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RESPIRATORY ANATOMY
Section I - Overview of Respiratory Anatomy
I.

Basic Principles
A. Anatomy

3. Respiratory tree
a) Gross anatomy and histology (see
Figures 3.1 and 3.2)
4. Conducting zone
a) The mucociliary escalator is comprised
of the pseudostratified ciliated
columnar epithelium and mucus from
the goblet cells, and is important in
clearing debris.
b) Goblet cells

1. Lobe locations
a) Right lung (three lobes)
b) Left lung (two lobes)
2. Diaphragm
a) Innervated by the phrenic nerve

Figure 3.2.1 - Anatomy of the respiratory tree

(1) Located in the trachea, bronchi, and
bronchioles
(2) Produce mucus
c) Club cells
5. Respiratory zone
a) Type I pneumocytes

Figure 3.2.2 - Histology of the respiratory tree
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b) Type II pneumocytes
(1) Produce surfactant which
contains the lipid called
dipalmitoylphosphatidylcholine
(DPPC)
(2) Proliferate when the lungs are
damaged
c) Alveolar macrophages

REVIEW QUESTIONS

?

1. What nerve innervates the diaphragm?
•

The phrenic nerve (C3-C5)

2. An x-ray reveals an elevation of the left
hemidiaphragm. Is the left or right phrenic
nerve damaged?
•
•

The phrenic nerve is responsible for allowing the diaphragm to contract downwards
Elevation of the left hemidiaphragm can
indicate damage to the L phrenic nerve

3. Why are patients who take TNF-alpha inhibitors
at an increased risk of mycobacterium
tuberculosis?
•
•

TNF-alpha is released from macrophages
and assists in granuloma formation.
TNF-alpha inhibitors → breakdown of
granuloma → ↑ risk of TB

4. What genetic disorder results in destruction of
the alveolar walls?
•

Alpha-1 antitrypsin deficiency → ↑ elastase
activity → emphysema
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REVIEW QUESTIONS
5. What histological changes would occur in
the conducting zone as a result of chronic
bronchitis?
•
•
•

Chronic bronchitis → chronic irritation →
metaplasia
Pseudostratified ciliated columnar epithelium → stratified squamous epithelium
Goblet cells → hypertrophy → ↑ mucus

8. What substances increase/decrease the
synthesis of surfactant?
•
•

Steroids ↑ surfactant
Insulin ↓ surfactant

9. How would maternal diabetes would impact the
development of the infant’s lungs?
•
•
6. What disease is a result of a defective dynein
arm?
•

Kartagener syndrome

10. What cells would be involved in attempting to
remove asbestos bodies?
•
•
•

7. How can the lecithin to sphingomyelin ratio be
used to determine the maturity of fetal lungs?
•
•
•
•

Lecithin and sphingomyelin are components
of surfactant (necessary for optimal lung
function)
Lecithin steadily rises throughout pregnancy
while sphingomyelin stays relatively constant → ↑ L:S ratio
L:S > 2 → mature lungs
L:S < 1.5 → immature lungs

Insulin decreases surfactant production.
Maternal diabetes → maternal and fetal hyperglycemia → ↑ fetal insulin production →
↓ fetal surfactant → ↓ lung development

Particles larger than 2 micrometers are removed by the mucociliary escalator
Particles smaller than 2 micrometers are
removed by alveolar macrophages
Asbestos bodies are small → removed by
alveolar macrophages

