Chapter 22:
Resplratory System

Mechanics of Breathing!



»"ré changes, and pressure changes lead
i. ENiow of gases to equalize the pressure
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r)“ 7___(‘ S Law: P1V 1— sz
- L constant temperature, the pressure of a gas
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f‘— — Gases always 7/ their contamer|

- —Ina large container the molecules will be far
apart and pressure will be low, decrease the
volume and the molecules will be closer together
and the pressure will be greater.
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fibiapu iimonary Pressure (P, )

— Hra 're In the alveoli

~_ and falls with the phases of breathing
e Ways egualizes with atmospheric pressure

'f n’crapleural Pressure (P;,)
— Pressure in the pleural cavity

— Rises and falls with the phases of breathing
— Always about 4mmHg less than P,
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Inspiration (Inhalationd)™ -
SNUIEIEbEfore eachynhalation,, the air B’EF\“‘E?

PHESSUNENN the lungs is equal to the |y
pIesstilier of the atmosphere (~1atm,

nmHg)
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ﬁ or air to flow into the lungs, the pressure :
-inside the alveoli must become lower than
the atmospheric pressure

e Air will always flow from an area of high
pressure to an area of low pressure.



spiration (Inhalation)™ .

Changes in anterior-posterior and Changes in lateral

Sequence of events - . el = ;
superior-inferior dimensions dimensions

@ Inspiratory muscles
contract (diaphragm
descends; rib cage
rises)

Ribs elevated
and sternum
flares as
external

) intercostals

‘-4_)
X _‘ contract

External -

intercostals

ﬁ contract

/ Diaphragm moves
inferiorly during
contraction

Inspiration

Qg
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spiration (Inhalation)™ .

Changes in anterior-posterior and Changes in lateral

Sequence of events - . el = ;
superior-inferior dimensions dimensions

@ Inspiratory muscles
contract (diaphragm
descends; rib cage

rises) Ribs elevated
and sternum
@ Thoracic cavity flares as
volume increases external
' ) intercostals

‘4_)

X _‘ contract

External -)

intercostals

ﬁ contract

/ Diaphragm moves
inferiorly during
contraction

Inspiration

Qg
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- spiration (Inhalation)™ .

Sequence of events

Changes in anterior-posterior and
superior-inferior dimensions

Changes in lateral
dimensions

Inspiration

@ Inspiratory muscles
contract (diaphragm
descends; rib cage
rises)

@ Thoracic cavity
volume increases

® Lungs stretched;
intrapulmonary
volume increases

Ribs elevated
‘ and sternum
, flares as
, external
‘N b intercostals
‘ » contract

Diaphragm moves
inferiorly during
contraction

Q.; i

External -)

intercostals
contract
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sinspiration (Inhalation)®

Sequence of events

Changes in anterior-posterior and
superior-inferior dimensions

Changes in lateral
dimensions

Inspiration

@ Inspiratory muscles
contract (diaphragm
descends; rib cage
rises)

@ Thoracic cavity
volume increases

® Lungs stretched;
intrapulmonary
volume increases

@ Intrapulmonary
pressure drops
(to =1 mm Hg)

Ribs elevated
‘ and sternum
flares as
, external
= intercostals
. - \_ A contract
A

v,

Diaphragm moves
inferiorly during
contraction

External

intercostals
contract
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slnspiration (Inhalation)

Sequence of events

Changes in anterior-posterior and
superior-inferior dimensions

Changes in lateral
dimensions

Inspiration

@ Inspiratory muscles
contract (diaphragm
descends; rib cage
rises)

@ Thoracic cavity
volume increases

® Lungs stretched;
intrapulmonary
volume increases

@ Intrapulmonary
pressure drops
(to =1 mm Hg)

® Air (gases) flows
into lungs down
its pressure gradient
until intrapulmonary
pressure is 0 (equal
to atmospheric
pressure)

Ribs elevated
and sternum

g flares as

, external
S "\l intercostals

2 A contract

Diaphragm moves
inferiorly during

contraction

External

intercostals
contract
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- ® Forced expiration — active process >
~ contraction of the abdominal wall muscles
(obligues and transversus abdominis)



Expitration (Exhalation)

@ Inspiratory muscles
relax (diaphragm rises;
rib cage descends
due to recoil of costal
cartilages)

Expiration

Ribs and
sternum
depressed as
external
intercostals
relax

Diaphragm
moves
superiorly
as it relaxes

| mp External

intercostals

o=
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Expitration (Exhalation)

@ Inspiratory muscles
relax (diaphragm rises;
rib cage descends
due to recoil of costal
cartilages)

@ Thoracic cavity
volume decreases

Y

Expiration

Ribs and
sternum
depressed as
external
intercostals
relax

Diaphragm
moves
superiorly
as it relaxes

| mp External

intercostals

o=

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.




L

Expiration

@ Inspiratory muscles

relax (diaphragm rises;

rib cage descends

due to recoil of costal

cartilages)

@ Thoracic cavity
volume decreases

Y

@ Elastic lungs recoil
passively; intrapul-
monary volume
decreases

Ribs and
sternum
depressed as
external
intercostals
relax

Diaphragm
moves
superiorly
as it relaxes

=) External
intercostals

o=
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Expiration

@ Inspiratory muscles

relax (diaphragm rises;

rib cage descends

due to recoil of costal

cartilages)

@ Thoracic cavity
volume decreases

Y

@ Elastic lungs recoil
passively; intrapul-
monary volume
decreases

@ Intrapulmonary
pressure rises
(to +1 mm Hg)

Ribs and
sternum
depressed as
external
intercostals
relax

Diaphragm
moves
superiorly
as it relaxes

=) External
intercostals

o=
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Expiration

@ Inspiratory muscles

relax (diaphragm rises;

rib cage descends

due to recoil of costal

cartilages)

@ Thoracic cavity
volume decreases

Y

@ Elastic lungs recoil
passively; intrapul-
monary volume
decreases

@ Intrapulmonary
pressure rises
(to +1 mm Hg)

® Air (gases) flows
out of lungs down
its pressure gradient
until intrapulmonary
pressure is 0

Ribs and
sternum
depressed as
external
intercostals
relax

Diaphragm
moves
superiorly
as it relaxes

=) External
intercostals

o=
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