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No work can be done with out energy. Likewise this universal truth, the body Of b
_ ! f
Organisms can not perform various activities without energy. The p;c 1
emi
Tespiration resolves the mystery of releasing energy contained within ch

of some bio-molecyles.
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addition to |

s exch t,iox; :'grﬂt}f process of respiration, autotrophs like plants perform

n carbon dioxid € process of photosynthesis. During this process, plants
€ and release oxygen into their environment. But in the following

B i
on, we will consider the exchange of respiratory gases, only. : ‘

The gas exchange in or
Efficient ganisms takes place by the process of diffusion.
Ellicient gas exchange depends upon following factors:

(@) Maintenance of diffusion gradient,
13 (ii) Large surface area in relation to the volume of organism, and

‘“‘ (m) Presence of moist membrane or respiratory surface for
' exchange of gases.

RESPIRATORY MEDIA

- ' The source of oxygen called respiratory media for aquatic and terrestrial

. om are water and air, respectively. Aquatic organisms obtain oxygen dissolved
% ':‘. . MWater while terrestrial organisms obtain it from the atmospheric air. The latter is
" the main source of oxygen on earth, which contains about 21% oxygen. On the

ntrary, same volume of water when fully saturated with oxygen contains about
oxvgen. Moreover, water is denser than air. Thus it is more difficult for aquatic

ms particularly animals to obtain oxygen.

exchange gases for respiration as well as photosynthesis. The
 eurs constantly day and night in all living cells of plants.
urs during daytime, and in chlorophyll containing cells
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C nnditymde, outside the respiratory surfac
ed across the respiratory surface by ¢

face in animals depends upon the structure
jer to maintain greater surface to volume r
1ave evolved different adaptations in tl
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- Fig.13.4 Respiratory organ of earth worm
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. Respiratory organs of cockroach:
E 1‘ 11 as other insects) has evolved a special type gff mv;gi&éete:ﬁ
g claoach e acheal system. It is specially adapted lor Intake O
iratory system. cgtlilei ft{ife high metabolic rate and the compact body of an
s M e ’ '
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tracting
Fluid is drawn into the tbgua
; delivers dissolved oxygen, air

is drawn deep into the

Tracheae

Fig.13.5 Tracheal system of cockroach

. cockroach takes in air directly from the atmosphere into the tracheae
cles. Since oxygen diffuses directly into the cells of the tissues at the
1id filled tracheoles hence their blood vascular system is devoid of
‘However, the removal of carbon dioxide from the cells of the bodyis
dent upon plasma of the blood, which takes up carbon dioxide forits

1 through the body surface via the cuticle.

s in fish are called gills (Fig.13.6). They are formed ¢
*lleinternallywltlunthebodysothattheym DI'C
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opercula (sing. Operculum).
Is through pharynx and ultimately exits at the back of opercula. Since

ncentration of oxygen in water is low and
e considerable energy to ventilate its gills. Gas exc

e to counter current flow
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Fig.13.6 Respiratory system of fish

In bony fishes ventilation is brought about by the combined effect of mouth
Water is drawn into mouth. It passes over the
also water is denser than air, fish must
hange is also facilitated in gills
of water and blood. In the capillaries of each lamella, -

ite to the movement of water across the gills. Thus

| ection oppos
oo i dix ppl())lood is brought close to the water that is just ente” e
blood. As the water

ost highly oxygenated
en content than the
n higher OXYE blood, it encountqm'_‘e

ls and that has €eve :
Is its oxygen to the
the lamellae, gradually losing Xye gradient encouraging

| n. In this way, the
, .lsalsoincreasinglylowmoxyge i< maintained across all the lam

eosre fror e effécﬂve as it enables the fish to extract up to

et 070 :v;rt};r that flows over the gills.. RN
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Fig.13.7 Gaseous exchange in frog

other amphibians. in frog, ventilation is a single, two-way path. Frc
ssure (i e. it pushes the air into the lungs) to move air in and

lottis opened it raises the buccopharyngeal ﬂoor. thus pus
ings. This type of ventilation does not allow the lungs
ed or refilled by air, hence termed as incomplete ventilc

d int *'&elpngsmlxeswiﬂl the air already in lungs and dt

ange . gases on land through lungs is termed as puln

ﬁ'og goes into water or buries 1tself in
-and highly vascularized, thin skin. ’
ver, it can a%so exchange
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Fig.13.8 Gaseous exchange in bird

RESPIRATORY SYSTEM OF MAN

The respiratory system of |
man consists of paired lungs and Nasalcavty ___,__.{(__@\

the air passage ways: Paired lungs  cogns
of man are situated in the thoracic Larynx R~
cavity. The walls of thoracic cavity Trached
are formed of inter-costal muscles, ~
which are attached with 2 bony .
cage formed Dy 12 pairs of ribs, s } \ f- o
vertebral columil and sternum ero:nu ?:smd
: bone. The thoracic cavity is rr::;\bmnes | uc:nh‘:anrgt
separated from the abdomen by : pleural :;vnv | i
 muscular partition calle ﬁ:ﬂmw
: Respiratory system of man |

 diaphragm (Fig. 139 pig 139
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) larynx through an opening called glo
called epiglottis. During swallowing, soft
stril opening and glottis, respectively so the food
l cavity or glottis. Larynx or sound box is a small il
al cords for producing sound. Larynx leads the ajr .
a that lies in thoracic cavity. It bears C—shapedi_» ' w
it from collapsing during drawing air in. Its internal linj
1cus secreting goblet cells. Due to mucus and upward b
‘of dust and germs are always pushed outside the trachea i
arough pharynx. At its lower end, trachea bifurcates into
led bronchi. Each bronchus leads the air into lung of its side
ilso supported by C-shaped cartilage rings in their walls upto the
hey enter into lungs. -

)

onchus progressively divides into very fine bran
ole tCS at a tiny, hollow sac-like aly

air sacs or alveoli.




Wall of alveolus

Cartilages

§0.13.10 (a) Bronchus, bronchioles, air sacs () An alveolus and associated capillaries

3.5.1 Mechanism of breathing: . |
Breathing is the process of taking in linspirationlmhalatioru and i\g;g
f air (expiration/exhalaﬁ""-’ from the atmosphere up to tihfie mr;})eiga:;rxesg ce
. mammals, breathingis ative
dvice man including other ,
i fersa. In m(t:his kind of preathing air is drawn into the lungs d;eert;
sssure breathing. 12 @ 10 pressure in thoracic cavity i relation to atmospf






ntration of carbon dioxide and -
100d are the basic stimuli to increase
r“géte of breathing. Their
trations are monitored by chemo-
jors Known as aortic and carotid
- podies situated in aorta and carotid
arteries. respectively. Any change in the
soncentrations of carbon dioxide and H+
are detected by medulla oblongata (a
?art of brain). Moreover, medulla
. gblongata is itself sensory to changes in
* the concentrations of carbon dioxide and
J H* present in the cerebro-spinal fluid.
' [nresponse to increased concentrations
of carbon di oxide and H*, it sends
jmpulses to inter-costal muscles and
diaphram to increase breathing rate.

13.5.3 Disorders of respiratory
tract:

i) Lung cancer: It is usually a

f smoking either actively

smoke passes

consequence o
or passively. As the .
through the respiratory passage, its toxic
contents like nicotin€. SO,, etc, cause
gradual loss of cilia of epithelial cells of
the respiratory passase so that dust and
germs are settled inside the lungs. F.ater.
cells with abnormal nuclei appear in the

thickened epithelial lining, which start
dividing rapidly without following normal

cell cycle. Finally,

preak the thickened

these cells with
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Fig. 18.12 Involuntary control of
breathing




teristically accompanied

uman. Main symptoms are coughing
hest, shortness of breath, fever, sweating

[ OF GASES IN MAN

carbon dioxide carrying capacities
cting these capacities: .
arbon dioxide are exchanged in alveoli of lur
0od returning into lungs from all parts of the |

genated blood is dark maroon in color and :
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