GASEOUS EXCHANGE |§

No work can be done with out energy. Likewise this universal truth, the body owl
organisms can not perform various activities without energy. The proce69 W'

respiration resolves the mystery of releasing energy contained within chemi

©of some bio-molecyles,




A e of respiration, autotrophs like plants perform
'8€ lor the process of photosynthesis. During this process, plants

wed’;iﬂl?lﬂeandm“ygenmwthdrmvimnmemautmthefom
----------- consider the exchange of respiratory gases, only. ,

4 _ The gas exchange in organisms takes place by the process of diffusion.
1 @Ment-gas exchange depends upon following factors:

- (i) Maintenance of diffusion gradient,

.. (i)  Large surface area in relation to the volume of organism, and

I

L" (iii) Presence of moist membrane or respiratory surface for
= ;

exchange of gases.

. RESPIRATORY MEDIA
E ‘The source of oxygen called respiratory media for aquatic and terrestrial

i are water and air, respectively. Aquatic organisms obtain oxygen dissolved
; waterWhﬂe terrestrial organisms obtain it from the atmospheric air. The latter is
= - f oxygen on earth, which contains about 21% oxygen. On the
_rv. same volume of water when fully saturated with oxygen contains about
. . Moreover, water is denser than air. Thus it is more difficult for aquatic
particularly animals to obtain oxygen.

Lge gases for respiration as well as photosynthesis. The
~urs constantly day and night in all living cells of plants
curs during daytime, and in chlorophyll containing cells
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‘u@;'there is grmter concentrat
dioxide, outside the respiratory st rf rface
ssed across the respiratory surfac |
rfaces must be large enough in relatio

as exchange.

' iratory surfaces: .
> of animals bear following properties: 0

) maintain greater surface to volume
evolved different adaptations in |
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Cross section of earthworm LS of skin of eathworm showing gaseous exchange

Fig.13.4 Respiratory organ of earth worm

Mplratory organs of cockroach:
s) has evolved a special type of invaginated
Itissmciallyada tedforimakeoﬁ
the compact body of an
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Fig.13.5 Tracheal system of cockroach

cockroach takes in air directly from the atmosphere into the tracheae
-acles. Since oxygen diffuses directly into the cells of the tissues at the
d filled tracheoles hence their blood vascular system is devoid of

T'However the removal of carbon dioxide from the cells of the bodyls

mtmnfﬂ-h: i
ns in fish are called gills (Fig.13.6). They are form¢
'Bcintmallywithin the bodyso t.hattheyam DIC




Gill filament

Fig.13.6 Respiratory system of fish
In bony fishes ventilation is broug

ht about by the combined effect of mouth
and opercula (sing. Operculum). Water

is drawn into mouth. It passes over the
through pharynx and ultimately exits at the back of opercula. Since
Ztration of oxygen in water is low and also water is denser than air, fish must
nsiderable energy to ventilate its gills. Gas exchange is also facilitated in gms
: ) counter current flow of water and blood. In the capmaﬂes-of each 1311;1[;}13,
lood flows in direction opposite to the movement of water across the gills. Thus

lose to the water that is just entering
ed blood is brought ¢ , water
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airinto the buccal cavity by lowering its buccopharyng
ocess, it opens the nares and closes the glottis. Then with
' wsopened it raises the buccopharyngeal floor, thus pusk
~ This type of ventilation does not allow the lungs ¢
refilled by air, hence termed as incomplete ventilc

the lungs mixes with the air already in lungs and d
s on land through lungs is termed as pul
og 8038 into water or buries itsdf in




Lnterior @ir sacs and then ::tgsf The ;g:;,ggeb?’stt:‘)reath =
of the bod €ath push

gy at very high altitude es th

oy wi y. This e first breath into

jgalways oxygen-rich. thout any shortage 0? ::Y‘;:r{ n:s“’ u‘:f air enables a bird to
: ' € air coming in lungs
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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 Nasalcavly «—»-—-f{—'—m\\

the air passage ways- paired lungs zogons
of man are situated in the thoracic LAY™ |
cavity. The walls of thoracic cavity Trachea Oesophagus
are formed of inter-costal muscles,
d with a bony | | 3
- which are attache B ‘. :
cage formed by 12 pairs \ el
vcrt‘c wmn ternuim Bronchus amm
' bone. The thoracic cavity oo 1 e
enby 2 gyl cavity
contalnind bk
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ﬂsb supported by C

s called bronchi. Each bronchus leads the air into lung of ita? W
i -shaped cartilage rings in their walls upto. he

renter into lungs.

" passage way described above is normal way, but sometimes ai:

"ﬂghmouthalso

€ paired, soft, spongy, and highly vascularized struc ,
tioned into three lobes while the left lung into two lobes
-thechestcavity Each lung is enclosed by two, thin membr:

anes. Within the pleural membranes, there 1$‘
Pleural cavity. This fluid acts as a lubricant.

uspl‘ogl‘eesively divides mtovayﬂné
ole terminates at a tiny, hollow s
air sacs or alveoli.
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Wall of alveolus

Fig.13.10 (a) Bronchus, bronchioles,
¥¥] BREATHING IN MAN

13 ':!g .1 Mechanism of breathing:
""" Breathing is the process of
e exhal







:r.ain) Moreover. medulla
Is itself sensory to changes in

sent in the cerebro-spinal fluid.
_nse to increased concentrations
bon di oxide and H*, it sends

japhram to increase breathing rate.

.3 Disorders of respiratory
tract:

Lung cancer: It is usually a

sequence of smoking either actively

stvely As the smoke passes

. the mpiratory passage. its toxic

tine, SO, etc, cause

of epithelial cells of

> so that dustand

Chemore-
ceptors
sensitive to
e.g.CO,

Vagus nerve —|

intercostal
muscles




',f@it GASES IN MAN

d enrbon dioxide carrying capacitiec
cting these capacities:

rbon dioxide are exchanged in alveoli of lur
0( fretumingintolungsfromanpartsof |
genated blood is dark maroon in color a

r inhaled into lungs has greater conoeﬂ’
il xeoncentration across the res
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