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Introduction to the Respiratory System

ÅThe Respiratory System 

ïCells produce energy:

ÅFor maintenance, growth, defense, and division

ÅThrough mechanisms that use oxygen and 

produce carbon dioxide
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Introduction to the Respiratory System

ÅOxygen 

ïIs obtained from the air by diffusion across 

delicate exchange surfaces of the lungs

ïIs carried to cells by the cardiovascular 

system, which also returns carbon dioxide to 

the lungs  
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15-1 The respiratory system,

composed of conducting and

respiratory portions, has 

several basic functions
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Functions of the Respiratory System

Å Provides extensive gas exchange surface area 

between air and circulating blood

Å Moves air to and from exchange surfaces of 

lungs

Å Protects respiratory surfaces from outside 

environment

Å Produces sounds

Å Participates in olfactory sense
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Components of the Respiratory System

ÅThe Respiratory Tract 

ïConsists of a conducting portion

ÅFrom nasal cavity to terminal bronchioles

ïConsists of a respiratory portion

ÅThe respiratory bronchioles and alveoli 

The Respiratory Tract

15RespirTrac_A_MOV.mov
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Components of the Respiratory System

ÅAlveoli 

ïAre air-filled pockets within the lungs:

ÅWhere all gas exchange takes place
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Components of the Respiratory System

Figure 15-1
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Components of the Respiratory System

ÅStructure of Respiratory Epithelium 

ïChanges along respiratory tract
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Components of the Respiratory System

ÅComponents of the Respiratory Defense 
System

ïMucous cells and mucous glands:
ÅProduce mucus that bathes exposed surfaces

ïCilia:
ÅSweep debris trapped in mucus toward the pharynx 

(mucus escalator)

ïFiltration in nasal cavity removes large 
particles

ïAlveolar macrophages engulf small particles 
that reach lungs 
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Components of the Respiratory System

ÅAlveolar Epithelium 

ïIs a very delicate, simple squamous 

epithelium

ïContains scattered and specialized cells

ïLines exchange surfaces of alveoli
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The Respiratory Mucosa 

Figure 15-2
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15-2 The nose, pharynx,

larynx, trachea, bronchi, and

larger bronchioles conduct air

into the lungs
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The Nose 

ÅAir enters the respiratory system

ïThrough nostrils or external nares

ïInto nasal vestibule 

ÅNasal hairs

ïAre in nasal vestibule

ïAre the first particle filtration system
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The Nose 

ÅThe Nasal Cavity 

ïThe nasal septum:

ÅDivides nasal cavity into left and right

ïMucous secretions from paranasal sinus and tears:

ÅClean and moisten the nasal cavity

ïSuperior portion of nasal cavity is the olfactory region:

ÅProvides sense of smell
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Structures of the Upper Respiratory 
System

Figure 15-3
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The Pharynx 

ÅA chamber shared by digestive and 

respiratory systems

ÅExtends from internal nares to entrances 

to larynx and esophagus

ÅDivided into the nasopharynx, the 

oropharynx, and the laryngopharynx



Copyright © 2010 Pearson Education, Inc.

The Larynx

ÅCartilages of the Larynx 

ïThree large, unpaired cartilages form the 

larynx:

ÅThyroid cartilage 

ÅCricoid cartilage

ÅEpiglottis
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The Larynx

ÅThe Thyroid Cartilage 

ïAlso called the Adamôs apple

ïIs hyaline cartilage

ïForms anterior and lateral walls of larynx

ïLigaments attach to hyoid bone, epiglottis, 

and laryngeal cartilages
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The Larynx

ÅThe Cricoid Cartilage 

ïIs hyaline cartilage

ïForms posterior portion of larynx

ïLigaments attach to first tracheal cartilage

ïArticulates with arytenoid cartilages
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The Larynx

ÅThe Epiglottis 

ïComposed of elastic cartilage

ïLigaments attach to thyroid cartilage and 

hyoid bone
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The Larynx

Figure 15-4 a,b
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The Larynx

ÅSound is varied by

ïTension on vocal folds:

- Vocal folds involved with sound are known as vocal cords

ïVoluntary muscles (position arytenoid cartilage relative 

to thyroid cartilage) 

ÅSpeech is produced by

ïPhonation:

ÅSound production at the larynx

ïArticulation:

ÅModification of sound by other structures
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The Larynx

Figure 15-4 c,d,e
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The Trachea 

ÅThe Trachea

ïAlso called the windpipe

ïExtends from the cricoid cartilage into mediastinum:

ÅWhere it branches into right and left pulmonary bronchi

ÅThe Submucosa 

ïBeneath mucosa of trachea

ïContains mucous glands
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The Trachea 

ÅThe Tracheal Cartilages 

ï15ï20 tracheal cartilages:

ÅStrengthen and protect airway

ÅDiscontinuous where trachea contacts esophagus

ïEnds of each tracheal cartilage are connected 

by:

ÅAn elastic ligament and trachealis muscle 
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The Anatomy of the Trachea 

Figure 15-5


