_J: Gastro-Esophageal junction, human, Mallory-azan 

Scan the slide at 0.63X and note the change from esophagus (right-hand side of slide) to cardiac stomach (left hand side).   Examine the esophagus at higher powers and determine the type of muscle present in the muscularis externa.  At the junction observe the abrupt change in epithelium from stratified squamous to simple columnar.  

In the cardiac stomach region, note the following: 

1.
Relatively short gastric pits leading into cardiac glands.  

2.
Disorderly arrangement of the glands, cut transversely and obliquely.  What does this indicate?

3.
As is characteristic of the cardiac stomach, all surface and glandular epithelial cells secrete mucus.  What is the shape of these cells?

Webslide 0079_J: Stomach, Fundus, human, PAS & Hematoxylin 

1.
After identifying the 4 layers of the GI tract, focus on the gastric pits extending down to tubular gastric glands.  PAS avidly stains carbohydrates, including those of mucous glycoproteins.  This explains the intense dark staining of the apical regions of the mucous surface and neck cells.


2.
Also apparent are the pale, round parietal cells in the middle of the gland and the granular chief cells near the base of each gland.  Remember that parietal and chief cells are found in the fundus and corpus of the stomach, but not in the cardiac stomach (previous Webslide 0054).

3. Where is the lamina propria? 

Webslide 0036_J: Stomach, fundus or corpus, monkey, glutaraldehyde fixed by perfusion, 1.5 mm, GMA, AF-TB 

This is an important slide, allowing a detailed examination of the different cells of the mucosa.  Find the four layers of the GI tract, especially noting the mesothelium of the serosa on the outside of the stomach.   Based on the orientation of the muscularis externa this is a longitudinal section.  Find the muscularis mucosae and observe the folding of the mucosa into rugae. How does the shape and disposition of the lamina propria in the stomach differ from what you observed in the esophagus?  What cell types do you observe here?

Now concentrate on the cells and folding of the mucosal epithelium: 

1.
Surface epithelium:  The surface of the stomach is lined by simple columnar cells that secrete mucus.  Unlike the goblet cells found in the trachea and intestines, these stomach cells appear rectangular in longitudinal section, with the top third of the cell filled with mucous secretion droplets

2.
Pits:  The wide-bore, funnel shaped pits are also lined by mucus-secreting cells which become shorter as one progresses deeper into the pit.  

3.
Gastric glands: Each pit leads to several branches of the gastric glands.  Because the tubes are so tortuous, it is difficult to find a good longitudinal section of a gland for any length, but short segments are numerous.  The lumens of these gastric glands are quite small in diameter compared to the pits.  Cell types present in the glandular epithelium include: 

a.
Mucous neck cells:  Pyramid-shaped cells with narrow bases containing nuclei and wider apices containing mucus droplets

b.
Parietal (oxyntic) cells:  Round, pale staining cells with round, centrally located nuclei. 

c. Chief cells:  Located at the base of the glands near the submucosa, the zymogen-secreting chief cells contain pale basophilic apical secretion granules.  Parietal and chief cells are characteristic of the fundus and corpus of the stomach.  

d.
Undifferentiated cells:  Since the epithelium of the stomach is renewed every several days, you might observe undifferentiated cells near the base of the gland that will eventually differentiate into one of the other cell types.

e.
Endocrine cells:  These cells, squeezed between the parietal and chief cells and the basal lamina, are pale with round nuclei and masses of small acidophilic granules located near the base of the cell.  (Why are the granules located in this position?) Endocrine cells are rather infrequent and you may not find any: don't spend a lot of time looking for them.  

Webslide 0080_J: Stomach, pylorus, human, Mallory-Azan 
After defining the four layers and deciding what the plane of section is, note the following: 

1.
Mucosa with mucous-secreting surface cells. Where pits are cut tangentially, note the close packing of these cells (cross-sectioned).  Gastric pits are nearly equal in length to glands.  Cells of neck and base of glands are similar to surface cells.  Some of the slides may contain a few chief cells and/or parietal cells, perhaps indicating that the section comes from the region of the corpus-pylorus transition.

2.
Scanty lamina propria.  The section contains a couple of mucosal lymph nodules.  Often, you can discern lymphocytes between the cells of the epithelium, especially in the pits.

3.
Muscularis mucosae and a very robust muscularis externa.

4.
Nerve plexuses (autonomic) in the submucosa (Meissner’s) and between the layers of the muscularis externa (Auerbach’s).

Webslide 0081_J: Pylorus and Duodenum, Monkey, H & E 


Decide which portion is stomach and which is intestine (the left hand side of this section is different from the right hand side).  The junction between the two is out of the plane of section. 


In the pyloricstomach:


1.  
Review the general features of the stomach.


2   
Note the specific features of the pylorus seen in the previous slide (Webslide 0080).  

In the duodenum note the following:

1.
Plate-like villi.
2.
Submucosal mucus glands (Brunner’s glands) mostly cut transversely and obliquely, indicating their tortuous nature.

3.
Tenuous bands of muscularis mucosae interrupted by frequent ducts from the submucosal glands to the crypts below the villi.

4.
Two layers of muscularis externa.  Is this a cross or longitudinal section?

5.
Occasional lymph nodules.

6.
Nerve plexuses may be present

Webslide 0010_J: Duodenum, loris, AF-TB-Silver reticulum stain

Slide 10 has been stained with silver to show basal laminae, resulting in clear outlines of the various layers. Note the basal laminae underneath the surface epithelium, submucosal glands, the endothelium of capillaries, smooth muscle cells, and cells of the myenteric plexus.  However, with this stain the cytoplasms and nuclei of the cells are quite pale.  To get a complete picture of the organization of the duodenum, combine in your mind the images of cell structure from the last slide (Webslide 0081) with the images here of the underlying basal laminae.

1.
Villi:  In longitudinal sections of villi, note connective tissue of the lamina propria, blood vessels, lymphatics (lacteals), and smooth muscle extending from muscularis mucosae.  (What is the difference between basal lamina and lamina propria?)

2.
Intestinal glands (crypts):  Find one cut longitudinally for a short distance to observe goblet and absorptive cells.

3. Submucosal (Brunner’s) glands: Composed entirely of mucus secreting cells with silver-stained mucus droplets.  It may be possible to find penetration of a duct from these glands through the muscularis into the base of a crypt.


In the small intestine villi and intestinal crypts in the mucosa are common to all regions, whereas submucosal glands are found only in the duodenum. 

Webslide 0053_J: Jejunum, human, Mallory-Azan 

1.
Prominent deep folds (plicae) that are maximum in this part of the intestine. These prominent folds are less distensible than the rugae of the stomach.

2.
Compressed villi with clubbed ends (unlike the short leaf-like plates of the duodenum).

3.
Simple tall columnar surface epithelium, containing absorptive enterocytes  (with brush borders) interspersed with goblet cells.

4.
Straight glands (crypts of Lieberkuhn) extend to the muscularis mucosae.  Note Paneth cells with red-secretion granules near the bottom of the crypts.

5.
Thin muscularis mucosae.

6.
Fatty connective tissue of the submucosa.

7.
Myenteric (Auerbach’s) plexus and submucosal (Meissner’s) plexus; the latter may be hard to find.

Webslide 0060A_J: Ileum, human, H & E 
Examine this slide briefly, comparing it with Webslide 0053 (above). Note three characteristics which distinguish it from the jejunum:

1.
The plicae are short.

2.
The villi are usually unbranched, shorter and fatter.

3.
Most importantly, closely packed lymph nodules are present at the border between the submucosa and the lamina propria.

Webslide 0032_J: Ileum, monkey, H&E 

Webslide 0032 was taken from a portion of the ileum in which the lymphoid tissue is organized into closely packed lymphocytes along the boundary of the lamina propria and submucosa.  Distinct nodules are rare in this slide.  
Note the lacteals in the lamina propria of many villi. These blind-ended lymphatic vessels empty into a lymphatic network in the submucosa. The lymphatic vessels can be distinguished from veins in the submucosa by their lighter-staining lymph and the absence of red blood cells.
Find a crypt cut in longitudinal section and observe the presence of the various cell types you saw in the duodenum and jejunum.   Of particular interest in this slide is the intact serosa continuous with the mesentery.   Note the simple squamous epithelium, connective tissue, and vasculature of this supporting layer.

Webslide 0096_J: Duodenum, jejunum, ileum. Human. H & E 

Although the villi are not well preserved here, this slide can be used to review quickly the differences among the segments of the small intestine.   Which section is duodenum, jejunum, and ileum?   Why? Pay particular attention to the M cells in the ileum.
Webslide 0303_J:  Colon, Rat, H & E

After finding the 4 layers of the tract, carefully examine the folding of the mucosal epithelium into straight, uniform diameter tubular glands.  Notice the appearance of these “test-tube” shaped glands in both cross and longitudinal section, and appreciate how this folding can be distinguished from the pits and coiled glands of the stomach and villi of the small intestine (previous slides).  Simple columnar epithelium with goblet and absorptive cells lines the glands of the colon and rectum.  The brush borders of the absorptive cell are much easier to see in Webslide 0093 below.

Webslide 0082A_J: Colon, human, 19 year old male, H & E 

Identify the 4 layers of the tract and notice the folding of the pale-staining mucosa.  Of particular interest in this section is the muscularis externa, where the outermost longitudinal layer is divided into three prominent bands, the taeniae coli (observed by scanning the outer regions of the tube at 0.63X – 1.25X).

Webslide 0093_J: Rectum and Anal junction, mammal, H & E 

This longitudinal section includes the recto-anal junction, with the rectum on the right hand side of the slide.  First examine the rectum, noting the four layers, the mucosal folding, and the characteristic goblet and absorptive cells in the surface epithelium. A thin brush border characterizes the absorptive cells.  Find the junction and note how the muscularis mucosae decreases in thickness near the junction.   Is the stratified squamous epithelium of the anal canal keratinized distally or proximally?  Note the striated muscle bundles below the muscularis externa.  What is their function?  Find the circumanal  (apocrine sweat) glands and other epidermal structures nearby.
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