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For

® Special discounts (up To 40 %)
® Coaching Classes (Tuitions) of all subjects

® Seminars

" @ Various useful links for UG and PG students

" @ More details about us

- ® And much more useful links about Ayurveda.
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' Respiration
Every organism requires a constant supply of energy. It is

E ined from the oxidation of food molecules in every cell. In
nimals, the oxygen is supplied by a specialized system called as
W%EBSQ mvﬁoB

Respiratory System in Man

Respiration in man occurs by lungs. So the process is termed .

as Pulmonary wo%wmmon..

Re %_BSQ system consists of the following organs.

Conducting Orga rgan _
1) Nostrils a sal chamber. 2) Nasopharynx.
3) Larynx 4) Trachea

Main Organs

5) Bronchi and bronchioles 6) Lungs & alveoli (air sacs)
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6)  Lungs with Alveoli

.

N/|| Terminal bronchus

/ — Lobular bronchiole
fa

“=—+—— Terminal bronchiole

// Respiratory bronchiole

Alveolar duct
Atrium

Alveolar sac

Alveolus

Lungs with Alveoli

. Lungs

A pair of conical brownish gray, highly elastic and spongy
organs situated in thoracic cavity by the side of the heart. Lungs are
protected by rib - cage and intercostal muscles of thorax on lateral
side and dome shaped muscular partition diaphragm on posterior side.

Lungs are covered by double pleural membranes - outer parietal
and inner visceral pleural membranes. Interpleural cavity filled by
pleural fluid.

The right lung is divided into anterior, middle and posterior
lobes while Eo._ow lung is divided into two lobes - anterior and

posterior lobes.
e  Alveoli / Air - Sacs

The spongy nature of lungs is due to alveoli / air-sacs. Lungs

..contain about 30 millions of air sacs arranged like bunches of grapes.

PR YN

0. <qa- uisar

The walls of alveoli are very thin mnm_..moBvOmnm of one cell
thick layer. The alveoli are surrounded by fine network of capillaries -

to ensure an easy exchange of oxygen and carbon dioxide.

1

wc_Bo,st artery brings deoxygenated blood from the right
veatricle of the heart to lungs while the pulmonary vein carries

oxygenated blood from the lungs to the left auricle of the heart.
Inflation and deflation of the lungs ensures that regular
exchange of gases takes place between the alveoli and the external

air. This is dependent upon the arrangement of the pleura, the
contraction and relaxation of the muscles of respiration and the elastic

connective tissue.

Muscles of Respiration

The expansion of the chest during inspiration occurs as a result

- of muscular activity, partly voluntary and partly involuntary. The main

muscles of respiration in normal quiet breathing are the intercostal
muscles and the diaphragm. During difficult or deep breathing they
are assisted by the muscles of the neck, shoulders and abdomen.

1) Intercostal Muscles o

There are eleven pairs of intercostal muscles that occupy the
space between the twelve pairs of ribs. They are arranged in two
layers, the external and intercostal muscles. -

The first rib is fixed. Therefore, when the intercostal muscles
contract, they pull all the other ribs towards the first rib. Because of
the shape of the rib they inove outwards when pulled upwards. In
this way the thoracic cavity is enlarged anterio - posteriorly and
laterally. The intercostal muscles are stimulated to contract by the

intercostal nerves.
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: m.oB 85308 oo__mvmo by the intact pleura. ‘Esm process is vmmmzo

as it aoom not require the oxcosazﬁm of o:oamw

o Pause

After expiration there is a pause before the next cycle begins.

Physiological Variables Affecting Respiration

) Elasticity
Loss of elasticity of the connective tissue in the lungs

necessitates forced expiration and increased effort on inspiration.

e  Compliance

This is a measure of the a_mﬁozm_c::w of the lungs i.e. the effort
required to inflate the alveoli. When oo:%:m:oo is low, the effort
needed to inflate the lungs is greater than normal. Eg. in some diseases

where elasticity is reduced or when insufficient surfactant is present.
. Airflow Resistance

When this is increased e.g. in broncho construction, more
respiratory effort is required to inflate the lungs.

Lung function tests are carried out to determine respiratory

function and are based on the parameters outlined above.

Composition of Air
Vﬁao%roao pressure at sea level is 101.3 kilopascals (kPa) or

760 mmHg. With the increase in height above sea level, atmospheric
pressure is progressively reduced and at 5500 m (18, ooo ft) it is about

half that at sea level: Under water, pressure increases by approximately
1 atmosphere per 10 m below sea level.

i1R4

ﬂo @mﬂmn@qﬂ

~ Air is a mixture of gases, nitrogen, oxwmo: om&os 98:%

water vapour and small quantities inert gases. The percentage of each

is listed in the ».o:oim:m..ﬁmc_m.

The Composition of Inspired and Expired Air

Inspired air (%) | Expired air (%)
Oxygen 21 16 |
Carbon dioxide 0.04 4
Z:womoz and Rare Gases- 78 78
Water Vapours Variable Saturated

Each gas in the mixture exerts a part of the total pressure
proportional to its concentration, i.e. the partial pressure. This is

denoted as wON

,PCO,.

Parietal Pressure of Gases

Alveolar air Deoxygenated Oxygenated
blood blood

Kpa mmllg| Kpa mmHg Kpa mmHg
Oxygen 133 100 |53 40 133 100
Carbon 53 40 58 -4 53 40
dioxide .
Nitrogeii & |76.4 573 | 76.4 573 76.4 573
Other Inert
QmmMm
Water vapours % ..Wmhc
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lungs is 70 to 80 sq. meters. Carbon dioxide diffuses from venous

blood along its concentration m&&ai into the alveoli until equilibrium
with alveolar air is reached. When blood leaves the alveolar capillaries,

the oxygen process oxygen diffuses from the alveoli into the blood.
The slow flow of blood through the capillaries increases the time
available for diffusion and carbon dioxide concentrations are in

equilibrium with those of alveolar air.

/\anm-.sﬂ_ Respiration

Cells
\\ //
. S X
7 3
_QHQ o_o_o_o_oo
Tissue &nuuuwmﬁm conc.
Fluid = FECO2
== == from on:w.

Internal respiration-the entire change of gases between capillaries & the tissues.

This 1r exchange of gases between blood in the capillaries and
the body cells. When there is a difference in wm&m_ pressures oxygen
diffuses outwards from the arterial end of ,o,m?:maom into the
surrounding extracellular fluid then through cell walls. The process
involved is that of diffusicn from a higher concentration of oxygen in
the blood to a lower concentration in the cells, i.e. the concentration
gradient. Carbon dioxide diffuses from the cells into the extracellular

fluid then the bloodstream towards the venous end of the capillary.

158

90, g ﬂwﬂ.._,_
arl: IJhAAR (0, and CO, carriage u<__m_.mon ) |
Transport of Gases |
1)  Transport of oxygen

O, is transported from lungs to the tissues, through arterial
blood. Transport occurs by two methods.

a) Oxv.—..mm_:om_oc,m: Form

98% of O, is transported by binding with Haemoglobin and
forming Oxyhaemoglobin.

Formation of oxyhaemoglobin

H, + 0, ——> HbO,
Hb0, + 0, — HbO,
HbO, + O, — HbO,
HbO, + o, — EFOW

Clinical Application

In Anaemia / Co poisoriing, O, transport becomes less. This is
called as ‘Anaemic Hypoxia.

Hb,O, —— Oxyhemoglobin

Oxyhemoglobin is formed at iungs, then transported to tissues.
At the tissue, 0, is liberated and Hb is made free.
O, Dissociation curve |

It is S-shaped curve. At PO, - 40 mm Hg. Curve is very sharp,
indicating maximum disscciation of O, from Hb at tissue level.

Curve shift to Eo_amrﬁ (Bohr’s effect) when Hum.uON increases,

H* ion increases and temperature increases.

159
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Functions of centers
1) . DROGN - inspiratory centre

Main centre to Smc__mﬂo the respiration. They produce action
potential. Centre is connected to spinal cord, phrenic nerves,
intercostal nerves mzm to inspiratory muscles.

When signals are sent .8 inspiratory muscles they contract and

inspiration occurs when centre stops functioning expiration occurs
passively. In quite respiration, only this centre is active.
2) VRGN - Expiratory centre.

Centre is connected to expiratory muscles (internal intercostal

and abdominal muscles)

It works only mEEm ox@aﬁmm reciprocal to DRGN acznm
exercise OO 1,H*ion T, moh.chon of lactic acid and it is expelled

out Eno:mr NON media)

3)  Apneustic centre |

It is connected to m_zmvmz:o@ centre and v:m:Bo,Sxmn centre.
3. _....m::,_oamxmn centre |

It is also connected to inspiratory and apneustic centre.

Last two centre main rhythmic function of DRGN

Different reflexes to control the process of Respiration.

1) Herring, Breuer’s reflex (inflation reflex)

_ In the wall of Bronchi and pleura, stretch receptors are present.

- When inspiration takes place and chest expands, these receptors are’

stimulated afferent mdwc_mmm via vagus nerve go to DRGN which

causes its nhibition. This reflex reopires fidal volume of 1.5 hit. So

ARL

90. g9 Ufimar

this reflex has no _.o_o in aEQ Smﬁ:m:oz. : works only during

exercise.

2)  Role of }’ receptors

Special N. endings are located between alveolus and vEBoz.B..w.
capillary. They are stimulated by pulmonary o edema m:a send afferent .
impulses through vagus to the Respiration. .
2as1 fereisior (Respiration Control)

Pulmonary oedema (In the cases of cardiac asthma)
3)  Lungirrhitant receptors

Located in bronchi irrhitant substances stimulates these
receptors and R.R.

4) nocm__?m reflex

Foreign particles in respiratory tract cause cough reflex.

S)  Sneezing reflex
Irritation of nasal mucosa causes sneezing reflex.
6) Deglutition reflex

at the time of pharyngeal stage of aom_ccaoc ann 3:0: stops

Hoacoaﬁ_w (epiglottis)

Control of Sqqum_ cortex -

Higher centers can a_:ﬂ the act of respiraticn (Voluntary
Oo:ﬁoc
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1) Indications .

i) To differentiate between obstructive (Asthma and Bronchitis)

| and restrictive (Pneumonia, Pleural effusion) Lung diseases

ii) | To study the effect of harmful agents like dust and smoke on
lungs in msaﬂ__mﬁm_ workers.

iii)  For the fitness test in players or before employment

iv) In research :_V study the effect of bronchodilator drugs
(Deriphylline) __

2) Limitations ow Lung Function Tests

i)  These tests require co-operation of the patient. In comatose
and in children, tests cannot be done.

ii)  Because the lung has large functional reserve, early detection
of the disease is difficult.

iii) Single test is not useful, multiple tests are .aacw&.

iv)  Findings of the clinical examination must be co-related with
the lung function test report.

v)  Patho-anatomical &mw:oaw of the disease cannot be made
(cause and location cannot be detected).

Classification of L.F.T.
1) Static tests Nv_.UvSmBmo tests

Static Tests
1) Tidal rolume G._S = Amount of air taken in or out during quiet
respiration. Normal value = 400-500 ml
2) Inspiratory Reserve volume (IRV) = Amounit of air taken in, by
forechiv innginRiion, et And dnove Bl volame.

Tormal vaiue = 2400 ~ W0 ™
- \6%

f; ) AtHighAltitude = VC Increases

90. 9q9 Ufisar

3) Inspiratory Capacity = Tidal _+_ Inspiratory
_ volume Reserve volume
IC o= TV + IRV

4)  Expiratory Reserve Volume (ERV) = Amount of air given out by
forceful expiration over and above Tidal volume.
Normal value = 80} —~ 900 ml

5)  Residual Volume (RV)= Amount of air, that remains in lungs at
2 end of forceful expiration. Normal Value = 1000 ml

6)  Functional Expiratory Residual
Residual Capacity = Reserve Volume +  Volume
" (FRC)
= 800 + 1000
= 1800 ml

7)  Vital Capacity (VC) = Amount of air that can be given out by
forceful expiration, after forceful inspiration. ,

VC =1V + IRV + ERV

Normal value
Adult Indian males = 4 -5 liters
Adult Indian females- = 3.3 -4 liters

Physiological Variations

a) Age
b) Height = VC is more in tall person. -

With the age, VC increases up to adulthood.

¢) Posture = VCis more in standing position.
d) Sex = VCis less in females because average height is low.

¢) Exercise andyoga =  Increases VC

1£7
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¢)  Percussion (Tapping)

Lung tissue normally gives resonant note while solid tissue
(fibrous) gives a dull tone:. _
d)  Auscultation

It is done with stethoscope to hear the normal and abnormal
sounds. Three types of normal sounds are
e  Tracheal sounds at the root of neck.

e  Bronchial sounds in bronchial region.

e  Vesiciilar sounds of lung tissue.

Special Study
For chest structure and movement, lungs and heart, X - ray

examination and screening.

A few important terms

Eupnoea - Normal breathing.
Hyperpnoea - Increase in amplitude of rate of respiration.
Dyspnoea - Difficulty in breathing.

Note
1)  Inmale, breathing is E.oaoamzmz.zw abdominal and in females
it is thoracic.

2)  Artificial respiration is needed in some emergencies like
drowning, an electric shock, operations, greater doses of
anaesthesia etc. When breathing suddenly stops but heart keeps

~.on breathing.

J - 90. g9 ufipa1

Q) &m:u:muam

TR ,ﬁ.@ﬂqﬂ ﬁ&ﬁ%u& gfedh AfIHaT -
Respiratory Insufficiency sraiq STqvf ey &7 g sRffa ¥ |

2A) Hypoxia (Less O,)
This is deficiency of O, at tissue level.

¥

Types
1) Hypoxic Hypoxia 2) Anaemic Hypoxia

3) Stagnant m%o.iw 4) Histotoxic Hypoxia

Causes

1)  Hypoxic Hypoxia

i)  Atmospheric O, is less (high altitude)

i)  Ventilation in the lung is improper (Bronchitis & Asthma)
Narrow bronchi.

iii) Improper diffusion across pulmonary membrane (pulmonary

oedema, fibrosis of lung, T.B.)

iv) Improper mixing of arterial and venous blood-(congenital atrial

septal defect (P.D.A. — Patent Ductus Arteriosus)
2)  Anaemic _._v.uox_m
i) >§o%:ozo 0, is :oBS_ diffusion o,q O, is normal but Hb%

is less or defective. So O, is not transported properly. (Severe

anemia or CO, poisoning)
3)  Stagnant hypoxia

i) Atmospheric O, :.S.Bm_, diffusion normal, Hb normal but

circulation is defective. So O, is not transported properly (C.C.F.

or obstruction of arteries due to thromboembolism)
171
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2C) Dyspnoea (Breathlessness)

1) Dysponea = Difficulty in breathing

2) Hyperopnea = Uo_.:u_o the normal respiration

3) Dysponea = when R.R. becomes 3 to 4 times more than

normal, the patient starts feeling breathless.

Causes of Dyspnoea
1)  Respiratory causes — Bronchial asthma, Acute bronchitis,

pneumonia efc.

2) Cardio vascular problems

C.C.F = congestive cardiac failure,

LH.D.

3) Metabolic causes
Uremia, Diabetic Ketoacidosis
4) Blood diseases

Severe Anemia

Grades of Dyspnoea

1)  Gradel =  Dyspnoea after accustomed exertion.
Nv, Grade Il = Uv\,mwsoom after. o:BE_:m up

k) Q_B% m = Dyspnoea after .im:&:m on flat surface
1) | GradelVv .=  Dyspnoea at rest

3 pha eadsiawdl (Artificial Respiration)
ST, ST, Sl feFeeh 9Teh STH ToHTR 3194l JE IUaR

ﬁ.ﬁ%ﬁ@ﬂmﬂmﬂg@ﬁﬁ:wm

90. 399 ufiray

i et &5 et o Ry vy
1)  Mouth To Mouth Breathing

a)  The patient is laid flat on the back on the table or on ground,
higher than that on which rescuer stands and under the patient’s

shoulders some soft article is placed so that the patient’s head

falls well back. Standing or kneeling opposite to the wmc._o.smm
head, the rescuer presses with one hand on the crown of the
patient’s head gentally so that the head is fully extended. Other
hand is placed on the patient’s jaw so that the jaw is drawn
well forward. _ | ,
b)  Breathing in deeply the rescuer’s mouth is placed over the
patient’s mouth whilst pinching the patient’s nose to block the
nasal orifice. The rescuer breaths out forcibly into the patient’s
Inngs. When the patient is a child or baby the rescuer should
,Lreath delicately. .
c) The vm:.oa expires passively and the jaw mm.womﬂ drawn well
 forward so that the patient’s air passage is always kept patent..

Area covered by
Rescuer's mouth

~ Airway
clear
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a)

b)

178

(e)

Rocking forwards quietly with arms straight and applying light -

pressure to back by weight of the upper part of body only
counting for two sec. 1,2 (Expiration). _

Rocking back with arms straight releasing pressure gradually
and sliding hands to elbows of casualty counting three for 1
sec. _

Raising and pulling casualty’s arms until tension being felt for

2 sec. counting 4,5 causing inspiration.

d)

1)

Placing hands over casualty’s m:o:_aoa_.,..._?:: thumbs being
touched in the mid line and arms m:&m:_ﬁ. Then leaving

casualty’s arms down and placing hands on his back as in fig
(A) for 1 sec. counting 6.
Position of casualty and operator laying casualty with face being -

nose and mouth unobstructed and neck extended and kneeling
at this head being placzd one knee near casualty’s head and

one foot alongside his elbow and hands being placed over the

casualty’s shoulder blades with thumbs touching in the mid

line and fingers spreading out and being kept arms straight.
Hospital Management

icial Respiration (g5fia1 eaet waf)

Respiration is a vital sign. Inadequate airway is the main cause

for the death. WHO has mentioned that 50 to 60% deaths occur due

to improper ventilation. So airway management and ventilation is

important.

Causes of breathlessness — In conscious patient

1 mo@m: body obstruction.

2)  Aspiration of food or any other secretion in the respiratory tract.
(For eg. Fast eating habits).

m.S:vaoEu . |

i) . Deep Emm..&i@ ‘.

1) 9325 in oxvm_&mommﬂwmm&mmv
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To activate the Respiratory Centers

Mouth to mouth breathing is very important (Head low position,
Head lift and chin tilt uo&ao? Pinching of the nose and then mouth
to mouth breathing).

In the patients of HIV or Hepatitis in spite of mouth to mouth

breathing the patient is directly taken on the ventilator.

If the air way is not open, endotracheal intubation is done. Two

types of endotracheal tubes are available nasal and oral. Size No. is

2.5 upto 8. For endotracheal intubation direct laryngoscope is also
use. Endotracheal tube is connected to ‘Ambu bag’. During the
procedure observe the chest expansion and check the air entry by
stethoscope. _ o
After 48 hours if the patient is not out, tracheostomy is done.
Number of tracheostomy tube is decided mooaaw:m to age.
Tracheostomy tube is of two types, metal and plastic. Vertical
incision is taken on the trachea and with proper sterilization care the

tube is introduced with stirrer.

After observing PO, by pulse oxymeter, the decision of O,
administration is taken.
Tracheostomy care

1) daily dressing 2) N_E_.Eomo coverage
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. Enloa cartilage

Thyroid cartilage

- - Thyroarytenoid rauscle
Vocal ligament —

Lat. Cricoarytenoid
muscle

'Vocal process - & :
jji— Post. OanomQanoE

:Emo_m
,_. ransverse mQasoa

muscle

~ Each vocal ooa is.seretcned between 50..5_%8_& cartilage

man:ozw and an 5859% artilage posteriorly. The ooaqmosos of

the posterior o:oomQﬁsoE muscle ﬁz__m the arytenoids cartilage away

from the naqoa cartilage and 9083 stretches the vocal cords. The

transverse arytenoids muscle pulls the arytenoids cartilages 8%92
and there “ore ,mv?.oﬁamﬁw the two vocal cords, so that they vibrate
in 4 stream of expired air. Contraction of the lateral cricoarytenoid

muscles pulls the arytenoids omn__mmo moﬂs.ma aud apart to allow

normal R%_Baoz The &ﬁoﬁﬁosoa muscies lie within the folds

of the vocal cords themselves. Gosqmososm of taese chanm ro_w to

control the tension of the cords during different type of phonation.

Frequency of <__.=.u=o=
The pitch of the sound emitted c% the larynx can be changed in
two different ways

i) A change can be achieved by stretching or relaxing the vocal

cords. F_mm&aos to the effect of intrinsic muscles the muscles

attached to the external surface of the larynx can also pull

ama

99. AEHgH

against the cartilages and thereby :@ES stretch or relax the
vocal cord. ‘

’

iiy The second way for oESmSm the sound frequency is to orm:mm
the shape and mass of the vocal cord edges.

@ | ®
?: Gentle

abduction abduction

Stage whisper

Intermediate position
loud whisper

O

Phonation

Positions and shapes of vocal cords during phonations

Articulation And Resonance

The three B&omoammum of articulation are the lips, the Ss_mcn_
and the _mom palate. We all arc familiar with their movements during

speech and other vocalizations.

The resonators include the mouth, the nose ad associated nassl

- sinuses, the pharynx and the chest cavity. The function of the nasal

resonators is illustrated by the change in quality of the voice when a

person has a severe cold, thick mucous blocks the air passages to

“their resonators.

- Important Details of Articulation

One of the most important differences between the human teing
and lower animals is the facility with which human beings can
communicate with one another. There are two aspects of
communication
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2) Myocardium It is composed of specialized cardiac muscle

tissue found only in the heart.

3) , ,.wnnoﬁ«&:.: — - This forms the lining of the myocardium anrd
is thin, smooth, glistening membrane

_consisting of flattened epithelial cells,

continuous with the lining of the blood

vessels. .

The outer vo_aoma&ca has parietal and visceral layers with
pericardial fluid cogoom._ them. The pericardial fluid facilitates and

regulates free heart contraction.

. Interior of the Heart

The heart is divided into a right and left side by the septum, a
partition consisting of myocardium covered by endocardium. After
birth blood can not cross the septum from one side to the other. Each

 side is divided by an atrioventricular valve into an upper chamber,

the atrium and a lower chamber, the ventricle. The atrioventricular
valves are formed by the double folds of endocardium strengthened
by a little fibrous tissue. The right atrioventricular <_m_<n (tricuspid
valve) has three flaps or cusps and the Ift atrioventricular valve (mitral

valve) has two cusps.

The valves between the atria and ventricles open and close
according to the changes in pressure mu. the chambers. During
ventricular systole (contraction) the pressure in the ventricles rises to
a level higher than that in the atria, closing the valves-and preventing
the backward flow of the blood. The valves are prevented from

QPRMNE, WHHATAS TEO MWL AR Y Rndinons comds, calied dhardae
RN, WA SR Trom (e ienor sutace of e cusps 1© e

e carbon dioxide is removed and.Q, is absorbed.

9. T4 ~ W dagd Ui

little projections of Bwooma.&ca covered s:: endothelium, called

" papillary muscles (columnae - chornae)

Flow of Blcod through the Heart

The two largest veins of the body, the superior and 5?:8 :
vana cavae empty their contents into the right atrium and then n:o.am:
right atrioventricular valve into the right ventricle. From there it is
pumped into the vEBoamQ E.SQ The opening of the pulmonary
artery is guarded by the cc_BozmQ <m_<o formed by three moE:ESH
_nc%m. This valve prevents the back flow of the blood into the right
ventricle when the ventricular muscles relax. After leaving the heart
the pulmonary artery divides into the right and left pulmonary arteries
which runs to the lungs carrying deoxygenated blood. This
deoxygenated blood is oxygenated in lungs due to interchange of
gases (O, and CO,). :

The two pulmonary veins from each lung carry deoxygenated -
blood to the left atrium. It then passes through the left atrioventricular
valve into the left ventricle and from there it is pumped into aorta,

- the first artery of general circulation. The opening of the aorta is .

_guarded by the aortic valve formed by three semilunar flaps (Cusps).
Then the oxygenated blood is provided to all the body organs through
the branches of aorta.

mS_E EW sequence of events it can be seen that the blood passes
from the right to the left side of the heart via the lungs.

Mode of Blood Girculation In The Body

1)  Pulmonary Circulation

This consists of the circulation of blood from the right ventricle
of the heart to the lungs and back to the left atrium. In the lungs
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...C A. V. Bundle (Atrioventricular Bundle or Bundle of His)

This consists of a mass of specialized fibres that originate from
the Atrioventricular node. At the upper end of ventricular septum

bundle of His divides into the right and left branches. Within the
ventricular myocardium the branches break up into the fine fibres
called 'Purkinje Fibers'.

Properties of Cardiac Muscles. .

e Automatic rhythmic contraction. =~ . e ngazoasg

o Excitability and contractility. ¢ Tonus.

Nerve supply to the heart
1)  Cardiac Centre _

In addition to the intrinsic stimulation of the myocardium
described above, the heart is influenced by the' nerves originating in
the cardiac centre in the medulla oblongata which reach it through

autonomic nervous system. These are the parasympathetic and

' sympathetic nerves and they are antagonistic o each other.

2) Vagus Nerve (Parasympathetic)
Supply mainly the S. A. Node and A. V. Nodes and atrial

muscles.

3 m<§u~n__mnn.zo?8
Supply the S. A. and A. V. Nodes and myocardium of atria and
ventricles. |

P.rasympathetic stimulation tends to reduce the rate at which

the impulse.. are produced. decreasing the rate & force of heart beat.
The sympathetic stimulation tends to increasc the rate and force

of heart beat.

A\

9. I - b HagA ufisan

Cardiac Cycle ( of )
o i

Definition
The function of the heart is to maintain a constant circulation

of biood through the body. The heart acts as a pump and its action
consists of a series of events known as the cardiac cycle.

The no:s& number of:cardiac cycles per min. ranges from 60
to 80. Taking,75 as an example, each cycle consists of about 0.8 of a
second and consists of - -
Cardiac Cycle
Phases of ventricular contraction
a) ' Isovolumic/ Isometric contraction
b) - Rapid €jection phase
¢)  Reduced ejection phase
Venticular relaxation
a)  Proto Diastole
b) Isovolumic/isometric relaxation
¢)  Rapid filling phase
d)  Reduced filling phase (Diastasis) |

e) Last B@E.m_::m phase (Atrial contraction)
1)  Atrial contraction

i) During the period of ventricular relaxation — blood flows from

atria to ventricles.

i) 75% blood flows into two ventricles (This is passive flow, due
to gravity)

211
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i)

i)

iv)

€)

'Hence, rapid fall of _unmmm:no inside ventricles (from 80 mm of

Hg to 2-3 mm of Hg in left ventricle).

Ventricular volume remains zonstant. Hence, the name

‘Isovolumic/Isometric.
When ventricular pressure falls below atrial pressure, A.V.

valves open.
Time period = 0.08 sec.
Rapid Filling Phase

During ventricular systole A.V. valves are closed, but superior

- and inferior vene cava and pulmonary vein continue to empty

the blood in *r.o atrium. So large amount of blood accumulate

in atria and atrial pressure increases.

: Ems.mﬁm_ pressure causes blood to flow rapidly into ventricles.

Time period = 0.113 sec.

Reduced Fiiling Phase (Diastasis)
After rapid filling, rate of blood flow from atria to ventricles

decreases.

Blood continues to return to the heart so pressure in atria and

ventricles rise slowly. : )
During rapid and reduced filling phases about 95% of blood
passes from atria to ventricles (Due to Gravitational force).

Time period = 0.167 sec.
Last Rapid Filling Phase (Atrial contraction)
The next cycle begins with atrial contraction. -

Time period = 0.1 sec.

AV.V. Close

S.L.V.

Sequence of events in cardiac cycle

m:_.,s.sn-t of The Time Relations

- With0.8 sec. as the cardiac cycle time (heart rate 75/ min.) the
time relations of the various events are given below —

l. - | Atrial Events _

a Atrial systole 0.1 sec.

First phase (At rise of _s.nmw:nov 0.05 sec.

Second phase (At fall of pressure) 0.05 sec.

b | Atrial diastole . 0.7 sec




L12

"SOAJRA JRUNJIUAS JO 90ud)oditiod sajeoipul

' o | "I9pIOq [BUIS)S Jeou
A1aure Lreuowrjnd 103 soeds [21S00ISUI 1J3] PUOIIS PUB
oEom,Hoy owﬂ__tmo [23509 1481 SI pIeay 1S9q IYM
e SoaTeA HQS:E% JO 2INSO[O USpPNS

dn, " yond ysiy ‘uoys ‘dreys

101G, Mesy

youelq S[punqg Ul pue A[[eWIOU pPUNoj aq Aew SIyJ,
"punos 11eay saj Jo Jumids asned ‘soafea prdsnoLn
pue (pidsnoig) [eniwl JO JINSO[D SNOUOIYIUASY
‘SOA[BA A "V JO 9ouaradwod ‘wnipieooiur Jo

UOJIPUOD PUR UOHOBIIUOD JB[NOLIUIA JO 9010] SIJRIIpUl

"pIeay A[a1el AI1oA St 3]

punos jJeaH ypnoyg (v

“Jeaq xade je A[fensn S1 p1eay 153q AYM — e|d
"Suisopo ommi,muz_g IBUNJIWIAS UT SUOTjRIQIA (111
‘So[osnuu JR[NOLIUSA Ul suoneIqia (11
_‘SAIEA A 'V Jo suoneiqiaojaup (1

| . oIE SMIIA SNOLIBA — asney

‘paydid moj 9308 ~  JadeieyD

.mo..mzw.u JO 95 09 1N0Qe ul pseay SI I]

punos Jieay paiyL (g

- dduruodu]

eld
asned

1aperey)

punog jiesy puoses  (Z

10N

= uenodw}

1RgsJls L3bp 1) - B 2 b

*S[OLIUIA JO SUOIOBIIUOD PIE UOISUI) ) PUB SIAJBA
‘A"V JO 2mso[o uappns Aq dn 195 SUONELIQIA 31} 0} NP

1 411

"183q xade st preay 1s3q adym - eY4
- asneD “
QqnT, * Yonc moj yiim paduojoad ‘Jos —  seneley)

(pumnos puodas) dnq, pue (punos 1edY 1s1J) ,qqn7Y, se pledy
SpUnOS Meay UIeWw om) are a1y, ‘Aeorydesd pap1odar aq osje Aew

3say ], *adoosoyiels Y preay b_ﬁo.aow B SPUNOS 1LY Y],

(ler3plp _ -Nwwvw_w_uc...om jae

punog Jeap Isid (1

“pyeay 3q Aew punos patyy Ajjeuoisedd

Desg0| . Imol|
A,.oom $€°0) W) SUI[[1y JOLUIA [BIOL, | . !
295 001°0 ' (91018As [etny) Suyy pider 1se] |
1298 197170 sseyd 3uly mojs 10 siseisel( W
38 110 aseyd m_E_E piderisig | B
005 g0°0| - - POLISd UONEXE[DI OLOWIOS] | <= sstmehe. sowmnamt
098 $0°0 potiad otjoise1poloid ”
335 §° doiseIp moLusA | q
: (098 c7°0) pouad uondafo 8101,
098 Ed. aseyd uonoafo paonpay
098 110 aseyd uonoafa pidey
*098 600 poliad uorPRNUOD JLIISWOS]
598 £°0 9[0ISAS JR[NOLIUSA e
SIUdAD demotudA | (I

1RasJH L:3b1 W) ~ B "2 b



9. 9 ~ h Gagd ufpar

Abnormal Heart Sound - Murmur L

.. Due to the presence of abnormalities in chamber or valve of

the heart, some abnormal sounds may be audible in addition to the
normal heart sounds. These are called as Murmurs. The Murmurs
are classified on the basis of their relations to main heart sounds as

pre - systolic, systolic and diastolic Murmurs.

Pre - Systolic Murmur

It is heard before the onset of ventricular contraction. ie.- during

- auricular oonqmo_mon.

Systolic Murmur

It occurs during general ventricular contraction.

Diastolic Murmur
It occurs a:l:m_ general diastole and is usually due to damaged |

_ valves causing regurgitation into ventricles. eg.- Aortic regurgitation.

Cardiac Output \

Cardiac output signifies the amount of blood leaving the heart

per unit time & expressed as 'stroke volume'.

Control of Cardiac Output

It mainly depends on
1) Venous return

3) Rate of heart beat - 4) Blood pressure

Nervous Control of Heart aﬁuiw _w-u.w.d:

Nervous control of heart is wmmg:m_ for mamﬁg:oa and

regula’on of working of the heart. It is classified as -
218

2) Force of cardiac contraction -

9. ¥ — ¥ Ve ahea

1)  Efferent Nerves

are vagus and sympathetic fiberes. Vagus nerve exerts a
continuous tension on heart's action caused the vagal Hosm which
checks the heart rate. Vagal stimulation diminishes oxn:mc_.:Q,
conduction and heart rate and acts both on mcn_&om and ventricles.

The sympathetic fibres produce a %mz_a tone, which :o_ﬁm to
regulate the heart. Sympathetic stimulation causes increase in rate of
concuction through m.>. node, auricles and ventricles which in tun-
results in increase of rate and force of heart comﬁ

2)  Cardiac Afferent
.H:.omo are -

a)  Cardio aortic nerve, originates in left ventricle and aortic arch.
“The endings are sensitive to stretch (stretch receptors)

'b) . Other vagal afferents originate form right auricle and great

veins. Their stimulation reflexly causes reduction of vagal tone
resuliing in acceleration and augmentation of heart action, (This
- Is called Bainbridge effect or reflex.)

. ¢)  Carotid sinus nerve begins from carotid sinus. Like cardio-

_ aortic, the carotid sinus fibres are stretch receptors, where as

those from carotid body are chemo receptors.

3) Cardiac Centre

Dorsal motor nucleus of vagus is associated with cardio-
inhibitory center, while the cardio acceleratory cenire lies in its vicinity
in the floor of the 4™ ventricle.
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Measurement of Blood Pressure

>_.8:m_ blood pressure is measured by the use of

ually mx?.ommma in the following

(28

manner - B.P.=120/80 mm Hg

Methods Used to Determine Blood Pressure

1)  Oscillatory Method |
Inspection of oscillation
in Sphygmomanometer

Fmvno:o: om 25 250 mmHg
oscillation s s

in gauge W . 200 mmHg

P 150 mmHg
190 mmHg

Zm&:..o_so:n of m_‘S:u_ w_oon flow

Emwan:o: of omo___m:oa in %::m mmcma or mercury ‘manometer
‘is the basis of this Boﬁoa ? this methiod the ncn. is iSEx& over

dnwnr_w_ atery and Omo_:»:onm 32 are ancn& by pulsations are

observed. The Em:.::ﬁ:n is always kept at heart level. cS-n: 50 cuff

222
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pressure is increased above systolic pressure the oscillations disappear,
but on releasing the pressure gradually the oscillations become larger
and prominent. The pressure head at which larger oscillation is s¢en
is noted as 'systolic pressure'. But on further release of pressure

Omo_:m:o:m become smaller and disappear.

.H.:m pressure at which the oscillations become smaller or

&m%vwmn is known as 'diastolic pressure'.

- 2) _. Palpatory Method

The instrument is kept at the level of heart and cuff is tied
round’ the upper arm. Hunomw.:nn._m ;:moa to 200 mm Hg and then

mqmacm_q released. i:a:.&n vc_mn E& mnvoma at the wrist the

_ Enmmﬁn _m noted..This is &aﬁo__n ?ommﬁo . This method is not accurate

«

because the Qmmﬁoro?ommca can not be determined by this method.
3) . Auscultatory Zmn__oa

The instrument is _SE at the level of heart and cuff is tied

round the upper arm. Pressure is raised -to 200 mmHg and then

. gradually released. Variations of heart sound are heard by placing the

chest piece of stethoscope on the brachial artery, a little below the

cuff? ésg the pressure is released gradually there is sudden

.m@@om&:ao Om clear tapping sound. This indicates systolic pressure.

The _oca sound GmocBmm muffled and rapidly begins to fade on
further release of pressure. This point indicates diastolic pressure.

Record of B. P.

B. P. can be recorded by sphygmomanometer..




siem A1a1re o3 Jo AJONSeiH @

§2¢
-ojoyM

® S8 UONBINOIID JO 31elS A1) JNOQE UOHBULIOJUE J03LI0D SIALS I (s

paq Areppided ay) Je uonen|Ij Jo 3010 o>u_oE oﬁu& opuaordor, (T
- _ *30) 0} Pesy

woly Suimopy pooiq dooy 01 amssaid Justoyyns ¢ weurewr o, (1

| sI °d "g JO suonduny JeuLloN 3y}

ainssald poojd jo asueayiubis

S[[esm [eLIdME JO fonserg o

POOI[q JO AIOO[A @

S[9SSIA POO]Qq JO USWIN] ®

poo[q Jo'K)ISOISIA @ |
| uodp spuadaq aduessisdy jerayduad
UINJaJ SNOUIA o

OUEB]SISaI ﬁwhOSQ.muOnm [

_oas_o\,_ poojg e “judjno oeipre)) e

‘Surpnyour s1030eJ Jo Ioqunu e Surajoaur syusunsnfpe suyy
Aq S)UII] [RULIOU S} U4 paureiutew st ainssaxd poojq sy,

2Inssald poojg [ewioN Jo IdUBUIIUR]

"PO0]q JO ANSOISIA ® “awmjoA poojg e

‘S[[em [eLIoNE 9 JO AJIONISe[H @ -ouw)sIsal jeroyduag e
ndino oeipie) e ‘1eay 9y} jo uonoe Surduing e

"d *g Jeuauly Sugjonuo) sioe]

*paseaiout s1 J g Apuenbasuod pue Apoq 3y} Jo SWNJOA
pooiq Sursearoul usa[ds 9yl WOIJ NO SIWOD POO[q ‘QI0JIYL,
*s3oenu0d uss[ds ‘pauaiysuy st uosiad B uaym ‘0s]y "pasealout
§1°d "g “90uUsH "783q MBaYy 3y} Sursearou ,o_uozﬂ "V °S 2je[nwis
yorym Eﬁnﬁum e Se S)or uijeualpe ,_uocom_Em__t s1 uosiad

Llgg)is L3bR 4y — B "&b

N

N

1444
B Udypy -Ayjuenb ul SI0W. UIJRUSIPE 9)9I09S SPUE[S [BUDIPE
Y ‘asneddq o.w:mmoa POO[q SaseaIoul I - ..mmw..u“o asuas Ayl ,Am
-ainssaid o1j03sAs oy sesearout Jf - JIWIDXD .S uopowy (8
-amssoxd J1{0ISAS JO 9s11 T[S ® S1 2194, . sjeaw Y (/
.muo_w Surmnp syrey amssaid o1j01sAs ay H -dagis (9
‘uonisod Surpue)s Jo ums ur jey uey)
Iomoj st 2nssaid drjoiserp ayp uomisod EonEsoB uj ‘uomisod
Surpuess ut 1aySiy ApySis s1 omnssoxd orjoiseIp oYL - a4msod (S
"pasealoul _mm d'd .o_ocum “WSI[OqeIaW 10§ PIPasu 1 0 IO
3810199 10 UILULLL 0] I0P PISLIIOUL S| el OGRS JALRPIXO)
-a1nssaid poojq o1j01s4s Jo .\Mmt 1YS1IS ST 9197 OSIOIOXI 91BIOPOW
uy "sasi1 ainssald o1joIsAs .omm&oxo snosuans uJ - aspiexy (b
| o Y3y sq
G} punoj s 8:82&. .@003.@5 ‘suosiad JuarndIos ay) Jo 3sowr Uy
-suosiad 9520 ui .:wE Aqrensn s1 ainssaid o110384s 9y - piing (€
sso[std-°dg Apuenbosu0o pue ssaf ST AJISOdSIA Y3 “910§a13Y ],
“aquInu ssaf ul UOOZ_UOHQ Ale s "D 'g "y .Doﬁom ..mucow Jo eyl
uey) Ja[[ews ore souog 12 0S|y "SI St J ‘g Apuanbasuod

pue ss9[ SI Y "JA " 9OUIH "POOJ J[I[ 3.1 K3} ‘SAIpE] JO SnIels
3y} JO IsneIRq ‘0S 01 G JO »8e oYy o)dn sofeW UT UBY) JOMO]

. Apy8iys ore saunssaid OI{oISEIP pue JI[OISAS Yloq ‘SopWI Ul - X35 (Z

_ . suegIo oy
[T YyoBa1 tied 31 Jey} Os pOO[q 9Y) UO 2InssaId 2IoW HIX9 LBy
‘Apoq 9y ul 2I19YMAI2A2 poo[q apiaaid o], "A[MO[S smo[] poolg
.:mEmaoEoog S[9SS9A POO[q JO UIWN] Y] ‘SOUSH "PIFLI SUI0Iq
S[98S9A POO[Qq ‘sasealoul age SV 98 yim sasit J g - 38y (1

suorjerep jesibojorsAyd

LRas)rs 3ba did — B2 2 b




© 93, T - ¥ €I 9hRa

Systolic Pressure
It indicates -
1)  The extent of work done by heart.
2) ' The force .§E which heart is working.

3) The aomnwm of pressure which the arterial wall has to withstand.

viastolic Pressure
1)  Diastolic pressure is the measure of peripheral resistance which
indicates constant load against which heart has to work.

2) Increase of diastolic pressure indicates that the heart is

approaching towards its failure.

Pulse Pressure
It generally varies directly as the stroke volume.

Pulse pressure = mwmﬁo_mo pressure - Diastolic pressure.

Circulation Time
Tt is a measure of time, taken by blood to flow from one site to
any other .m?wommo site. Normally, total o#o&m:.o: time is 12 - 19 sec.
1)  Armmto _Honmco circulation time is 10- 16 sec. To measure 5?.
5 ml of 2 % Decholin is injected intra - venous (I/V) in anti
cubital vein and time noted when bitter taste is felt.
2)  Arm to tongue circulation time is 6 sec and measured by

injecting ether and time noted when it is smelt in expired air.

226

ﬁ I - b Wag it
—._Suo..nm:m.o... (High B. 1 u«ﬂ.ﬂﬂulnﬂmﬁ

Hypertension is a very common disorder of the cardio vascular

disease. Its incidence tends to increase with age. m_soo a_mmmo:o
pressure reading tends to be more oozmSE than the mvzmo:o one, it
should be relied upon more.

Classification I - Normal diastolic pressure = 80 - 90 mmHg.

Type of hypertensicn Diastolic pressure
Mild 90 - 100 mmHg
Moderate | 100 - 110 mmHg

-~ "Severe | s | More than 110 mmHg

Classification Il

1) | Primary or mmmosmw_ Hypertension.

2)  Secondary Hypertension. - It occurs due to disorders of other
systems like endocrine disorders, renal disorders.

The Reasons of High B. P.

1y mox In male BP is more than in female

Nv_\_ ..Zoo:o__o @o<2mmom tea, tobacco, smoking, excessive salts

““increase B. P
3) >no,ao m_o_Qowmm - Hardening of arteries due to mE age.
4)  Severe kidney awmmmmow
S)  Emotional states.

:<vo$3_o=

B. m. less than sos_m_ 1s termed as 3608:90:
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4) - Auricular fibrillation - The pulse rate amnm_ﬂo 400/ min.

5)  Pulses alternans - There is alternate weak and strong beatings of
the pulse. e.g. myocardial infarction.

6) - Pulsus paradoxus - Pulse _Eu_omow: y disappears during
inspiration or frequency is more during expiration, than during
inspiration. =~

7) _Emnoq__ami._ioq. pulse - It is a sharp and steep rise and fall of
pulse. The &Qomm :Qg and wave are absent in the graph. e.g.
moEo regurgitation.

8) >=mn3_.._n pulse - shows high and EoSEnE dicrotic wave e.g.
In case of Typhoid fever.

9)  Dicrotic pulse - shows high and prominent dicrotic wave e.g. In

case of Typhoid fever.

'Electro Cardiogram (E. C. G.) ar\&,@

When ancm&om contract, there is a o:mrmo in the electrical
woﬁﬁ__aw_ across the membrane of muscle fibres. As the body fluids
and tissues are good concuctors of electricity, the electrical changes
which occur in the contracting myocardium can be detected by
attaching o_.nos.o%m to the surface of body. The pattern of electrical
activity may be displayed on an 'oscilloscope screen' or traced on
paper. |

The apparatus used is an 'Electrocardiograph’ and the tracing
is an 'electrocardiogram’ (E. C. G.)

The electrocardiogram (E.C.G.) is a graphic record of electrical activity
of the heart.

e

9. T - P g i

The E.G.C. is done with a special Bmo?:n ie. EG.C. machine
The E. G.C. paper is a mwoo_m:v\ prepared paper with small & _mamo
squares. There are 5 small squares. The E.C.G. paper moves at a rate
such that in one minute 300 large squares or 1500 small squares:are

covered.
Thus 1 small square is equivalent to 0:04 sec. - and
1 large square equals 0.2 sec.

To calculate the heart rate

300
Heart rate = —
No. of tig squares between two 'R’ waves
2.0 | R
1.5

...:.&@.;.e.pmmm.

umom_an_o line .

Seg.
QRS interval
0 0.2 0.4 - 0.6 0.3

Jﬁmi Time (Sec.)

Conventional terms for electrocardiographic deflections.




££C

Tiey 2z saxa[dwod SYO AydonsadAy Je[noLusa ug

| | K3ojotjyed
| Amounzvm 0P 7) ‘098 wo._o - uoueing
(axenbs o8] G-¢) AWCZ— G = apmydury
"SO[OLIIUIA §10q JO uonezire[odsp sajedrpu]

x3[dwo? - YO

wndas AV Jo uonezirejodap noao%ch_

"9ABM 2ANR3AU [[BWS = e D
SoAEA d O[dn[NW — ISN[/UONE[LAY (BN (T
‘[1e1 st oaem J AydonaadLy feme uy (1 =  A3ojotied
- (serenbsopg) 09sgQ) =  uopeing
e (sarenbsiopz) AWZQ = apmjdury

"L JO UONOBIUO0))

1o uonezuejoda SAIBOIPU] ‘9ABAM JANISOd ISIL] = 1M d
AW [ = wui ] = a1enbs 81q om[,

AW [°Q = wuw | —opmydury = sixe x

| oum Z'0'=2arenbs 3ig

(stxe — x uo) azenbs joq *935 700 EE [ — o],

"paurelqo st 'O DH eo1dA L, — IT peaj ug

(I

(g

(4

G

€

(1

3ers

'D"Dg [eUlION

(1 pue YA®) ped] papis
WS Ut usss are salueyd (HAY) AydonadAY renotmuoa 1y3ry

-pea] 1S9y U SaZUBYD — JOTRIUI [[EM JOLIDIUY

(q
(e

LRgs)ls L3b G3b - B2 "Eb

[4%4

‘89 10 "winIpIeo0AW

't aewep a3eo0] 03 (SPe3] 7 1) Spes] Auew om_.ﬁ uaYel st ' D'd

(AA® “TA® “JA®) spea] quij Jepodiu)  (q,
(9A 01 1A) Speaj 1soyp rejodiun (e
sadfy om}
"PaYLED ST IGO0 ‘Pasn ST 9O auo AfuQ
- pesjsejodupn (2

I ‘I ‘T — Spea] — saueN

"SOPOIDI[a dANRSAU pue aAanIsod — pasn 1. Spes| oMJ,

sped| plepuels/ped) sejodig (1
uoned1jIsseD

‘Speay se pa[[ea aIe sopond9py “1aded oy uo popiodal

pue payijdwe ‘saponosja Aq dn paxord are spenuajod asayy,
"Apoq 3Y) I2A0 [[ P21ONPUNd are ‘Wedy ul paonpold ‘sjenualod (T
*11ea JO AMAIOR [BOLIO9[9 JO pIodaIayisIy (]

(O'Y'd / "O0°)d) WelD 0ipie) 0ndd[g

(BzR2PlRic»i2) “6)*D)"3

1YS|K +3bR 43 - B2 "Eb




9. ¥ ~ Vb Wagd ufspar

2)

4)

In ventricular fibrillation — QRS complexes are tall and
mﬂnmc_mw

T Wave

Indicates repolarization of ventricles.
Ampiitude = 04 mv | (4 dot m@cmamv
= 0.24 sec.

From this wave nutrition to myocardium can be judged.

Duration (6 dot squares)

Pathology = In M.L. T wave is flat on inverted.

In ventricular repolarization coronary supply T o

Intervals

1)

2)

3)

P-R interval _ .
From beginning of P. wave to beginning of OWm. complex.
Normal = (.12 to 0.16 sec. (3-4 dot square)

It indicates A-V conduction time.

Pathology = P-R interva! is prolonged — In AV heart block.
Q.Tinterval

From beginning of Q-wave to end of T.

Normal = 0.24 t0 0.30 sec. (6-8 dot squares)

It indicates the duration of ventricular systole.

T.P. interval

From beginning of T-wave to beginning of next P-wave.
Normal = 0.46 to 0.50 sec. (11-13 dot square)

It indicates duration of ventricular diastole.

)]
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.Uses of ECG

To diagnose M.I. — T wave is flat or inverted. But ST segment

is elevated.

Elevated ST segment

Dﬂ\ Isoelectric line

T wave inverted

2)

3)

by
&

a)
b)

5)

)

R
i
A |

" RA%

To diagnose heart block. PR interval is prolonged. (Greater
than 0.2 sec. Greater than 1 big square)- -

To diagnose arrhythmias. (Irregularity in the heart beat)

In atrial fibrillation .cu_czﬂv — multiple P-Waves
In ventricular fibrillation — irregular tall QRS coinplexes
..,._H.o.mmmmzo.mo .3@03.3@.3 of chambers.

Hz mEm_ .rv\ww&owrx.l. P waves are tall. (Norinally 0.2 mV)

In ventricular hypertrophy (LVH or RVH) — QRS complexes
are tall. _

WBS the ECG _.>im., deviation can be detected (Right axis
deviation or left axis deviation)

Right axis deviation is seen in RVH. (Right Reaches)

Left axis deviation is séen in LVH. (Left Reaches)

To diagnose the diseases of pericardium.

aYr
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2)  Condition of the arterial wall may be sclerosed and character
may be collapsing. The pulse is fixed pulse i.e. its rate will not

* * change after exercise, or atropine injection etc.

3) . E.C.G. will be diagnostic.

2) Angina Pectoris

This is sometimes called 'angina of effort' because physical

effort causes severe iscnemic pain.

Angina pectoris denotes cardiac pain of short duration due to

inadequate blood supply to the cardiac musculature.

‘Causes

1) Coronary atherosclerosis 2) Aortic valve diseases

3) Syphilitic aortitis 4) Severe anaemia
5) vmnoxwmam_ tachycardia
Clinical Features

Most important symptom is pain having following

characteristics -

Location - Mid or upper sternal region. May be felt over
the left side of the chest. o

Character . - Constricting squeezing, ?_omm_gm_ow crushinig in
character. The feeling in the arms is one of
tingling in type.

Radiation - Along both the shoulders and upper arms more
coramonly to the left side.

Provoking factors - Usually starts after exercise. ie.- walking uphill

or walking c@mﬁm:.w. Also seen after heavy
meals, exposure to cold weather, emotional
VPSS OF &V AUTINE STRVAN INIRICONISR.

R STN
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Pain - Usual!v disappears after SE:W rest for a while.
Duration of pain is not more than 2 - 5 min
. ‘usually..
_=<m.unmumc= - Stress test may be helpful.

3) Myocardial Infarction (gderifazien)
It is also ischemic heart disease.
"It occurs when the oxygen supply to heart muscles becomes

nil due to occlusion of one of the branches of coronary artery.

Causes

. In chronic heart disease many small infracts form and
collectively they lead to myocardial weakness, angina pectoris

ad possibly heart failure.

e Inacute ischemic heart disease one or more large arteries are
occluded and are usually mosw:omaa by tlirombosis. The
infract is correspondingly large and disrupts the heart activity.

¢ . In coronary thrombosis there is occlusion of coronary artery
due to formation of blood clot in it.

Clinical Featurer N _

e The typical retrosternal pain of angina pectoris is present but
unlike peetoris it starts at rest, persists longer and is not relieved
by coronary dilators |

. Breathlessness, cough, frothy sputum, nausea and vomiting may
be present. .

. Sometimes the limbs are cold, severe sweating, restlessness and
confusion. .

Investigation
E. C. G. Shows inverted T wave. ST segment elevation and

abnormal 'Q' wave (5 mm or more.)
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14. Nutrition

Animal sources of dietary carbohydrates .

2)

. Plant sources oq dietary carbohydrates

. Cereals m:a :::oa like Ernmﬁ rice, maize, jowar, bajra, ragi

S __.,.Qo. :

-_: Bengal gram

. ...‘,...._ro umes and dals like

a.r@\%\\

* .. “ Roots and tubers such as beet, sweet potato, potat

olocasia,

etc.

. Fruits like banana, anmo, sapota (Chikoo), grapes etc.

sk

Milk and milk products.’
- and milk products.

Functiors of carbohydrates in the body

1) m:uu_v. of energy - Om%og\aaﬁm undergo oxidation in living
. The energy thus released is

cells of the body to release ener.
supplied *o the cells of the body for carrying out the various -

gw
_.__..m action - When carbohydrates are taken in large

requirements of Enwmm«vtnoﬁam.
. w::&:m.

wEoch 8 meet the

are spared for their main function, Le;

" 3) " Regulation of fat metabolism - Om&og&ﬁnm play an important

role in proper utilization of fat in the body.

4) ' Role in movement of bowels - Cellulose, a kind of carbohydrate,

is of great help in the movement of bowels, as it provides

roughage. ——

piys

16. Nutrition

| 2) Proteins

. Proteins are organic compounds ooaaas_m. carbon ©, hydrogen
(H), oxwma: ((0))] m:m :536: (N). Some proteins contain sulphur (S) .

and vro%:o:_m (P} also. Some mvnn_m__una proteins contain elements
like indine and iron;
m::mao:w of v_.onmm_._u ‘
1) ﬁ..os;:. and B_mm:mn.:m.:nm _
Proteins, co_..sm the chief constituent of hody tissues, are required

for building new tissues in the body and for the replacement of worn

out tissues. Protein requirement increases during growth, pregnancy,
lactation and convalescent period.

2)  Regulation of chemical reactions in the body

i) Thechemical reactions that take place in the body are regulated
by enzymes which are nothing but proteins.

ii)  Hormones which Smc_wﬁo the growth and devclopment of the
body are mostly protein compounds.
3) Protection

Antibodies which 3082 the body from infections are also
proteins.

4)  Source of energy

One gram of protein .m.?nm about 4 calories of energy. However,
the body uses it as the last sources of energy when carbohydrates and
fats are not available.

283
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16. Nutrition

Excescive intake of fats causes obesity, which in turn causes

“hypertension, liver disorder, renal disorder, etc.

D

2)

i)

.2

2)

4)

L2

i) .

4) Vitamins

Vitamins are vital orzanic substances, which are essential for

growth, development and maintenance of the body.

Based on their solubility in fat or water, sSBEm have been

classified into two mno%m. viz. fat soluble vitamins and water-

soluble SSBSm

- Fat-soluble vitamins - <:m===m mcor as.A, D, E m:a K, i_zor

I||\|\|\|\|\l

are soluble in fat, are called fat-soluble vitamins. Fat-soluble

vitamins are stored in the body:

Water soluble vitamins- - Vitamins of B-complex group and
vitamin C, which are mo_cc_m in water, are called water-soluble

vitamins. Water-soluble vitamins are not stored in So body.

——

1) _nonm:o_ (Vitamin A)

Retinol is vitamin A. It is a fat-soluble vitamin occurring in

3)

both plant and animal foodstuffs.

Functions of vitamin A

D

Retinol maintains the normal vision.
etinol maintains the normaE =

Retinol v8<o—=m night-blindness and inflammation of the eyes.

Retinol is necessary for the mSiS of skeleton and tissues.

Retinol keeps the skin and lining membrane of the eyes,

tespiratory tract and intestinal tract, healthy and moist.
— —

faail

16. Nutrition

Plant sources of vitamin A

° Orange or yellow-colored fruits and vegetables such as mango,

papaya, orange, carrot and pumpkin and tomato.

e Green leafy vegetables like spinach, coriander leaves, colocasia

leaves.

— T t—

Animal sources of vitamin A

. Fish and liver e Milk and milk products

—_—— P

o Eggs e Butter and m:oow

2) Vitamin D

Natural sources of vitamin D

Plant foods are not a rich source of vitamin D_The orommowﬂ

and easiest way of obtaining vitamin D is 968:3 of the body to the

= -

morning sun. Besides this, it is also found in egg, liver, fish liver oils,

butter etc.

Functions of vitamin D

1) Smm:m: D is necessary for the growth and development of
T

bones.
\l\.\l‘l\'\

2)  Vitamin D plays a vital role in absorption and utilization of

calcium and phosphorus which make the bones strong an

Four diseases caused due +q.the deficiency of vitamin D

1) Softening of bones 2) Rickets N

—_—

3) Uo_:m_ decay

4) Imperfect bone formation.

LY
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16. Nutrition

.. Thiamine
Source of ._._,._m.u_.zm:m. Aw:
Plant sources ..

e  Wholegrain .om_mom._.m. :
° Legumes m:a _vc_mo.w
e Nuts E.a oil seeds

o  Dryyeast .

Animal sources

° Meat

e  Milk and milk products
e  Eggyolk.

Functions of thiamine

1)  Thiamine plays an important role in catalyzing the ox.&.maon

of glucose to produce o:ﬂmw..

2) Thiamine is essential for the proper growth of the body.

Riboflavin
<4

Co-enzyme

1) Coerzyme is a substance which is needed by enzymes to
perfornt: their functions effectively.

2)  Riboflavin is a coenzyme which plays an important role in

ochorwaamﬂo, protein arid fat metabolism.
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~ 3) Niacin
1)  Sources of Niacin

Plant sources
e - Cereals, legumes anc! pulses.

e  Nuts and oil seeds. -

e Green leafy vegetables.

Animal sources

e  Meat, fish and poultry.
e  Milk and milk products.
Functions of Niacin

1)  Niacin acts as a coenzyme which helps in releasing energy from
consumed food.

2)  Niacin plays an important role in carbohydrate, protein and fat

metabolism.

4) Folic acid
Sources of mo:_n acid

Plant sources

. Fresh green leafy vegetables

e  Legumes.

2) Animal sources

‘e - Liver:
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16. Nutrition

Ascorbic acid is highly soluble in water. Therefore, when

2)
chopped vegetables are washed or when cooking water is
discarded, the ascorbic acid is lost. |

Table 1
Items Nutrients obtained

1 | Spinach Vitamin A

2 Moth beans . Carbohydrates and proteins

3 Bread Carbohydrates

4 Dal Proteins

5 Butter/Ghee Fat

6 Lemon Vitamin C

7 Salt Minerals (Sodium and iodine)

8 | Salad Vitamins and minerals

9 Rice and bread Carbohydrates

Table 2
Foodstuffs Vitamins / Minerals

1. | Cabbage Vitamin C
| 2. | Soyabean Vitamin B

3. | Fish, liver Vitamin D

4. mv_dioa_ cereals Vitamin C and Vitamin K

5. | Nuts - Calcium and phosphorus

6. Om:.om Vitamin A

7. | Apple Vitamin C
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Table 3

Food items Nutrients supplied
1. | Ragi Carbohydrates
2. Ghee . Fats
3. | Green gram Proteins
4. | Amla Vitamin C
Table 4

Food items Nutrients supplied

1. | Green vegetables

Vitamins and minerals

2. | Chapati Om_&og\&m”om
3. Butteermilk Fats, water, calcium and phosphorus
4. | Salt Sodium and iodine |
5. Mango pickle Oil (fat), sodium, iodine, vitamin A & C
6. | Nachani papad Calcium
7. | Dal Proteins
m | Rice ) 02&039&,3
Table 5
Food items Nutrients obtained

1. | Methi vegetable

Moth beans
Dal

L2

Lemon
Rice
Salt

R

= S T N

Vitamin K
Carbohydrates
Proteins .

Vitamin C
Carbohydrates

Tmo&:i and iodine




L62
*Kpoq dy) JO sI[osnuI JO UOKOE 3} 10§ AIessaoou

sl xo_mEoo u15)01d-Uo1 Ue ST YoIyMm u1qojSoAIN - uopae APsaj (Z
‘1oL Ua3AXO0 SB S108 punodwod
uodt ue St yotgam ‘pooiq jo wiqo[Sowd - uddAxo jo JoiLed) 1

04} JO suopduUNy

"JOAI] pue Kouply - $3.nos fewuy °

| *s9[qe1aSaA

b«o— usa1p) (€) sAIEp AIp pue SHUELINO YOr]q I SHLY L1q (@
mom:a pue moEst $[B2100 UTRIS A[0YM (1) - sdinos jueid )

uoJj JO SAINOS

uos (Z

: "S[[20 Ul 4LV JO

UOT)BULIOY o.ﬁ 30} EEOmm.o st mEo.s%of - 41V jO uoneiauan (S
-sasjadwir 9A19U JO UONONPUOD 3y} Ui

2& juepiodun ue skerd wnioe)) - saspndu aAIU JO UORINpUO) (¥

*poo[q jo Sumofo oy ul sd[ay wniofeD - sumop poolg g
*sorasSnu jo uonexe[al

pu® UONORIIUO0D 3y} sajen3ar wnfore)) - 3_3:& jouopemsay (2
199} JO Juawdo[aA3p

) 10 [B1IUSSSD OS[e oIe A, 'SaU0q 0] SSAUULL] pue Aupr3ur.

J93J0 snuoydsoyd pue winiofe) - Y12d3 pue sauoq jo Jududopaxq Q1 .

:SMO[[OJ SB 918 YOIy JO dWI0S ‘Kpoq 3y JO SINIALIE

J1[0qeleul SNOLIRA Ul PIA[OAUL a1e snuoydsoyd pue wn[e)

snioydsoyd pue winpjed jo suopdunj

-89 (¢ poojess pue Annod (7 AN (1 - s924n0s [euUy °

uopINN "9}

96T

*$pa3s [10 pue SN (Z sawndaj Ea m_mﬁou : sdnosjuely o

m.:o—_&o._n JO s221n0¢

sumeld pue qerd ‘YsL (g
‘syonposd [ pue YN (J. - SN0 Ry e

_ "$91Bp AIp pUe sjueLInd joe[q S
gons sty K17 (S) mu_nﬁemg Ajes] uaain) (¢) (111) Spaas [1o pur
siN (g) sosjad pue sownga] (7) 180y () - SI2IN0S Juelg .

winpjed Jo sadinog
snioydsoyd ‘wniofes (1

"SOLIED [ejudp sjudaaxd sunon (9
"Apoq o Jo Pmoi3 _m..EuE pue [eo1sAyd o3 s[onuod Yorgm
aurxo1Ay) suowroy 2yl Jo 1uaundwos yuepoduy ue st duipo] (S
“IOLLIBD UBAY
UE se sjoe urqojSoway .*_o. Juamnsuod juepoduwit ue Sutaq uoyy  (p
S[[90 Ul g1V JO :ouﬂ.E& 9y} 10] Aressaoou st stuoydsoygy (g
“pooiq jo Sumoro ayy ur sdjay wnide) - (z
| "[J1991 pue sauoq
JO unneuLIoj Y} How bn.mmoooc are snioydsoyd pue wnoE) (]
:SMOI[0J Sk aIe Yotym Apoq a1 Ut suonouny aaposoid pue A1ojensai jo

Joquinu e [O1U0d A9Y) Se Apoq 9yj IO ATeSSI09U I S[RISUIA

s|esoul

| ‘Jsej Surnp pasn a1e je (savIpAyoqied
ul your) saduelsqns pooj Ay} aIe syjnupunoid pue ofe§ - NON

uopInN 9 |




16. Nutrition

3) Oxidation of 8303&333 proteins and fats - Iron facilitates

the complete oxidation of carbohydrates, proteins and fats.

__ 3) lodine

Sources of iodine
e  Plantsources - Fruits and vegetables grown in iodine rich
soil.

° Animal sources - Salt, water fish and shellfish.

Functions of iodine
1) Iodine is an important component of the hormone thyroxine
secreted by the thyroid giand.
2) . The hormone thyroxine regulates physical and mental growth
*of the body.

" 4) Fluorine

Source of fluorine - Drinking water.

Functions of fluorine _
1)  Fluorine plays an important role in keeping bones and teeth
healthy.

2) . wawc_mn intake of fluorine in small ma.ocza, ie 0.8 ppm

- prevents dental caries.
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Water

Sources of water for out body

o Drinking water - The water, which we drink, is the main source
of water for our body. We should consume atleast 1.5 to 2 liters .
of water a day.”

. Water contributed by food - The food substances, which we

consume, contain water in varying amounts. Fruits and
vegetables contain 70 t 90 per cent water while milk contains

- 80 to 85 per cent water.
. Water contributed v<. beverages - Beverages such as tea, coffee,
aerated drinks; juices, etc. provide water to our body.
e  Water used in food preparations - Juices, soups, dals, kheer, rice
eic. provide water in plenty to our body.
) ImSvo:n ‘water - There are number of metabolic activities that
| take place in our body. During these metabolic activities, water
is produced as a by-product. This water, which is called

metabolic water, is also available to the body.

Functions (Importance) of water
Water performs a number of important functions in our body.

Some of these functions are as follows:

1) Major constituent of the body ;

1)  Water is one of the major .oosm:EoEm of our body. Out body
contains about 65 per cent water. Infants have a higher
percentage of water, i.e. 75 per cent in their body.

2) ' All body fluids mcn.:im blood, saliva, digestive juices, sweat
and urine contain water.
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16. Nutrition

Table 4
Vitamin A Vitamin C

1.|Vitamin A is necessary for the | Vitamin C is necessary for
Bmmzﬁozws.o_m(o_m normal vision. | the healing of wounds.

2.|Vitamin A is essential for Vitamin C is essential for the
the growth of tissues. absorption of iron and |

calcium in the body.

3. |Deficiency of vitamin A Deficiency of vitamin C
causes night-blindness. causes scurvy.

Table 5
Folic acid Ascorbic acid

1. |Folic acid is vitamin B. Ascorbic acid _mm vitamin C.

2. |Folic acid mm_ogwmana from Ascorbic acid is obtained from:
liver, _omcsmw__. & ., i fresh fruits and vegetables.
fresh vegetables.

3. |Folic acid is necessary for Ascorbic acid is necessary
the formation of blood. for the healing of wounds.

4. |Deficiency of folic acid Deficiency of ascorbic acid
causes anemia. S:mom_ scurvy. :

Dietary Deficiency Diseases

The reasons for high'incidence of nutritional deficiency diseases

among the poorer sections of the socieiy in India are as follows

1)

Faulty food habits such as irrégular meals, poor eating and

unhygienic practices of handling foods.
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2)  The poor intake of proteins.

3).  Consumption of vitamins and minerals below the desired level.

4) Nonfulfilment of basic calorie requirement.

Malnutrition

Malnutrition means disordered nutrition.

Hazards (Effects) of malnutrition
The hazards (effects) of malnutrition are as follows:

1)  Malnutrition 1s hazardous to physical and physiological well-
being of an individual.

2)  Malnutrition affects mental and emotional state of an individual.

3) - The physical, mental and social performance of a malnourished

individual becomes subnormal.
4)  Anindividual who is undemourished is susceptible to infectious

diseases like cold, cough and fever.

5)  Undernourished children become prone to diseases like rickets,

marasmus and anemia.

6)  The over nourished people become over-weight and obese.

7)  Theovernourished ircividuals become more prone to diseases
_ like diabetes, arthritis, hypertension and other cardiovascular

diseases.
Causes (Reasons) of energy malnutrition

The main reasons of energy malnutrition are as follows

O_ Ignorance about the kind, quality and quantity of food to be
taken.

303
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16. Nutrition

Symptoms of PEM

Retardation of body growth.

e  Lossin weight.
¢ " Loss in height.
e The child becomes weak and sickly. _ P
, 1) Kwashiorkor —
1) Kwashiorkor is a malnutrition disease ono:in.w due to
.deficiency of proteins in diet.
2) W««Wmica\sﬂ develops s&g cm_Eom_ are Eo,m.:mm from 32&:

rich breast milk to other diets deficient in protein.

Symptoms of Kwashiorkor |

1)

2)
3)

4)
5
6)
7
8)
9)

10)
1

The child m&qmoa:m from Kwashiorkor becomes listless and

miserable.

Retardation of growth is very common.

The child becomes extremely apathetic with no interest in his

surroundings.

O:nozomm with no appetite.

His height and weight are below normal.

Oedema o_oo:a on the body due to excessive loss of nitrogen.
The mm_om coo.o..Bnm fully rounded and is known as ‘moon face’.

The skin cracks and becomes scaly.

- ..Nma&m: pigmentation develops on the skin and patches of the

skin become inflamed.

Abdomen swélls and liver enlarges (pot belly).

The hair becomes discolored, sparse and easily pluckable.

16. Nutrition

Four effects of niacin deficiency

1)
2)
3)
4)

Rough, scaly and ulcerated skin.
Soreness of mouth.

Umm:&om_m:a fatigue.

Headache and backache.

Four effects of lack of thiamine in the diet

3) Oedema

1) ro.mm of mwwn_.ﬂ..:a 2) Muscular weakness

4) Loss of memory.

Nv __sm..mm.s:m

Marasmus is a malnutrit on disease characterized c.% the stunted

growth of a child.

. Marasmus occurs due -to the deficiency of proteins,

carbehydrates and fats in the diet of infants.

Symptoms of marasmus

1)

2)

3)

4)

5)

The Child of reduced to skin and bones owing to wasting of
muscles.

The skin becomes shrunken.

The eyes become large in size.

The ribs of marasmic. child look very prominent,

Dehydration occurs in the co& .a:.o_ to watery.diarrhea and

vomiting
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et 2o s s

 eqmcndai



60£
*SUOI99JUI 0) Kpoq 31 JO JOUB)SISAI Ul uononpay (T

swing jo Suipasjq pue Surjoms (1
AAInds Jo swio3dius
“J31p Ul (PIOB O1GI00SY) D UIWEJA

Jo m_oco_omov oﬁ_.S anp vomsuo. aseasIp A5udIoap e st AAINDG

Aainag (L \

‘pesy jouondnrd ey (g

*SOUOQ PaISIM) ojul SUMNSAI UOTIRULIOJ[BW [BI[S (T
199 vcw._mowon Jo uonezieIsurw Amed (1

s3I Jo swoldwAg

" urwelia pue snaoydsoyd ‘winiofed

Jo xocomomoc oyl Aq pasneo aseasip AOUSIOLIIP © SI SINOrY

"BINWIOSU]

*SSOUIpPIS pue ssoupaln Jo Sur[a9] JUBISUC) e

_ .coa.«:&«m pue ssaussa[yieaIrg °

.mnumvwon, juonbory

*URIQUIOWI SNOJNW PUE S[TRUIdFULJ ‘ULYS oY) .H\.o uoamao&m =11:% S
| " pjuidue jo nEo_EE»m
“‘umop

$203 poO[q 3 JO JUSIUOS UIGO[SOWY ) BIWSUR U] “ISIP Y} UI UOII

Jo Aouatoryap a1 Aq pasned 3seasIp ASUSIONJIP B SI BIWABUY

ejwoeuy (g

uoptuny ‘91

80¢

"dyoeNoRq pUB SYORPESH (9
‘uotssoxdap pue ssoussopisIy (S

. | ouguey pue eyl (p
) .E.:oE Jossauarog (¢
‘uonejuswidradAy o) anp comx.oEEoo JoSBumuadpeq (g
"up{s pajeIad[n pue A[ess ‘YInoy (]

e3ejad jo swordwg

J9Ip oYy Ul (uroeIN) g urwena

Jo Kouaroyyep ayy £q pasneo asessip Aousioyep y) s1 eideqog

eibejod (|

"ApOq 9y} UO BWISPIO SI AIAY) ‘SOWIOWOS (£

“Krowaw uf uononpay (9

N
Ty

"UONBIUIOUOd 100 (S

"SSOUMIOJR [RJUSW U 9SB9I0dq (§
"SONSSH SNOAISU Jo uonerduaday (g
"SsawyBoM JpIsSNN (7

‘aedde Josso1 (1

H3qLIRq Jo swoyduikg

(punuery) 'g urwesa

Jo Kousroyap ay3 0y anp v_omzno 9seasIp ASUDIOIP © ST Haquag

uaquag (¢

uopHInN ‘9




16. Nutrition

3)
4)
5)

Poor healing of wounds.

Subcutaneous hemorrhage.

Irritability.

The main causes of undernutrition are as follows

1)

2)

- 3)

4)

5)

6)

7)

Ignorance about food - Ignorance abotit the kind, quality and
quantity of food to be taken for the proper nourishment of the
body.

Faulty feod processing practices - Faulty food processing practices
such as refining, polishing of rice, o<onooow§m, discarding the
water used for cooking etc.

_uo<m;< - Poor economic condition leads to limited purchasing
powecr of food. |

Habits - Food fads and faulty traditions about food restrict the

_choice and consumption of food. m<_w_= personal likes and

dislikes also restrict the choice of food.

Environmental _Dnn.oa - Environmental factors such as faulty
meal timings, o<2,-mm:m=o before food consumption,
overemphasis on table manner, and unusual manners of eating.
Natural calamities - Natural calamities such as floods, droughts
and famines cause acute shortage and :on-m§=mc=5 of food.

Faulty distribution of food - In most families, knowingly or
unknowingly, food is served unevenly. Preference is given to
male members of the family. Leftover and stale food is given

to ladies. Girls are often neglected.

S\

16. Nutrition

8) Goitre

1) Goitre - Goitreisan endemic nutri tional deficiency disease
characterized by an abnormal enlargement of the
thyroid gland.

Goitre belt - The region where the iodine content of the soil

and water is low is known as goitre belt.

Goitre areas (regions) of our country
1)  sub-Himalayan regions from. Kashmir to Arunachal Pradesh.

2)  Dhule, Aurangabad, Jalna, Wardha, Amravati, Buldhana, Satara
and Thane districts of Maharashra.

Control of goitre

Goitre can be controlled by adding iodine salts such as
potassium iodate (KIO,) i0-drinking water and consuming iodine
enriched A_oa_Nn& salt.

Goitre is o_umo?oa Bdﬂ :m :_dm_ wooEo of Dhule district.
Z.:o_.u_ deficiency .__mo&om

1) Goitre 2) Anemia.
wQ: the central and the state governments have taken many

measures for i improving the natritional status of the needy community.

These measures are as follows:

1) Implementation of programmes like ICDS (Integrated child
ao<n_ov,..=o=~ scheme) MCHP (Mother child health
programme), MDMP (Mid day meal programme), FFWP (Food
for work programme) and NREP Azm:ozm_ rural oEES\BoE
Eomauaanv
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18. Digestion

U,mnmun?m tract
“'The important parts of digestive tract are

1)  Oral cavity

2y SSQ:%/

3) On_movrmmcm/
4)  Stomach //
5y Small intestine (Duodenur; Jejunum & Tleum)

6) Large intestines (Caecum, ascendin m@mzméao colon,
i ili i id colon;rectum & anus)
descending colon, iliac colon, sigmo regtur

The salivary glands, liver and pancreas are also ao<o_om&,g£~_«

associated with alimentary canal.

‘Structure of Digestive Tract

1). Oral cavity is lined by stratified _nvm&o:::__.

2) From 883&5 onwards, the digestive tract on transverse

section show 4 layers —

a)  serous layer (outermost)

b)  muscular layer consists of longitudinal & circular muscle fibers

c) submucous layer

d) . mucous layer.

Structure and appearance of teeth

A tooth consists of a crown, a neck and a root. The crown is the
portion projecting above the gum. The slight constriction where it 15

surrounded by the gum margin is the neck and the part buried in the

alveotus of the jaw is the root.

18. Digestion

" The main mass of the tooth consists of a substance called
%._nm_:o, a very hard Bwﬁnm_ which resembles bone. The exposed
portion of the tooth is covered with a thin layer of enamel, which is

_even stronger than dentine.

The interior of a tooth is hollow and is called the pulp cavity.
This contains soft connective tissue, small blood vessels and nerves,
which enter the root of the tooth through a fine canal.

The teeth are firmly fixed in the alveoli of the jaw by a special
calcified cement substance and a strong layer of connective tissue
called the periodontal membrane.

The incisor teeth have a crown consisting of a sharp cutting
edge, and a single pointed 3.2. The canines have a crown, which

" . terminates in a point, and a single root. The premolars have a single

root and acrown consisting of two elevations or cusps (which explains
why they mq,m,moﬂnﬁmamm called bicuspids). The molars have a me_ma-..
shaped crown S:m,.?zﬁmcmum. The upper molars possess three roots,
the lower two roots. .

The incisors are the sharp o:ﬁﬁmm, or biting, teeth situated in
front. To the lateral side of the incisors mﬂ,m_m:mﬁwazn teeth (eye teeth),

used for grasping. Behind the canines are the Eo:w@_.mﬁm:a the molars,
or grinding teeth., -

Class of teeth Number on each side of both jaws )
Incisors. | 2
Canines : 1
Premolars 2
Molars . -3
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18. Digestion

appendix), ascending colon, hepatic flexure, transverse colon, splenic
flexure, descending colon, iliac colon, sigmoid colon and anal
sphincter (involuntary in function) and at the lower end at anal canal

is external anal mwrmsoawmgﬁcbﬁé in function)

Important glands in connection with g:

1) Salivary mﬁ:&

Salivary glands secrete saliva. 3 pairs of mm__<5,mf_»=am are

a) mccBmx:_mQ (submandit cc_mc glands open z:o:m: dﬁumno:

duct at side of frenum of tongue at the floor of the BoEr

b)  parotid gland — open through stenson’s duct to ovvo,&ﬁ the 2™

upper molar tooth,
¢)  sublingual glands open through a:oﬂm of Rivinus (10-12 ducts)

at side of frenum of tongue, at the floor of the mouth.

2) Pancreas

epicne. Vo
v _w ! Hepatic duct
Gall bladder ——~

Common bile duct

Pancreas

Duodenum

Biliary tract and pancreas -

18. Digestion

It is an elongated racemose gland; mxcm_ﬂ_mum& posterior wall of
the abdomen. Pancreas secretes pancreatic juice and also it has alpha
and beta cells of islets of Langerhans. The beta cells secrete insulin

and alpha cells glucagon. Pancreatic juice contains &mnmm«m enzymes

(trypsin, chymotrypsin)
3) Liver

It is an important and essential metabolic organ of the body.
The liver cells secrete bile. Although bile is not a digestive juice, in
its' strict sense, it is helpful, rather essential, for digestion and

absorption of fats, hence it is considered along with digestive juices.
4)  Gall bladder

Rigivtand leit iepany aadis

Cystic duct

Common
Hepatic duct

Common bile duct

Fundus

Structure of gall bladder

It stores and concentrates the bile received from liver via hepatic

duct. Through cystic duct it joins hepatic duct to form common bile
359
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18. Digestion

5)

362

Relation With Protein Metabolism

mvs?nmmw of some amino acids takes place here.

Plasma j ins are manufactured here except immune

‘globulin.

Main seat of urea and uric actd formation.
It is the seat of specific dynamic action of protein.

It is the seat of nitrogen metabolism.

Hormone Metabolism

Reduces the circulating adrenal cortical and sex hormones by

degradation and conjugation.

Inactivation of insulin, glucageon, anti - diuretic hormones

(ADH) and anterior pituitary tropic hormones etc. occur here.

Relation With Vitamins

Manufactures prothrombin with the help of vit. K.

It forms vit. A from carotene and stores vit. A and D.
Chronic liver disease is always associated with folic acid
aomomosom.. .

The liveT is the v&:&mw_ storage organ for vit. B,

Excretory ._"._._Q_.o.._u .

Certain heavy metals are temporarily fixed by the liver cells,
which are then excreted in the bile.

Various toxins, bacteria and drugs are excreted through bile.

Cholesterol and bile pigments are excreted in the bile.

.

18. Digestion

7

9)  Detoxicating And Protective Functions "

The liveris the site of detoxication of different toxic substances -

either produced in the body or taken along with food.

10) Takes Part In Heart Regulation

The liver produces a large amount of heat and takes part in
heart regulation. . _

1 1) Itisalso responsible for the liberation of a depressor principle.

12) Itis the store house of Fe, fat soluble vitamins, glycogen, labile

protein, fat etc.

Digestive system

_ Functional term that differentiate between dead and living body
. i.e. metabolism.
/ Accumulation or storage of o:o_.mv\. is called as anabolism (3%)

2)

oss of energy — catabolism (319=r)
Due

catabolism, our body is able to perform physical and
mental activiti o

Letustrytou erstand, how o:oﬂmw enters in living body, how
it get stores, or loosed by'hody (Energy turn over)?

The human body _m@"a._:.o ergy from food. Actually sunrays,

which are electromagnetic radiation) are the true source of energy in

world. Human living cells do not have the_capacity for absorbing

ehergy of sun rays and form the food by themselves. Plants capacity

of absorbing energy of sun rays is mainly due to green pigmeénts called
as chlorophyll. Chlorophyll molecules take CO, and water from air
and soil respectively and they are tied together to form a compound

- 36%
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. 18. Digestion

Structure AN

Columnar epithelium

+

mixag_ _

! {{«— Duct f/

: , Cubiodal oawy.ﬁa
I v f/
Eno.u ,

",

mo.n_.onmo:u‘ _
1)  Salivary amylase (Ptyline)
2y Mucin
'3)  Nat,K*,HCO;
4) m_ooa. w,_dcv antigen
Functions
1)  Cleaning of oral cavity
2)  Prevents caries, antiseptic action (due to Lysozyme)
3)  Alkaline medium and so Ca** deposited on teeth
4)  Formation of bolus

5)  Lubrication of bolus

6)  Softening of food

: 7)  Boiled starch.
‘Starch — 2 Dextrine and maltose
Alkaline medium

8) Helps in speech

9)  Taste perception
366

(Bicarbonate)

.

18. Digestion

“10) Neutralizes acidicy-in stomach
11}y Water balance
Regulation = Nervous, hormonal
Salivary gland is exception for above route. Only nervous
regulation is done by cwamwavﬁroao nerve.

7™ cranial nerve (facial) — submandibular, m:c_mzm:m_

9% cranial nerve (glossopharyngeal) — parotid h
Phases ‘
1) Cephalic phase 2) Oral phase 3) Gastric phase

Salivary secretions

1) Tubo acinar glands

- .. Acini — lobule — columnar epithelium — manifacting of

enzymes

. /U/:Q - cuboidal mE?o:th ~ secretes bicarbonates ~ HCO,~
2) Blood group determination from saliva is important in

medicolekal cases. .

3) f carbohydrates forms acid. This acid medium
will dissolves the ca .w.@: and caries of teetk will develop. To
avoid this, function of mw#é (killing of microorganism) is
important. "

4)  Precursor .Iﬁmm,\mwv n,:w,f.,mm_a product

(dreeh) (aqrsa) -

, 'n the mouth partial digestion of carbohydrates take place as
follows

367
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18. Digestion

Regulation

/ Vasovagal s
_ . |

Nervous (Vagus) _._o_.aosu__ (Gastrin)

Vagal Nucleus (Brain) / Z G cells

\4 2 “secrele

Vaso Gastrin

agl o/ N\ /TN N\
reflection S 2 Stimulated N, Absorbed in
.ase . ., Gastric glands ~ portal blood
5 //
,,//

R
b q .
R )
3 £ A Stomach /rfﬁ
o . o as ¢!
= B g
B \
4 y \

alt Artenal
Gastric giand blood

(Secretion)

Quick but shorter duration

Systemic
circulation

Slow but longer duration

Phases
1) Cephalic 2) Gastric 3) Intestinal
S . Abnormality
, (In HCl in stomach)
Il |
Hypec. chlorhydria Achlorhydria

(Hurry-Worry-Curry syndrome) ) |
| . -

~ (Burning pain — Auto immune disease
after intake of food) | |
No acid & no wfsﬁsmwo factor
Vit. Bu deficiency
, .

Pernicious Anaemia
(Megaloblastic anaemia)

TN

/N

~

18. Digestion

Notes .. ._ et _ T

1)  Salivary glands are 7 in number but gastric glands are many.

2)  Pepsinogen (Gen =-genesis) is inactivated form..Due to HCl
only, it is oo=<mn.ma. into active form i.e. pepsin

3) Ferric (Fe™) cannot be absorbed. Due to effect of HCI it is
converted into ferrcus form (Fe**) which can be absorbed.

4) *+ Ferrous iron can only be absorbed and this form is needed for

hemoglobin formation.
Iron preparation is always given with vitamin C (ascorbic acid)
vitamin C keeps iron in ferrous form.

5)  Proteins that we eat are polypeptide (amino acid linkage) Due

to pepsin break down of this linkage takes place.

. 6)  Mucin is alkaline and sticky. It forms the buffer coat on gastric

)
R
i

/ ,
N mucosa.
AN

_ ~In gastric mucosa rapid mitosis takes place.

bove two fucts prevent ulceration in stomach Q.unnmo ulcer)
99 w,oﬁ:noa occur in duodenum because there is no protective
mechanidm. _

7)  Presence 3./?0@ and distention of stomach causes afferent

sensation. Io:omdmm,oﬁoaw is the surgical treatment in peptic

ulcer (afferent and @mmm,oz_ﬁ. both are cut)

8)  In duodenum ulcers mid EWE/E,E is common (i.e. after 2 12

™.,
to 3 hr. after eating pain starts. H:m?ﬂom:m when food comes

in duodenum from stomach pain mﬁmﬁm.,w//
9)  HCI maintains appetite hence hyper acidity patients eat
. frequently. In hyper acidity patient gastric emptying time is

also shorter.

TTa4
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18. Digestion

4) Bile secretion
‘/w__o_m formed in Liver & stored in gall-bladder and through
the bile mmmm/:&ama into duodenum

no=8=8 S
i)  Bile salts (Sodium EE,Ooo_Ww moa::: m_woo_mﬂnv
it)  Bile pigments (Bilirubin and w:_éwmsv

iti) Cholesterol (ester)

iv) HCO-, (Naand K) .

Function

mazw.mmmomzoz of fats (Big fat molecules are broken down EH,,,,_

smaller vm:mn_a.m.v Hence surface area increases, so action of rﬁmmn

becomes easier)

Note
In urine examination test won Bile salt (Sulphur test) is gmnm

on thjs Emo::m:o:

no__:,o_ oa bile secretion and expulsion of bile from Gall bladder

Expulsion
. | ]
Nervous control - ) :o:saJ_ control
_ -
Vagus control - - 1) CCK
m N 2) Fatty food

Due to Oﬁﬂh_ro::oso, Gall bladder contraction increases.

Note

Bile does not contain any enzyme

I ¥ £

‘ . | C - 18. Digestion
|
!

1) But still it is very necessary for fat. Emmm:o: Q.Q mo:os of -

2) Pathoiogically — Gall stones can cause Obstructive jaundice

Gall stones are common in fat, fertile, female of »an
complaining of flatulence. (Remember as ‘SF’)

5) Intestinal Juice - Succus Entericus

¢  Maltose F Glucose
e  Lactose Lo o Glucose
*  Sucrose = _ Swmse , Glucose
3 wo__vﬁob:am or Umvmw.nao | —Erepsin_, Amino acid
. Tryglycerides — Lipase FFA + Glycerol

w Large intestinal functions

1 ./»cﬁoqu:o: of H,0, electrolytes (Cl, HCO -3)

2) Oo/zo bacteria ~ They are useful for production of Vit. B,

j ~ and Vit N/H hese lactobacillus are the example of mwac_oﬁ_m
Due to antibiotics these intestinal bacterial flora gets disturbed

s0 antibiotics should be supplemented with vitamin tablets.

Buttermilk contains these _mmﬁo,gn:_cm so this is best diet in
patients of Colitis. .

3)  Movements of large intestine push undigested food ahead into -
the rectum. After filled with faecal matter signal goes through
spinal cord to the brain :

- v 375

“_ _ Lipase enzyme) by emulsification of fat - T .
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18. Digestion

Anabolism of &_cnoum\nu_.vo_.ﬁas

 Glucose Bm,w&_.n taken up by the muscle to synthesize — ‘Muscle

glycogen’ or an intermeédiate product of giucose metabolism like acetic

acid..

This acetic acid is :::mmﬁmﬁ the synthesis of fatty acids.

~
~ . .
2) Protein Metabolism
__.._.H:o food proteins are digested in OW./@Q and ultimately

converted into amino acid. | ™

The human body has, amino acid pool. The pool incl les places
like plasma and tissue fluid. N

N
‘Various body tissues pick up the required amino acids from Ew/

pool and synthesize their own productive and characteristic protein.

Also simultaneously disintegrating tissues, discharge amino acid into

the pool. The size of this pool, remain practica'ly constant.

Protein Anabolism

1)  Amino acids are taken up by the tissues for the replacement of
wear-and tear.

2)  For growing children, additional quantity of protein is required
for the growth. |

3) Some endocrine glands, like pancreas, parathyroid.
hyoothalamus pick up amino acid for manufacturing their

specific hormones (protein in nature) — Insulin.

4)  Lactating mother require extra amount of protein.

5) Enzymes are protein in nature, so the cells, which secrete

enzymes, pick up ‘amino acids’.

378

AN

_Protein Catabolism (Energy Liberation)

e

18. Digestion

/

In catabolism, amino group from amino acid is removed. From,

— NH, — Urea is synthesized and excreted in urine. — NH, group
from amino acid is removed with “Transamination” process. This
reaction is catalyzed c_.w “Glutamate, Oxaloacetate, Transaminase.”
High value of this n:w%l__o in the serum i.e. High SGOT indicated
‘M.L” or “Liver damage” or “skeletal muscle damage’

In short NH, group of amino acids is ultimately removed as
NH,. NH, is highly toxic, so it is converted into urea. In liver failure, .
urea om.zzoﬁ be formed and blood ammonia concentration is increased,
Ermo: damages the brain (Hepatic coma) and death.

Normal blocd urea = 20 - 40 mg %

(In renal failure, blood urea = 200 mg%. This condition is called
as ‘Uremia’) ‘
Creatine/Creatinine

Creatine phosphate is present in the muscles and due to high
energy phosphate compound, take part in the contraction of skeletal

muscle.

3) Fat Metabolism |

Among different types of lipids, Triglyceride mainly generate
energy. Fatty acids of ‘Triglycerides’ are the main agent for ‘ATP

Generation”.
379
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18. Digestion

I

Pa m_o_m< o e

e  Dysphagia - Difficulty in deglution
Main cause — Canger of oesophagus. Also occurs in ‘Achalasia

cardia — when cardiac sphireter is not relaxing properly.

o Regurgitation of food from no or m__zo Trachea

(Causing coughing reflex)

This can happen if nerves wqo_amawmm ear pharynx -

Pharyngeal phase cannot occur in synchronized manner (e.g.

N,

Diphtheria) : N

2) Mastication /

Definition

Process of grinding of food under teeth.

Teeth functions
Incisiors - To cut the food.

Molars and premolars — Mastication

Function of Mastication

Big food particles are converted to small particles. Surface area
increases and digestive enzymes can act better. .
Muscles of mastication
1)  Temporalis — Originates from temporal bone and is inserted on

mandible. Fan shaped muscle.

2)  Masseter - Originates from maxillary part of bone and is inserted

on mandible.

382

18. Digestion

Functions

place which helps in grinding.

3) Medial and lateral vnonoE — Located on inner side of mouth.
Due to these muscles side to side movement of jaw occurs
which helps in grinding.

~ All these muscles are supplied by — Mandibular branch of

“Trigeminal nerve’

Mastication Reflex

o This is stretch reflex.

e Due to presence of food bolus in the mouth jaw drops down.
Stretch receptors in the muscles of mastication are stimulated.

. Afferent impulses go through trigeminal nerve — to its motor

nucleus in pons. -

Efferent impulses again via mandibular nerve give signals to
muscle to contract. Jaw is elevated.

occurs again and again automatically.

e This process can also controlled ¢o_==§=% by motor cortex. .

We can stop orstart the act of mastication voluntarily.

Pathology
. Injury or pain or stiffndss of TM joint — movement of

mastication suffers. o

In Tetanus there is a spasm of muscles 0 tication — leading

to ‘locked jaw’ and mastication reflex suffers.

e  If molars, premolars are in inadequate number — i.e. in the old

age — mastication suffers.
. 383

These muscles when contract upward, mcve j es ,.
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contracts and large quantity of food is vcmroa ahead. Structures
Tined by smooth muscle.

4 >=n€m.,..m.uﬂ_uw - Normally wave of .noamS_Am — From oral to
rectal 980:0: ~But when there is excessive irritation (Gastro-

enteritis, food ﬁo_moz_wwvocmgocozv Waves move in opposite

-~ direction, leading to <o:=:=m/

e

5)  Gastrocolic reffex ~ _uamozoo of food a a;ﬁ::o: of stomach,
increases peristalsis in small intestine. ,;/Wa:n to stimulation

of local nerve plexuses and release of :o::ozn/om GIT.

- . . vA.‘”)/
Movements of Villi AN

Due to movement of submucosa of intestine thin coat of BcWF

contract due to presence of food and &&oz:o: Om small intestine.

Villi movement help in mcmoG:oz process

Role of ilio cecal vaive

It allows ::E:.oomo:m__soéaoa of food. Contents of cecum
cannot regurgitate back.
Causes of Peristalsis

1) _~o_m o.w Nerves

i) Role of Myenteric plexus csisumn_u:uu_zv

In muscularis layer of intestine this plexus is present. Presence
of food and distention of intestine stimulate this plexus and they send
siznal to smooth muscle —increasing movement. This.is called as

local reflex/ myenteric reflex.

Rush peristalsis — cSﬁ: irritation of mucosa, high momsonﬂw

18. Digestion

ii Role of sympathetic and vmqgu»nsonmnﬁwm_Zﬁ (Extrinsic supply)

Parasympathetic nerves—increases the peristalsis.
B |,I.J.’l!vl‘35h.l,‘
Sympathetic nerves ~ decreases peristalsis. T

‘jif)  Role of Hormones

CCKPZ, Gastrin, Serotonin etc. hormones directly act on

smooth muscle and increase peristalsis.

Functions of Peristalsis -

. Mixing of food with digestive juices.

. Push the food on at:sorptive surfaces, to facilitate absorption
e  Undigested food is pushed to large intestine.

. To increase the blood supply of intestine.

Pathology

e * Incholera, food poisoning —peristalsis is stimulated excessively

— which causes loose motion and dehydration.

Y

.,‘o,.,./ wOmﬂovna:En_w or due to m::o:o::ﬂm_o drug (Tab Baralgan,

N

/@c Spasmindon) — Movements are da:ooa

™.

.
N,

~. Defecation woaox

.,

. Mass vn&&yﬁéoéana.bnm: faecal matter from sigmoid -

colon into the Rowwé,“_ ‘
o Distention of rectal Emm_gr_wam — Stretch receptors.
. This 88@83 send — sensory nerve_impulses to the — sacral
spinal cord. o B
e  Motor _Buz_mom from the m@::: cord travel m_ozm
vﬁwéchEo:o nerves — back to the descending colon, ZmBoa .

colon, rectum and anus.
387
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18. Digestion

The Portal Vein \__wg_mua& From Two Vessels

"~

Inferior vene cava |

. Aorta
Vmu_mao A

Portal
vein

Hepatic
uno.Q

.

plenic vein

Sup. Mesenteric A.

Sup. Z._oun__no_.mn vein

Blood circulation in liver through portal vein and hepatic artery

The superior mesenteric vein draining blood from the

mesenteric bed and the spienic vein draining blood from the spleen

- The left lobe of the liver gets blood from the spleen and the
right lobe of the liver gets it from the superior mesenteric vein. Though
the major blood supply is made by the portal vein, yet the hepatic

artery ligation may or fnay not be compatible with survival.
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18. Digestion

Inlet “% Qutlet
sphincter ,m.mrwunﬂ.mn

Liver

4 Sinusoid

i12,

Arterioportal
anastomosis

[RTT PR o

Portal vein, fiepatic artery and central vein in liver

The portal vein and the hepatic artery have anastomotic

cohqections with the zinusoid. The sinusoid is a smooth walled

cylindtical tube and is lined by phagocytic cells (Kupffer). It is guarded -

by inlet and outlet sphincters at their terminals and these sphincters

play an importaqt role in the regulation of flow and storage of bleod.

epatic Circulation

i)  Hepatic Blood Flow-.

N

The Portal area can hold about a quarter of the total blood

volume. The average minute of the\total blood flow is about 100 ml.
per 100 gm of the liver tissue. The porta] vein supplies 2/ 3™ to 3 /4%

of the total blood flow, 60 % of O, requr

nutrition. _ . /

ent and major part of
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.. ymh Digestion

Spleen

mEoom_dmmm,v is the largest lymphoid tissue in the body and
specialized bean - shaped organ for filtering blood. It is highly vascular

haemopoietic organ situated tn.the left hypochondric region directly

beneath the mwwwwawma, above the [eft kidney anu descending colon,
behind the fundus of the stomach and.

adults.

A

It also plays an important role in the metabolism and defense
mechanism of the body. -
Fuactions of spleen .
1) moqa.umor_.._om blood - In m_Bon, the %_mg functions as

haemopoietic organ buit in-normal adult life it never functions

in the formation of R. B. C.! Spleen has got some influence on
the formation of platelets.

2) . Blood destruction - The old red cells and white cells ate
destroyed by the R. E. cells of the spleen.

3)  Reservoir of food - Spleen acts as a great reservoir of food. The

spleen may release about 150 ml of blood (mainly erythrocytes)

to circulation.

4)  Relation to storage and metabolism

. Pigment metabolism - Hb is broken down ::_o haem and globin,
the haem is further split into iron and pigment haematoidin,
which becomes.Bilirubin of the plasma.

. Iron metabolism - The iron that m.m liberated from Hb is at first
stored in the splenic pulp cells. Then it is gradually transferred

to other places.

1398
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'

5).

6)

Defensive action

e,

Spleen is a chief site of Immune co@.m@.ﬂ.ﬁﬁ.mmww;.,.wé.

The R. E. cells engulf bacteria, parasites like rnm%f
Donovan (L - Uv bodies.in kala - azar and _mo_ﬁomm: particles.
‘;nw;_v cells unjte i.m.n_ certain toxins, especially of diphtheria

and remove them from general circulation.

The lymphoid cells of spleen also react against infections.

Spleen is concerned with actual haemolysis of old red cells or

prepares them for final haemolysis.

Proof

Clinical cases have been reported, where spleen was found to

cause severe haemolytic anaemia in the patients after splenectomy

operation.

airenieieft aoferay A,_mm_?m-.v. Glands)

Sublingual

Position of &_?,WQ glands

There are three pairs of salivary glands

L

Parotidal

Submaxillary or submandibular.

Sublingual. 399
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- 8)  Helps Heat Loss "

18. Digestion

“4) " Helps In The Sensation-of Taste

‘Taste is a chemical sensation. Unless the substance be in
mo_caozv_i.ﬁﬂ,@ma buds can not be stimulated. Saliva acts as a solvent

and is thus nmmomw.aﬁmn taste.

5)  Helps Water Balance !.///
Saliva keeps the mouth moistwlien moisture is reduced in the
mouth, certain nerve endings at the back ofthe tongue are stimulated

and the sensation of thirst arises. When body water is lost (sweating,
subject feels

diarrhoea etc.j, saliva is reduced and thirst is felt.
the necessity of drinking water and thus water balance is maintained.

Found in animals (dog .Qo.v when they become hot or excited,
more saliva is secreted cmcm:.rm\ greater heat loss.
7)  Buffering Action

Mainly, bicarbonate and to the lesser extent phosphates and
mucin present in saliva act as buffers.
8) Bacteriolytic Mnmo:

Saliva dissolves the cell wall of many bacteria and finally kills

them.
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5)  Each element is made up of Atoms. (Smallest unit of matter,

that enter into chemical reactions.)

6) .>85 consists of 3 major types of subatomic particles

1) Protons 2) Neutrons 3) electrons.
7)  Atomic Number - Number of protons in Atom.
8) Mass Number of an atom - Number of protons & Neutrons.

9) Isotopes - Different atoms of an element, which have the same
number of protons but different number of neutrons.
Radio active isotopes can be used to study the structure &

function of particular tissue.

e.g. Thallium - 201 is used to image the heart (Thallium Imaging)
& to assess, blood flow to heart muscles.

10) Molecule - When 2 or more atoms share electrons after a
chemical reaction, the resulting combination is called as

. molecule (e.g. water molecule or NaCl molecule)

11) Compound - A chemical substance that can be broken down
into 2 or more different elements by chemical means.

gar

od -

Most of the chemicals in our body exist in the form of

compounds.
Inorganic compounds are small & lack carbon. They include
oxygen, carbondioxide, water & many salts, acids & bases. .
Organic compounds always contain carbon. Important organic
compounds are carbohydrates, lipids, proteins, nucleic acids & adenosine
triphosphate (ATP)

ST 379 % U 25 A Carbohydrates, lipids, ?oﬁo_:m T gufT
#ﬂaﬂw_&m%mmmwﬁm&ﬂﬁgﬂ@w_ o
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1)  Nucleic Xcids (DNA & RNA)

These acids, first found in nuclei of cells, hence the name

nucleic acids. These are huge organic molecules, which contain,
carbon, hydrogen, oxygen, nitrogen & phosphorus.
2 Types - 1) Uooxwa_uoszo_omo Acid (DNA)
2)  Ribonucleic acid (RNA)
DNA |
Forms the inherited genctic material inside each cell. Each Gene
is a segment of DNA molecule.

Genes determine, which traits we inherit. By controlling protein
synthesis, they regulate most of the activities, that take place in our

v

cells, throughout a life time.
When a cell divides, its hereditary information passes on to the

next generation of cell.
The monomers of nucleic acids are called Nucleotides. Each

Nucleotide of DNA consist of 3 parts — 1) Nitrogenous base

2) Pentose sugar
3) Phosphate group.
1)  Nitrogenous base
In DNA - Adenine (A), Thymine(T),
Cytosine (C), ‘Guanine (G),
In the Watson-crick Double Helix model. DNA resembles a
twisted rope ladder.
Adenine always _u..w.:m with Thymine & Cytosine always pairs
with Qmmazm.
DNA finger printing
This technique is used in Rmmmqn: & in medico legal cases tc
identify & convict criminals.
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iii)  Bulk flow - The movement in the same direction of large number
of ions, molecules or particles that are dissolved or carried in a
medium such as fluid or air is called bulk flow.

Filtration .

Example of bulk flow substances move across capillary walls

from the blood into interstitial fluid. This .Eoonmm is called filtration.

_5 Facilitated Diffusion - Many ions, urea, glucose, fructose,

vitamins which are too lipid insoluble to diffuse through the
phospholipid bilayer, can cross the plasma membrane by
facilitated diffusion.

Here the substance moves down its concentration gradient from

a region of higher concentration to a region of lower concentration -

00

with the help of specific proteins i.e. Transporters (carriers).

B) Active process
Substances which need to enter or leave body cells can not
move across plasma membrane passively, because they need to move
against concentration gradient. Such substances can cross the
inembrane by active process. These are ATP consuming processes
i) Active Transport i) Veésicular Transport
i) Active Transport
2 types
A)  Primary Active Transport (Sodium pump)

Energy derived from splitting ATP directly moves or pumps a _

substance across the membrane.
'B)  Secondary Active Transport

Energy stored in an ionic concentration gradient is used to drive
substances across the membrane.

414
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if) Vesicular Transport. - Types

a) Phagocytosis - Phagein = to eat, called wm;_nm__.mun:m\.

Projections of plasma membrane & cytoplasm (pseudo pods)

surround large solid particles, outside the cell & then engulf them.

b) Pinocytosis - Pinein = to drink called as ‘Cell Drinking’.

The engulfed material is a tiny droplet of extracellular fluid rather

than a solid particle.

¢) Receptor mediated endocytosis - Highly selective process in which

cells can take up specific molecules or particles.

d) Exocytosis - Reverse process of endocytosis. It discharges
substances from cells..

Dialysis
If kidney function is damaged & they are unable to excrete
nitrogenous wastes, regulate pH, the blood must be atificially

cleansed by Dialysis.

Umm_v\wmm means the separation of large particles from smaller
ones, through use of a selectively permeable membrane.
2 c.:.mu - a) Hemodialysis
b) Continuous Ambulatory Peritoneal Dialysis (CAPD)

Surface Tension

A thin layer of alveolar fluid lies next to air in the alveoli &
exerts a force, known as surface tension.

Surface tension arises at all Air Water Junctions because polar
water molecules are more strongly attracted to each other than they
are to gas molecules in the air.

Surfactant, produced by Type 2 alveolar cells, lowers the surface

tension of alveolar fluid & hence reduces the tendency of alveoli to
collapse completely.
Surfactant is a mixture of phospholipids & lipoproteins.
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