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Gaseous Exchange in the Alveolus

: LU bronchial epithelium

g epithelial basement membrane

[alveolar macrophage] /0 surfactant layer
4 alveolar air space /‘ \,\ AT I cell] capillary
[AT Il cell] { }@ g y Interstitium
lamellar bodies ;r/ neutrophil

layer Carbon
dioxide

diffuses éﬁffj a
"‘ , fibroblast| :.* / endothelial
S @ basement
et membrane

# HCO, ionsin endothelial cell

¥ plasma of blood

QU ¢ converted back to
Binds to haemoglobin gy CO, which
in red blood cells to diffuses across

. e . plamet = red blood cell
form oxyhaemoglobin barner e




COs transport

HCO5; =70%
HbCO, = 23%
| Dissolved CO, = 7%

Dry air = 760 mm Hg
P°2 = 160 mm Hg
Pco, = 0.25 mm Hg

Pulmonary
circulation

Systemic
circulation

O, transport

HbO,; = 989
Dissolved Os < 296
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Gas Exchange

 Sites of Gas exchange:

- At tissues
(between blood & tissues).

- At the lungs
(between blood & air).

* Mechanism of Gas exchang

- Simple diffusion. CIRCULATORY

i.e. down partial pressure gradient.
from high to low partial pressure.




The Transport of Respiratory Gases in Humans

b) Transport of CO2 from body cells to lungs

CO2 released by body cells can be
transported in 3 ways:

*  Carbonicacid (H,CO,) (7%) - CO2 dissolve in
water in the blood plasma

* Carbaminohaemoglobin (23%) - CO2
combines with haemoglobin

* Bicarbonate ions (HCO3) (70%) - Forms
from the breakdown of carbonic acid

0, Transport in the Blood

+ 0, is transported by the blood in 2

e L L )

forms: ?
- Physically dissolved T |
in blood =1.5% at |
p
- Chemically bound o " -3’ *
to hemoglobin = 98.5% | () .\' ’ “ \il
‘Gas tank 02 Oxyhemoglobln

P°2=100mmHg 03m|0
- 100 ml
Oxy

690 !]l



External and Internal Respiration

r > 4 BN

HCO,+ H* =~ H,CO, ~ CO,+H,0
\ Bicar- Carbonic Water
| bonate acid
/ ion
Plasma
Red blood
cell Pulmonary capillary
(a)

Copwright € 2003 Pearson Education, Inc. publishing as Benjamin Cummings
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t‘issue cell nterstitial fluid I

Co, ’ Co, (dissol;red in plasma) S P
low lasma
4 co, €O, + H,0 —> H,C0, —> HCO," + H* :roteins
S P H(fo?'} Chloride
R ' (in) via

o — . protein

0, (dissolved in plasma) Blood plasma

(a) Oxvaen release and carbon dioxide nickun at the tissues




Hemoglobin Molecule

red blood cell

B chain - o chain

helical shape of the
polypeptide molecule




Signs of carbon monoxide poisoning Sy B

i i 3
Ny

Loss of
consciousness

Headaches Nausea Dizziness Breathlessness Collapse

7

Effects o f Carbon Monoxide

- CO and oxyggen entering the humian respiratory systerrm.
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Respiratory System Functions

- Nasal cavity
Purifies ,humidifies the air

Nostrils | ~__Oral cavity
Way for air to enter the body Lets air and food enter
Pharynx = Epiglottis
Channels the airdown I — Keeps food from
the airwayss — entering the airways
Larynx

Pleural Membrane

Helps keep the lungs flexible Letting air pass through

speech production
. Trachea

Channels the air toward
the left/right bronchi

 Left primary bronchus

. Allows air to enter the left
lung

Right primary bronchus — .
Allows air to enter the
right lung

Ribs -
Protects the respiratory \
organs //‘u

g ~d

Intercostal Muscles’ . L \ Bronchioles
Moves the ribs during - g \_Lets air reach the alveoli
. E as
Diaphragm exchange Site for O2-CO2 exchange

Helps pump the lungs




MANAGING YOUR
CARBON MONOXIDE POISONING
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Upper respiratory tract: Composed of the nose, the pharynx, and the larynx, the organs of the
upper respiratory tract are located outside the chest cavity.

Lower

Nasal cavity: Inside the nose, the sticky mucous membrane lining the nasal cavity traps dust particles,
and tiny hairs called cilia help move them to the nose to be sneezed or blown out.

Sinuses: These air-filled spaces along side the nose help make the skull lighter.

Pharynx: Both food and air pass through the pharynx before reaching their appropriate destinations.
The pharynx also plays a role in speech.

Larynx: The larynx is essential to human speech.

respiratory tract: Composed of the trachea, the lungs, and all segments of the bronchial

tree (including the alveoli), the organs of the lower respiratory tract are located inside the chest

cavity.
»

Trachea: Located just below the larynx, the trachea is the main airway to the lungs.

Lungs: Together the lungs form one of the body’s largest organs. They’re responsible for providing
oxygen to capillaries and exhaling carbon dioxide.

Bronchi: The bronchi branch from the trachea into each lung and create the network of intricate
passages that supply the lungs with air.

Diaphragm: The diaphragm is the main respiratory muscle that contracts and relaxes to allow air into
the lungs.
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Intercostal
Lung  muscle  Rib

Intrapleural
space
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Pleural sac
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. Patient takes a deep breath
) and blows as hard as possible
into tube

Technician monitors
and encourages

patient during test

the results of the
spirometry test
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Cerebrospinal
fluid

”9 Breathing control
centers respond

@ Nerve signals to pH of blood

trigger contraction
of muscles

Medulla

© Nerve signals
indicating CO»
and O5 levels

CO5 and O,
sensors in aorta

Copyright © 2009 Pearson Education, inc

Brain

Cerebrospinal
fluid

Breathing control centers
stimulated by:

CO, increase/pH decrease
in blood

Nerve signals indicating
CO,and O, levels

Nerve signals
trigger
contraction
of muscles

COZ and 02
sensors
Diaphragm AmRdsIa

Rib muscles

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.



Arterial blood Cerebrospinal fluid
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¥ Oxygen
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INTERNAL ANATOMY SRR

OF A STARFKFISH S
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Lamellae: folds on the filaments to increase surface area. Capillar
Filaments: branches of through the gill arch along the lamellae. AKA secondary filaments
~vity: the mouth of the fish.  tissue that make up the gill. plates. |
~hange volume by AKA primary filaments.
- wering the Buccul cavity

- 1ts of the Buccul cavity and

- nare coordinated.

s pushed from the Buccul
~+operculum moves Gill arch
~=these movements reduce

~nthe space under the

Fish have a waterproof covering and * o
surface area to volume ratio, so they
rely on diffusion. :
Operculum: bony plate that covers and

protects the gills.
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Gill arch  Gill raker Gillarch
Gill filaments
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Gill raker
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Gill filaments amellae with
Artery capillary networks







POSITIVE AND NEGATIVE
PRESSURE BREATHING

© Positive Pressure Breathing: inflating the lungs
with forced airflow.

© Negative Pressure Breathing: 1s pulling rather
than pushing air into the lungs.
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