Functions of the Respiratory System

eExchange of ..

e Producti on of ...

*Regul ati on of pl asma.

eDetecti on of ...

e Preventi on of ...




Respiration Processes

Pulmonary Ventilation

External Respiration

Gas transport

Internal Respiration




Pulmonary Ventilation

Exchange of air btwn...

What must exist for air to move?

Pharynx
When breathing in, where

IS pressure higher?

i Righ
When breathing out, luigt

where is pressure higher?



http://lungdiseases.about.com/od/generalinformation1/ss/resp_sys_tour_2.htm

External respiration i exchange of CO, and O, btwn
blood and air w/i lungs.

o3> Systemic capiliaries
External and Pl S pulmonary artery

Internal Respiration pulmonary vein

EUpEI’iﬂI’ vena cava

capillaries
right atrium

aorta

] ] left ventricle
right ventricle

'''''''

] ] tissue cells
inferior vena cava
systemic

capillaries ;.= capillaries




Internal respiration i exchange of CO, and O, btwn
blood and tissues.

External and e v systelrmlc caplllatrles
. - puimonary ariery
Internal Respiration pulmonary vein

EUpEI’iﬂI’ vena cava

pulmonary %
capillaries
P _ _ aorta
right atrium
_ _ left ventricle
right ventricle — [ &
‘ _ tissue cells
inferior vena cava
systemic

capillaries ;.= capillaries




Cellular Respiration

Breakdown of nutrient

Where does it occur?

What gas is used?

What gas is produced?



Anatomical Zones of the Respiratory
System

Nasal cavity U p p e r
Nosti Respiratory Tract
Pharynx
Oral cavity
Trachea
Larynx
Site of
o carina
Right primary —<
bronchus ;
Left primary
Right lung bronchus
| " "
Left lung

Lower \
Resplratory ﬁ'

Diaphragm



Functional Zones of the Respiratory
System

1. Conducting zone
— Where gases ar e..

2. Respiratory zone  Pharynx
— Where gases

Trachea

Right
Left

lung ‘% -
. - * lung
' "/ - 1
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Conducting Zone

ePrimary function 1 s..

e Secondary functions:
Pharynx

—-Removing...
Trachea

—-Addi ng ...
Right
lung

—~-Addi ng...
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On a mild November day as inspired air
passes through the conducting zone...

 |Its temperature will:

e [ts H,O content will:

e Its pathogen content will:
e Its particle content will:

e |ts O, content will:

e |ts CO, content will:




Respiratory Zone

« WO

e Alveoli

e Found within:

— Respiratory bronchioles

— Alveolar ducts

— Alveolar sacs.



Respiratory Zone

e Functioni s

o Epithelium?




External Nose

Internal Nasal Cavity

e
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Nasal Septum




Bones and Cartilage of the Nasal Septum




e RoOOf

— Frontal, sphenoid &
ethmoid
* Floor = Hard palate
— Palatine processes of
maxillae ‘
— Horizontal plates of
palatine bones ‘

 Walls
— Maxillae
— Palatines
— Conchae




Nasal Conchae

e Surface area

e Airflow

e Time




Nasal Conchae

P
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——
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nasal cavity




Respiratory Epithelium

e Lines...

« Pseudostratified ciliated
columnar with goblet cells.

 Mucous and serous glands

o Olfactory epithelium.



Posterior Nasal Apertures




Paranasal Sinuses

 Functions:
— Lighten the

— Produce
— Create

« Drainage




Paranasal Sinuses




e 3 regions:



Nasopharynx

Soft palate

Uvula

Lining

Tonsi|

Auditory tubes



\
Eustachian Tube




Oropharynx
e Uvula - Epiglottis. ,/ S
e Tonslils

 Lining (
* Isthmus

g

A

Soft palate

Pala.tin'e"tonsﬂs A e

Uvula

Oropharynx



Laryngopharynx

« Epiglottis - Division btwn /-” ,ﬂ?«fﬂ..
larynx and esophagus. & |

 Lining




Routes...

9 cartilages.

Membranes, ligaments,
epithelia, muscles, nerves
and blood vessels.

Lining









Vocal folds epiglottis \

Laryngeal mucosa just o /&
deep to the thyroid X
cartilage.

vestibular fold
vocal fold

Elastic vocal ligaments.

vocal ligament .
vocalis muscle

A.K.a. true vocal cords.
cricoid cart. _

Loudness ](Q
THE LARYNX [\)

|

Pitch i trachea

infraglottic space




Vestibular folds

« Laryngeal mucosa just ),k
superior to vocal folds. Vo

hyoid bone | -

thyroid cart.

» Play no role in voice veca!tieament =1 B8

production

A.k.a. false vocal
cords.

cricoid cart.

THE LARYNX (|
%

vestibular fold
vocal fold

vocalis muscle

infraglottic space

trachea



Base of tongue .

Epiglottis
Vestibular fold

Vocal fold

Cuneiform cartilage

Corniculate cartilage

Sphincter Function




rache ' |

e Runs from...

e Function
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Esophagus

Trachealis

| >/ muscle
’ == T |

Mucosa

Submucosa

Seromucous
Gland

Lumen of
trachea

DSl Hyaline
SR cartilage

Adventitia




Lung Anatomy

 Lungs occupy what cavity?
e ExXcept for th

e Enclosed and bounded:
— Above by the...

— At the sides by the...
—At t he Dback by
-l n front by t1I |

—Bel ow by t he..




Lung Anatomy

« Base of the lung

-t

A\ s
o Apex of the lung g
sits bene b
T .-
Ll



Lung Anatomy
Hilum. f')

Pul monary A’
Bronchi al
Pul monary
Pulmonary plexus

Lung root




Lung Anatomy
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Lung Anatomy

Superior lobe Superior lobe

] . Trachea
Cardiac notch. M
b VY

of right lung of left lung
Lobes
Primary bronchus
Fissures
Secondary (lobar)
bronchus
Tertiary (segmental)
Bronchopulmonary ol
segme nts
Lobules
Middle lobe
Inferior lobe Inferior lobe




Pleurae

 Double layered serosa covering each lung.
o Parietal pleura

* Visceral pleura

Air space

Air-filled
balloon

[3 of lung

Fluid-filled balloon Pleural fluid Pleural membrane




Pleurae

Pleural

Pleural
membrane




Trachea

Right main bronchus
vS. left main bronchus.

L

Superior
— lobe
= Left main
bronchus

Superior
Lobar

lobe
bronchus
_ Segmental
Middle bronchus
lobe
Inferior Inferior

lobe lobe



As we go down t he

The amount of cartilage present will:

The relative amount of smooth muscle present will:
The number of cilia will:

The number of goblet cells will:

The available surface area will:

The thickness of the epithelium will:
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Bronchioles

Diameter <1mm.

Lack...

Terminal

bronchioles.

Respiratory

bronchioles.

Alveolar duct

Respiratory

bronchioles
Terminal = @ ¢ —Alveolar
bronchiole I sac




Resplratory/Exchange Zone

e Respiratory bronchioles
— Beginning
— Alveoli
— Simple cuboidal epithelium.
— Give rise to alveolar ducts.

* Alveolar ducts
— Side-by-side alveoli.
— Give rise to alveolar sacs —
dead ends consisting of alveoli.




Exchange Zone
% f | h_.ll,ﬂﬁ %"‘




Alveoli

e Sites of...

e 300 milhon.

e Epithelium




Alveoli

Capillaries




Alveolar Cells

Type | cells.
Type | cell
— Alveolar pores
: Capillary
Type Il cells. N
Macrophage
Alveolar
macrophages Respiratory
membrane
Alveoli (gas-filled Type Il cell
air spaces)

Alveolar pores




Respiratory Membrane

Alveolar Nucleus of
epithelium endothelialcell

Capillary >

Endothelium

Surfactant Fused basement
membranes

Alveolarair space




