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The connection between breathing and cellular respiration
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Mechanism of gas exchange in living organisms with lungs
Cranalty A0 1) Cld i) A jlad) Jals A

= Three phases of gas exchange G ) Jabil! Jad ja EDU

— Breathing process that moves air in and out of

the lungs or oxygen through
other breathing organs such as gills

— Transport of oxygen and carbon dioxide in blood
?J\Lﬁjﬁ)ﬁ)ﬁ\ JuS\Ls_\bju.\MSY\dﬁ —
— Body tissues take up oxygen and release carbon
dioxide
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http://en.wikipedia.org/wiki/Lung
http://en.wikipedia.org/wiki/Gill

How Animals Exchange O, and Co,
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= Earthworms exchange O, & CO, across moist body
surfaces

(A} maall Ada 1 = shaaadl e (g0 SN a) 3 g CpanSY) (W) Ol Jolis

= Most animals have specialized parts that promote gas
exchange

Gl Sl Jals dlary o 68 aneadly duanadia o) Ja) Ul gal) alaes Gllici =
— @Gills in fish and amphibians
Sl yll 5 lawl) 8 andlAl) —
— Tracheal system of insects
Gl phall 6 Gluall) jlga —
— Lungs in tetra pods (Reptiles & Mammals)
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Gills are adapted for gas exchange in agquatic environments
dadlal) i) A <l jlad) Jalal Addia andilbAl)

— Gills are extensions of the body

S Calaaal LAl —
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— Gill is a respiratory organ found in many aguatic organisms
that extracts dissolved oxygen from water &excretes carbon
dioxide. Gills increase surface area for gas exchange

ol o dalie 2y 35 aall ) elal) (e aas€Y) e dllant) Joanid ¢l
(O3S as) AU 3 a5 el (aliatal) & Ll

= In a fish, gas exchange is enhanced by ventilation of the
gills (moving water past the gills)
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Gas Exchange in Water: Gills
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Tracheal system of insects provides direct exchange between the air
and body cells

pedd) LA 9 & 9gd) Cp peilaa Jol @l pliad) (A cilualll Slga 85
Ofteaae (5rinild 4l atill o) sl aladin) | eladl 45 jia m

— Air contains higher concentrations of O2

DS (30 HS) 3K e el sgll ssing —
— Air is lighter and easier to move

A all 8 Jeul 5 adl) ol 5edl —
= Insect tracheal systems use tiny branching tubes
Ao e 48BN (i) ol pdiall dpadll 3 jeaV) axdius =

— In which (Air) is piped directly to cells
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Evolution of lungs in tetrapods
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— Amphibians use small lungs and their body
surfaces

auall a2 gee ) ABLEYL 3 e @b ) Gl jll aaddud —
— Non-bird reptiles have simpler lungs
Aoy iy 3 el e caal g 3l el —

— Birds and mammals have more complex lungs
lagas S Uy CLadll 5 gadall elliad —
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Human respiratory system

Sl B i) Slgal

= In mammals: Airis inhaled through the nose openings
into the nasal cavity

V) Cay gatl) 1 Aa) clatidll e ol sl Bdtiagr clall) B .
Air is filtered by hairs and mucus surfaces
dablaall mhau) 5 28l G5k e (Bl el (e) ol sedl mdn —
— Air is warmed and moisturized
o) sel) cada yig A5dni 23 —
— Air is sampled for odors
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Human respiratory system
Oy B wdiil) Slgad)
* From the nose, nasal cavity, air next passes
AL o) 5g ) ey (AN gl e
— To the pharynx  agddl
— Then larynx, past the vocal cords s sall Jha¥l 3 adall
— Into the trachea 4, =e Clala, da siia as ) Al ggd) el
— Into the bronchi A0 sl il
— Into bronchioles A sed) Sl
— Finally to the alveoli, where gas exchange occurs
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Parts of the Respiratory System
- NOSE, NASAL CAVITY

- PHARYNX, LARYNX
- TRACHEA, BRONCHI AND BRONCHIOLES, ALVEOLI

- LUNGS

1. The Nose & Nasal Cavity
The Nasal airways are lined with cilia and kept
moist by mucous
The nose does the following:
1. Filters the air by the hairs and mucous

2. Moistens the air
2 \AM/arme< the air
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Cell membrane

ubes are lined with the:
1) mucous-secreting cells (trapping bacteria, dust and viruses)
2) Tiny hairs called cilia (cilia moves the mucous).



2. The Pharynx
- The pharynx Is also called the throat.
the epiglottis closes off the trachea when we
swallow
-Below the epiglottis Is the larynx or voice box.
This contains 2 vocal cords, which vibrate when
alr passes by them

3. The Trachea
- Trachea 1s made of muscle and elastic fibres
with rings of cartilage.
-Trachea I1s branched into bronchi and then into
smaller bronchioles.
-Bronchioles branch off into alveoli.



2. The Lungs

Lungs are the respiration organ made of spongy
structure. The two lungs are located near the
backbone on either side of the heart. Their principal
function Is to transport O, from the atmosphere into
the Dbloodstream, and to release CO, from the
bloodstream into the atmosphere

Bronchi are divided inside lung to about a million
bronchioles. No gas exchange takes place in the
bronchi.

Ends of the bronchioles are hollow air sacs
called alveoli where the exchange of gases takes
place
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In the human respiratory system

Syl b S Slgad) b

Alveoli are well adapted for gas exchange. How ?

¢ o - el ) Jals Adead Casil) Alle A sedl gy gall m

— High surface area of blood capillaries

= In air sacs (alveoli)

Al ggd) (g gall) (ulasy) B

= 0, diffuses into the blood

= CO, diffuses out of
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* When air reaches the alveoll after
iInhalation. Some of the O, dissolves In
the film covering the epithelium of the
alveoli. From here it diffuses Into the
blood in a nearby capillary. It enters a red
blood cell and combines with the
hemoglobin therein.

* At the same time, some of the CO, In
the blood diffuses into the alveoli from
whi_c_h It can be exhaled

the Textbook!



Smoking is a serious risk on the respiratory system
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= Mucus and cilia in the respiratory passages

dpudiil) &) yaal) B 32 52 gall Gl g LalAal) m

— Protect the lungs

— Can
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Kers must cough to clear

dirty mucus from the trachea
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22.7 CONNECTION: Smoking is a serious assault on the
respiratory system

Al Slgal) Ao gl jhd cpdal) jdBpdet dday

Smoking can cause Cpaaill i o) S
— Lung cancer &0 (U yu
— Heart disease <l (! il

— Emphysema sl (3ua

= Smoking also Loyl cpadill
— Increases the risk of heart attacks and strokes  <Ualall g alall b g 3y
— Raises blood pressure ol Jazia (e 8

— Increases harmful types of cholesterol s bl Js il g1 Y [ =il (e 2

= Every year in USA, smoking kills about 440,000 people, which
is more than all deaths from accidents, alcohol, drug abuse,
HIV, and murders combined
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Non smoker lungs VS Smoker lungs
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Areas without
normal blood flow

Normal lungs

Figure 2
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The Mechanism of Breathing
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Breathing iIs the alternate inhalation and exhalation
(Ass)) £1 o) 0y Bagd cBlad g (bl
= Inhalation (Active process) Ladie (Gagdil) Quaa
— The chest expands
vl palll) (puik) a3y —
— The diaphragm moves downward@
diwl (I Galadl claall padddy —
— The pressure around lungs decreases @
5,0 o Jakudal) Jiy —
— Air is drawn into the respiratory tract
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22.8 Negative pressure breathing ventilates our lungs
Ol A s o Jany aluad) babually (el
Exhalation (Passive process)  leiic 3l cuay
— Chest contracts
g ouall paddll (| (Gudn) padly —
— Diaphragm moves upward 1)
o) S el Glaal) adl -
— Pressure around the lungs increases 1)
Ci sl Jea Jaial) Moy —
— Air is forced out of the respiratory tract
Gandtll Ol jeall g A o) ggdl A ey —
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TRANSPORT OF GASES
IN THE HUMAN BODY
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Blood transports respiratory gases
dpudiil) < JRd) Jaky aal) a gy

— The heart right side pumps oxygen-poor blood to
the lungs

Ol I (CrmnsSY) 8 yaall) aall (Al eV Cuilal) ey —

— The heart left side pumps oxygen-rich blood to the
body

anall o) 3al 48 1 (CpanSYL i) aal) Calall V) colal) sy —
= In the lungs, blood picks up O, and drops off CO,
O3 AN dpes) AU (k) S g sy pall 28k 1 )

= In the body tissues, blood drops off O, and picks up
co,

Gpsl aus) A AL g sy adll & iy awad) M\Lﬁﬁ .
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— Gases in the alveoli have more O, and less CO, than
gases the blood

51 0 S S 5l iy S0 (a5 L A8l 3y sl 3 ol sl

—0, moves from the alveoli of the lungs into the blood
all (I s S 300 sel) Cdlay sl (o (oS SN &l jati—
—CO, moves from the blood into the alveoli of the lungs
Crti W 2] gl dlay gall (1l (e o SIS 5l G A -

— Gases In the tissues have more CO2 and less O2
than in the blood

adll 8 o Lae 8l aauS gl 5 SI g ySI S gl 36 Lgn AV I—
— CO2 moves from the tissues into the blood
all (I Aaui¥) (g (g U S gl AU & ey —
— 02 moves from the blood into the tissues
A ) ol e CpanS ) ey —
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Hemoglobin in red blood cells carries O, (Up to 4 O, molecules
helps transport CO,, and buffers the blood
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Hemoglobin carries O,, helps transport CO,, and
buffers the blood

pdl) Jalas g (5 g3 81 daeaS) (AU 85 (A dolew g (S (i o gasgd) Jans

= Most CO, in the blood is transported as bicarbonate
lons

Gl g Sl ciligy Ay o aall A ¢y g St daas) AU aliea JA3, w

CO, + H,0O €

H,CO; &= H"+ HCOs

Carbon Water Carbonic Hydrogen Bicarbonate
Dioxide Acid lons
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Circulation
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THE HUMAN
CARDIOVASCULAR
SYSTEM
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The Heart
‘,‘mﬁ

= The mammalian heart consists of
(o Qi) & lal) S5y
— Two thin-walled atria that move blood to ventricles
Oisladl ) adll st )5 adl) ey il —

— Thick-walled ventricles that Pump blood to lungs
and all other body regions

anall o) al aran g a0 aall zuzat Al g add) A cpiday —
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Our circulatory system is a double circulatory system.

This means it has two parts.
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the right side of the
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deoxygenated blood.
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Blood from the heart gets around the body through
4 gadl) due gY) (e £ 980 EE PIA acall ¢l Ja) A QI8N e aall adaly

a. ARTERY o) el

b. VEIN SJJJ\J\

C. CAPILLARY  4xgeall iyl
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The ARTERY Gl il

Arteries carry blood away from the heart

thick muscle and
elastic fibres
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The VEINS 53 oY)

Arteries carry blood towards the heart
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Thin muscle and
elastic fibres
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Cellular elements (45%)

Cell type Number aaxdl Functi
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Mechanisms Of Gas Exchange
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Three Phases Of Gas Exchange
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Breathing
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In Blood
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Requires A Continuous Supply Of Oxygen
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Moist For Diffusion Of O, And CO,
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Respiratory Surfaces
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Air Is Warmed And Moisturized
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Air Is Sampled For Odors
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Air Is Drawn Into The Respiratory Tract
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Exhalation
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Air Is Forced Out Of The Respiratory
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Transport Of Gases In The Human Body

Sl a3 i ) S

Heart Pumps Blood To Two Regions

Cpifhaia ) adl) QI8Y iy

Right Side Pumps Oxygen-Poor Blood To
The Lungs

el G G N 8 anll el cailad) fuy

Left Side Pumps Oxygen-Rich Blood To
The Body

o) Al ) CpaasL b Al ) cailad) fos
o

This Presentation is NOT an Alternative to the Textbook!

1st semester 2019/2020




Gas Exchange i\l Jas

z Baaall = haal) iy o
In The Lungs, Blood Picks Up O, And AaaS) (A 3k g CppaansY) aal) AL ¢ i ) A
Drops Off CO, O
In The Body Tissues, Blood Drops Off O, | ws) AU 3l cpas¥) adl) &G | aval) daid) b
And Picks Up CO,, Os A

O, Moves From The Alveoli Of The Lungs
Into The Blood

adll A i U A ggd) gy gad) (ha sy & jaly

CO, Moves From The Blood Into The
Alveoli Of The Lungs

Blay sall ) adll (e ¢y g2 S L) AU & Aty
Gk &) 5

Tissues Have More CO2 And Less O2 Than
In The Blood

adl) B oa Laa JBI a9 JAS) ¢ ga Sl dasS) AU Lga

CO2 Moves From The Tissues Into The
Blood

adl) A AV (e Gy ga S daas) AU & Ay

02 Moves From The Blood Into The
Tissues

Ay adll Cra Gy & jaly

This Presentation is NOT an Alternative to the Textbook!

1st semester 2019/2020




Gas Exchange

Gl ) Jals

= Uao ol = aaall iy
Animals Transport O, Bound To Proteins il gy Jasi pal) (s JATS Ul gaad) alina
Respiratory Pigments i) Ciliuall
Copper-Containing Pigment caladl) e 4 glaal) claual)
Mollusca Gl )]
Iron-Containing Hemoglobin Laad) Ao g siaall G gl sangd)
Vertebrates iy 841 alina
Invertebrates iy el
Buffers Blood adl) Jalag 9
Heme Group pagl) 4 gana

CO, In The Blood Is Transported As

adll (A ¢y ga S M\@heha.adu

Bicarbonate lons In The Plasma

LAJ)..\MQAuUJ,USg,J\ <l g 4.\,3&

This Presentation is NOT an Alternative to the Textbook! 1st semester 2019/2020




