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p. _ GAS EXCHANGE refere to the process by which oxygen (O,) i taken in from the external environment
‘ k\“p@&) and carbon dioxide (CO,) i expelled from an organiem

Aerobic organigme:
Require oxygen to metabolize energy from organic eubstances such ag glucoge. They can include;
, _ A. MAMMALS
(. Unicellular organisme [l. Multicelluar organigme B, FIsH
2. bacteria eg. animale and plante C. PLANTS

[. 6AS EXCHANGE IN SINGLE CELLED ORGANISMS ) ¢

Occure directly with the atmogphere ag the gageg can freely diffuge
in and out of the cell. Thig is due to their large eurface area to
volume ratio.
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1. GAS EXCHANGE IN MULTICELLULAR ORGANISMS | " it
- compact. Thig prevents them from all
Cannot oceur freely with the atmogphere (come celle if not the majority ®e © % ®e  beingin contact with the atmosphere

are NOT in direct contact with the afmossahere). And their eurface area to o, 0 o, o [redieasotheic30)
volume ratio ig too emall (thug inefficient

/1, MAMMALS |

(,O @ do we even need gag exchange? "\

T
& For ENERGY! Oxygen ig needed for our cell to create W el
ATP (energy) during the process of CELLULAR RESPIRATION (learned [ungs s >

in topic €12) to function. [n the process, ig
created ag a waste product and mugt then be excreted in
exchange for new oxygen.

Two body eystems work together;

CARDIOVASCULAR SYSTEM

RESPIRATORY SYSTEM (heart and vesgele)

(lunge)

Helps ug distribute the blood (containing
nutriente, oxygen and carbon dioxide) to al
the cells of our body, and back to the lunge
to digpoge of the wagte (carbon dioxide).

Helps bring air (containing
oxygen) into our body and into
the blood etrearm”.

*You will learn in gection B3.2 more about the circulation of blood between the lumge and the heart.
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. @ANMOMY ( STRUCTURE) OF THE RESPIRATORY SYST[M)
‘ [t ig located in the thorax (more simply known ag the chegt) !} We have around 300, 000, 000

~ alveoli within both lunge
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[ntercostal
mugcles

@ FUNCTION OF THE RESPIRATORY SYST[M)

I. VENTILATION — The process of bringing air in and out of the lungg (inhaling bringe Type | Pneumocytes
air in, exhaling bringg air out).

=

BUT the lungs themgelveg don’t contain mugcles to expand and deflate, they require the action of: verlililion e
DIAPURAGM  INTERCOSTAL MUSCLES  ABDOMINAL MUSCLES  ANTAGONIZING MUSCLE GROUPS «
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An increase in volume will lead to a decrease in pressure, and vice versa. » A

/,

o\\.}‘ L, \o?

l’ VOLUME

T PRESSURE

T VOLUME
l« PRESSURL




B0

!

= INHALATION ( INFLATE LUNGS)
E Contract (become flat)
&

[ncreage lung volume (reduce pregeure)

¥
N

Air flows into the lunge

o Ty

THE INTERCOASTAL MUSCLES — Mugcleg found between the ribg; there are two kinds: the internal intercoagtal mugcles

and the external intercoagtal mugcles.

EXTERNAL INTERCOSTAL MUSCLES

Contract > Raige ribg > [nhale
Relax = Depress ribe > Exhale

The orientation of the mugcles fibreg
g0 down and inwards towards the
midline (ke handg in your pockete)

=

[nternal
N [ntercogtal
) \ mugcleg
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Ex’rernal \' J
‘W Intercogtal Notice how when the ribg rice,
‘  muscles y \‘«/
|
:";i INHALATION ( INFLATE LUNGS)

Contract (raige ribg)
[ncreage lung volume (reduce pregaure)
High pregaure outside, low ingide (preseure gradient)
N
Air flows into the lunge

EXHALATION ( DEFLATE LUNGS)
Relax (Depregs ribg)

Decreage lung volume (Increage pressure)
Low pregeure outside, high ingide (preseure gradient)
-

Air flows out of the lungs
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THE DIAPHRAGM ~ a large muscle that site under the lunge. [’ contraction and relaxation
expand and reduce the volume of the chegt cavity for breathing (Boyle’s Law).

High pregsure outside, low ingide (pressure gradient)

the volume increaged in the lung.

EXHALATION ( DEFLATE LUNGS)

Relax (become dome)

Decreage lung volume (Increage pressure)

gt

Low pregaure outside, high ingide (preseure gradient)

Air flows out of the lungs

/  \

INTERNAL INTERCOSTAL MUSCLES

Contract > Depregs ribg - Exhale
Relax > Raige ribg = [nhale

The orientation of the mugcles
fibres go down and outwardg
away from the midline
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INHALATION ( INFLATE LUNGS)
Relax (raige ribg)

Increage lung volume (reduce pregaure)

¥
High pressure outside, low ingide (pressure gradient)

.
Air flows into the lunge

EXHALATION ( DEFLATE LUNGS)
Contract (depress ribg)

Decreage lung volume (increaged pregeure)
¥

High preseure ingide, low outside (preseure gradient)
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Air flows out of the lungs
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TYPE | PNEUMOGYTE
Majority (95%)

- Small diffusion distance

Back to heart
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ALYEDLAR GELES

Thin walls ~ Small diffugion distance
Blood supply - Efficient collection
Surface area — Maximum diffugion
Tightly joint cells - Prevent fluid eny

Q\P (Reduce surface tengion)
W Phogpholipid/Protein layer
q
P\
r 297
~§"?’Ar" / Type | Pneumocytes
TYPE 2 PNEUMOCGYTE
Minority (5%)
Lar%er (cube)
- More gpace for organelles such ag secretory vegicles

Gag exchange Secreteg qurfactant
Can’t divide Can divide to replace type I
€ Lg Used to meagure the amount of air that i¢ exchanged
Volume (inmL) ~ SPIROMETRY-==225) during breathing, ac wel ag regpiratory rate.
S |
QUESTIONS
1. What ig the tidal volume?
2. What ig the IRV?
i INS\HRA\TORY i 3. What ie the ERV?
VOLUME
4. What i¢ the vital capacity?
VITAL CAPAGITY
P o
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. LS VRIS The volume of air that ig inhaled AND exhaled during a typical eycle when a pergon ig at regt. “Tidal”
. volume comeg from the idea of an ocean tide coming in and out.

U e e The maximum volume of air that a pergon can inhale (from the maximum point of the

tidal volume).
SN E RS DIRIIS ) The maximum volume of air that a pergon can exhale (from the minimur point of the
tidal volume).

LERLEINES The aum of ingpiratory regerve volume, tidal volume and the expiratory regerve volume.
[n other the maximum volume that you can inhale, and exhale added together.

: {
w ?DF!gthu];X Siz ilfjfhezi,’!i g)i‘mdmi.ng

Figh do not uge lunge to oxygenate their blood — they rather uge GILLS, ag the lack of water flow prevente

. oxygenation of the blood

\ S ——

-

(VIEW FROM TOP)

WATER flows through the fish’s mouth, past the gille and back out. GILLS are filament structures filled with capillaries (blood).

OXYGEN in the water diffuses down a concentration gradient across the gille membrane into the fish’s blood etream.
CARBON DIOXIDE in the figh’e blood stream diffuses down a concentration gradient acrogs the gille membrane into the water. .
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| PLANTS
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WAXY

[PID[RMIS{ CUTICLE
PALISADE
MESOPHYLL
EPIDERMIS - Secrete waxy cuticle. =
y Liid | : XYLIM
AXY GUTICLE - Lipid layer covering the
aurface of leaveg to prevent Sponey | PHLOLM
MESOPHYLL

uncontrolled/excessive water
loge by evaporation.

PALISADE MESOPHYLL — Dencely packed EPIDERMIS {
celle in upper portion of the leaf, containing

many chloroplagte and are gpecifically located GUARD CELLS $TOMA
near top surface to receive maximum sunlight for photogynthesic.

SPONGY MESOPHYLL - Loogely packed celle located below the palisade mesophyll, and above the stomata. Contain few
chloroplagts and many air spaces for gag exchange (large surface area).

VEINS ~ Contain phloem and xylem (fluid trangport tubes). Regponaible for trangport of water and nutriente.

STOMATA ( SINGULAR STOMA) ~ [mbedded in the lower epidermis. Thege are microscopic openingg on the eurface of the leaves,
controlled by two guard celle. When open, three gages (water vapor, oxygen and carbon dioxide) can diffuse in or out. Located
on lower eurface limite water loge by trangpiration (lower surface have lower temperature) compared to upper surface).

TRANSPIRATION

the logg of water vapour from the
leaves and stemg of plante

], Water uptake occurg at the root. \
1. Water enter the xylem (a type of vageular bundle)

EPIDERMIS

STOMA
GUARD CELLS

3. Water moves up the xylem.
4. Water moveg from the xylem to leaf celle.
9. Water evaporates into empty epaces in the leaves.

6. Water TRANSPIRES out of etomata into the air.

FACTORS AFFECTING TRANSPIRATION

EFFECT ON
FACTOR TRANSPIRATION REASON
lnereased Light stimulates guard cells to open stomata.
Lioht [ncreage In addition, more light increages photosynthesic rate. Therefor stomata open to let in
- 9 _ more carbon dioxide in and more oxygen out. _ .
Eln ereaged Temperature Incroase [ cauges increaged moverment (kinetic ujz:érlf;y), and therefore more evaporation of ‘
Increaged l [t removes water vapor around the etomata, thereby increaging the water vapor
. nereage , = .
Wind V gradient between the ingide and the outside of the leaf. Teach Me
Increased Humidity Decrease Higher hurnidity lessene the water concentration gradient between the incide and the
outgide of the leaf. &






