Respiratory System Structures and Gas Exchange

A. Respiratory medium — the oxygen source
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B. Respiratory surface — the structure where exchange of gases

with the surrounding environment occurs

1. Large surface area (A)
2. Thin surface (AX)
3. Moist surface
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C. Gills and Aquatic Animals
1. Structure of gills
a. Outfoldings (large surface area)
b. In water (moist surface)

2. Ventilation needed to overcome low oxygen levels
a. Definition — increase water flow over the gills in order to
keep oxygen levels up
b. Countercurrent exchange
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C. Gills and Aquatic Animals
2. Ventilation needed to overcome low oxygen levels
a. Definition — increase water flow over the gills in order to
keep oxygen levels up
b. Countercurrent exchange
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C. Lungs and Terrestrial Vertebrates
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C. Lungs and Amphibians and Mammals
1. Conducting zone structures
2. Lungs
3. Size and complexity based on metabolic needs
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D. Breathing in birds versus mammals
1. Birds
a. Nostrils

b. Trachea

c. Bronchi

d. Air sacs

e. Lungs

f. Gas exchange at parabronchi
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D. Breathing in birds versus mammals
1. Birds
g. One way ventilation

Image from Ornithology by Frank B. Gill, p 120.
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D. Breathing in birds versus mammals
2. Mammals

d.
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D. Breathing in birds versus mammals
2. Mammals
c. Ventilation

i.  Bi-directional

ii. Negative pressure system
a) Inhalation
b) Exhalation
c) Boyle's Law

http://youtu.be/q6-oyxnkZCO
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D. Breathing in birds versus mammals
2. Mammals
c. Ventilation
i.  Bi-directional
ii. Negative pressure system
d) Atmospheric Pressure (P,,) VvS. Alveolar Pressure
(Pa)

Atmosphect pressure = 760 mmHg Atmospheric pressure =760 mmHg

__ Alweolar __ Alveolar
pressure = pressure =
760 mmHg 758 mmHg
Intrapleural Intrapleural
pressure = pressure =
756 mmHg 754 mmHg
1. At rest (diaphragm relaxed) 2. During inhalation (diaphragm contracting)
\ Atmospheric pressure = 760 mmHg /
|2/ L Alveol
pressure =
I . 762 mmHg
Intrapleural
pressure =
756 mmHg

3. During exhalation (diaphragm relaxing)
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D. Breathing in birds versus mammals
2. Mammals
c. Ventilation
i.  Bi-directional
ii. Negative pressure system

Show ventilation animation!
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D. Breathing in birds versus mammals

2. Mammals
c. Ventilation

iii. Alterations to volume to change pressure
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Figure 23-14a Principles of Anatomy and Physiology, 11/e
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D. Breathing in birds versus mammals
2. Mammals
c. Ventilation
iii. Alterations to volume to change pressure

Atmospheric pressure = 760 mmHg Atmospheric pressure = 760 mmHg During normal quiet inhalation,
the diaphragm and external

intercostals contract. During labored o
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(a) Inhalation (b) Exhalation

3. During exhalation (diaphragm relaxing) Figure 23-16 Principles of Anatomy and Physiology, 11/e

Figure 23.14 Tortora - PAP 12/e © 2006 John Wiley & Sons
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D.

Right lung
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Breathing in birds versus mammals
2. Mammals
d. Airway Structure and Function
i.  Path of Airflow
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D. Breathing in birds versus mammals
2. Mammals

d. Airway Structure and Function
ii. Structures that filter the air
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D. Breathing in birds versus mammals
2. Mammals
d. Airway Structure and Function
iii. Structures that keep the airways patent
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D. Breathing in birds versus mammals
2. Mammals
d. Airway Structure and Function
iv. Structures that allow for alteration of airflow
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D. Breathing in birds versus mammals
2. Mammals
d. Airway Structure and Function
v. Structures that allow for gas exchange

Monocyte

Reticular fiber

Elastic fiber

Type Il alveolar
(septal) cell

Respiratory
membrane

Red blood cell
Type | alveolar
cell
Capillary endothelium
Alveolar Capillary basement
rT&aCropflllage membrane
(dust cell) Epithelial basement
membrane
Red blood cell Type | alveolar
in pulmonary cell
capillary -
Interstitial space
Alveolar fluid with surfactant
(a) Section through alveolus showing cellular components (b) Details of respiratory membrane

Copyright © John Wiley & Sons, Inc. All rights reserved.



