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Respiratory System Lab

The goal of this lab is to examine the organization of the conducting and respiratory portions of the respiratory system.  Attention should be paid to the key structural features summarized in the Table at the end of the lab.  In your slides you should be able to find excellent examples of epithelial transitions along the tract.

Webslide 0307_T: Larynx, sagittal section, H&E

Go to the Duke Aperio website (aperio1.duhs.duke.edu) and click the link for the respiratory system lab to open this slide. Use the “Aperio WebScope” link for slide 0307. 
The larynx is a passageway for air between the oropharynx and trachea which also functions in the production of sound. It is lined by pseudostratified columnar epithelium (see left hand side of the slide), stratified squamous epithelium (covering the vocal cords near the middle of the slide), and stratified columnar epithelium between these epithelial types. Seromucous glands are present underneath the epithelium on both sides of the slide. Identify the vocal cord as a mucoal fold covered by stratified squamous epithelium and containing abundant skeletal muscle. Notice the cartilage framework. Do you see any bone?
Webslide 0007_T:
Esophagus & Trachea, mouse 1.5µm, AF-TB 


Examine this slide at low powers (0.16X to 5X) to acquire an overview of the trachea (bottom of slide) and its relationship to the esophagus (top of slide). This transverse section demonstrates the C-shaped cartilage ring of the trachea and smooth muscle along the posterior (open) portion of the cartilage.  Several nice examples of nerves are also present in the connective tissue surrounding the trachea.  Unfortunately, the tracheal epithelium is not well preserved and mucosal cellular detail is better studied on the next Webslides 8 and 200. 

Webslide 0008_T:
Trachea, monkey 1.5µm, AF-TB 


In this longitudinal section the lumen of the trachea is at the bottom of the slide.  Observe the layering of the trachea, identifying mucosa, underlying connective tissue, cartilage, and adventitia.  Note that the pseudostratified columnar surface epithelium contains ciliated, goblet, and basal cells.  The basal lamina is unusually thick in the trachea, and appears here as a faintly stained layer of uniform thickness (about 4 m) directly under the epithelium.  In the connective tissue are simple cuboidal or columnar glands that produce both serous and mucous secretions that coat the mucosal surface.  How do these secretions get to the lumen of the trachea and what is their function?  Capillaries are also numerous below the epithelium. 


(As a review exercise, try to identify the structure whose large lumen is located at the top of this slide.)

Webslide 0200_T: Trachea – Esophagus


Use this well-preserved specimen to examine the key structural features of the trachea, including layering in the wall, epithelial types, organization of cartilage, and presence of glands. This slide shows excellent examples of the ciliated pseudostratified columnar surface epithelium, sero-mucous glands in the connective tissue, as well as many instances of plasma cells and mast cells in the lamina propria.

Webslide 0027_T:
Lung, monkey, formaldehyde, 6 µm, H & E 


This section contains examples of the distal branches of the bronchial tree.  Scan the slide to find bronchi and bronchioles, using the Table at the end of this lab to remind you of the key structural differences.  Find regions where you can trace the tract from terminal bronchioles to alveoli.  Note that as the bronchioles decrease in diameter the epithelium becomes shorter and the smooth muscle layer thins.  Also observe respiratory bronchioles indented with alveoli.  Simple squamous alveolar ducts communicate with alveolar sacs and blind-ended alveoli.  Some alveoli contain alveolar macrophages, large rounded cells that appear to be suspended in the air space.  Do not spend time examining this slide for alveolar Type I and II cells, as they are much better preserved on the next slide (Webslide 0028). 

Webslide 0028_T:
Lung, monkey, 2 µm, T.B. 


First, survey this important slide at low power to identify bronchi, bronchioles, and alveolar regions for study at high power.  Then, utilizing the 10X and 40X objective settings, carefully study the mucosal and submucosal anatomy of a bronchus. The submucosa shows smooth muscle and seromucous glands adjacent to irregular cartilaginous plates.  Next, identify a bronchiole and note: (1) simple columnar ciliated epithelium--cells shorter than in the bronchi and trachea, (2) domed secretory, non-ciliated Clara cells, (3) smooth muscle in the submucosa, and (4) absence of seromucous glands and cartilage. See if you can identify respiratory bronchioles and alveolar ducts, noting the progression from a low simple columnar ciliated epithelium to a simple squamous epithelium. 


Use 10X and 40X to study a respiratory portion of the lung with reasonably uniform distension of alveoli.  Measure the sizes of some of the polygonal-shaped alveoli.  At 40X you should be able to identify two types of cells lining the alveolar air spaces, Type I and Type II epithelial cells.  Type I cells are squamous with flattened nuclei and markedly attenuated cytoplasms.  Type II cells (great alveolar cells) are more rounded, project into the alveolar lumens, and contain vacuolated cytoplasms. These vacuoles represent remnants of the multilamellar bodies associated with surfactant biosynthesis and storage.  The alveoli contain several other cell types.  Endothelial cells, simple squamous epithelial cells with dense flattened nuclei, line the extensive capillary network throughout the alveolar septa.  How can you distinguish endothelial cells from Type I cells?  Interstitial cells resembling fibroblasts are occasionally seen in the alveolar septa, but are more commonly located at junctions of alveoli.  Occasional mast cells containing dense pink granules are also visible.  (Due to the perfusion fixation method employed here, few alveolar macrophages are present, and are best observed in Webslide 0027.)  
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