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LOWER RESPIRATORY TRACT UPPER RESPIRATORY TRACT

Nose
Passageway
for air

Nasal cavity
Filters, warms, and
moistens air

"

Mouth CR' \\

Passageway for ™ \ Pharynx (Throat)

food and air e Wy Common passageway for
L air, food, and liquid
= Epiglottis = 4 ‘

Covers larynx = \ Larynx (Voice box)

during swallowing , Production of sound

Pleural membranes Trachoa (Windpipe)
Cover the lungs and line Main airway

the chest cavity

Lung

Organ of gas Bronchi

exchange Branching airways

Intercostal muscle Alveoli
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PLATE4.12  Median section of the capeine head, Most of the nasal septim Is removed. m = muscle, b « bane

Moves ribs during ; ol
respiration Air sacs for gas exchange R s

[
Rib

Maredithe (rcishve porton)
Diaphragm oo o e
Skeletal muscle R
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1

* What is the Respiratory system?

The Respiratory system is the system that helps
you breath in and out, so oxygen (0,) can be

pumped through your body and carbon dioxide
(CO,) can be removed from the blood stream.

* You must remember that the Respiratory
system is made up of many different organs.
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ts Changes in anterior-posterior and
' = superior-inferior dimensions Changes in lateral dimensions
@ Inspiratory muscles
contract (diaphragm
descends; rib cage
rises) N
‘ Vo Ribs elevated
Thoracic cavity : = 0 and sternum
®volume increases e 7\ flares as
b |\ ' extemnal | l
‘ . ) ™ intercostals | |
(@) Lungs stretched; U] ~ ) [y contract | i
intrapulmonary ‘ T2 BN | |
i volume increases \ S // N ! i
F 4 A | |
4 AN | External -p |
z @lmrapulmgnary \ = /e \\\\ ; intercostals :
pressure drops - / ¥ [ contract [
(to -1 mm Hg) : / - : |
4 - [ | |
. S Diaphragm moves ' — — |
@ A' (gases) flows = ,,7 inferiorly during ' ' '
into lungs down g contraction
its pressure gradient
until intrapulmonary
pressure is 0 (equal
to atmospheric
pressure)

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.
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EXPIRATION

Increased
vertical diameter
Increased Eéegggee(j

A-P diameter
. External
intercostals
| contracted
Internal
intercostals

relaxed — Diaphragmatic

contraction
| Abdominals
contracted
Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition y

Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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Inhalation

Diaphragm
i oBiwd (gelg 348

Exhalation



that separates the thoracic cavity from
al cavity.

s a muscl
the abdomi

e Aids in breathing by creating a negative pressure in
the thorax (chest) when it contracts, allowing air to
rush in and fill the lungs. m—

vertebrae cut away
\ esophagus  scapula caudel lobe tsrfctl%n of
2\ | trachea | ofthe lung ~ tNETIDS
z \ ‘ / / \ /
L\ L / ‘ .
> g \_"\\\ A
‘V ". :
!

hyoid” Y

apparatus /,
// / s
humerus € | /5w \
///} i/ / ,;' ; diaphragm
7 - heart middle lobe
cranial lobe of the lung of the lung
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Functions of the Respiratory System
-|

* A. Gas exchange and condition the air:

Moisten, warm & filter air

* B. Body temperature control (lower body temp - horse
20% heat loss via lung surface during exercise)

» C. Phonation (vocalization); olfaction

 D. Metabolic Functions

1. Inactivation of breadykinin (vasodilation),
serotonin,PGE2, NE

2. ACE in lungs converts angiotensin | to

angiotensin Il; Angiotensin (vasoconstrictor).



Passageway for respiration
Receptors for smell

Filters incoming air to filter larger foreign .

material
Moistens and warms incoming air
Resonating chambers for voice

Larynx: maintains an open airway, routes food

and air appropriately, assists in sound
production

Trachea: transports air to and from lungs

Bronchi: branch into lungs

Lungs: transport air to alveoli for gas exchange

—
-—

—_—
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Trachea

Primary bronchi

Secondary bronchi

Tertiary bronchi

Bronchioles

Terminal bronchioles

INFERIOR

Anterior view

Bronchial tree

e Thyroid

cartilage
of larynx

Cricoid
cartilage
of larynx

Trachea

Left
primary
bronchus
Left
secondary
bronchus
Left
tertiary
bronchus
Bronchiole

Terminal
bronchiole
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Epithelial
basement

lveolar
ﬁithelium membrane

Fluid and
surfactant
layer

S ———————————— -

Diffusion

7

7

4
\ = ’ (

Red blood
cell

Capillary endothelium

Interstitial space Capillary basement membrane

all: Guyton and Hall Textbook of Medical Physiology, 12th Edition
ht @© 2011 by Saunders, an imprint of Elsevier, Inc. All rights recce
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Conchae )(

S\ )

Glottis \ \

_arynx, vocal
cords

Trachea

Alveolus—— y

Epiglottis
Pharynx
Esophagus

Pulmonary
capillary

Pulmonary arteries

Pulmonary veins

Alveoli
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Hall: Guyton and Hall Textbook of Medical Phyiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved.



CO, (dissolved in plasma)

Slow
CO; + H,0 €— H,CO, *— HCO;™ + H'

Red blood cell

0, 0, (dissolved in plasma)

i
(b) Oxygen pickup and carbon dioxide release In the lungs
Copyright © 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.
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( Tissue
CO, (dissolved in plasma)

- CO, + H,0 &Hﬁ%—)HOO{? H*

0, (dissolved in plasma)

(a) Oxygen release and carbon dioxide pickup at the tissues
Copyright © 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.
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100
10°C
£
2 20°C
D 80 38°C
£ 43°C
()
o o
S 60
e
O
©
=2 40
o Normal body
*g temperature
(&)
5 20
o
0

(a)

Copyright ©@ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.
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100

Percent saturation of hemoglobin

(b)

Decreased carbon dioxide
(Pco, 20 mm Hg) or H* (pH 7.6)

Normal arterial
carbon dioxide
(Pco, 40 mm Hg)
or H* (pH 7.4)

Increased carbon dioxide

(Pco, 80 mm Hg)
or H* (pH 7.2)

20 40 60 80 100
Po, (mm Hg)

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.
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Capillary

Red blood cell

CO, transported as:

Ci 7 1.CO, = 7%
ets 2.Hgb * CO, = 23%

Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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H,CO4

ol 03lz8l

HCO;™
H,CO,

pH = pK, + log

7.4 = 6.1 + log 20
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Key:
{+) = Positive effect
{stimudation)

(-) = Negative eftect
{inhibiticn)

To inspiratory muscles

To axpiratory muscles (intemal
intercostals and others)

o f._'." e
’uo. k.:f"‘_

Diaphragm
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P > AD
,-y" < 3 ',""\.'-'i
; T ~ Higher brain centers
\( '/-4-,/\. (cerebral cortex—voluntary

- control over breath
" B Ay ing)

Respiratory centers
(medulla and pons)

Central
chemoreceptors

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.
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The respiratory center:
establishes a regular
pattern of breathing

)l over respiration

Lt

N
.
*‘.

Medulla oblongata

5 ' ‘ \ Intercostal
muscles

ST RN Diaphragm
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respiratory function

evaluation

l

respiratory

function

|

_ pumping apparatus gas exchange unit
tier 1 1
vantilatory patterns lung mechanics
T [ ]
tidal volume & respiratory _, dynamic dynamic lung
rate (arterial pH, 0,,CO,) airflow resistance compliance
tier 2 "E;::m':_m::“ﬁ“" flow-volume pressure-volume
(phre "fj erve maneuver maneuver
sﬁﬁ :“9':’ [PEF, FEV, FEF _, [C,,; TLC, FVC
imulation) FEF, s, MMEF] IC, FRC]
central nervous peripheral nervous l
system system
| —_— arterial O, /CO,
co pulmonary arterial CQ diffusion
EEEFGI?IEE receptors receptors
- ¥
vagotomy NaCN ‘

response



Lung volume (ml)

Inspiratory Inspiratory| | Vital Total lung
reserve capacity| | capacity capacity
4000 - volume
3000 -
2000 ~ Expiratory Functional
reserve volume residual
capacit
1000 -
Residual
volume
Y

Time

Hall: Guyton and Hall Textbook of Medical Physiolegy, 12th Edition

Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved.



“.
Molumes and vital capacity

= TidalVolume: volume of air inhaled
and exhaled in a single breath

m Dead space volume: the air that
remains in the airways and does not
participate in gas exchange

s \Vital capacity: the maximal volume
that can be exhaled after maximal
inhalation

m Inspiratory reserve volume: the
amount of air that can be inhaled
beyond the tidal volume




“m Lung vg‘lumes and vital capacity
(continued)

= Expiratory reserve volume: the
amount of air that can be forcibly
exhaled beyond the tidal volume

= Residual volume: the amount of air
remaining in the lungs, even after a
forceful maximal expiration

s Measurement: spirometer
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