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Preface

Biological Research is in the midst of a revolutionary change due to the1 integfatlﬂﬂ
of powerful technologies alongwith new concepts and methods derived from inclusion of
Physical Sciences, Mathematics. Computational Science and Engineering.

We are living in the 2 1st century where the role of science and technology can_llﬂl
be denied. Biology as subject is playing a pivotal role to explain the complex nature ufhf_e:.
Now. thereisa need for every individual to know the worth of scientific saturations, and in
this regard it's Biology which is going to help every individual of a society in today's
world.

ILis essential that we learn the Morphology and Physiology of all living things.
How to live in harmony with the other residents of earth. Thus study and teaching of
Biological Science at cach and every level of education has become inevitable.

The text for class XII has been developed in accordance with the demand of
national curriculum 2006, which is based on attainment of standard benchmarks and
learning outcomes.

The special features of this book are:

° Each chapter begins with the briefintroduction of topic.

° The headings and sub-headings of each topic is written in different colours which
help the students to differentiate between topics and sub topics.

a For the first time new informative pattern is introduced e.g., extra and interesting
information, tables or boxes, STS connection etc.

. The exercise of each chapter is written according to the pattern of paper as

preseribed by educational board that is section 1 is comprising of objective

questions which include MCQs and completion of blank spaces. Section 2 includes
short questions and section 3 includes long questions.

» SLOs of each chapter are given in the beginning of the chapter while summary is
given at the end of each chapter in order to assist students recall their knowledge
about said chapter.

o Biological names of organisms are written in italics letter.

At the end of this book:
. Glossary has been provided to understand the biological terms,
° Index is also given for the convenience of students to locate different topics.
Your kind guidance will be appreciated:
. Despite our earnest efforts there can be certain errors and omissions in this book as

‘human limitations, suggestions and positive criticism, therefore, from our
colleagues, teachers and students will definitely inculcate a new spirit in us for
further improvement of the textbook.
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I -Major Concept
{ 14.1  Respiratory System of Man
142 Mechanism of Transport of Respiratory (ases

14.3 Respiratory Disorders

Students will be able to:
+  Define the respiratory surface and listits properties
nts of human respiratory

] +  Describe the main structural features and functions of the compone
system
I . Describe the ventilation mechanism in humans
. State lung volumes and capacities
. Explain how breathing is controlled
. Describe the transport of oxygen and carbon dioxide through blood
. Describe the role of respiratory pigments
_ State the causes, symptoms and treatment of
media) and lower Respiratory Tract Infections
. Describe thedisorders of lungs (emphysema and lung cancer)
List the effects of smoking on respiratory system

upper Respiratory Tract Infections (sinusitis, otitis
(pneumonia, pulmonary tuberculosis)

Introduction
For normal functioning of o rganisms chemical substances are needed, which must

be transported nto and around the body, while waste substances must be transported
from where they are produced to outside.
Respiration is the one of most important processes in this respect. There are two
’ levels of respiration i e. external respiration and internal respiration.

External Respiration is also known as breathing which is the process of taking
fresh air (containing more oxygen) into the respiratory organs (lungs) then to cells and
removal of stale air (containing more CO,) from respiratory surfaces or organs.

Internal Respiration is also known as cellular respiration. It is a catabolic
I;lerg);] fmn{*: :ﬁr’:;nil: fnpd rnc:ileculcs. The energy is released in the form

osphate that is used for d ~ 3
3 rts and reproduction. cvelopment, growth various bodily

17

process, releases €

of Adenosine Trip
activities, repair damage pd
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14, i E‘E{-‘ﬁﬂh'ilii‘r?"ﬁ' Svstem of Man hed
RESpiramr}r system is responsible for the gaseous exchange between cells, body
blood), respiratory surfaces and outer environment.

fluids (

i1 14 . - = - . g e Inmar
14.1.1 Froperties of Respiratory Surfaces in Animals and Humap

Respiratory surface are the areas where gaseous exchange between animals and

environment occur. These surfaces in various animals are skin, tracheas, gills and lungs.

The respiratory surfaces show following characteristics for readily exchange of gases

through diffusion.

. [tshould be large, moist and highly permeable for easy exchange of gases.

2. It should be thin epithelium (Imm or less) and also possess network of blood
capillaries, which facilitate rapid transport and diffusion of gases between
respiratory surface and blood. :

3. A good ventilation mechanism should be present to maintain a steep diffusion
gradient,

14.1.2 Components of Respiratory System of Man

This system can be divided into two main parts, the respiratory tract or air passage
way and respiratory organs. The respiratory tract consists of external nostrils, nasal
sacs or cavities, internal nares, pharynx, larynx, trachea, bronchi, bronchioles and
alveolar ducts that terminate into the alveoli while respiratory organs are a pair of lungs.

14.1.3 Nose or Nasal Cavities
The human nose is the only externally visible parts of respiratory tract which is
made of bones, cartilages and fatty muscle tissues. The external opening of nose is called

I“.
(

.JThe throat or pharynx is part
of the both respiratory and
digestive system. It also helps
in vocalization.

Lo, S e __.___.___,__,/

Lelt mam
(P 1mary)
i'lln”.;hq 1%

Larynx

[yeht min
:iJrg"u.ll Y )
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s two na c
©re is a nasal septum which separates E“.ﬂ‘rnlinnd by muLf}US
. These cavities contain a network of hails chanism
s) along with cilia, which serves as d = in‘
t and solid particulate substances present
arynx by cilia for removal. - hal
ists the air and brings the temperature ot n 314 1)
"Cdepending upon external temperature. (Fig.14-

ed air close 10
body lemperature aboyt 30

. ITh'.“.: 'nternal nostrils at the back of nose. opens the nose into the pharynx, wh
uscu

ar mucus secreting passage, cone shaped, conne-cts oral cavity and nasal cavities
ine o¢sophagus and larynx. It consists of three sections, the nasopharynx, nrﬂ]?hﬂ!'*
3% and laryngoph-arynx. The inter connection of oral and pharyngeal cavity 1S
medically beneficial to us, which allows to breath both by mouth and nose. (Fig.14.2)
14.1.

Larynx is also called voice or sound box. It is composed of cartilages and
muscles, one of the cartilages that acts as a lid called epiglottis. During swallowing the
epiglottis automatically covers the opening and cavity of larynx known as glottis. Two
vocal cords, made of elastic fibres. pl

aced horizontally in the lower side of glottis. The
vibration of these cords produces voice. |

n adult male these cords are larger thus usually
produce low pitched voices. (Fig. 14.3)
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canal to the lungs and organ of
: phonation. Adam’s apple is a
hEt ) feature of the human (mostly
male) neck and is the
Internal protrusion formed by the
el s - -' angle of thyroid cartilage
et ' ¥V, il | surrounding the larynx.
X, ' | In female, larynx does not
grow as much as male

Heart therefore, most female do not
; osses Adam’s apple.
Diaphragm Wi ot \E = =
2 N
Fig. 14.3: Larvnx, Trachea and Bronchi
iy,

14.1.6 Tracheaand Bronchi
Trachea is a ciliated membranous wind pipe, runs ventral to oesophagus and

extends to thoracic cavity up to 5* thoracic vertebrae (about 10 -12 cm long). It contains
15-22 C-shaped cartilaginous rings. Each ring is with a diameter of 2 em. These rings
prevent the trachea from collapsing and keep an open air passage way. The trachea first

divides into two primary bronchi.
Each bronchus enters into its side lung where it redivides in many bronchi. It is

also made of cartilages but these instead of C-shaped become plate like cartilages.
The bronchi finally give rise to smaller membranous tubes that are less than 1em

in diameter known as bronchioles. which lack cartilages, made of ciliated cuboidal
epithelium and a layer of circular smooth muscles.
14.1.7 Alveolar ducts and Alveoli

The bronchioles divide and subdivide to form respiratory bronchioles which
eventually terminate into alveolar ducts. These ducts open into small collections of air
sacs known as alveoli. The air sacs are made of simple squamous epithelium, only -
0.1cm thick and have rich network of capillaries, thus these are sites of gaseous exchange
between air and blood. Each lung possesses about 350 million alveoli, so these increase ,
the surface area for gaseous exchange. Alveoli also contain collagen and elastin proteins
which allow them to €x pand and recoil casily during breathing, (Fig. 14.4)
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Fig. 14.4: Alveolar Ducts and Alveoli

14.1.8 Respiratory Organs (Lungs)
In human, respiratory Supeio

Livieo

i . Lobe of righk
organs are a pair of spongy ll:l:: : ?&

lungs, located in the thoracic
cavity, bonded dorsally and
ventrally by twelve pairs a:.:l‘
ribs. The floor of thoracic
cavity is called diaphragm.
The lungs are conical in shape,
left lung possesses two lobes
while right lung has three
lobes. Both lungs arc
separated from each other by a
membrane known as media- 5 Right Cing
stinum. Each lung is covered Inferior Lobe
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: i lled pleural fluid. This
There is a space between these membrancs filled with ?;.:g 1:':(?11. {FiI;, 14.5)
fluid enables them to slide over one another and to prevert
(Ventilaﬁﬂﬂ)

19.1.9 The Mechanism of Breathing S
ing o

_ The breathing is a mechanical process F.DHS.ISI S ish aif Containing
inhalation and expiration or exhalation. During '“SPI':’“"_'H’ the air with more CO, is
more oxygen is pumped into the lungs while during expiration 7t S push it ot The
pumped out of the lungs. The lungs themselves neither draw 1n a1 P lings o L
passive expansion of elastic lungs occur and also passive contraction’o d g by th
during expiration. The complete expiration and contraction of the lungs 15 €one by I :
combined action of diaphragm, abdominal muscles and intercostal muscles (muscles
between the ribs).

During inspiration the space inside the chest is increased by two ways.

External rib muscles contract, which result in the upward and forward movement

of the ribs, thus the pressure from the lungs is released and they expand.

The muscles of diaphragm contract, lowering it and increasing the volume of the

chest cavity.

Abdominal muscles relax to compensate for the compression of abdominal

Inhalation Exhalation

Rib cage
expands as
rib muscles
contragt

inhaled

Lung

Diaphragm

Fig- 14:6: Inhalation and Exhalation in :Fhm'
an

two phases i.e. inspiration or

: ‘



L1

. organs. The release of pressure from lungs by upward movement of ribs

v

and increase 11
he pressure in the chest

the chest cavity by downward movement of diaphragm causes t Ao
espiratol b

cavity to drop below the atmospheric pressure and thus air rushes through the r
passage into the lungs to equalize the pressure inside and outside. _ L

During expiration the volume of chest cavity is decreased. Muscles of the ribs arc
relaxed and the ribs move downward and inu.'urd.'in this way from the side of the chesl
cavity the space becomes less. !

At the same time the muscles of diaphragm also relax, the diaphragm preJ
the thoracic cavity and become dome-shaped, therefore, the chest cavity is also reduced
from the floor as well.

The abdominal muscles contract to push the abdominal organs against the
diaphragm. The elastic lungs also contract and force the air to expel out. The reduction of
space of the chest cavity exert pressure on the lungs thus the air inside the lungs move out
of the lungs and this is known as expiration. (Fig. 14.6)
| lmternal Respiration |

ects into

Tefrd

I

External Respiration

1 |- - i : . - ._ .
i) ||Itis the exchange of respiratory gases (0, | |1t is a biochemical process occurs within
and CO,) between the organism and its ||the cellto oxidize food molecules.

environment,
i) It is exchange of gases between circulatory ||t is exchange of gases between the cell
fluid and external environment. and circulatory fluid.
iii) || NoATP, H,O are formed. ATP, CO, and H,O are produced.
iv) || 1tisaerobic respiration. [t may be aerobic or anaerobic
ln::;r:iral"u‘.-n,
4 )

{4.1.10 Lungs Respiratory Volumes and Capacities

The respiratory volume is also known as
pulmonary volume, which is the amount of air inspired,
expired and stored within lungs atany given time. Itis the

amount of air during breathing. 2
Tidal volume is the amount of air moved in and

out with each quiet breath which is nf)rmally 500 ml
during deep breath. We can increase the inspiration by as
much as 3000 to 4000 mlof air during fnrccd inspiration. This is known as
me. About 1200~ 1500 mlairalways remains in the lungs (even
s called residual volume. (Fig. 14.7)
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Spirometer is a device which
helps to measure the respira
tory volume and the process

I inspil‘atﬂr},
reserve volu during deep

breath), this 1

 — e ——



= I'_ (-\ '--‘-'-""'-l-..__
Inspiratory
reserve :
3 volume Inspiratory
. capacity.
%n Vitql
E: 00— e liog
: lun
hg /\/\/\j capu"'-'gll}’
25010
X
E )
£ Expiratory
3 reserve
volume Functional
1200l residual
capacity :
Residual Residual
volume volume
[tme
-—__-*
ontrolling Centres of Breathing
_— a1

Breathing is controlled both involuntarily and ' = :
voluntarily. The medulla of our brain is controlling | \fnformation)
centre for involuntary breathing. The normal breathing ' The iowcr_ﬁhﬁi;n;F medullai
rate 1s 15-20 times per minute. The voluntary or iﬂf‘-ts as inspiratory centre
consciously control centre is cerebral cortex of While upper and lateral
cerebrum while limbic system of the brain also acts as ;pnrtmns acts. as . expiratory
respiratory centre during emotional acts. e e

14.2 Mechanism of Transport of Respiratory Gases
Respiratory gases (CO, and 0,) are transported to w;ariuus body regions by means
ofblood.
| Respiratory Pigments and their Role
i) Haemoglobin is the most important respiratory pigment present in many animals

inci.uding man. It is a'cnmph::x protein consisting of four polypeptide chains i.e. 2 alpha
chains and 2-beta chains having 574 amino acids. Each chain is associated with an haeme |

group. Haeme group is an iron containing group, which consi in with a
central atom of ferrous (iron) between four pyrrole rings. (Fig lrfl;;S of porph
Function of Haemoglobin ;
Haemoglobin is an iron containing protein in the red blood cells of vertebrates. It
24



transport oxygen to the tissues. Haemoglobin increases the oxygen carrying capacity of
the blood in human to about 75 times. Iron in haemoglobin combines loosely with oxygen
in the red blood cells (RBC) of pulmonary capillaries to form uxyhacmuglobin. This
bright red blood containing oxyhaemoglobin is then circulates and reaches tissue and
cells of the body where oxyhaemoglobin releases oxygen. This happens because
haemoglobin has a property to release its oxygen where there is low concentration rﬁ)f
oxygen and color of blood become purple red. After releasing oxygen, the haemuglnbm
returns back to the lungs with deoxygenated blood, to become again oxyhaemoglobin.

Heme
[} Chain
B Chain

L& Haemoglobin

0 Myoglobinisan other respiratory pigment in man, which is present in the muscle
of human+and other mammals. Therefore, meat is red. It is made of one iron containing
polypeptide chain (contain 154 amino acids and bind only one molecule of oxygen).

Function of Myoglobin:- It stores OXygen in the muscle and gives oxygen when partial
pressure of oxygen is below 20 mm of Hg. It has more affinity to combine with oxygen

than haemoglobin. (Fig. 14.9) =
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lertiany
structure of Protein

Fig. [4.9; Myoglobin

14.2.2 Transport of Oxygen in Blood
About 97-98% oxygen is carried by haemoglobin while remaining 2-3% transport
as dissolved oxygen in plasma.

Hb (Haemoglobin)+40, _tarbonicanhydrase 40,Hb(oxyhaemoglobin)

The ability of haemoglobin to bind with oxygen is called oxygen carrying
capacity of blood, which is directly proportional to the partial pressure of 0,. Maximum
O, carrying capacity of blood at sea level is 20ml / 100ml of blood (100% saturated). It
loses oxygen when partial pressure is less than 60 mm of Hg,

14.2.3 Transportof Carbon Dioxide
As compared to oxygen, CO, is more soluble and easily dissolved in the tissue
fluid. The CO, from tissue passes to blood plasma, present within the blood capillaries
where its transport occurs by three ways.
i) As bicarbonate ions (about 70%)
iiy  Ascarboxyhaemoglobin (about23%)
iy Asdissolved CO, in plasma (about 7%)
i) As bicarbonatefons (HCO,)
First of all, the CO, 1s relf:ascd as a result of oxidation reduction reaction and
enters the plasma of the blood in tissue fluid. In blood, CO, combines in the presence of

¥
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ic acid.

an enzyme named as carbonic anhydrase with water inside RBCs and fopn carpett

CO,+ H,O._ CarbonicAnhydrase . H,CO, (Carbonic Acid) _

The carbonic acid splits quickly a;d ionizes to form hydrogen 1005
bicarbonate ions (HCO,).

H,CO, = H'+ HCO;3 : i

All these reactions are reversible. When the blood leaves the capillaries afld comﬂi
into blood vessel all the C 0, is now in the form of bicarbonates. Bicarbonates diffuse ot

ofthe red blood cells and carried by the plasma and H' is absorbed by the globin protein of
haemoglobin.

(H) and

When the blood reaches the alveoli of lungs capillaries, the bicarbonate ions again
combine with H' ions to form carbonic acid again.
HCOs + H =——— H,co,
The carbonic acid again splits into H,O and CO,
H,CO, CarbonicAnhydrase » H,0+CO,

This CO, diffuses out of the capillaries into alveoli of lungs from where it is
expelled out by the process of expiration. (Fig.14.10)

* vy
Tissue cell

Alveolus

Fig, 14.10; Transport of CO, (From Cells to Alveolus)




i:-{lllt_‘ of “"H_i rogen lons . doc.;r et acat
The pH of blood may decreases due to H 10nS in the blood, l.“il :uﬂlut;in readily
since haemoglobin acts a\ buffer for Hydrogen ions. The uxyh:fa,n }_d S
combines with hydrogen ions to become reduced into haemoglobin a¢
oxygen is released to the tissues. (Fig.14.11)
40, Hb + H BE0 HHb + 40;

Red Blood ( ell
Carbgrr:i:
€4 in Plasma MCG!"‘HIO ﬂﬂh}"z b1 H1C03
1
3
HbO PR .
H++'HC(]; _._U_l—ﬂmm—nubiii (05 1n plasma
] 4
iffusi 5 iffusi
05 in plasma ‘IM_;;{}: cr Ditfusion €I~ in plasma
' 6 Chloride
HHb shift

Fig. 14.11: Release of O, and Absorption in Blood Plasma and RBC

Hamburger's Phenomenon or chloride shift

Hamburger's phenomenon explain the maintenance of balance of two 10ns
(Bicarbonate and Chloride Tons) in opposite directions, by special bicarbonate chloride
carrier protein that is located in the plasma membrane of RBC. When from RBCs
negatively charged bicarbonate ion (HCO3) diffuse out into the plasma, this is balanced
by diffusion of chloride ions in RBCs in opposite direction thus maintaining the balance

ofions on either side of plasma membrane. — ———

The chloride ion in the RBC combines with \ I /

. + 1 i
potassium (K ) to form potassium ch_londe (KC}} where |1he co : .
as in the plasma, the bicarbonate 1ons combine with |arterial bllno{;iuirslc;a]rtirl? T'I?E{] 1:11;
sodium (Na ) to form sodium bicarbonate (NaHCO,). |of blood while venous blood

Thus the pH of blood is maintained at 7.4. fl;jnmins 54 ml /100 ml blood,
boxyhaemoglobin -|thus only 4 ml of CO, as it
ii)  AsCarbox) & passes through the s

When the partial pressure of CO, is higher in the |and gives off4 ml of CO, /100

tissues than the blood, the CO, combines with amino |ml of blood as it passes
up of haemoglobin to form carboxyhaemoglobin, In \through the lungs. P,
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the lungs the partial pressure of CO, is less than blood. itagain breaks and releases CO,.

iii)  AsPlasma Protein -
Some CO, (about 7%) transported from tissue fluids to the lungs wit

plasma proteins, which is rather inefficient way to carry CO,.

h the help of

14.3 Respiratory Disorders
Many problems in respiratory syste

organs exposed continuously to unhealthy air, containing

smoke and other pollutants). Some common respiratory disorders are as under.

m can take place if inner lining of respiratory
poisonous gases. (Such as

14.3.1 Upper Respiratory Tract Infections
i) Sinusitis

The sinuses are holes in the skull between the e
facial bones and inflammation in these holes is called [ I{:’ff;fﬁ:::ﬁ, {
sinusitis. So the sinusitis may be acute (if symptoms last | pp .0 e four large sinuses,

2-8 weeks) or chronic (slowly progress and symptoms | two maxillary lie inside the
last much longer). cheek bones and two frontal

The sinuses are lined with mucus secreting \sinuses, liesabovetheeyes.
membrane, which secretes antibody rich mucus, helps to
trap and prevent entry ofirritants.

(Causes: It is generally caused by atmospheric pollution, dust, smoke, cold and wet
climate, excessive dryness and bacterial or viral infections, etc.
Treatment: Antibiotics or sulfa drugs are recommended for bacterial infection.

Antiallergic and decongestants are also prescribed by doctors. Steam inhalation called
nebulization is also useful to treat sinusitis,

ii)  Otitis Media

It is an inflammation of the middle ear in which Eustachian tube (tube between
middle ear and pharynx) filled with fluid and become close. If this fluid is not clear up
afler three months or more, then it becomes chronic otitis media,

(auses: The main causes of otitis media are infection, allergy, recurrent attacks of
common cold, blockage of Eustachian tube, nutritional deficiency and sinusitis, measles,
etc.

Symptoms: The common symptoms of this disease are sudden and severe ear ache
deafness, fever, headache, sense of fulfilness of ear, tinnitus (ringing or buzzing in thf:,
ear). fluid leaking from ear, difficulty in speaking and hearing, etc. Sometime eve
eardrum can burst, which causes a discharge of pus and reliefof pain, ?

29
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‘“Atment: Mostly (around 80% patients) treated by clearing up the fluid within three

B ear drum has self-repairing ability. However, for complicated cases
Ntibiotic therapy is prescribed. Pain killers may be giventorelieve painand fever.
14.3.2 Lower Re

1) Pneumonia

, It is serious disorder of lower respiratory tract. Pneumonia is characterized by

inflammation of alveolar wall and accumulation of fluid and pus in alveolar sacs of one or
both lungs. (Fig.14.12)

-

spiratory Tract Infections
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'+ (auses: Mostly caused by bacterial genera such as Streprococcus pneumoniae,

Staphylococcus aurexs, Haemophilus influenza and Mycoplasma, etc. Sometime it
also occurs due to viral, fungal or protozoan infection.

Symptoms: The person with bacterial pneumonia may experience with chill, chattering
teeth, shaking, chest pain, sweating due to high fever, increase pulse rate and breathie
violent coughing (due to Mycoplasma). In viral and other form dry cough, headache,
fever and muscle pain, bluish color of lips, and red brown rusty color sputum are also
syml:itnms of pneumonia.

Treatment: Mostly antibiotic treatment is prescribed.
Sl 1) Lung Cancer |

| Cancer is malignant tumor which may develop due to uncontrolled cell division.
L R 3ﬂ




[tis one of the most common cancer in the world.

: cance
Smoking and inhalation of unhealthy air. The chances of lutalsg i
re in those persons who smoke or live in crowded smoky areas.

that 90% oflung cancer is caused by smoking. (Fig. 14.13)

Canses:

times mo

Symptoms: In initial stages the lthickening aqd
callusing (hardening) of cells occur, which are present in
the lining of bronchi. The cilia in nasal passage (to
prevent dust and dirt from seating in the lungs) are
destroyed. The tumor consisting of disordered cells,
spread and penetrates to other tissues known as
metastases. These tumors grow until t!u: bronchus is
blocked and cutting off the supply of air to lung. The
secretions are trapped in the spaces of lungs and become
infected known as pneumonia or a lung abscess
(swelling area containing pus) or only lung abscess
result.

Treatment: To remove the tumor or the lung
completely before the secondary growth has to occur,

r are ten
timated

\ Information),
Pneumoncctomy: Surgical
removal of lung or part of
lung.

Chemotheraphy: The use
of chemical agents to treat or
control diseases,
Radiotherapy: A therapy
(Treatment) using 10nizing
radiation, generaly as a part of

cancer treatment to contro] or
‘kill malignant cell.

This operation is called pneumonectomy. Chemotherapy and radiotherapy may treat

cancer.

iii) Pulmonary Tuberculesis (TB)

It is infectious bacterial disease of lower res piratory system.

31
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oor o e = 2 =
3 pEoDieducto poor living conditions and malnutrition.
bacterium known as

L auses: s ]
AUSES; Pulmnnar}r tuberculosis is caused l‘l}’ a Bacillus
nudcs,_]mnls and

My f"bf‘ﬂfﬁum tubercle. Although about 15% develop TB of lymph
gastro intestinal tract.
and are replaced by

Svimntbtnmce 1 1 1 1

Symptoms: The inside of the lungs is damaged, alveoli burst

inelastic connective tissue.

° The cells of lungs form a protective capsule around the bacteria and isolated them
from the rest of the body. This tiny capsule is called tubercle (small rounded
swelling).

. The patient has cough, fever, pale face and sweating at night.

° In severe form, chest pain and breathlessness may occur.

Facilitating Condition: Malnutrition and poor living conditions facilitate the bacteria

to grow.

Treatment: The disease is curable with appropriate drug the
(for 9 months regularly). This is called Daily Observed Treatm
(DOTS). Vaccination is also available against the bacteria.

[t is a contagious disease (likely to transmit by contact) so patie
environment to prevent infection.

rapy such as antibodies
ent Short Course

nt should be kept in isolate

iv) Emphysema
It is a lung disorder in which the air sacs (alveoli) degenerate and the elastic fibers

them are destroyed. As a result, alveolar wall degenerate and small alveoli

present in
This results in less alveoli with an increased volume and

combine to form larger alveoli.
decrease surface area for complete gaseous exchange.

Symptoms: [ncreasing breathlessness, patient faces difficulty in walking. Lung loses
elasticity, so it becomes More difficult to exhale air and lot of air remains in the lung
during expiration. [nflammation and narrowing of bronchioles occur. The patient feel

fatigue, coughing and cyanosis (blue skin). (Fig. 14.14)

Causes: Therootcause of emphysema is the long term irritation of the lungs by cigarette
smoke, po]lutﬂd air or industrial dust and exposure of lungs to certain drugs, coal, etc. The
substances present in the smoke of tobacco weakens the walls of alveoli.

Ireatment: There is no cure of emphysema but some care may be helpful.
Avoid smoking. . _
atory infections should be treated immediately.

All kinds of respir ,
Oxygen equipment and respiratory devices are helpful.
32
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Normal Alveoli \\ Alveoli with Emphysemi

Fig. 14.14: Alveoli (No mrerl exned ‘r'-."“.-”’l-"-"" i)
14.3.3 Effects of Smoking on Human Health

There are many effects
of smoking on our respiratory
system such as 87% of cigarette
smokers also develop lung
cancer. The smoking causes
cancer of mouth, larynx and
oesophagus. Smoking also
causes many other diseases
such as chronic bronchitis and
emphysema.

The smoke of cigarette ©
contains chemicals which =
irritate the respiratory tract and
lung which results in_early 58

morning coughing and th‘-‘} = fleﬂ.igwngs Smokers Lungs

: Chle n Ncalny Peesle 1)
ZIng. It .lS indirect CHII.ISE 0 HiEs areATant F‘i”'-[}l" .lfll t”.!l.!;\t_-t_q_;‘ the lungs
pneumonia because cigaretie " ———=ppear dark and mottled
<moke damages or destroys Fig.14.15: Effects of .‘frmﬂlnh e

cilia. Thus microbes cannot l:.)e

trapped and are easily settled in

respiratory system. (Fig.14.15) -
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¢ Artificial Breathing Apparatus :
This apparatus is used when we swim under the water and the areas with low
OXygen concentration such as at high altitude. The apparatus is also used by fire fighter.
Itis commonly called aqua-lung or SCUBA apparatus (Self Contained Under Water
Breathing Apparatus). It contains compressed air that is a mixture called nitrox,
contains about 35% oxygen and 65% Nitrogen. The pressure of compressed air is much
less than ambient pressure (The ambient pressure on an object is the pressure of the
surrounding medium, such as a gas or liquid, in contact with the object), thus divers
could breathe readily at any depth of water or areas with low oxygen.

e i o,

“ Respiratory system in birds is the most efficient and elaborate,

Why?

Respiratory system in birds is the most efficient than other animals due the following
features. There is one way of the air through the lungs and air is renewed after inspiration and
also no foul airis lefi inthe lungs.

The direction of the blood flow in the lungs is opposite to the air flow, the parabronchi.
This counter current exchange increases the amount of oxygen which enters the blaod.

Also birds have air sacs which reach into all parts of the body and even pen&:trﬁié':;;'ggme _
bones. These air sacs store airand act as balloons and blow air into parabronchi for exchange of

gases. This system provides a large amount of oxygen for the high metabolic rate, and birds
can breathe and fly on high altitude of about 6000 meter or more,

o  Relate the transportation of gases to hiccups, sneezing and
snoring, ' _

The hiccups, sneezing and snoring are the conditions which are related to breathing,
Hiccups:- It is sharp {cspifﬂtﬂ'?"'saifﬂd produced by the spasmodic contraction of the
| diaphragm syhile the glottis is closed. Itis reflexive and serve no known functions but
feels difficulty inbreathing.

Sneezing:- DWPi"SPi”‘“G“FhIIm"”‘?d by a closure of the glottis, The forceful expiration that
results abruptly opens the glottis, sending a blast ajr through the nasal cavit 2
\umergﬂ— — \

i & y- The eyelids close |

person
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reflexively during sneeze. Sneezing is a reflexive response to irritating stimulus of the nasal |

muscosa. Sneezing clears the upper respiratory passages. :

. | Smoring:- Itis rough, raspy noise that can occur when a sleeping person inhales through the
mouth and nose. The noise usually is made by vibration of the soft plate which Juay.CeoRESs S
j ) result of vocal cord vibration.

. Describe the carbon monoxide poisoning (caused by gas heaters

left on overnight in closed environments). |

Gases that have undergone incomplete combustion produce CO and toxic fllml?s
(hydrogen cyanide). In carbon monoxide poisoning caused by gas heaters, left on overnight in
closed environments, CO binds to haemoglobin preventing the uptake of oxygen by
haemoglobin. The symptoms of CO poisoning are nausea, vomiting, headache, me;ntal status
\fhaﬂﬂes and ability of haemoglobin to release oxygen to tissue. =

e Breathing or ventilation or external respiration is the phenomenon of taking in of

fresh air (with more O,) into the lungs and removal of the air (with more CO,) out of
the lungs.
An extensive network of capillaries around alveoli help in rapid exchange of  gases.
Upper respiratory tract includes nostrils, nasal cavities and pharynx.
Lowerrespiratory tract includes larynx, trachea, bronchi and bronchioles.
Respiratory organs in human and all terrestrial vertebrates are a pair of lungs.
Hair, cilia and mucus in the nostrils trap large dust particles and microbes.
Air sac is the functional unit of lungs.
Each alveolar sac is made of simple squamous epithelium.
Each lung is surrounded by a double fluid filled membrane called pleura.
Inter costal muscles located between ribs contract and relax and cause the rib cage to
move downward and backward.

e Respiratory volume is the amount of air inhaled, exhaled and stored within the lungs

ata given time.

« Myoglobin is an iron containing respiratory proteinaceous pigment, present in
. muscle fibres to store oxygen.
Sinusitis is an inflammation of the nasal sinuses.
Cancer is malignant tumor which may develop due to uncontrolled cell division
Pulmonary tuberculosis is caused by mycobacterium tubercle. '
Pneumonectomy is the surgery of lung.
Cigarette smoking is the major cause of lung cancer and chro
(bronchitis and emphysema).
e Streptococcus pneumoniae cause pneumonia, : 5
o Otitis media is aninflammation of the middle ear.
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N OBIECTIVE QUES

Multiple Choice Questions (MCQs)

Select the correct answer.

o ]

6.

Pleura is a double layered thin membrane that covers:

(a) Heart (b) Liver

(¢) Kidney (d) Lungs

Hemoglobin in man increases the oxygen carrying capacity of the blood
to about:

(a) 75 times (b) 50 times
(c) 60 times (d) 100 times
Plasma proteins are involved in the release of CO.,.
(a) 70% (b) 7%

(c) 30% (d) 20%

Structure, which closes the passage to lungs when food is coming, is
called:

(a) Glottis (b) Epiglotts

(¢c) Uvula (d) Pharynx

Myoglobin loses oxygen at:

(a) 60 mm Hg (b) 19.6 mm Hg

(c) 90 mm Hg (d) 20 mm Hg
Breathing is an example of:

(a) Diffusion (b) Osmosis

(c) Ventilation (d) Cellular Respiration
The structure which prevents entry of food to wind pipe is called:
(a) Glottis (b) Epiglottis

(¢) Tongue (d) Soft palate

Which one of the following lacks cartilage?

(a) Trachea (b) Bronchioles

(c) Bronchi (d) Larynx

The pleural fluid surround the:

(a) Liver (b) Kidneys

(c) Heart (d) Lungs

The percentage of CO, carried in the form of bicarbonate 1S:
(a) 85% (b) 60%

(c) 70% (d) 65%




cule of:

Each molecule of myoglobin combines with one mole
(@) Oxygen (b) Carbon dioxide
. (¢) Nitrogen (d) Sulphur
¥ 12, In human, respiratory pigment 1s: ‘
u . (a) Haemocyanin (b) 1| iacmm:rythrlﬂ
| (¢) Chlorocrurin (d) Haemoglobin
The residual volume of air in human lung is
‘ (a) 2.5 liter (b) 5.0 liter
1 (c) 1.5 liter (d) 3.0 liter
: 14, Chemotherapy and radiotherapy may help in the treatment of:
: (@) Flu (b) Emphysema
(¢) Lung cancer (d} Asthma

I5.  Mycobacterium tubercle causes:
(a) Emphysema (b) Sinusitis
(¢) Pneumonia (d) Pulmonary tuberculosis

B. Fill in the blanks.
. Respiratory surface must be permeable, sothat ............ can pass through

It

The pharynx is part of both the respiratoryand ............ system.

The trachea divides into two primary ............ ;

Each lung contains about 35 millions ............ ,

About 97- 98 % of O.is carried by the RBCas ............ !

6. The chloride shiftis alsocalled............ phenomenon.

74 Sinusitis is an inflammationofnasal .............

8. Haemoglobincancarry............ oxygen.

e R T mediais an inflammation of middle ear,

10. Mycoplasma cause lower respiratory infection named

Lh B L B

.............

© SECTION-IT: SHORT QUESTIONS
C.  Givethe short answers of the following questions.
Differentiate between internal respiration and external respiration.
Write three properties of respiratory surfaces.
Describe briefly about the functions of nasal cavities.
Define Bronchi, bronchioles and alveolar ducts.
Write any three differences between inspiration and expiration
Difference between tidal volume and inspiratory resery :
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Write short note on myoglobin.

Describe transport of CO, as carboxyhaemoglobin.
Write causes and symptoms of sinusitis.

Describe the treatment of lung cancer.
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1 Explain breathing mechanism in humans.

2 Describe respiratory tract up to bronchi.

3 Explain causes. symptoms and treatment of tuberculosis.
4. Write a detail note on transport of CO, in human.

5 Write a detail note on transport of Oxygen in human.

6 Explain causes, symptoms and treatment of emphysema.
7 Illustrate the effects of smoking on human health.

8. Write note on otitis media.

9 Explain alveolar duct and alveoli.

10.  Write a note on lung cancer.




