PR E R

¥ Human‘ Respiratory System

STUDENTS LEARNING OUTCOMES (SLO's) - &

e V_Afte‘r studying this unit, the students will be able to C):
Define the respiratory surface and list its properties . . . o % ‘
Describe the main structural features and functions of the com of human resplratory 5}’“9’"
_ Explam the ventllatton mechamsm in humans '
. Descrtbe the transport of oxygen and carbon dtoxzde t
outline the role of resptratory ptgments : . :
State the causes, symptoms and treatment of upp ptratory Tract Infecttons (SiniJSEtiS: “’t"ﬁ-‘; media)

Describe the disorders of lungs. (emphysema

5
cﬁz’t>
o

&

and lower Resptratory Tract Infections (pneu & onary tuberculosns)
PD).
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INTRODUCTION ' ey

' ‘ lecules. For this g~
e o ms get energy out of food mo is purp
studied in your previous class how organis! A . %
organ?sogsiz\:fy out catab'osi,ic processes in their cells, collectively called cellular‘res:plratTlgn :glycoly:ns, K:ebs cycle,
electron transport chain) These processes Use oxygen a(;\dhprgFiuce c,a;?igrg:;onxggxid: ;ni:)nlhe: :;Ciaro:\i;?r::tion s
Y . i i the disposa aty
used for the uptake of oxygen from the environment an L il he
body system level. It involves breathing and the exchange of oxygen and carbon le);ldt(;." ilsn z:: ctae;illgzngs. The Organ
which carry out these processss constitute the respiratory system. The theme o p explain the
respiratory system of humans and important respiratory disorders.

10.1 RESPIRATORY SYSTEM OF MAN .

It consists of the organs that carry out external respiration (uptake of oxygen and' dlqusal of carbpn dioxide) ,
the body system level. The main organs of respiratory systems are the lungs which provide suitable respiratory Surface
for this gaseous exchange.  ~ ‘ - '

g[ What is meant by the respiratory surface, and what are the Rro erties that enable j fo

T effectively perform gaseous exchange? ' ’ '

Ans. Respiratory Sutface’ Q .
The respiratory surface refers to the area where the actual gas exclw:, urs between the environment anq

the blood. This gaseous exchange takes place through the process of diffusidg Tn humans and other .vertebrates that
breathe in air, oxygen from the air diffuses into the blood, and carbom& iffuses from the blood into the air,
Properties of the Respiratory Surface ;s Y - .
The following properties enabie respiratory surfaces to e c'\lﬁ)a’rry out the diffusion of gases across them,
it. St

It is moist and permeable - 50 that gases may pass
It is thin - so that gases have to travel a minimum e

It has a blood supply - so that gases can diffuse,i @ out of the blood.
It has structural support — so that it remains afid does not collapse.
It is located internally - so that its moist su
Air ventilates over it —i.e., moves towar
~Air reaches it after passing a branc

s not lose water to the atmosphere.
away from it. : = :
bular way - so that air becomes saturated with water vapour

Nowupswmn =

befare reaching it o .
' .y.i'AIrmovEsinandout . - :, Eaee
o ar e R L Thini b) o | Our cells obtain oxygen from the
AV s / (b , | blood. The blood obtains this oxygen
- £ . mw from air present in our lungs. Oxygen
twater & mucus) - - | diffuses across the wet membranes of
oo LR ~ | the lungs, which are filled with air in
’ " | the process of breathing. ’

o~ Blood supply

D e 21 : ¢ -
Fig. 10.1 %’é‘propcrties of rgspiratqry'surface'A

For Board Exam & MDCAT : m@: '

B

1. What s the function of the respiratory surface? 3.  In humans, which gas diffuses from the blood into
*A). To store oxygen : o , the air? ML ' '
B): To transport oxygen to tissues ' ' ~ A).Oxygen B). Nitrogen
Q). To exchange gases tetween the environment and © Q). Carbon dioxidey” D). Hydrogen g
bloodv” . - : | 4 What property of the respiratory surface allows gases
D). To absorb nutrients s to pass through it? i R 7 hy
:2.  How does gaseous exchange occur at the respiratory A). It is dry and thick
: surface? . : 3 : B). It is moist and impermeable
A). Through act ‘e transnortR}. Through osmosis ¥ C). It is moist and permeablé\/

Q). Through diffusion\/_ D).-Through filtration " D). Itis rigid and dry
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|d the respiratory surface e thin?

ou

< s:‘etai" ate A). To avoid air contact B). To reduce heat l0s5
b A)'So ases travel a minimum distance ./ C). So, it does not lose water to the atmosphere

82 glow blood dirculation - D). To preyer D). To make breathing difficult

1o allow D™ Prevent air ent _ , Gt
hat is the r;:‘cz;’“ance of blood supply to r):he S swu'r‘faatcg meant by air ventilates over the respira ory
s atory su

f ;plfa . , )

rt; 7o warm the su_rface ~ B).To supply'nutrients :)- Air flows only once through it

! ases can diffuse in and out of blood ). Air becomes stagnant

50,9
To remove waste

keeps the respifatory surface
- v:nfs it from collapsing? "B\ ahd

Q). Air moves towards and away from ity”

D). Airis completely filtered ' .
10.  Why does air pass through a branched tubular way

before reaching the respiratory surface?

P sels B). St

A, glr:d ves D)) M::J:J:”'al SUppOl't\/ ’ A). To remove oxygen B). To cool it down ‘/

o). Cil . i ‘ C). So, air becomes saturated with r vapour

why 15 the respiratory surface located internally in D). To reduce press:'re : ) ’
b jertebrates? '

ﬁT What is meant by the respiratory surface? ﬁ

Ans. Respiratory surface means the area where actual gas exchange occ tween the environment
and the blood. This gaseous exchange occurs through diffusion, In humans aiftother vertebrates which breathe
iy aif, OXygen from the air diffuses into the blood and carbon dioxide diffuse Ne blood to air. '

How does gas exchange occur at the respiratory surface? 5 @

5, 635 exchange at the respiratory surface occurs through the process of m . In this proce"_-ss, oxygen from the
air diffuses Into the. blood, and carbon digxide diffuses from th to the air. This exchange of ‘gases
happens at the respiratory surface, which serves as the interfac eén the environment and the circulatory
system. . ' _ .

; Why must the respiratory surface be moist and permeabl O

he;j%s

. The respiratory surface must be moist and permeable so t es may pass through it. Moisture helps dissolve
gases, which is essential for their diffusion across cell mgffirans. Permeability allows the respiratory surface to
facilitate the movement of oxygen into the blood and dioxide out of the blood. -

| What structural features support efficient gas ey at the respiratory surface? . _ ]

s, Several structural features support efficient gas & e at thé respiratory surface. It is thin, so that gases have
to travel a minimum distance. It has a blood su o that gases can diffuse in and out of the blood. It also has
structural support so that it remains open % es not-collapse. These features collectively enable effective

diffusion of gases.
i How is the respiratory surface prote
. The respiratory surface is located int
- ‘entilates over it, i.e, moves to
passing a branched tubular wgy
adaptations help maintain moi

m drying out, and how is air prepared before reaching it?

1 so that its moist surface does not lose water to the atmosphere. Air
and away from it. Moreover, air reaches the respiratory surface after

at air becomes saturated with water vapour before reaching it. These

and protect the respiratory surface from drying out. ’

2. Whatis the Up espiratdry Tract and what are the roles and structures of its components?

. Components of Human Respiratory System = o ‘
The organs of the respiratory system form a continuous system of passages, called the respiratory tract, -
hrough_whiCh air flows into and out of the body. The respiratory tract has two m'ajopdivisions:‘ the upper respiratory
| and thé'lqw'er respiratory tract. - ; ; : s
Wer Respiratdry Fraek ..
hhel;““s‘sts of nasal cavity, pharyn
. °dy. They also clean, humidify, an
Sl Cavity RS
lT-h.e external openings of-the nos
‘s a large, air-filled space behin
cs nhaled air flows through the nasa
0se to its surface.

x and l.érynx. These organs are involved_in the movement of air into aricf out
d warm the incoming air. No gas exchange occurs in these organs, ¥

e called nostrils, lead to a nasal cavity.
d the nose and is partitioned by a nasal s.eptum_ (a part of the nasal bone).
| cavity, it is warmed.and humidified by blood vessels present very
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2.' Pﬁa
L ]
[ ]

Hairs in the nose and mucous produced by mucous membranes trap larger foreign particles in '(he:air,befor

they go deeper into the respiratory tract. )
In adgition t‘:) its respiratorypfunctri)cl)ns, the nasal cavity also contains chemoreceptors needed for the Sengy
smell, and contributes to the sense of taste.

rynx :
The pharynx is a tube-like structure that connects the nasal cavity
oesophagus. .
Both air and food pass through it, so it is part of both the respiratory and the digestive systems,
Air passes from the nasal cavity through the pharynx to the larynx (as well as in the opposite direction)
Food passes from the mouth through the pharynx to the oesophagus.

8

and oral cavity to the laryny
and

3. Larynx:

The larynx connects the pharynx and trachea. It is composed of muscles and cartilages.

Itis also called the voice box, because it contains two bands of smooth muscles called vocal cords.

The vocal cords vibrate when air flows over them and so produce sound.

The epiglottis is a cartilaginous flap that extends in front and above the o@ of the larynx, calleg the

glottis. ' .

When air enters the larynx, the epiglottis remains standing upwards to alloassage.

When we swallow, the backward motion of the tongue raises the larynx.

This causes the epiglottis to be forced downwards; closing ihe glotti

This action prevents swallowed material from entering the larynx. \'
Upper Respirator

Track

the larynx move the vocal
art to allow breathing. Other
es in the larynx move the vocal
s together to allow the production of
vOcal sounds. The: latter muscles also
control the- pitch of sounds and help
control their volume. ;

Nasal cavity
Pharynx

Lar&nx
Laser .Resplrator ; | If Téwéiléwgd matefial does iSt_art to enter
Track | the” larynx, it irritates the larynx and

; stimulates a strong cough reflex. This
Trachea ‘ '

‘g‘enerally expels the material out of the
.| larynx, and into the throat. '

Bronchus-

Lung 'EP19|°t?i5 ‘ Vocal cords

T}achea $osa
Trachea L
- TR S i * Cartilage

View from top

External view y
- Fig. 10.3 - Larynx and Trachea

i
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yrd Exam & MDCAT @.SL
g Y
fof —hich of the following is not a part of the

? Upper DDA g s iy b T e e
. espiratoly tract? 6. What s Y
AN ssal cavity B) Pharynx gy s i» ‘:_,. Cavlty? ensoqr fur-ctrons are associated with the nasal
() Trachea Dlaynx 0 hen e it A Slghtand tOUCh ! B) Heanng and. balance

main functi W A . ok
what is the tion of the organs in the uppe, : C) Smell and tastey”" D) Taste and hearrng iy

2 iratory tract? y B
resg;s exchange BT z I':'e? Phaan connects the na.:al and oral cavmes to
5 ement of air, cleani fansport of nutrients - | - A ' el e i
C) Mo Ing, humidifying, and warming - B Nasal septum and trachea £
It\/ . STRNMNG, chie i 2B) Lafng('aljllqlges_qpha‘g‘usﬁ/;_: T
p) Circulation of blood , C) Epiglottis and giottis o
;  The nasal cavity is partitioned by? s P D) Trachea and bronchi © =~ 4 2o 15
a)Nasal membrane . B) Mucous gland 8. . Which statement about the phagynX is true?
() Nasal septumy” - " D) Vocal card S AN Itisonly part of the respi ‘@ :.ystem
: What happens to air as it - tonfes 2 :B) It allows:only.food. to g#88s fRrOugh. ;
4. passes th :
cavity? » rough the. “as"’" -+ . Cyltis part of botp respifatsy and drgestrve systems/
A) It is exhaled ImmEdlately _ D) It connects the ih g0 the nasal cavity only
B) It becomes dry - . . 9 _Why is the Iary@ alled the voice box?
Q) It is warmed and humidifiedy” aiient A b Dt filters aig B) It allows tasting

" 'C) 1t contarg Cords that produce sound/
t

D) It is used for gas exchange - . : : . : h
) e stomac

What structures trap forelgn partrcles in the nasal: |
cavity? :

A) Blood vessels and muscles B) Bones and cartrlage ; .
C) Hairs and mucousy” D) Cartilage and glottis -~ | . ¢

1. What organs make up the upper respir:
’ . Ans. The upper respiratory tract consists o

involved in the movement of air into and out of &

w

al cords - B8) Nasal septum

; D) Ep»grottts/ Y

t and what are thelr functuons? Sh i

sdl cavity, pharyrx, ‘and larynx:: These organs are
dy’ They also. clean, humidify, and avarm the.incoming air.

No gas exchange occurs in these organs.

2. What are nostrils and what do they lead t

Ans: The external openings of, the nose are ¢
 filled space-behind the nose. il

a septum? R

3. What is the structure and role of tlg?
‘Ans The nasal cavity is partitioned by @ eptum, which is a part of the nasaI bono This septum dIVIdES thenasaL '

cavity and helps support the s f the nose. -
4. How does the nasal cavity @ jon the inhaled a|r7 . ‘
Ans As inhaled air flows throu asal cavity, it is warmed and humidifiéd’ by blooe: vessels oresent‘
its surface. This conditi@fin ps prepare the air before it enters the lower resniratorv tract *

5. . What role do hairs gt cous in the nasal’ cawty play?

Ans. Hairs in the nose an cous produced by’ mucous membranes trap Iarger forergn par“cle; AR HE hnfnre
they go deeper into the respiratory tract. This helps.to clean the air, A

6. Besides respiration, what sensory functions does the nasal cavrty perfarm'z

 Ans. In addition t0 its respiratory functions, the nasal’ cavity also contams chemorecepfors needed for the sense of

smell, and it contributes to the sense of taste.

7. Whatis the pharynx and what systems isit part of? '

Ans. The pharynx is a tube- -like structure that connects the-nasal ‘cavily ana- oral ‘cavity 'to the! iarynx and oesoohagus
Both air and food pass through it, so it is part of both the respiratory and the diaestive svstems. z«

8. How do air and food pass through the pharynx?

he nasal cavity through the pharynx to the |
Ans. Air passes from t pharynx to the larynx, as well as in the cpposite dlrectron Q
pa sses from, the mouth through the pharynx to the esophagus PP ,Eq, ¢

- .-,_-... F2%

rils.’ These nostnls lead to a nasal cav.ty, which is a Iarge, au’-
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) i rti |1t is also called the yp;
9. What is the structure and function of the |an"‘7 ¢ muscles and cartilages. It is € Voice
¥ - ‘ harynx and trachea. It s composed 0 ds. The vocal cords vibrate when air floy,
Ans, -The larynx conne;t: t‘he tpW ;Zands e ooth muscles ~ lled vocal cords.
box because it contains
over them and so produce sound.

10. What is the function of the epiglot ) d above
Ans. The epiglottis is a cartilaginous flap that e)ftends n frontd’?m upwards to give way
When air enters the larynx, the epiglottis keeps oy I|ng nx. Due to it, the epiglo
something, the backward motion of the tongue raises the 'aryth.e e :
close the glottis. It prevehts swallowed material from entering

d function of the Lower Respirat

tis and how does it work? the opening of the larynx called the glottjs

to air. When we swallgy,
ttis is forced downwards tq

' ory Tract?
3. Describe in detail the structure an

Ans. Lower Respiratory Tract . '
» The Iowerprespiratory tract includes trachea, br.onchl, bronchioles, an:SSI:ngs.
bronchioles conduct air from the upper respiratory tract into the Iungé. 'I_'hese p ] gesy
repeated branching. There are an astonishing 2,414 kilometers of a|Lw?yse eco
respiratory tract! It is only in the lungs, however, that gas exchangg occurs betw @

1. Trachea - ) \. | x'
Structure | . AT\ §
The trachea, or windpipe, is about 1 inch wide and 4-6 inches o i b8

long. N

“ " lts walls are made of smooth muscles and C-shaped rin (f\
cartilage. _ E s ,
Function -

Connects the larynx to the lungs for the passage of air,

It is the widest passageway in the respiratory tract. . :

trachea, bronchi, ang
a tree-like shape, with
air through the human

Lining and Protection . .
- The trachea is lined with mucus and cilia.

The cilia propel foreign particles trapped |: E

mucus toward

Right lung Left lung

the pharynx. '
Support : - b _ Ft'g.' 10.4 - Tree-like branc'hing of the lower
~ The C-shaped cartilage rings proib gth and support to . respiratory tract
keep the trachea open. P, . ' ~
Branching . -
© Atits lower end,'the trache es to form two bronchi.

- 2. .. Bronchi, Bronchioleq lveoli
Primary Bronchi : -
. There are two prim ofchi (singular: bronchus): the right and left.
~ These bronciji efteg the lungs and branch into secondary bronchi.
Secondary Bronc% N . .
The right lung h&€ three secondary bronchi, ahd_the left lung has two.
Y1 In the secondary bronchi, the C-shaped cartilage ed
Tertiary Bronchi and Bronchioles e ’
~ The secondary bronchi branch into tertiary bronchi.’
These further branch into smaller tubes called bronchiole:
Bronchioles do not have cartilage plates. 4
; They divide many times and give rise to terminal bronchioles.
Alveoli ' R

e lT e)rmmal bronchioles end in alveolar ducts, which terminate in clusters of tiny air sacs called alveoli (singular: -
alveolus). ‘ ' ' ' ’

rings are replaced with caﬁilage platés.

Alveoli are the primary sites for gas exchange in the Iuhgs.
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ngs
3. Luf‘gre and Membranes

tu '
S‘NCThe jungs are the largest organs of the re

visceral pleura, li ;
. embrané + lines the |y : side of i ¢ ’
first 'T?c cavity. The small space between thfe\gs while the second membran:a;h I'U":gl ls'covered o igindiiye

: se two memb , parietal pleura, lines the inner wall of
ran f

hor? ngs to expand and
Jows the 1479 P contract freely during b,eathinges' called pleural cavity, is filled with fluid. This fluid

Spiratory tract, The out

Lob‘esEach' lung is divided into lobes The right | ‘
. two lobes. The smal ' ung is larger and i ;
ontei™s tw ; ler left lung allows room for thcgeJ heart Cﬁ-n tains three lobes. The left lung is smaller and
Alveoh and Bronchioles , Which is just left of the center of the_ chest.
as mentioned previously, ‘

the terminal bronchi end i
eoll. These clusters make the buik of the | ronchi end in alveolar ducts. Each alveolar duct{opees in a dluster of
3 e lung and are surrounded by blood capillaries. E er contains 20-30

Rt lveolus is made of moi itheli
alve°"' An a of moist epithelial ti i . i
I where gas exchange takes place bet eetrlisill:: :i)rn;y 0.1 micrometre thick). S vide the respiratory

’ o,
where gas exchange takes place. _nd blood. The alveoli are the@’lional units of the lungs

gas Exchange , ' S \.

s contai i G
dL: r:aghugd tcl:t‘;izr,?x'mate'y 480 million alveoli (range: 274-790 millf ung pair in adult humans. They
provi A race area for gas exchange. When we breathe in, oli fill with air, making the lungs
expand. Oxygen in the air inside the alveoli is absorbed by the blood vig'di in the network of tiny capillaries that
surrou_nd them. The blood in these capillaries also releases carbon @iglideNalso by diffusion) into the air inside the
aveoli. When we breathe out, air leaves the alveoli and rushes into ide atmosphere, carrying carbon dioxide

with it. ‘
Trachea . D N Cluster/Sac o
: ' ~of alveoli - Capillaries

3 0 '
By
s TBRary bronchus

ardiac notch .

Superior lobe

Alveolar
duct -

Middle lobe

_ Inferior lobe ' Terminal
bronchiole

Inferior lobe ,\

* Pulmonary Alveolus
Pulmonary vein .« °
artery

Fig. 10.6 - Clusters of alveoli

You have studied‘ pulmonary arteries carry — — : -
deoxygenated blood™to the lungs. This blood || Some epithelial cells of alveoli secrete a liquid [

absorbs oxygen in the lungs and pulmonary veins || called surfactant, which lines the inside of alveoli. It

caiiy e oxygenated blood back to the heart to be pr'evgnts the constantly alveoli from collapsing and
pumped throughout the body. The lungs ,also sticking together when air moves out of them. In
receive: oxygenat'ed blood from the heart that | healthy lungs, surfactant is secreted reabsorbed.

provides Oxygen to the cells of the lungs for
cellular respiration.
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For Board Exam & MDCAT

1. .Which of the following structures is not part of the | 6.  The terminal bronchioles end in? —\
"lower respiratory tract? a) Alveolar sacs . b) Alveolar dl{clts\/'
a) Trachea b) Bronchi ¢) Secondary bronchi d) Pleura! cavities
o) Larynxv” . d) Lungs 7. What covers the outer surface of the lungs?
2. What s the function of cilia lining the trachea? a) Parietal pleura b) Bronchioles
a) They produce mucus  b) They absorb oxygen c) Visceral pleuray” d) Alveoli
c). They propel foreign particles trapped in mucus 8. Why is the left lung smaller than the right lung?
toward the pharynxv” a) It has fewer lobes b) It has less oxygen
- .d) They exchange gases ) To make space for the hearty”
3.. The trachea branches at the bottom to form? d) It contains fewer bronchi
Lo 38 Alvealiy - . b) Two bronchiv” 9. What is the thicknes epithelial tissue thy
.©) Twolungs - d) Two pleurae . makes up an alveolu ‘ '
4.  How many secondary bronchi are found in the right a) 1 micrometre b) 0.5 micrometre
lung? ‘ ¢) 0.1 microme d) 2 micrometres
a) One b) Two, : 10. How does gas @xchange occur in the alveoli?
0 Threey” - .. d) Four " a) Activegnspo b) Osmosis
5. '_Which of the following structures lack cartilage ¢) Diffu v’een alveoli and surrounding
B plétes? . . : : . aapifla @ ’ ,
a) 'Primary bronchi ~~ *' b) Secondary bronchi - d). & of enzymes
) Tertiarybronchi . d) Bronchiolesy” SR 14

; SQ ~1. . What structures are included in the lower,
Ans.  The lower respiratory tract includes trache
-Ans.

- . passage open, The trachea branche

Ans.

“Ans,
.~ First membrane, visceral pleura, lines the lungs while the second membrane, parietal pleura, lines the inner wall

‘What are tertiary bro
" Ans. The Secondarybron%
" The bron’chio‘les& 'have cartilage plates. They divide many times and make terminal bronchioles. The
‘terminal bronchiel
alveclus), in th o L S OREIE B :
‘What are the lungs and how are they protected?

tract? :

rohghi, bronchioles, and lungs. The trachea, bronch,
rdet into the lungs. These passages make a tree-lixe
/414 kilometres of airways conducting air through the
, that gas exchange occurs between the air and blood.

and bronchioles conduct air from the upper respirat
shape, with repeated branching. There are an astoni
human respiratory tract! It is only in the lungs, ho
What is the structure and function of the tra
Trachea, or windpipe, connects the larynx t
respiratory tract. It is about 1 inch wide

shaped rings of cartilage. The tracheanj
the mucus toward the pharynx. The C%

ngs for the passage of air. It is the widest passageway in the
inches long. Its walls are made of smooth muscles and C-
vith mucus and cilia. The cilia propel foreign particles trapped in
cartilage provides strghgth and support to the trachea to keep the

bottom to form two bronchi.

How are the bronchi structured 3ifd fow do they branch?. = . - . b ‘

There are two primary bronch@ula'r, bronchus). The right ‘and left bronchi enter the lungs and branch into
smaller, secondary bronchi.efere two 'secondary bronchi in left lung while three in right lung. In secondary
bronchi, the C-shaped ca ire: replaced with cartilage plates. ey X

d how do they lead to alveoli? e N
h into still smaller tertiary bronchi, which branch further into very small bronchioies.

nd in alveolar ducts, which terminate in clusters of tiny air sacs, called alveoli (singuiar, -

The ‘Iun’g’Ié are the largest organs of the respiratory tract. The outside of each lung is covered by two membranes.

of thoracic cavity. The small space between these two membranes, called pleural cavity, is filled with fluid. This

_ fluid allows the lungs to expand and contract freely during breathing. ,

: “How are the lungs divided and what is the difference between the right and left lungs?
" Ans.. )
. contains two lobes. The smaller left lung allows room for the heart, which is Just left of the centre of the ches.

Each Jung is divided into lobes. The right lung is larger and contains three lobes. The left Iuﬁg is smalle: &
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How do terminal bronchioles con
T ae mentioned previously, the i nect to
AnS: alvi‘o“- These clusters make the
20-30 alveoli.

what is the structure of an alveolus?
8. An alveolus is made of moist epithelial tiss

o alveoli?
inal bronchj end in

bulk of the lung alveolar ducts, Fach alveolar duct opens in a cluster of

and are surrounded by blood capillaries. Each cluster contains

ns- P ’ L
AT ihere gas exchange takes place betWeenlfh(onl'y 0.1 micrometre thick). So, they provide the respiratory surface
where gas exchange takes place. @ air and blood, The alveoli are the functional units of the lungs
many alveoli ;
> Fu:‘g-" con)t’ain aPPFZ:n?;teslen:{;n human lungs and what is their function?
ns: s €ly 480 million : o
X provide a huge total surface area for gas e:cl\{:;?\" (range: 274-790 million) per lung pair in adult humans. They
e.
10. How does gas exchange take placein the alvegoli?
.When we breathe in, the alveoli fill 'with i W \ . } :
ns- : ‘ alveoli fill 'with " "
A absorbed by the blood via diffusion in tha‘r' making the lungs expand. Oxygen in th inside the alveoli 15

he blood in these

e network of tiny capillaries that surround
en we breathe out, air

a f ) i t

4.  Whatis the Mechanism of Breathing or Ventilation? ’ \
) o [ ]

ans. The mﬁ‘fi":‘?t”tROf ;he air in and out of the body is called bkéaihing 1; ‘ a@on. Our lungs do not dra\)v in air
or push it out. ather, it is done by creating negative and positive pre ’&n the lungs
rhis role is played by two sets of muscles i.e, 0 i

1. diaphragm (dome-like large skeletal muscle that separates &vity afid-abdsien) and

2. the intercostal muscles (present between each pair of ribs).

[nspiration

pefinition _ e '~_ | 0
Taking in of air is called inspiration or inhalation. '

Role of Diaphragm o e e
For this purpose, the diaphragm contracts. lt-céUsgz :

Role of Intercostal Muscles - =~ ’

At the same time, the intercostal muscles co@
Resulting Changes in Thorax = """ = _ , :
These contractions increase the space in@horax: ‘As-a-result, lungs expand because of the adherence of the

visceral and parietal pleural membranés.

Change in Pressure and Air Entr ‘ B o o s Ty orco
The -expansion of lungs -lower @ _;-vpr’e,s‘sur_e'inside"them.-'The'pressﬁre in lungs becomes lower than the
atmospheric pressure and the ¢ @ ers the lungs. - TR At s s

aphragm to Iéwerv'ag_ic__i take a'more flattened shape.

raises the ribs and ?’?P"_’"dS, tfwe rib cage.

E
'

 |+Atmospheric pressuresig leugh-at high altitudes. It | | Birds have lungs as'well as air sacs in their body. Air |,

means a. greater ingreastwin thorax is Fegtiired to || flows in one direction. It flows from outside to |
make the pressuré”i) lungs lower" than the || posterior air sats. For here, the air goes to the
atmospheric pressure. That is why.it is harder to || lungs, then tGanterior air-sacs,”and"then outside.
breathe - at * high  “altitides, ‘The “Body" adapts”| | The flow of air is in the opposite directionfrom
mechanisms to improve oxygen uptake under- (| blood flow. ‘So, gas-exchange takes place ‘much
these conditions, ‘which “is “why  athletes ‘often more " efficiently. This' type of breathing ' enables
undertake high altitude training prior to birds fo ‘obtain the required oxygen, even at high
competitions.” L altitudes where oxygen cpncentrqtiqn islow. -~

Expiratipn,.::,,_._.
Definition ' e
Moving the air out of lungs is called expiration or exhalation.
Elastic Tension:from Inspiration’

_ E.Xpans'i'o'n" of the thorax‘and lungs during inspira
Muscle Relaxation

1

tion places these structures under elastic tension.” *
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- ) . les and diaphragm.
This elastic tension is relieved by the relaxation of the intercostal muscl

Role of Diaphragm
When dlaphragm relaxes, it assumes its dome-like shape

Role of Intercostal Muscles . .
'Similarly, when intercostal muscles relax, the ribs lower and rib cag

Reduction in Thoracic Space and Lung Recoil i
These movements decrease the space in thorax and allow the lungs to rec

Change in Pressure and Air Exit ' .

So, the pressure inside lungs becomes more than the atmospheric pressure and the air moves out of the lungs,
How is Breathing Controlled? . )

Each breath is initiated by neurons in a respiratory centre located in the medulla oblongatatlr.‘:,matga;to:tf the
brain stem. These neurons send impulses to the diaphragm and intercostal muscles, sti tg' les Fela ract,
causing inspiration. When these neurons-stop producing impulses, the diaphragm and ine alm X and

expiration occurs. O

Air moves in

e moves inward.

Air moves out “i

Intercostal muscles contract|
and Rib cage expands

ntercostal muscles relax
and rib cage becomes smaller

Lung

Diaphfagm

Expiration (Exhalation)

. _ | ' - 7 F% - Mechanism of breathl'ng'
For Board Exam & MDCAT %@ EQS@

1. What is breathing or ventilati 2 : ' . ©) Contract and lower the diaphragm
a) Movement of food in the d@ tract ‘ . d) Expand the abdominal cavity ‘
* b) Movement of air in and bodyv” - |'5.  What happens to the thoracic space " during
" ¢) Movement of blood ri e inspiration? '
d) Movement of mus g exercise | a) It decreases . b) It remains the same
2. Which muscle sepdiates the thoracic cavity and ©) Itincreasesy”. . d)ltcollapses
abdomen? i - | 6.  Why do the lungs expand during insplration?
a) Intercostal muscle b) Diaphragmy” - a) Because the rlbs lower '
¢) Cardiac muscle d) Skeletal muscle of the arm | - b) Due to the adherence of v;sceral and panetal pleura‘
3... Whatis the role of the dlaphragm in breathing? |, membranesy’
a) It relaxes to inhale air . .¢)Due to contraction of the heart muscles
b) It contracts and lowers to help inspirationy” : d) Because the diaphragm relaxes
- €) It-contracts to push air out of the lungs - , 7. When the lungs expand during IMP"’“'N‘- Wt
d) It moves the ribs outward e happens to the air pressure inside them? °
‘4. - What. do the intercostal muscles do during [ = @) Itincreases above atmospheric pressure
X inspiration? g i ‘ < b) It remains equal to atmospheric pressure ,
a) Relax and lower the ribs ' - ¢) It decreases below atmospheric pressure\/
b) Contract and raise the ribsy” d) It becomes zero :
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what is expiration?

f a) Taqug a".lmo the lungs 12, How does lung recoil affect air pressure inside the
b) Moving air out of the lungs lungs?
¢) Exchanging oxygen in the alveoli a) Decreases pressure below atmospheric
d) contractlpn :: the diaphragm b) Pressure stays the same
What causes the elastic ¢) Increases pressure a eric
4 br:athill?:n . tension in the lungs during d) No effect?:n ;resijrt::ove atmosphericy”
a) Expan orax and _ 13. i
b)) Contraction of abdomin::\iss g::ng inspiration " :?:,:‘aet';edl?s the respiratory centre controlling breathing
¢) Pressure from outside ajr a) Cerebellum b) Medulla oblongatay”
d) Movement of blood in lungs ¢) Cerebrum d) Spinal cord
0. what happens to the diaphragm dugin AP 14, What triqgers inspiration in the breathing process?
a) It contracts and flattens piration? a) Relaxation of intercostal muscles
b) It rglaxes anq assumes dome-lika shapey” b) ngurons in the respiratory gentre sending impulses to
o) It raises the ribs iaphragm and intercos, les
d) It expands the thoracic cavity Z)) I::‘:::Jf inhcarbon.diox' ke
s i e changes in
a5 SIS g ) Rlb.s move upward : a) Continuous imp@rom the brain
) ge moves inwardy” b) Relaxation Bkdiaphragm and intercostal musclesy”
d) Ribs do not move : g
: ¢) Contract phragm only
— 1. What is breath — d) Air p.ht;&tside becoming lower than inside lungs_
) L
draw in air.or Pushci.':/ ZT: rl\ita(t)l:et:] ?t?src;?): ik of.the ", oy L ven'tilation. sk e
_ , . ) e by creating neg positive pressures in the lungs.
2. Which muscles are involved in the mechanism of bre .
ans. Two sets of muscles play a role in breathing: (i) the di m, which is a dome-like large skeletal muscle that
s?pr_ag:tes the thoracic cavity and abdomen, and (ii) ercostal muscles, which are present between each pair
of ribs. :
3. What happens during inspiration or inhalati
Ans. During inspiration or inhalation, the dia ra@ tracts, causing it to lower and take a more flattened shape.
At the same time, the intercostal mu ntract, raising the ribs and expanding the rib cage. These
contractions increase the space in the causing the lungs to expand due to the adherence of the visceral
and parietal pleural membranes. , o g
4, How does the expansion of lung§ d ing inspiration affect air pressure inside the lungs?
Ans. The expansion of the lungs Iov@ air pressure inside them. The pressure in the lungs becomes lower than
the atmospheric pressure, a esult, air enters the lungs. '
5. What is expiration or e n? L _
Ans. Expiration or exhalati process of moving air out of the lungs.
6. How does the elasti ion create during inspiration influence expiration? . :
Ans. The expansion of horax and_ lungs during inspiration places these structures under elastic tension. This
" elastic tension is Telieved by the relaxation of the intercostal muscles and diaphragm, allowing expiration to
oceur. - o ‘ T, ’ X
7. - What thanges occur in the diaphragm and intercostal muscles during expiration?
Ans. When the diaphragm relaxes, it assumes:its dome-like shape. Similarly, when the intercostal muscles relax, the
' ribs lower and the rib cage moves inward. These movements decrease the space in the thorax and allow the
lungs to recoil. ' . oy
8. How does lung recoil affect air pressure and air movement during expiratlon? _ .
Ans. The recoil of the lungs increases the pressure inside the Iungs, making it more than the atmospheric pressure.
This causes the air to move out of the lungs. s
9. Where is the control center for breathing located? , o _ .
Ans, The control center for breathing is located in the medulla oblongata, which is a part of the brain stem.
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10. How do neurons in‘the medulla oblongata control the process of breathing?

Ans. Neurons in the resplratory centre of the medulla oblongata send |mpulses to the diaphragm and mtercostal

- muscles, stimulating them to contract, which causes inspiration. When these neurons stop producing impulses
the diaphragm and intercostal muscles relax, and expiration occurs.

10.2 TRANSPORT OF GASES : -

. e
The process known as gas transport is an essential component of resprratron Oxygen is transported from lungs

to all tissues and, at the same time, carbon dioxide is transported from tissue to the lungs. The following is a brief
description of the mechanisms by which gases are transported in human body.

@ How does oxygen move from the alveoli into the blood, and how much oxygen dlssolves in

blood plasma compared to the total oxygen carried by bleod? Aiso w note on the factors
affecting the transport of oxygen?
Ans. Transport of Oxygen

Diffusion and Binding

The partial pressure of oxygen in alveoli allows to diffuse through alveoli |Qu
blood, small amount of oxygen dissolves in the biood plasma. Blood plasm di

- mL O, per litre. Yet whole blood carries almost 200 mL O, per litre! Th
- dissolved in blood plasma but is bound to moiecules of haemoglobin :rs
Formation and Role of Oxyhaemoglobm

The partial pressure of oxygen in alveoli (at sea level)-is ap
pressure of oxygen in the atmosphere. So, about 97% of the
‘becomes oxyhaemoglobin. This molecule. has a bright red, t

blood capillaries, some of the oxyhaemoglobm releases oxyﬂ

Imonary caprllarles Inside the
ssolve a maximum of only about 3

n is that most of the oxygen is not
BCs..

an’/ 105 mm Hg, which is less than the partial
&lobin within RBCs combines with oxygen and
tOvjuice colour. As the blood travels through the
Pbecomes a:dark red coloured deoxyhaemoglobin.

Oxygen Release and Reserve -

‘Consequently, when blood Ieaves the tissue in t
‘Here, 75% of haemoglobin is saturated in the form
oxyhaemoglobin-has released its oxygen to the ti
large reserve of oxygen enables the blood to ful®l
Factors Affectmg Oxygen Transport
Effect of Exercise on Oxygen Unloadin

‘During exercise, the muscles use %nxygen from the caprllary blood It. decreases the venous blood partial
pressure of oxygen to 20 mm Hg case, the percent saturation of haemogloorn drops from 75% to 35%.

Because arterial blood still contain haemoglobm ‘thé amourit'of - oxygen unloaded is now 62% (97% minus
35%), instead of the 22% at rest%

Effect)

Role of pH and Temperatur
- The CO; produced lowers the pH of blood. This lowered pH reduces’ haemoglobin‘s: affinity for oxygen
and thus causes it to releggx

n more-readily. The effect of pH on‘haemoglobin’s affinity for oxygen is known'as
the Bohr effect. Incre mperature: has -a similar_effect:on haemoglobin's: affinity for oxygen. Durmg exercise,

c skeletal muscles: prc% ore heat, haemoglobin unloads a higher percentage of the oxygen.:

%it has a low partial pressure of oxygen (40 mm Hg). -
oXyhagmoglobin. It means that 22% (97% minus 75%) of the
Neaving 78% oxyhaemoglobin in the blood as a reserve. This
ody's-oxygen needs during, exercise as well as at rest.

Oxyhaemoglobin®” is  bright red  while | [ The OXygen reserve also ensures that the blood

deoxyhaemoglobin  is  dark  red. ° But | | contains enough oxygen to maintain life for four to |-

deoxyhaemoglobin imparts & “bluish " tinge - o1 five minutes if breathlng is mterrupted or if the |

tissues. Bécause of these color’ changes, vessels_' ' heart stops pumpmg ¥}
| "“that carry oxygenated blood are always shown with |

a red color, and vessels that carry oxygen- depleted

blood are mdrcated with a blue color o

For Board Exam 8& MDCAT : m{ %l

1. What allows oxygen to diffuse from alveoll into_ | ', b) Partral pressure of oxygen in alveoll\_/
pulmonary capillaries? e

) Cdrbon dioxide levels in alveoli
. a) High oxygen concentration in blood d) Temperature of the blood



https://v3.camscanner.com/user/download

How much oxygen can

b
2 jitre? loog Plasm, dissg|
a) About 200 MI b Ve per b) Bri
bout 3 mLy” ) Aboyt 105 vy - nght red (tomato juice color) v
oA hole d) Aboyt 50 . 7 9 Blue d) Yellow.
) Why(‘:ici:so ‘Itlre: i?\ b||°°d €AY much o " What happens to oxyhaemoglobin as blood passes
wha i plasmgy ore oxygen than through the tissue capillaries?
a) Because of dissolveq Carbon dioxig 2) it binds more oxygen
b) Because oxygen binds haemg le - b) It releases oxygen and becomes deoxyhaemoglobiny”
¢) Because plasima hag high Oxygeng Ol.)ll:\ Inside RBCs €) It changes to plasma ’
d) Because of blood Pressyre affinity ‘ ~d) It changes to carbon dioxide
What is the partial pressype 8. How much haemoglobin is saturated in venous blood
b sealevel? ' of oxygen in <" 2oli at 1oaving the tisues?
Approximately 40 a) 22% b) 75%v"
Z)) Agproximatel))l/ 10?;?;:3 v ' ) 97% d) 35%
o) ApproXimately 75 mm s v 3. During exercise, what hap .to the percent
4] ABBIBHafely 25 ' Hg ‘ Saturation of haemoglobin i ou¥ blood?
it pareifteg r:m Hg a) It increases to 97% ecreases to 35%y
5. . ¢ of haemoglobin : €) It stays at 75% ops t0 22%
oxygen in the alveolj? combines with | 10, whati
< iRD ' _ . atis the Bohr's e
a) ggu/"/ b) 75% a) Effect of oxygen preSgurdlon haemoglobin
) 37% d) 22% b) Effect of temw%on oxygen transport
6 What colors does °thaemoglobin have? ¢) Effect of pH admoglobin’s affinity for oxygen\/
/ﬂ Dark red - d) Effect of ioxide on blood plasma
@""—IQ 1.  How does oxy

Ans. The partial
sk Pressure of oxyqen i §
cap|||ar|e5_ T . ygen in alveoh allow

How much oxygen dissolves in bl

Ans. |nsiqe the blood, a small amount of oxygen dissolve
maximum of only about 3 mL 02 per litre, ’

3. How much oxygen does whole blood carry, ang
Ans. Whole blood carries almost 200 mL O2 per litre.

o diffuse through alveoli into pulmonary

~

ood pla.sma?-

Qé blood plasma. Blood plasma can dissolve a -

i m'ore_than what dissolves in plasma? )

. r€ason'is that most of the oxygen is not dissolved in blood

: plasma but is bound to molecules.of hae g@nsidethe RBCs. ' : '

4. What s the partial pressure of oxygen:b iatsealevel? = :

Ans. The partial pressure of oxygen in alveolj level) is approximately 105 mm Hg. '

5. How does the partial pressure of o n alveoli compare to that in the atmosphere?

Ans. The partial pressure of oxygen in alfeoliis less than the partial pressure of oxygen in the atmosphere.

6. What percentage of haemog| ithin RBCs combines with oxygen in the alveali?

Ans. About 97% of the haemoglopimyithin RBCs combines with oxygen and becomes oxyhaemoglobin.

7. Whatis the color of ox globin? ~ ~ . o - |

Ans. Oxyhaemoglobin has ! red, tomato juice colour, " BRI Y g

8.  What happens to dglobin as blood travels through the blood capillaries? . .

Ans. Some of the oxyha%bbin releases oxygen and becomes a dark red coloured deoxyhaemoglobin.

9. What is the partial pressure of oxygen in blood Ieaving the tissue inveins? =~ - SR

Ans. When blood leaves the tissue inthe veins, it has a low partial pressure of oxygen of about 40 mm Hg.

10. What percentage of haemoglobin remains saturated in the form of oxyhaemoglobin in venous blood?

Ans, About 75% of haemoglobin is saturated as oxyhaemog‘lqbin in venous b_|9°_‘_i i st ' l

1. How much dxyhaemo'gldbijn releases oxygen to tissues at rest? y S il

Ans. About 22% (97% minus 75%) of the dxyh_’aemgjglobin rgleases i,ts‘oxygen to ‘the tlssues at rest. -

12. How much oxyhae"m'c’:g'lobin remains in the blood as areserve after oxygen rel,_eafg atrest? .

Ans. About 78% of oxyhaemoglokin remains in the blood as a réserve. -

13. is this Iz of oxygen important? _ e - L] ;

Ans, ‘#:3 .I:;i::;:;gvz r:fs Z:(‘;;en e)rzgle?s th: blood to fulfil the bgdy's oxygen .needs during exercise as well as lat :
rest. g :
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14.  What happens to oxygen use by muscles during exercise.? -

Ans. During exercise, the muscles use more oxygen from the capl.”af)’ 0 -blood?
15. How does exercise affect the partial pressure of oxygen in venous i
Ans. Exercise decreases the venous blood partial pressure of oxygen to. about s .
16. How does the percent saturation of haemoglobin change dunng exercrdsp
Ans, The percent saturation of haemoglobin drops from 75% to 35% during exz " -r'est‘)
17. What is the percentage of oxygen unloaded during exercise compi.!f‘—’ ' °t o (.')f B p—
Ans. The amount of oxygen unloaded is 62% (97% minus 35%) during exercise, Inste

18. How does carbon dioxide produced by tissues affect blood pH?

Ans. The CO2 produced by tissues lowers the pH of blood.

19. What effect does lowered pH have on haemaglobin's affinity for oxyge'n?
Ans. The lowered pH reduces 'haemoglobin‘s_ affinity for oxygen and thus causes it tc'; rel o
20. What is the Bohr's effect and how does temperature influence haemogiobig(s gen affinity?

Ans. The effect of pH on haemoglobin’s affinity for oxygen is known as.the Bohr’ﬁ |Incrizsd'8§c}etirr2$:rramte';? has
a similar effect on haemoglobin's affinity for oxygen. During exercise, skelet scles p , and
haemoglobin unioads a higher percentage of oxygen.

oxygen more readily,

6 Write a detailed note on the transport of carbon dioxid\o

Ans. Introduction - ¢ @

- Blood capillaries deliver oxygen to the tissues and remove c Nioxiderfrom ti_ssues. The partial pressure of
€O is higher in tissues than in blood. This causes carbon dioxi :G’er from tissues into t'he'blood. Conversely, in
the'luhgs, the partial pressure of CO; is lower in the alveolitthdn Tythe blood, so carbon dioxide moves out of the
blood into the alveoli. Blood transports carbon dioxide from ti¥sye®vo lungs in three different ways:

1. Transport as Bicarbonate lons - ‘ Q
- Approximately 72% of carbon dioxide is carried in

* Carbon dioxide enters the red blood cells (
the presence of the enzyme. carbonic anh
e Carbonic acid (H.C03) dissociates to for
* The hydrogen ion readily associates wi
the tissue. : AN
* The bicarbonate ions (HCO;") m @ from RBCs into plasma.
~*  This movement is facilitated bmnsporter that exchanges onhe chloride ion (CI°) for a bicarbonate ion—
- this process is called the “chlei, ift” or “Hamburger phenomenon”. . '
2. Transport as Carboxyhaemoglo@ : ERR
‘About 20% of carbon-dioxi arried as Carboxyhaemoglobin.

* When the partial pr f CO. is higher in blood than tissues, CO, combines with the globin chains of
- haemoglobin and arboxyhaemoglobin. K
" 3. Transport as Dissolve
t

Plasma
* When CO, enN lood, a little amount dissolves in the water of blood plasma.
* About 8% carried this way. ‘ T
Conversion of Carmioxide in Lungs
* The blood carries €O, in these three forms to the lungs. :
* The lower partial pressure of CO, (PCO;) in the air inside the alveoli causes the conversion of H;CO, into
H.0 and COz l ) _ :
* The CO; diffuses out of the blood into the alveoli, so that it can leave the body in the next exhalation.

od as bicarbonate ions.
d combines with water to form carbonic acid (H2€03) in

geh ions (H*) and bicarbonate fons (HCO;).
aemoglobin, and the oxygen of oxyhaemoglobin is released to

The formation of carbonic acid is important in ’
maintaining the acid base balance of the blood, || €02 binds to the protein portion of haemoglobin
because bicarbonate serves as the major buffer of || While O; binds to the haem irons. So, both do not
the blood plasma. compete for attachment to haemoglobin.



https://v3.camscanner.com/user/download

Carbon Monoxide Poisop;
NG Incom i
:J;: r;zrgf?}uf;ﬁ? 9as. If gas heatErsp:iLeéfot'Ebusnon of f
‘ LS s the body through inhalati urnin
oxygen. T is. blndlng reduces | Yalation an
tissues, leading to tissye hd

uels such as wood, gasoline, propane, or natural
g overnight in closed environmer's, CO accumulates in
d binds to haemoglobin with a mu h higher affinity than

amount of haemoglobin available to transport oxygen to the body's

S : hypoxi :

poisoning may include headacphe adi(0?<ygen deprivation). It leads to CO poisonirg. Symptoms of CO
and loss of consciousness. In Seve"re. ;Zs'nes_s, Weakness, nausea, confusion, shortness of breath, chest pain,
- es, It ca

/’\n cause permanent brain damage, and even death,

Tissue cejls

Alveoli

“CO, 4 A
X mbines with Fio O — e H,CO5
o racmogiobin o |

(i 2 1ED - H,COz

RBC

With B S 4 Z {ﬁi *
; Fagi 10.8 - Transport of Carbon dioxi

For Board Exam & MDCAT

1. What causes carbon dioxide to

: enter th
“tissues? . e blood from

A) Higher partiai pressure of €O, in blood 6
B) quer partla_nl pressure of CO, in tissues ‘ ' I ) ride ions across the RBC membrane?
C) Higher partial pressure of O, in tissuesy” g Bohr's effect - B) Salt bridge
D) Equal partial pressure-of CO, in blood and tissues ‘ .
2. In lungs, why does carbon ' .
‘ blood? :

A) Because oxygen concentration is high in alveoli-

Proton pump :
D) Chioride shift of Hamburger phenomenony”
How much: carbon dioxide is transported as

dioxide move out of jthe

B) Because bloo_d pressureis high . i s Zir;;:xylfaemégﬁo.l) "? B) 72%
Q) B.ecause partial pressure of CO; is lower in ve@\ C 0 20%v T "~ D)50% .
in blood v/ AN | 8 With what part of haemoglobin does CO; combine to
D) Because CO is actively transported - - : form carboxyhaemoglobin?
3.  Which of the following forms carri “highest | . - A)lron " B) Heme
-percentage of CO, in the blood? = L e . C)Globin chainsy” . D) Oxygen e
A) Carboxyhaemoglobin B)Dissol@pl’asma - | 9.  What percentage of carbon dioxide is transported
- O)Bicarbonzteionsy”* D) CagramiM&acid =~ .| - dissolved in plasma? - B e
4.  What enzyme helps CO, com i%h water to.form | A) 10% ? B) 72%
carbonic acid in RBCs? e RS I > T D) 8%V
A) Catalase ' ase : |10, How is carbon dioxide finally removed from - the
- 'C) Carbonic anhydras )Lipdse | - % ~ body? R ; .
5. What happens to carbogijc acid inside red blood'cells? | A) Tt)rough'urme ‘ _B) Absorbed by muscles
A) It evaporates - .| AT Y 0 Diffuses into alveoli and is exhaledv”
~ . B)It combines with oxygen = 4 D) Storedin liver cells

| 1. wa do blood capillaries contribute to the exchange of gases in tissue:? o RS
SQ‘ Ans. Blood capillaries deliver oxygen to the tissues and remove carbon dioxic’ from tissues. The partial
pressure o; CO; is higher in tissues than in blood. It causes the carbon dioxide'to ente rorn tissues into bleod.
2, What happens to carbon dioxide in the lungs in terms of partia'l pressur_e? ; - |
Ans, The proczgs reverses in-lungs where the partial pressure of CO, is lower in alveoli than in blocd. This causes
) ioxide ti : dinto the alveoli. . = :
carbon dioxide to move out of the blood | /ec ok
3. How does blood transport carbon dioxide from tissues to Iungs.? »
Ans. Blood trahspong carbon dioxide from tissues to lungs in three ways:
| 1. As bicarbonate ions, " 2. As carboxyhaemoglobin, and

'8 :iAs d‘issqlve'd CO, in plasma.
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4. How is carbon dioxide transported in the form of bicarbonate iotjns? _ 88 SHtes TR

Ans. Approximately 72% of carbon'dioxide is carried in the blood as bicarbonate ions. 2 €n Ers the RBCs ang
combines with water to form carbonic acid (H,CQ;) in the presence of.enzyme ca‘rbomc an ydrasg. Carbonic.
acid (H,COs) disassociates to form hydrogen ions (H*) and bicarbonate ions (HCOs'). The hyyirogen fon reagj,
associates with oxyhaernoglobin and oxygen of oxyhaemoglobin is released to the tissue. While the b'ca’bonate
ions (HCO;") move out from R8s into plasma. .

5.  What is the role of the “chloride shift” or “Hamburger phenomenon” in carbon dioxide transport?

Ans. The movement of bicarbonate ions (HCO;") out from RBCs into plasma is facilita'fed by' aﬂ tranfporter that
exchanges one chioride ion (CI) for a bicarbonate ion. This is called the “chloride shift’ or Hamburger
phenomenon”.

6. How much carbon dioxide is carried as carboxyhaemoglobin, and how is it formed? ‘

Ans. About 20% of CO; is carried as carboxyhaemoglobin. When partial pressure is h‘igher in blood thay,
tissues, CO, combines with the globin chains of haemoglobin and forms carboxyfiaemeglobin.

7. How is carbon dioxide transported in dissolved form in blood plasma?

Ans. When CO; enters blood, a little amount dissolves in the water of blood p bout 8% of CO; is carried thjs
way.

8. Inwhat forms is CO; carried by the blood to the lungs? \.

Ans. The blocd carries CO; 1o the lungs in three forms: as bicarbonate i% arboxyhaemoglobin, and as dissolveq

CO; in plasma. , ¢
- . 9. What happens to carbonic acid in the lungs during the re@f carbon dioxide?
Ans. The lower PCO; of the air inside the alveoli causes the ¢ f H,CO; into H,0 and CO,.
10. How is carben dioxide finally removed from the be ’
- Ans. The CO, diffuses out of blood into the alveoli, so that if

Jeave the body in the next exhalation.

10.3 RESPI PIGMENTS A
Respiratory‘pigme_nts are special proteins j hd or tissues and are involved in transporting oxygen
throughout body. They also serve fer other purposgs e. storage, CO; transport, and transport of substances other

than respiratory gases. The two well-known respigatory pigments are haemoglobin and myoglobin.

g'/: Describe the structure a?f@ﬁ

n of Haemoglobin and Myoglobin in detail.

Ans. Haemoglobin ‘
Structure of Haemoglobin- @ ‘ ool : ‘ L » ' '
~ Haemoglobin is z protein p@ In RBCs. A haemoglobin molecule is composed of four globin (globulan
polypeptide chains (two a chaj two B) and four haem groups. There are 141 and 146 amino acids in the a
~ and B chains, respectively. Ea-@peptide chain is folded in sucha way that it contains a pocket-where the heme A
group binds. So, each chain ciated with a haem group. '
Haem Group Compositie » , " ;
_ A haem group; %c.‘ n iron ion held.in a porphyrin ring. The iron ion is attached with four nitrogen atoms
of the polypeptide v o
Oxygen Binding , : , :
Under higher pattial- pressure of oxygen, iron ion attaches a molecule of O,. In this way, one haemoglobin
-molecule can carry up to four 0, molecules. '
'Myoglobin »
Definition and Location ’ .
Myoglobin is the oxygen-binding protein in skeletal and cardiac muscle cells of vertebrates. It gives a distinct
* red or dark gray colour to muscles.
Structure of Myoglobin . - ' B
Itis a monomer, composing of a single polynucleotide chain (made of 153 amino acids) and contains a single
- haem group. Therefo -, it is capable of binding with a single 0, molecule. '
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function of Myoglobin

this way, '“Y°9'°bi”wgm: the muscles when they need.

For Board Exam & MD%

Thee:::jc::g afﬁnity.Of. myoglobin is high as compared to that of haemoglobin. As a result, myoglobin serves as
it INg protein in muscles. It releases oxygen when the partial pressure of oxygen is below 20 mm Hg. In

Haemoglobin

1
Myoglobin

—_—

Consists of four polypeptide chains.

Consists of one polypeptide chair.

Possesses four haem groups.

Possesses one haem group.

Found in blood (RBCs).

Can attach four O, molecules.

Found in skeletal and cardiac m%

Can attach one Oz molecule

Transports oxygen.

Stores oxygen.

Has less affinity with oxygen.

Loses oxygen at PO, 60 mm Hg.

Polypeptide
) chain

chains of haemoglobin are bound to each other by salt bridges,
ydrophobic effect.

1.

What is the composition of a haemoglobin molecule?
A) Two P chains and two y chains

B) Four B chains )

C) Two a chains and two B chainsv”

D) One a chain and one B chain )

How many amino acids are there in the a and @
chains of haemoglobin respectively? .

A) 120 and 130 - B) 141and 146v" .

C) 100 and 104 D) 153 and 160

Where does the haem group bind in the héemoglobln

. molecule?

I

A) Inside the nucleus B) In the blood plasma

'C) In a pocket within each polyseptide chainv’

D) Between two globin chain

What does the haem grou ‘onsist of?
A) A calcium ion in a protein . ng

B) An iron ion held in a porphyrin ringv”
C) A potassium ion in a lipid ring

D) A magnesium ion in a glucc se ring

_How many oxygen molecules can one haemoglobin

molecule carry?
A) One B) Two
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Q) Three : D) Foury’ B) Two a chains and one haem 9’9”;’ '
6. Under what conditicn does ivon jon attach a molecule C) A single polynucleotide SIS Rinde haem
of oxygen? i . |
A) Under lower partial nressure of oxygen D) Two B chains anc'J e ha-em i
B) At night only 9. How many amino acids l a;e ’ present i, the
C) Under higher partial pressuie of oxygeny” polynucleotide chain of my9914¢)r "
. D) Only during respiration A) 141 B)‘ ?
7. What is inyoglobin? €153 ' o
A) A blood protein in white bivod celis 10. When does myoglobin release oxygen 4, the
B) A hormone in the brair, muscles? Bove 40
C) The oxygen-binding protein in skelotal and cardiac A) When partial pressure of oxygen Is above 40 im Hgy
muscle cellsy” B) When partial pressyre of oxygen is below 20 rm
D) A digestive enzyme Hg\/ ,
8.  Whatis the structural composition of myoglobin? G) Bunng cigestion a is absent
A) Four globin chains and four haem groups Dy @nlyssihen hagmag y

ST
1. What is haemoglobin and what is its molecular structure? Q
- Ans. Haemoglebin is a protein present in RBCs. A haemoglobin @ e is composed of four glop;,

(globular) polypeptide chains (two o chains and two B) and four hagm glewps. There are 141 and 146 amip,

acids in the @ and P chains, respectively. Each polypeptide chain is fo irPsuch a way that it contains a pocket
where the heme group binds. So, each chain is associated with agha up.
2. Whatis a haem group and how does it contribute to oxyge ort in haemoglobin?

Ans. A haem group consists of an ivon ion held in a porphyrin gng.{he fron ion is attached with four nitrogen atomg
of the polypeptide chain. Under higher partial pressur. &en, iron ion attaches a melecule of O,. in thj
way, one haemoglobin molecule can carry up to four O, les. ' ' :

3. What is myoglobin and where is it found in the bo , S

Ans. Myoglobin is the cxygen-binding protein in skelet @cardiac muscle cells of vertebrates. It gives a distinct
red or dark gray colow to muscles.” o :

4. What s the structure of myoglobin and howf{do®s i liffer from haemoglobin structurally?
Ans. It is a monomer, composing of a single polyigucteotide chain (made of 153 amino acids) and contains a single
haem group. Therefore, it is capable of bi ith a single O, molecule. ’

5.  What is the function of myoglobin n does it release oxygen? o : .
Ans. The binding afiinity of myoglobin s compared to that of haemoglobin. As a result, myoglobin serves as
~ the oxygen-storing protein in mu%’t releases oxygen when the partial pressure of oxygen is below 20 mm
ygen to the muscles when they need. -

Hg. In this way, myoglobin prcq
, o -4 RESPIRATORY DISORDERS

(A range of discrders ca;
can range from mild and se!
otitis media, pneumonia,

he-respiratory system and interfere with respiration. These respiratory disorders
ng conditions such as the common cold to more severe diseases such as sinusitis,
nary tuberculosis, emphyseéma and COPD. ‘

[g_&__ Desc xper Respiratory Tract Infections and explain Sinusitis -and Otitis Media in detail,
- finclu%their symptoms and treatments. - : -
Ans. Upper Respiratary Tract infections (URIs)

Upper Respiratory-tract “infections (URIs) affect the nose, throat, sinuses, and larynx and can be easily
transmitted from person to person through respiratory droplets.: '
1. Sinusitis
_ Definition ) , .

Itis the inflammation of the lining of the sinuses (fcur paired air-filled spaces that surround the nasal cavity i.e.
under the eyes; above the eyes; between the eyes and behind the eyes), it may be acute (lasts for 7 to 10 days) or
chronic (lasts longer than 12 weck). : ’ ' -

.Causes ‘ : .
Most cases of ¢ usitis are due to viral infections; some may be due to bacterial infections and rare cases may .
also involve fungal ir sctions. ' . ‘
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toms of Sinusitis include
o™ cover
plugged nose
pus-like nasal discharge
Loss of sense of smell
Facial pain
A feeling that phlegm is fallin
Headache that is sometimes
, Treatment

. Most cases are caused by viruses
without antibiotics.

aggravated by bending over

and resolve

oIf it is due to a bacterial infection, antibiotics or |
sulpha drugs are usually prescribed,

«Besides it the physician may also prescribe
nebulization, which can be useful in reducmg '

inflammation in the sinuses and nose and to
accelerate recovery.

« For chronic or recurring sinusitis, trealment may

include nasal surgery in which the pathogens and
mucous are.removed. :

2. Otitis Media

pefinition

It is the mﬂammatlon of the middle ear Otitis may be acute (ra

Causes
The common cause of otitis medla is accumulatlon "

of fluid in Eustachian tube; which cannot be drained
from the middle ear. When this fluid is not dralned it gl
adiows the growth of bacteria and viruses in théy
middle ear that lead to otitis media.’, '
Symptoms of Otitis Media mclude

o Severeearpain

. Pulling at one or both ears

.o Fever ,

o Fluid draining from ear(s)

» Loss of balance

¢ Hearing difficulties
'Treatment ;

Q

Treatments include oral

For Board Exam & MDCAT

g from the back of nose into throat

Above eyes ~_

Behind eyes.

and nose

Under eyes

\O Smuses
@“

t) or chronlc (Ias*s mcre than six weeks).

' Inflammation and
I . fluid accumulation
7S N ! %

5 b _ in the middle ear

Eustachian tube
(narrowed) .

Fig. 10.11 - Otitis media

pncal pam ners and antlblotlcs (if caused by bacterial infection).

E_@)s@’

.. Which parts of the body are affected by Upper
: Resplratory tract infections (URIs)?
(a) Lungs and bronchi
(b) Nose, throat, sinuses, and Iarynx/
- *(c) Esophagus and stomach :
(dj Kidneys and bladder - ; ‘ | 4.
- How are Upper Resplratory-tract Infectmns usually :
~ transmitted? :
(a) Through'food (b) Through skin comact
(©) Through respnratory dropletsy” . ] £ B
d) Through contammated water

. (a) 2 to 3days

What is slnusms?

(@) Inflammation of the lungs

(b) Inflammation of the sinuses' Immg\/
(c) Blockage in the brorchioles

.(d) Swelling of vocal tords

Where are the sinuses located? -

(a) Inside the lungs (b) Around the stomach
(c) Surrounding the nasal Lavutyv/

(d) At the back of the thiroat

How long does acute sinusitis typicaily last?
(b) 7 to 10 daysv”
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(b) Inflammation of the sinuses

(c) Over 12 weeks (d) 1to2 months 1o ilammaton o the middle eary”
" 6. :vi,,hlj:::;s;ype of infection most commonly causes (@) Infection of thfe gy
- (a) Bacterial (b) Fungal 9.  What causes otitis media?
() Viraly" (d) Parasitic- o (a) Dust allergy "
7. - What is the most common treatment for viral (b) Fluid accumulation in the Eustachian tubey”
. sinusitis? (c) High blood pressure (d) Smoking
(a) Antibiotics . (b) Surgery‘ 10. Which of the following is NOT a symptom of ot
i ibioti : media?
:;)) gﬁ:ﬂ\ﬁi\:atg;m entbiotes” , (a) Severe ear pain | (b) Loss 'of ba‘Ia'nce'
8.  Whatis otitis media? (c) Plugged nosey” (d) Hearing difficulties
(a) Infection of the throat T i

1. What areas of the body are affected by Upper Respiratory-tract In ‘
Ans. Upper Respiratory-tract Infections (URIs) affect the nose, throat, s, and larynx and cap be

2.

Ans.

v Ans.

Ans.

Ans.

Ans,

Ans.
- middle ear. When' th
"to otitis media.

Ans.

9.

Ans.
- 10.

Ans.

* 10 days) or chronic (lasts longer than 12 week).

Symptoms of
"loss of balance

easily transmitted from person to person through respiratory droplets.

What is sinusitis?
Sinusitis is the inflammation of the lining of the sinuses (four paired an@’i spaces that surround the nagy
h

cavity i.e, under the eyes; above the eyes; between the eyxs and be& e"eyes). It may be acute (lasts for 7 ¢,

What are the causes of smusms? : ' ‘ 7
Most cases of sinusitis are due to viral rnfectrons some may due to bacterial infections, and rare cases may

QN

nasal discharge, loss of sense of smell, facial pain, 3
hroat, and headache that is sometimes aggravated by

also involve fungal infections.

What are the symptoms of sinusitis? o
Sym'ptoms of sinusitis include fever, plugged nose, pus:|
feeling that phlegm is falling from the back of nos ‘
bending over. :

What treatments are avallable for. smusrtls?
Most cases are caused by viruses and resol

vithout antibiotics. If it is due to a bacterial infection, antibiotics or
sulpha drugs are usually prescribed. Besigeyththe physician may also prescribe nebulization which can be useful
in reducing inflammation in the sinu s%ose and to accelerate recovery. For chronic or recurring sinusitis,
treatment may include nasal surgew@c the pathogens and mucous are removed. : ,
What is otitis media?. : , _ ‘ , -
Otitis media is the.inﬂammati middle ear. Otitis may be acute (rapid onset) or chronic (lasts more than
six weeks). ' SR : *

What causes otitis medl = ' :
The common cause of dla is accumulatlon of fluid in Eustachlan tube, which cannot be draingd from the
s not dramed it allows the growth of bacteria and viruses in the middle ear that lead

' toms of otitis media? . -
media include severe ear parn pullmg at one or both ears, fever fluid dramlng from ear(s),

d hearing difficulties. :
How is acute otitis media different from chromc otitis media?
Acute ofitis media has a rapid onset, while chronic otitis media lasts more than six-weeks.

What treatments are used for otitis media? | -
‘Treatments include oral and topical pain killers and antibiotics (if caused by bacterlal infection).

What are the s

[gs: What are I.ower Resprratory Tract lnfectlons and whlch diseases do they mclude?

- Ans. Lower Resprratory tract Infect|ons include pneumonia, pulmonary tuberculosrs lung abscess and bronchms

J Pneumoma

Pneumonia is a form of acute respiratory mfectlon It can cause mild to life- threatenmg iliness. In pneumonla,

the alveoh of one or both lungs are inflamed and are filled with pus and fluid. It makes breathing painful and limits -
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4 intake- Pneumon.la is Most comm
M children worldwide. only caused by viry
t ses or bacter

y ia. It ing
d a. Itis the single largest infectious cause of

Cﬂ"ses riety of organism :
A V@ S, primari|

and less commonly fungj, ¢ Y bacteria (particular|

OvifUS) an y Str
ca _ eptoco ' :
use pneumonia, ptococcus prieumoniae) or viruses (e.g, human

its symptoms include cough wj

e ) ith ph

oite, high heart rate, and fatigue, Phlegm, shortness of breath, chest pain, fever, bi ¢ skin, loss of
’ ’ , biuaeness of skin, 055 O

. t

specific antibiotics.are used t
0 treat bacteri
AR 0 . at bacterial [
ination prevents against cer ‘teri ISt ics ar ’
e tain bacterial and viral pneumolr?iaArt\)a"iql'\es‘Cs et g Qe
| . s both in children and a

eamal Alveoli do

’ -Atveo-iwith pneumonia.
‘(\ NI Inflammation
e in alveolar
wall

the age of 5 in 2017,
for 15% of all deaths of
nder 5 years. :

t

Alveoli filled
with pus and
fluid

Part of the lung
affected by pneumonia

Fig. 10.12 - Pneumonia

pulmonary Tuberculosis ks ,
" Tuberculosis (TB) is a chronic_infection au
parts of the body but generally affects the lungs.
Cause and Transmission . o v _ : ,
The- tuberculosis of the lungs is calle@\onary tuberculosis. It is highly contagidus and spreads through
cough or sneezes. The bacteria enter tif " ‘multiply and cause inflammation and damage to the lung tissue,

acteria MchbacteriumA tuberculosis. 1t can affect many

including the alveoli. @ o

Effects on Lungs . (L v gl e . .

: The damage to the alveol] d-to the formation of small cavities or holes In the lung tissue, which can make
it difficu|f for the lungs t f@ roperly. in advanced stages, the alveoli are sO darnaged that the lungs may
become unable to supply t 4 with enough OXygen: o

Complications

Gic canden dto al - which is a medical emergéncy.
is Rl G -

ition called respiratory failure,
h with blood, intermittent fe';fer4usually’ in the evening,

Symptoms
dry cough, and chest pain due to. inflammation of the .

Major symptom <
night sweats, weight |oss, anorexia
pleura of the lungs- .

s'og pulmonary tuberculosis are coug
: depression, weakness,

Treatment

_ le antibiotics over a long period of time (for 9 Months) regularly.
Treatment i A

ncludes the Use of multip
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Fig. 10.13 - A lung affected with TB

mQsE

" Enlarged/

Mucus blocked
alveoli
Inflamed in
of br
Fig. 10.14 .

affected by COPD

What does pneumonia affect in the lungs?
a) Bronchi only . b) Alveoliv”

¢) Trachea d) Nasal cavity
Pneumonia can cause?

- a) Mild illness only

b) Life-threatening illness only

€) Mild to life-threatening illnessy”
d) No symptoms :
Which of the followir g is the prlmary bactenal c
of pneumonia? . :

a) Mycobacterium tuberculosis : :

b) Streptococcus pneumoniae y” ' . '
) Human rhinovirus - d) Candida a @
Pneumonia can be caused by? 6

a) Only bacteria b) Only Vi

<) Bacteria, viruses, and sometimes
-d) Only fungi -
What are common sympto ' eumoma? !

a) Cough with phlegm an

|n\/
b) Rash and itching

¢) Diarrhea and _vomu

" What treatment_ r bacterial pneumonia?
a) Antifungal dr b) Specific antlblotlcs\/
¢) Vaccination d) Pain killers only

~ What is tuberculosis?

a) An acute respiratory infection
b) A chronic infection caused by bactenas/
¢) A fungal infection of lungs

'd) A viral infection of nose

Which bacteria causes tubercuiosis?

a) Streptococcus pneumoniae

b) Mycobacterium'tuberculosis v

¢) Haemophilus influenzae

d) Staphylococcus aureus

How does pulmonary tuberculosis’ spredd?
a) Through contaminated water

oint pain and swe[lmg -

10

12.

-,'13.'

14,

16.

17,

b) Thro Montact
0 TH ugh or sneezesy”

insect bites

-@es tuberculosis do to the lung tissue?

ses inflammation and damage including cavitiesy”
auses formation of scar tissue only
( ) Only affects the bronchi

d) Causes Iung cancer

What - is. a serious complication of advanced
pulmonary tubercuiosis?

a) Respiratory failurey”  b) Diabetes .

¢) Liver failure d) Kidney failure ,

Which symptom is typical of pulmonary tuberculosus?
a) Night sweatsy” b) Joint swelling

c) Hair los d) Blurred vision

‘What symptom involves coughing blood?

a) Pneumonia _ .
b) Pulmonary.tuberculosisy” .
4 d)'Sinusitis

<) Bronchitis - ‘ o

How long  is the treatment for pulmonary
tuberculosis usually? _

a) 1 month b) 3'months

c) 6 months , 99 monthsy”

.~ What does bneumonia cause in the alveoli?
a) Thickening of the walls only

b) Filling with pus and fluidv”
¢) Complete destruction of alveoln
d) Dryness of alveoli '

Which of the followmg is NOT a. symptom of .
pneumonia?

a) Fever b) Loss of appetite
¢) Blueness of skin - d) Skin rashy”.

What is a common symptom of pneumoma related to
breathing? - :

_a) Shortness of breath\/ b) Excessnve sweatlng s

¢) Numbness of Ilmbs d) Nose bleeding
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what role does vaccination Play in pneumonia?

i cures pneumonia after infection a) Bronchi D) Alveoliy”
: ents certain b i i o
p) ILprev " acten?l and viral Pneumonias v~ 2 9 P'ffura on|¥ d) Trachea
g It has no role in pneumonia 0. Which of the following is NOT a treatment for
. y . : a treatme
d)itis used:nly;:mtf:nga: infections :)“::;:;nia? ; *
ich pa e lung is mos Ic antibiotics - i
9. wh ulosis? °§t affected by ©) Antiviral d P .« RicTRletiy
17 uberc . rugs d) Chemotherapyv” -

1. What are lower respirato
ry-tract infections and whi i
s, TR i . . and which diseases do
+itis, These fiif tp ry-tract Infections include pneumonia, pulm v i"‘!“de7
pronchitis. ections affect the lower parts of the respirat + PUimonary tuberculosis, lung abscess,
what is pneumonia and what happ s
2 pneumonia is a form of acute respira

" the alveoli of one or both lungs ar
limits oxygen intake.

ens 'fo the lungs during pneumonia?.
tory infection that can cause mil

; d to life-threatening il i
e inflamed and filled with pus a osstiing firexs. In procHFES

nd fluid. This makes breathing painful and
What are the common causes of pneumonia? |

15, Pneumonia is most commonly caused by viruses or bacteria. A variety of or‘@n

‘ (particularly Streptococcus pneumoniae) or viruses (eq. h n rhinovi -
" . g.hu :
Cause pheumonia. : ( 9. -human rhmov'lrus),.t)
‘e .

n What are the symptoms of pnggm;,nia-_;
pns. Symptoms of pneumonia include cough with phlegm, shortness ’df-bre'a.th',- i fevis Bleriess 6f ki, loss:

of appetite, high heart rate, and fatigue.
;. How is pneumonia treated? 5
e‘also used to reduce fever and pain.
1in children and adults. 3

. primarily bacteria
commonly fungi, can

Ans. Specific gntibiotics are used to treat bacterial pneumonia. Ar
Vaccination prevents against certain bacterial and viral pneum

6. What is pulmonary tuberculosis and what causes it?

ans. Tuberculosis (TB) is a chronic infection caused by'ba'cteria
the body but generally affects the lungs. Pulmonary 4
cough or sneezes. . ' L

7. How does tuberculosis affect lung tissue?

Ans. The bacteria enter the lungs, multiply, and éa@m
alveoli. The damage can lead to the forma m
difficult for the lungs to function.properly. - o™y y

8. What complications occur in adva_nce%onary tuberculosis? ~ - \ ‘ APER

Ans. In advanced stages, the aIVeo_li' are flaged that the lungs may becc_imé unable to supply the body with
enough oxygen. This can lead to itfon called respiratory failure, which is a medical emergency.

9. Whatare the major sympto monary tuberculosis? - g e T TE T R

- Ans. Major symptoms of pulmona reulosis are cough with blood, intermittent fever usually in the evening, night -
sweats, weight loss, ano’r@ ression, weakness, dry cough, and chest pain due to inflammation of the

pleura of the.lungs. &m
%c osis treated? ,

10. How is pulmonary ated? . L ) RN
e w€e of multiple antibiotics over.a long period of time (for 9 months rggplarly). .

acterium tuberculosis. It can affect many parts of -
cqusis is highly contagious and spreads through

mmation and daﬁage to the lung tissue, including the
all cavities or holes in the lung tissue, which can make it

Ans. Treatment includes th
10. Write a detailed note on the disordersof thelungs? -~ -

Ans. Chronic obstructive pulmonary disease (COPDY is an importa'nt_ disorder of-the lungs.

1. Chronic Obstructive Pulmonary Disease (COPD) ! : e B e
Chronic obstructive pulmonary disease (COPD) is a chronic inflammatory disease of the lungs. The common

tauses of COPD are tobacco smoking, long-term exposure to harmful pollutants and" chemical fumes, etc. A-small

percentage of genetic predisposition (protein alpha-1. antitrypsin deficiency) can also develop COPD, even without

smoking or significant exposure to pollutants. ' : ' o ' :
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Symptoms
The symptoms of COPD are p¢
and frequent respiratory tract infections.
Treatment ) L
COPD is incurable, but by minimizing exposure to smoke, pollutants, and chemicals, this diseaga
g Cactan 3 ' i d corticosteroids, pulmonary rehabilitati Sloy ;
progression. Other therapies include bronchodilators, inhaled corticos ; P ry ilitation it

p . 2 r and 0
therapy. In some severe cases, surgery such as lung transplantation may be considered. xyg‘én

are persistent cough with mucus (sputum), ARReTees S eaty Bireg, Chest 4
ati
Ug

Chronic bronchitis is a type of COPD. It involves inflammation and narrowing of the brm
the lungs. It leads to increased mucus production, which can further block the airways ang ma
breathing difficult. This disease lasts for three months to two years. It is caused by long-term eXPosyra
to irritants such as cigarette smoke, air pollution, or industrial dusts. Symptoms of chronic bronchiti are
almost same as of COPD such as wheezing, shortness of breath, chesiglightness, and freqUent
respiratory infections. Chronic bronchitis can be managed by quitting smeking® Other treatments ,,,
bronchodilators, pulmonary rehabilitation, and in some cases oxygen thera )
———

2. Emphysema .
Emphysema is a type of COPD.
Cause and Mechanism-

In emphysema, the inner walls of alveoli are damaged6 (}

causing them to eventually rupture. This creates one larger air space
instead of many small ones and reduces the surface area availa

for gas exchange. \
Primary Causes ’

The primary cause of emphysema is smoking. It c® be

caused by long-term exposure to- air pollution; dust, mical
fumes. ‘ §

Genetic Factor '
Emphysema disease can also be ca y -a .genetic
deficiency of a protein called alpha-1 antijtry ' '

s,

Symptoms : PR . _ :
 The symptoms of emphysema j I shortness of breath, Damaged alveoli
coughing, wheezing, fatigue, and ches@(ness. _ , Fig. 10.15 - Emphysema
Treatment . o ' l - . K
Quitting smoking is the important step in managing emphysema, as continued smoking can speed up the
progression of disease. Ot ments include bronchodilators, inhaled steroids, oxygen therapy, and pulmonary

rehabilitation. ’ _ .

For Board Exam ®T o A m@

1. Whattypeo se is COPD? ) a) Persistent cough with mucus
a) Acute infectious disease ; b) Chest fatigue
* b) Chronic inflammatory disease v’ : c) Frequent resbii‘atory infections
¢) Autoimmune disease o d) Sudden high fevery””.
d) Genetic disease _ ‘ . 5. Is COPD a curable disease?
2. What is the most common cause of COPD? - ; a) Yes, with antibiotics b) No, it is incurablev”
a) Viral infection b) Tobacco smokingy” c) Yes, with surgery d) No, but it can be cured
c) Bacterial infection d) Allergies - with vaccines
3.  Which protein deficiency is linked to genetic [ 6.  Which treatment is used to manage symp- $ of
predisposition for COPD? PR copPD? -
a) Hemoglobin b) Albumin . a) Antiviral drugs _
¢) Alpha-1 antitrypsin\/ d) Myoglobin . b) Bronchodilators and inhaled corticosteroidsv
4. Which symptom is NOT commonly associated with ¢) Chemotherapy
~ COPD? d) Antifungal medication
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rgical treatment might be considered for

b) Lung transplantationy”

r
endectomy
d) Heart bypass surgery

2 PP ectomy

consil
gmphyse™® is a type of?

§- 2) As'[h ma

12.

2 b) BTOnchitié
cOPP d) Pneumonia
-~ what happens to a'IveoIi in emphysema?
¢ a)They multiply rapidly
b) lnnerwalls are damaged and "Upture\/
o) They fill with fluid 4
d) They shrink and harden |

at is the effect of alveoli .
?nhgas_exchange? fatege n Rmysema
2) lt increases oxygen absorption
b) It reduces surface area for gas exchangev”’
¢) It has no effect ;
d) It increases carbon dioxide absorption
Besides smoking. which of the following can cause
emphysema? "
2) Bacterial infections . g
b) Exposure to air pollution, dust, or chemical fumesy”

0
13.

14.
10

15.
11. .

'd) Taking vaccines

* ¢) Increasing physical actwo

¢) Viral infections

d) Lack of exercise

Which genetic factor can cause emphysema?
a) Vitamin D deficiency .

by Alpha-1 antitrypsin deficiencyv”

c) Sickle cell anemia

d) Hemophilia

Which of the following is NOT 2 symptom of
emphysema?

a) Shortness of breath b) Chest tightness

o Frequent urinationy”  d) Wheezing

What is the most important SteP in managing

emphysema?
a) Taking antibiotics
b) Quitting smoking

Pulmonary rehabi tidrz ih emphysema is used to?

a) Cure the disea ‘ letely

What type of disease is Chronic Obstructive Pul

—
Ans. COPD is a chronic inflammatory disease of the lub

2. Whatare the common causes of COPD? ‘
Ans. The common causes of COPD are tobacco smoking,

fumes. : ‘ ,
3. Can COPD develop in individuals who do nots

Ans. Yes, a small percentage of people with a enmI
develop COPD even without smoking or signifi

4. Which genetic deficiency is linked to the
Ans. Deficiency of the protein a_lpha—1-_antitry S UM
5. Listthe symptoms of COPD..
Ans. Symptoms of COPDAinclude pgrsi
and frequent respiratory tract in
6. . 1s COPD curable?
Ans. No, COPD is incurable.
1.
Ans. The progréssidn of

D.be slowed down?

sed to manage COPD symptoms.

« 9,

are not exposed to polltltants?
disposition (protein alpha-1 antitry
Jposure to pollutants.

@ pment of COPD? '

ked to COPD. -

b) Improve IUl n and quality of lifev”

¢) Increase s of alveoli

d) Preffer fections S
isease (coPD)?

chemical

rm exposure to harmful pollutants and

psin deficiency) can.

gh with mucus (sputum), shortness of breath; wheezing, chest fatigue,

How can the progreg& o e i
n be slowed down by minimizing exposure to smoke, pollutants, and chemicals.

inhaled corticosteroids, pulmonary rehabilitation, and oxygen therapy.

8. Name some theraP! '
Ans. Therapies include bronchodllators,_ ! . .
Wh t surgical option may be consnlderetd in severe cases of COPD?
a Jantation may be considered in some severe cases.

Ans. L trans .
10 \';:gt is e:lPhysema in relation to COPD?
. R B OPD.
ais atype of € .
Ans. Emphysema ™. to the alveoli in emphysema?

' ; ens Y 2 ;
11" WhathapP of the alveoli are damaged and eventually rupture.

affect gas exchange in the lungs?

Ans. Theinnerl walls
sema

w does emP : .
e - ma creates one larger air space instead of many small

ones, reducing the surface area available for gas
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13. - What is the primary cause of em.phySe".‘a?'

Ans. The primary cause of emphysema is smoking. .
. 14. . Besides smoking, what other exposures can ca ical fumes can also cau
Ans. Long-term exposure to air pollution, dust, or chemic

?
15.  What genetic factor can cause emphysema.' . can cause emphysema.
Ans. A genetic deficiency of the protein alpha-1 antitrypsin ¢a

16. List the symptoms of emphysema. . ique, and chest tightness.
Ans. S)'mptomz include shortness of breath, coughing, wheezing, fatigue, v

17.  What is the most important step in manag.ing empl.lysema?h s

Ans. Quitting smoking is the most important step in managing emphy .

18.  How does quitting smoking affect emphysqna?

Ans. Quitting smoking can slow down the progression of emphysema. N

19.  Besides quitting smoking, what other treatments are used for emphy "

Ans. Other treatments include bronchodilators, inhaled steroids, oxygen therapy,

20. What is pulmonary rehabilitation in the context of COPD and emphy‘se

Ans. Pulmonary rehabilitation is a therapy that helps improve lung functj
emphysema patients.

h sema?
a Py =) emphysema.

IMonary rehabilitation

quality of life in conp

SOLVED EXERCISE AN

MULTIPLE CHOICE QUE
Tick (v”) the correct answer.
1. During inhalation, diaphragm? : .
(a) Contracts and moves upward - " (b)Co @and moves downwardy”
(c) Relaxes and moves upward . (d) s-and moves downward _
2. Which part of the respiratory system acts as t spiratory surface? -
(@) Larynx (b) Tracheay” & . () Bronchi : (d) Alveoli
3. How many oxygen molecules can attach’ haemoglobin molecule?
@1 . ‘ b2 7 ©3 + . (d)4v”
4.  What is TRUE about respiratory‘pigrné S C o

v

in equal amounts
bon dioxide

(@) Transport dxygen from lungs to tj
(b) Transport oxygen and carbon g
(c) Transport less oxygen and
(d) Regulate the pH of blood % PR
3. Which respiratory pigm ound in muscle tissue? ' ,
~ (a)Haemoglobin - (b) Melanin . (c) Myoglobiny” - - (d) Chlorophyll
6. Whatis the maxiv&uht of air that can be inhaled or exhaled during a respiratory cycle?
(a) Tidal volume o\ - (b) Vital capacity v ' ' '
(c) lnspiratory_ resevfe yolume » (d) Expiratory reserve volume
7. In what form is carbon dioxide Primarily transported in the bloodstream?
’ (a) Dissolved in plasma ;i ’ _(b) Bound to ha'e‘mogl_o'bin 2
{c) Converted to bicarbonate ionsy” " (d) None of the above '
8.  Which of the following treatments is commonly used to mManage pulmonary TB?
(a) Antibiotjc;\/ ~ (b)Coughsyrup -~ (c) Surgery
9. Which of the following is a common cause of pneumonia? ' :
- (a) Bacterial i_nfection (b) Viral infection (¢) Fungal infection (d) All of thesey”
10.  Emphysema is characterized by? " ' v g ‘
(a) Inflammation of airways : (b) .Narfowing of airways b |
o 1c). Destruction of_the alveoli in lungsy” - _(d) Fluid build-up_yi‘n lungs

(d) Chemotherapy -
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. & . SHQR
1. Define respiratory gy T ANSWER
Ans. A TESPIFAtOry surfacs 1 2C® and lisg QUESTIONS

_ Bk & 'S propery
the environment. = ite Where gas ex‘:hnr:es.
properties: o
. Thn.w for easy diffusion
e Moist for gases tq dissolyve
e Large surface area
¢« Rich blood supply
2. How does the naga| Cavity function i ¢
Ans. The nasal cavity filters air Gt

. using hai
warms the air before it ro 9 hair and m

aches the lungs UC-L that trap dust, microbes, and other particles. it also moistens and
3. Trace the path of ajr through differe. .

Ans. Nasal cavity — Pharynx - Laryhs f;erenht Parts of the respiratory system.
° - . rac e =y sAhi . . )
4. Describe the structure and function of :lveflli'mr 1 Bronchiotes = Aveol O
Ans. Structure: Aiveoli are tiny, balioon.five o .
, » balloon-like aj : ; -
Function: Site of gas exch I'sacs with thin walls and surroundfd b capillaries.

ange—oxygen enters blood and carbon dioXigde leaves it
5. Whatis the role of diaphra inai : : : \3 '
_ gm during inhal i
. lnha]atlon: iaphrag g nha ation and exhalatlon

. contracts and moves downward, expandi "
"« Exhalation: Diaphragm » EXpan est cavity.

relaxes and moves upward, reducing lume and pushing air out.
6. What are the three ways of the transport of carbon di iK ood?

As bicarbonate ions (major form)
7.  What are the advantages of having millions of a Qathef than a pair of simple balloon-like lungs?

Oxygen and carbon dioxide) occurs between the body and

g the inhaled air?

-
[

aminochaemoglobin

2. Bound to haemoglobin (as carb

3. Dissolved in plasma

= Provides very large surface area for gas exch -

s Ensures efficient oxygen uptake and carbopio¥ige femoval

8. Differentiate between:

[ Term

"Description

ﬁtemal respiratio change of gases between blood and body cells J

[External respira Exchange of gases between lungs (alveoli) and biocd

act [H:Iudes nose, nasal cavity, pharynx, and larynx

tract lercludes trachea, bronchi, bronchioles, and lungs

__][Simaller branches of bronchi ending in alveoli
@ygen-carrying protein in red blood cells

|
1
|
Erger airways that branch from trachea into lungs \
\
|

i ‘]B(yqen-storing pigment in muscle cells \
: LONG QUESTIONS

sm of inhalation and exhalation.

Q1. Describe the mechani
Ans. See Long Question NO. 04
Q2. Describe the transport of
~ Ans. See Long Question No. 05
Q3. Describe the transport of car
Ans, See Long Question No. 06 '

oxygen through blood.

bon dioxide through blood.
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Q4. Describe the structure and function of haemoglobin.

Ans. See Long Question No. 07
Q5. Describe the causes, symptoms and treatment of sinusitis.

Ans. See Long Question No. 08 subereatosis
Q6. Describe the causes, symptoms and treatment of pneumonia and pulmonary ;

Ans. See Long Question No. 09
Q7. Describe causes, symptoms and treatment of emphysema.

Ans. See Long Question No. 10

INQUISITIVE QUESTIONS J
e of gases like oxygen and carbon dIOXIde?
illaries, which together allow for

1.  How does the structure of the alveoli optimize the exchang
. Ans. Alveoli have thin waIIs large surface area, are moist, and are surrounded by capl

rapid and efficient gas exchange by diffusion. .

2. How do diseases like chronic obstructive pulmonary disease (COPD) affect gasgo exohange efflC!?ncy?

Ans. COPD causes narrowing of airways and destruction of alveoli, reducing surfaa and airflow, which impairs
oxygen intake and carbon dioxide removal.

3. Can you explain the process of external resplratlon versus mterr\ ion in the context of gaseouys

exchange?

Ans. .’ : '
e External respiration: Exchange of gases between alveoli and blo Iungs
o Internal respiration: Exchange of gases between blood and b s in tissues.
ellular resplratlon?

4. How does the transport of oxygen in the bloodstrea
Ans. Oxygen binds to haemoglobin in red blood cells and-is d (o] cells where it is used in cellular resplratlon to .
produce energy (ATP). ‘ '

5. What are the enwronmental factors that can m aseous exchange in humans?
Ans. : .

‘Air pollution
, High altitude (low oxygen Ievels)

Smoking R
Temperature and humidity @
Allergens and dust particles b

These can reduce oxygen "av'alla %

amage Iung tissue.
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o

\o

(a) Bacterial infection -

10.

Q2.

Qs.

ah
2.

. (a) They carry oxygen from the lungs to body tissues ’

Self-Assessment Unit 10

arks: 28 _
ch of the followi . -
Ea ing question has four options. Select the correct answer. (10x1 --1;)I Gl i

g t happens t i
what happ o the diaphragm during the process of inhalation?

(@ It contracts and shifts upward
(b) It contracts and moves downward
() It relaxes and rises
(d) It relaxes and moves down

hich struct i ;
2’) Liarynx ure in the respiratory system ss"ves as the site of gas exchange?
o many oxygeh ol (b) Trachea (c) Bronchi . o (d) Alvedli
e ! ecuzss can one molecule of haemoglobin carry at a time?

; - ) Two (c) Three

which of the‘followmg‘ is correct regarding respiratory pigments? - 'C( '
(b) They transport equal amounts.of oxygen and COz - : .
(c) They carry more carbon dioxide than oxygen ' ' O
(d) They help maintain blood pressure ' \.

. Which pigment is responsible for storing oxygen 'in muscles? e (b :
i \ : (d) Chlorophyll

(a) Haemoglobin (b) Melanin’ (¢) Myoglo
Wha.t term refers to the maximum'volu'mé of air that can b€ i ; and exhaled forcefully? - -
(a) Tld.al volume (b) Vital capacity (©) Ifisp Ihresewe - (d) Residual volume
How is most carbon dioxide carried in the blood? . :
(a) As dissolved gas inplasma - (b) Attach aemo’gldbin -
(¢) In the form of bicarbonate ions ~ - - : (&)‘In p t8in mplexes ‘

erculosis (TB)?

(d) Cancer drugs

§ (9 Fungal infection (d)‘AII df the above

aolar walls, reducing respiratory efficiency?

What is the primary method for treating pulmondfyt
(a) Antibiotics : (b) Cough suppressafts. ¢) Surgical removal
Which of the following can lead to pneum I S :

(b) Viral infectign
Which condition is marked by damage fo a!
(a) Airway inflammation‘ : @ (b) Narrowed air passages
(c) Alveolar destruction (Emphyse " (d) Lung fluid retention ey : .

. = R (5x2=10)

Write short answers to the follawing uestions.’
Define respiratory surface an its properties. ;
ring inhalation and exhalation?

What is the-role of diaphg@
& blood? -

What the three ways Sransport of carbon dioxide in
| uniction of alveoli.

Describe the structifé _ _ .
‘ %Hvaemoglobjn-and, myoglobin - 5L :
| (4+4=8)

Differentiate bet
Write detailed ansWg o the following question
rt of oxygen through blood.

Describe the transpo el -
atment of sinusitis.

Describe the causes: symptoms and tre
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