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Composition of Air

Percentage of the gas present in

Air breathed in Air breathed out - _ (9 paa U,):"“‘S\ U-“s-‘-‘ 3_1:1\)9 o
Carbon 0.04 4 5 0 4l NN S
dioxide ol A 5 Gl g (S s (g0
Oxygen 21 17 Sl
Nitrogen 78 78

Water vapour low high
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Glucose Oxygen Carbon Water Energy
dioxide

CO, + H,O =— H,CO,; =< HCO,; + H+*

carbon dioxide -+ carbonic acid bicarbonate +
water hydrogen ion
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Laryngopharynx

Vocal cord

Larynx

Trachea

Esophagus
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LARYNGOSCOPIC VIEW
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Atveola'xr Nucleus of capillary
Erythrocyte connective endothelial cell
/ < @ tissue  Nycleus
| of alveolar
Pulmonary 3 = ! type | cell Erythrocyte  Capillary

capillaries

Alveolar
type | cell

Alveolar
type Il cell

Alveolar
macrophages

Alveolus | Alveolar epithelium

Fused basement membranes
Respiratory - of the alveolar epithelium and
membrane | the capillary endothelium

Alveolar pores

Interalveolar
septum

Capillary endothelium

Source: Mescher AL: Junqueira’s Basic Histology, 13th Edition: www.accessmedicine.com
Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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Carbon monoxide

Pathophysiology

« CO displaces O, from hemoglobin binding sites (4)

« CO prevents O, from binding

i Only very high K .
erneody || mmilg oS ErythroCyte 4G 5y oghail
@+Hb+eco=Hbco @e

« (carboxyhemoglobin) Carboxyhemoglobin

(stable compound)
Carboxyhemoglobin cannot carry oxygen and carbon dioxide

H lob H lob H lob v
%"t:g%m! 4 %mu%%nut & e'ﬁ%%ﬁ.« & Anoxaemia

« COHb increases O, affinity, interfering with normal release Suffo\l(;ation
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Normal lung at rest

i I . & . & . &K N . h¢
-—-——4—— P =-3mm Hg

| Intrapleural pressure

I \ is subatmospheric.
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' Intrapleural
| space
' ’ Pleural
* V| membranes
\ '1
£

Elastic recoil of the chest wall  Elastic recoil of lung creates
tries to pull the chest wall outward.  an inward pull,
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Innermost :
intercostal Clavicle
External /
intercostal
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Internal
intercostal

Innermost Internal
intercostal intercostal
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[Relaxation
of external
ntercostal

scles =20

Relaxation of
diaphragm ~

Passive expiration

Contraction of internal intercostal muscles
flattens ribs and sternum, further reducing
side-to-side and front-to-back dimensions

of thoracic cavity

Contraction
of internal
intercostal
muscles

Return of diaphragm, ribs

and sternum to resting position
on relaxation of nspiratory
muscles reatores thoracic
cavity 1o preinspiralory size

Active expiration

_—— Contraction of
abdominal
muscles

Contraction of abdominsl musches
causes diaphragm to be pushed
upward, further reducing vertical
dimension of thoracic cavity
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Muscles of Respiration
Expiration ‘mb)b 9P MLQ.O

Inspiration

Inhale Exhale

Chest
expands

Diaphragm
contracts
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Co Ugh Mechanisms ety Mechanism of cough

intercostals) forcing

Glottls closes dlaphragm up.
Stimulation of mechano-or chemoreceptors
/ EE— ' (throat, respiratory passages or stretch
" - o\ *1 receptors in lungs)
: \-. )
g P> N - Afferent impulses to cough center (medulla)
,/
:}\ y Efferent impulses via parasympathetic & motor
/,/'“— nerves to diaphragm, intercostal muscles & lung
/ v Increased contraction of diaghramatic, abdominal

lrn!aluon lnsp:rauon (‘ompressmn Expulsion
& intercostal (ribs) muscles =>noisy expiration

Copyright @ 2002, Elsevier Science (USA). All rights reserved. (cough)
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Higher brain centers
(cerebral cortex—voluntary
control over breathing)

Other receptors (e.g., pain)
and emotional stimuli acting +
through the hypothalamus

=

ks Respiratory centers
ol wlog o s ply (medulla and pons)

opalo

Peripheral
chemoreceptors

02} COz t,H*¢

Stretch receptors
in lungs :

sy pacels sy casrly
A8l gn S A5 OS] mals Central
chemoreceptors
CO2 f, H* T
Irritant
receptors

Receptors in
muscles and joints

Copynght @ 2004 Pearson Education, Inc., publishing as Benjamin Cummings.
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Amoeba maximum
. distance
oxygen is 0.1 mm

carbon dioxide

The distance is so small that diffusion is rapid
enough for the cell’s needs

(a) Flatworm
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Unicellular Organism

No need for specialized respiratory
structure
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surface O, 3
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sieve plate

reproductive
gland
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G“'h ” 472, A Oxygen-poor
arc iihitadl iz "72. /1)) blood

\ Oxygen-rich Lamella
Direction - >
of water -

Operculum
(gill cover)

Water flow '
Blood flow
:::‘V:ﬁ:: through
capillaries
filaments in lamella

Countercurrent exchange
Water flow, showing % O,

100 70 40!

Blood flow in
simplified capillary,
showing % O,

Copyright © 2000 Pearscn Education. Inc
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Abdominal Air Sacs

Air movement in bird respiration
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A
parabronchi
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inhale exhale |
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