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PREFACE

The ongoing Global Pandemic Covid-19 that has engulfed the entire world has changed
every sphere of our life. Education, of course is not an exception. In the absence of Physical
Classroom Teaching, Department of Intermediate Education Telangana has successfully
engaged the students and imparted education through TV lessons. The actual class room
teaching through physical classes was made possible only from 1st February 2021. In the
back drop of the unprecedented situation due to the pandemic TSBIE has reduced the
burden of curriculum load by considering only 70% syllabus for class room instruction as
well as for the forthcoming Intermediate Public Examinations May 2021. It has also
increased the choice of questions in the examination pattern for the convenience of the

students.

To cope up with exam fear and stress and to prepare the students for annual exams in
such a short span of time , TSBIE has prepared “Basic Learning Material’ that serves as
a primer for the students to face the examinations confidently. It must be noted here that,
the Learning Material is not comprehensive and can never substitute the Textbook. At
most it gives guidance as to how the students should include the essential steps in their
answers and build upon them. | wish you to utilize the Basic Learning Material after you
have thoroughly gone through the Text Book so that it may enable you to reinforce the
concepts that you have learnt from the Textbook and Teachers. | appreciate ERTW Team,
Subject Experts, Medha Charitable Trust who have involved day in and out to come out

with the, Basic Learning Material in such a short span of life.

| would appreciate the feedback from all the stake holders for making it enriching and cent

percent error free in all aspects.

The material can be accessed through our website www.tsbie.cgg.gov.in which is exclusively
devoted to uploading the additional study material from time to time.

Commissioner &Secretary
Intermediate Education, Telangana.
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UNIT-IB
BREATHING AND EXCHANGE OF GASES

Very Short Answer type Questions

1. Define vital capacity. What is its significance ?

Ans:- Vital Capacity (V.C):- The maximum volume of air a person can breath
in after forced expiration this includes ERV, TV and IRV
V.C.=TV+1RV+ERV

2. What is the volume of air remaining in Lungs after a normal expira-
tion ?

Ans:- The volume of air that remains in the lungs after normal expiration is
"Functional Residual capacity (FRC)

3. Diffusion of oxygen occurs in the alveolar region only and not in the
other parts of respiratory system. How do you justify the statement
?

Ans:- The diffusion membrane is made up of three major layers namely (1)
The thin sqlamous epithelium of the alveolar wall (2) the endothelium
of the alveolar capillaries and (3) the basement material inbetween them.
As if is a very thin border. It is favourable for diffusion of gases.

4. What is the effect of PCo, on oxygen transport ?

Ans:- The effect of PCo, on oxygen transport is called "Bohr Effect"

5. What happens to the respiratory process in a men going up a hill ?

Ans:- At a height of about 6000m the Po, becomes almost half of what it is at
the mean sea level hence the "mountain sickness" in people ascending
hills. The ribcage and the diaphragm help mammals breath in air more
effectively.

6. What is tidal volume ? Find out the tidal volume (Approximate Value)
in a healthy human in an hour ?

Ans:- Tidal Volume (T.V.) :- Volume of air inspired or expired during normal
inspiration or expiration. It is apprximately 500ml i.e., a healthy man
can inhale or exhale approximately 6000 to 8000ml of air per minute.
So in an hour T.V. is 500x60=30000ml (or) 30L

7. Define oxyhaemoglobin dissociation curve ? Can you suggest any
reason for its sigmoidal pattern ?

Ans:- A sigmoid curve is obtained when percentage saturation of haemoglo-
bin with O, is plotted against the Po,. This curve is called oxyhaemoglobin
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dissociation curve.

8. What are Conchae ?

Ans:- In Nasal chambers respiratory part has three thin twisted bony plates
called conchae.

9. What is meant by chloride shift ?

Ans:- Chloride shift :- Exchang of chloride and bicarbonate ions between eryth-
rocytes and plasma. It is also called Hamburger's Phenomenon.

10. Mention any two occupational respiratory disorders and their causes
in human beings ?

Ans:- 1. Asbestosis:- It occurs due to charonic exposure to asbestos dust in
the people working in asbestos industry.
2. Silicosis :- It occurs because of long term exposure to silica dust in
the people working in mining industries, quarries e.t.c.

11. Name the muscles that help in normal breathing movements ?

Ans:- The muscular diaphragm and a specialized set of muscles, the external
and internal inter-costal muscles help in normal breathing movements.

12. Draw a diagram of oxyhaemoglobin dissociation curve ?
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Short Answer type Questions

1. Explain the process of inspiration and expiration under normal con-
ditions?

Ans:- 1. Inspiration :- In take of atmospheric air into the Lungs is called

inspiration. It is an active process as it takes place by the contraction of
the muscles of the diaphragm and the external inter costal muscles.
which extend in between the ribs.
2. Expiration :- Release of alveolar air to the exterior is called expira-
tion. It is a passive process. Relaxation of the diaphragm and the exter-
nal inter costal muscles returns diapharagm and sternum to their nor-
mal position.
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2.
Ans:-

3.
Ans:-

What are the major transport mechanisum for Co, Explain ?

As bicarbonates :- About 70 percent of Co, is transported as bicarbon-
ates with the help of carbonic an hydrase enzyme. This enzyme facili-
tate the following reaction in both the directions.

CO2 + H20 Carbonic anhydrase H2C02 Carbonic anhydrase HCO; + H+

At the tissues where partial pressure of Co, is high due to catabolism.
Co, diffuses into the blood (RBC & Plasma) and forms carbonic acid

which dissociates into and H'. At the alveolar site where PCo2 is

low, the reaction proceeds in the opposite direction leading to the for-
mation of Co2 and water. Thus Co, is mostly trapped as bicorbonate at
the tissues and transported to the alveoli where it is relesed out as Co,.
Chloride Shift :- Exchange of chloride and bicorbonate ions between
erythrocytes and plasma is also called Hamburger's Phenomenon.
How is respiratory movements regulated in man ?

(1) A special centre present in the medulla region of brain Called respi-
ratory rhythm centre is primary responsible for regulation.

(2) Another centre present in the pons of the brain stem called
Pneumotoxic centre can moderate the functions of the respiratory rhythm
centre.

(3) A chemo-sensitive area is situated adjacent to the respiratory rhythm
centre which is highly sensitive to Co, and H" ions

(4) Receptors associated with aortic arch and carotid artery also recog-
nize changes in Co, and H" concentration and send necessary signals to
the respiratory rhythm centre for necessary actions.

Describe the disorders of Respiratory System ?

Asthama :- is a difficulty in breathing caused due to inflammation of
bronchi and bronchioles symptoms include coughing difficulty in breath-
ing and wheezing.

Emphysema:- is a chronic disorder in which alveolar walls are damaged
and their walls coalesce due to which respiratory surface are of exchange
of gases is decreased one of the major causes of this smoking of tobacco.
Bronchitis:- is the inflammation of the bronchi resulting in the swell-
ing of mucous lining of bronchi increased mucus production and de-
creases in the diameter of bronchi

Pneumonia :- is infection of lungs caused by bacteria such as strepto-
coccus pneumoniae and also by certain viruses, fungi, protozovans and

mycoplasmas.
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1.

Occupational Respiratory disorders:- "Asbestosis", "Silicosis" "Sidero-
sis", "Black-lung disease" are caused by exposure of the body to the
harmful substances from certain industries, especially those involving
grinding or stone breaking.

Long Answer type Questions
Describe the respiratory system in man ?

Ans:- Respiratory system of man includes the following :

I.

II.

III.

IV.

External nostrils (External Nares)
A pair of external nostrils opens out above the upper lip/They lead into
nasal chambers through the nasal passages.
Nasal Chambers

They lie above the palate and are separated from each other by a
nasal septum. Each nasal chamber can be differentiated into three parts
namely; i. vestibular part (which has hair and sebaceous glands to
prevent the entry of dust particles), ii. respiratory part (which is involved
in the conditioning the temperature of inhaled air, it has three thin,
twisted bony plates called turbinals /conchae) and iii.olfactory part (which
is lined by an olfactory epithelium).
Naso-pharynx

Nasal chambers lead into nasopharynx through a pair of inter-
nal-nostrils. located above the soft palate. Nasopharynx is a portion of
the pharynx, the common chamber for the passage of food and air. Na-
sopharynx leads into oropharynx and opens through glottis of larynx
into the trachea,
Larynx

Larynx is a cartilaginous box which helps in sound production,
hence called the voice box- Wall of larynx is supported by nine cartilages.
Thyroid, cricoid and epiglottis are the unpaired cartilages, whereas cor-
niculate cartilages (cartilages of Santorini - two small conical nodules of
elastic cartilage articulating with the arytenoid cartilages), arytenoids,
and cuneiform cartilages are the paired cartilages. Epiglottis is a thin
leaf like elastic cartilaginous jlap attached to the thyroid cartilage to
prevent the entry of food into the larynx through the glottis. The yellow
elastic fibres which connect the thyroid and arytenoid cartilages are
called vocal cords/vocal folds- The space between the true vocal cords
and the arytenoids cartilage/ is called rima glottidis.

The mid ventral part of the thyroid cartilage forms the laryngeal
prominence called Adam's apple

4
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VI.

VH.

In males, the vocal cords are thicker, longer, and produce low
pitch voice, where as in women and children the vocal cords are usually
short and produce high pitch voice.

Trachea

Trachea, the wind pipe is a straight tube extending up to the
mid-thoracic cavity. The wall of the trachea is supported by ‘C’ shaped
rings of hyaline cartilage. These rings are incomplete dorsally and keep
the trachea always open preventing collapse, Internally the trachea is
lined by pseudostratified ciliated epithelium.

Bronchi and Bronchioles

On entering the mid thoracic cavity, trachea divides at tlie level of
the fifth thoracic vertebra in to right and left primary bronchi. Each
primary bronchus enters the corresponding lung and divides into sec-
ondary bronchi that further divide into tertiary bronchi. Each tertiary
bronchus divides and re-divides to form primary, secondary, tertiary,
terminal and respiratory bronchioles sequentially. Each respiratory bron-
chiole terminates in a cluster of alveolar ducts which end in alveolar
sacs. Bronchi and initial bronchioles are supported by incomplete carti-
laginous rings. The branching network of trachea, bronchi and bronchi-
oles constitute the "pulmonary tree' (an upside down tree).

Lungs
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(Sectional view of the left lung is also shown)
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Lungs occupy the greater part of the thoracic cavity. Lungs are
covered by a double layered pleura, with pleural fluid between them. It
reduces friction on the lung surface. The outer pleural membrane is in
close contact with the thoracic lining whereas the inner pleural mem-
brane is in contact with lung's surface. The part starting with external
nostrils up to the terminal bronchioles constitute the conducting part,
whereas the alveoli and “their ducts form the respiratory or exchange
part of the respiratory system. The conducting part transports the atmo-
spheric air to the alveoli, dears it from foreign particles, humidifies and
also brings the inhaled air to the body temperature. Exchange part is
the site of actual diffusion of and between blood and atmospheric air.

The lungs are situated in the thoracic chamber which is anatomi-
cally an air-tight chamber, it is formed dorsally by the vertebral column,
ventrally the sternum, laterally by ribs and on the lower side by the
dome-shaped diaphragm. The anatomical setup of lungs in the thorax is
such that any change in the volume of thoracic cavity will be reflected in
the lung cavity. Such an arrangement is essential for breathing, as the
pulmonary volume cannot be directly altered.

e P e ——
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UNIT-ITA

HUMAN ANATOMY AND PHYSIOLOGY-II

1.

Ans:-

2.

Ans:-

3.

Ans:-

4.

Ans:-

5.
Ans:-

6.

Very Short Answer type Questions

Write the difference between open and closed system of circulation

?
open type Closed type
In this type blood flows freely in the body In this type blood flows through blood
space, comes out of the blood vessels. vessels
Ex:- Arthopods, molluscs, echinoderms |Ex:-  Annelids, Cephalopods and
and ascidiams vertebrates

Sino-atrial node is called the pacemaker of our heart why ?

Sino-atrial node(SAN) consists of specialized cardio myocytes. It has the
ability to generate action potentials without any external stimull hence
called pace maker.

What is the significance of artrio ventricular node and atrio ven-
tricular bundle in the functioning of the heart ?
Artioventricular node (AVN) is seen in the lower left corner of the right
atrium close to the atrio ventricular septum. This is a relay point that
relays the action potentials received from the SA node to the ventricular
musculature.

A bindle of nodal fibers called atrioventricular bundle(His bundle)
continues from the AVN into the inter-ventricular septum.
Name the valves that guard the left and right atrioventricular
aperatures in man ?
The left and right apertures are guarded by bicuspid (mitral valve) and
tricuspid valves respectively.
Where is the valve of the besius in the heart of man ?
Coronary sinus is opening into the right artium is guarded by the valve
of the besius.
Name the aortic arches arising from the ventricles of the heart of

man ?
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Ans:- 1. The pylmonary arch arises from the left anteriar angle of the right

7.

ventricle
2. Systemic arch(left) arises from the left ventricle and transported blood
to different parts of the body.

Name the heart sounds when are they produced ?

Ans:- Lub and Dub are the heart sounds.

=

=

8.

At the time of ventricular systole the production of the first heart sound
known as LUB

The ventricles now relax the production of the second heart sound known
as DUB

Define Cardiac cycle and Cardiac out put ?

Ans:- Cardiac cycle :- The Cardiac events that occur from the begining of one

o.

heart beat to the begining of the next constitute a cardiac cycle.
Cardiac out put :- The volume of blood pumped out by the heart from
each ventricle per minute is termed cardiac output.

Cardia out put=Stroke volume x No. of beats per minute.

What is meant by double circulation ? What is its significance ?

Ans:- Blood has circulated two times through the heart in a complete circula-

tion one is systemic circulation another is pulmonary circulation that is
called double circulation.

In systemic circulation, deoxygeneted blood collected from body
parts (except Lungs)

In pulmonary circulation heart receive the oxygenated blood from
lungs.

10. Why the arteries are more elastic than the veins ?

Ans:- Arteries are thick-walled as the tunica media is relatively thick with

1.

elastin and smooth muscles but veins are thin walled and sightly mus-
cular so arteries are more elastic than veins.

Short Answer type Questions

Write the difference between open and closed system of circulation
?

Ans:- 1. Fishes have a 2-chambered heart with an atrium and ventricle.

2. Amphibians have a 3-chambered heart with two atria and one ven-
tricle.
3. Reptails have two atria and an incompletly divided ventricle (except in
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Ans:-

Ans:-

the crocodiles)

4. Birds and mammals possess a 4-chambered heart with two atria and
two ventricles this is evolutionary development of the heart in vertibrates.
Describe the atria of the heart of man ?

Atria are thin waled receiving and upper chambers. The right one is
larger than the left. The two atria are separated by thin inter-atrial sep-
tum.

In the fetal heart the atrial septum has a small pore called foramen

ovale. Normally It is closed at birth, when Lungs become functional. If
does not close properly it is called a patent foramen ovale.

The right atriumr eceives deoxygenated blood from different parts of the

body (except the Lungs) through three caval veins the two precavals and
a post cavel vein.

It also receives blood from the myocardium through the coronary sinus,
whose opening into the right atrium is guarded by the valve of thebesius
opening of the postcaval vein is guarded by the Eustachian valve.

Atria and ventricles are seperated by a membranous atrio-ventricular
septum. The left and the right apertures are guarded by bicuspid (mi-
tral valve) and tricuspid valves respectively.

Describe the ventricles of the heart of man ?

1. Ventricles are the thick walled blood pumping lower chambers sepa-
rated by an interventricular septum.

2. The wall of the left ventricles is thicker than that of the right ventricle.

3. The inner surface of the ventricles is raised into muscular ridges or
columns called columnae carneae projecting from the inner walls of the
ventricles.

4. Some of ridges are large and conical are called papillary muscules
whose apices are connected to the chordae tendineae (or) heart strings
5. They are card-like collagenous processes that connect the papillary
muscles to the tricuspid valve and the mitral valve in the heart.
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4.

5.

Ans:-

6.

Ans:-

Draw a labelaled diagram of the L.S. of the heart of man ?
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Internal structure of the Heart

Describe the events in a cardiac cycle briefly ?

Cardiac cycle consists of three phases namely (1) atrial systole (2) ven-
tricular systole and cardiac diastole.

Atrial systole :- The SAN now generates an action potential which stimu-
lates both the atria to contract simultaneously causing the atrial sys-
tole. It lasts about 0.1sec

Ventricular systole :- The action potentials from the SAN reach the
AVN from where they are conducted through the bundle of his. Its
branches and the purkinje fibres to the entire ventricular musculature.
This causes the simuntaneous ventricular systole. It lasts for about 0.3
sec. In this stage first heart sound LUB is produced.

Cardiac diastole:- The ventricles now relax and the ventricular pressure
falls causing the closure of the semilunar valves which prevents the
back flow of blood. This results in the production of the second heart
sound known as DUB.

Explain the mechanism of clotting of blood ?

Cloting takes place in three essential steps:-
Step-I :- It involving the formation of a complex of activated substances
collectively called prothrombin activator. It is formed by a complex cas-

10
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cade of chemical reactions that occur in the blood by the involvement of
clotting factors in two pathways (a) intrinsic pathway (b) Extrinsic path-
way.

Step-II:- The prothrombin activator in the presence of sufficiant amount
of ionic ca*™ causes the conversion of inactive protrombin to active throm-
bin.

Step-III :- Thrombin converts the soluble protein fibrinogen into soluble
fibrin monomers, which are held together by weak hydrogen bonds.
The fibrin stabilizing factor replaces hydrogen bonds with covalent bonds
and crase links the fibres to form a megh work. The insoluble mogh
work of fibrin fibers spreading in all directions adhere to the damaged
surface and trai the blood cells and platelets.

within a few minutes after the cloat is formed. It begins to contract so
that the fluid is expelled out. This is called clot retaction and the fluid
thus formed is the serum.

7. Distinguish between SAN and AVN ?
Ans: SAN AVN

1. SAN sinoatrial node. 1. Atrioventricular Node.

2. It is consists of specialized cardio 2. It is Seen in the lower left corner of the
myocytes. Present in the right upper right atrium close to the atrio ventricular
corner of the right atrium near the septum.
openings of the superior vena cavae.

3. It has the ability to generate action 3. It is a relay point that relays the action
potentials without any external stimuli potentials received from the SAN mode
hence called pace maker. to the ventricular musculature.

8. Distinguish between arteries and veins ?
Ans: Arteries Veins

1. Arteries carry oxygenated blood away 1. veins carry deoxygenated blood towards
from the heart the heart (Excell the pulmonary veins).

(Excell the pulmonary arters).
2. These are bright red in colour. 2. These are dark red in colour.

3. These are mostly deep seated in the body. | 3. veins are generally superficial.

4. Arteries are thick-walled as the tunica. 4. Veins are thin walled and flightly mus-

cular.

5. Lumen is narrow. 5. Lumen is wide.

6. Non-Valvular . 6. Valvular.

7. Blood in the arteries flows with more 7. Blood in the veing flows steadily with
pressure and by jerks. relatively low pressure.

8. Arteries end in Capillaries. 8. Veins start with Calillaries.
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1.

Ans:-

Long Answer type Questions

Describe the structure of the heart of man with the help of neat la-
belled diagram ?
Structure of the heart:- The heart is mesodermal in origin. It is a thick
walled muscular and pulsating organ situated in the media sternum. It
is covered by a doublewalled pericardium which consists of the outer
fibrous pericardium and the inner serous pericardium. The serous peri-
cardium is double layered formed of an outer parietal layer and an in-
ner visceral layer. The two layers are separated by a narrow pericardial
space, which is filled with the pericardial fluid. This fluid reduces fric-
tion between the two membranes and allows free movement of the heart.
The wall of the heart consists of three layers. They are the outer
epicardium, the middle myocardium ( a thin layer of cardiac muscles),
and the inner most endocardium (a thin layer of endothelium). The
endothelium covers the heart valves also and is continuous with the
endothelial lining of the large blood vessels connected to the heart.
External structure
Human heart has four chambers, with two relatively smaller upper
chambers, called atria and two larger lower chambers called ventricles.
Atria and ventricles are separated by a deep transverse groove called
coronary sulcus (atrio-ventricular groove). The muscular pouch like
projection from each atrium is called auricular appendix (auricular
appendage). The ventricles are separated by two inter ventricular
grooves (anterior and posterior), in which the coronary arteries and
their branches are lodged.
Internal structure
Atria: Atria are thin walled "receiving chambers' (upper chambers). The
right one is larger than the left. The two atria are separated by thin
inter-atrial septum. In the fetal heart, the atrial septum has a small
pore called foramen ovale. Normally the foramen ovale closes at birth,
when lungs become functional. It is represented by a depression in the
septum between the right and left atria, called fossa©valis (that marks
the position of the foramen ovale in the fetus). If, the foramen ovale does
not close properly, it is called a patent foramen ovale.

12
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i)

pd iy sk

Internal structure of the Heart

The right atrium receives deoxygenated blood from different parts
of the body (except the lungs) through three caval veins viz. the two
precavals (right and left) and a post caval vein. It also receives blood from
the myocardium (wall of the heart) through the coronary sinus, whose
opening into the right atrium is guarded by the valve of Thebesiious.
Opening of the postcaval vein is guarded by the valve of the inferior vena
cava or Eustachian valve. It directs the blood to the left atrium through
the foramen ovale, in the foetal stage, but in the adult it becomes rudi-
mentary and non-functional. The openings of the precaval veins into
the right atrium have no valves. The left atrium receives blood from each
lung through two pulmonary veins, which open into the left atrium. The
two left pulmonary veins open by a common aperture in some. Atria and
ventricles are separated by a membranous atrio-ventrlcular septum, which
possesses left and right atrioventricular apertures. The left and right
apertures are guarded by bicuspid (mitral valve) and tricuspid valves
respectively.

Ventricles: These are the thick walled blood pumping chambers (lower
chambers), separated by an interventricular septum. The wall of the left
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ii)

Ans:-

ventricle is thicker than that of the right ventricle. The inner surface of
the ventricles is raised into muscular ridges or columns called colomnae
carneae/ trabeeulae carneae projecting from the inner walls of the ven-
tricles. Some of these ridges are large and conical, and are called papil-
lary muscles, whose apices are connected to the chordae tendinae, or
"heart strings'. They are cord-like collagenous processes that connect
the papillary muscles to the tricuspid valve and the mitral valve in the
heart. They prevent the cusps of the atrioventricular valves from bulging
too far into atria during ventricular systole.
Nodal tissue
A specialized cardiac musculature called the nodal tissue is also distrib-
uted in the heart. A patch of this tissue called the sinoatrial node (SAN)
is present in the right upper corner of the right atrium near the open-
ings of the superior vena cavae. Another mass of this tissue, called the
atrioventricular node (AVN), is seen in the lower left corner of the right
atrium close to the atrioventricular septum. A bundle of nodal fibres
called atrioventricular bundle (AV bundle/ His' bundle) continues from
the AVN into the inter-ventricular septum. It divides into right and left
bundle branches. These branches give rise to minute fibres called
Purkinje firbres that extend throughout the ventricular musculature /
walls of the respective sides.
Aortic arches: The pulmonary arch arises from the left anterior angle of
the right ventricle. Its opening is guarded by the pulmonary valve and it
carries deoxygenated blood to the lungs. The systemic arch (left) arises
from the left ventricle and transports oxygenated blood to different parts
of the body through its branches. Its opening is guarded by the "aortic
valve'. The pulmonary and aortic valves are madeup of three semilunar
flaps, each. A fibrous stand, known as ligamentum arteriosam is present
at the point of contact of the systemic and pulmonary arches. It is the
remnant of the ductus arteriosus, which connects the systemic arid
pulmonary arches in the embryonic stage.
Write notes on the working of the heart of man ?
Cardiac cycle :- The cardiac events that occur from the begining of one
heart beat, to the beginning of the next constitute a cardiac cycfe. This
cardiac cycle consists of three phases, namely atrial systole, ventricular
systole and cardiac diastole

To begin with, all the four chambers of the heart are in a relaxed
state/joint diastole stage- Blood from the pulmonary veins and venae

14
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cavae flows into the respective atria. As the A-V valves are in open condi-
tion, blood flows into the left and right ventricles, through, the left and
right atrioventricular apertues. The semilunar valves of the pulmonary
and aortic arches are closed at this stage.

Atrial systole :- The SAN now generates an action potential which
stimulates both the atria to contract simultaneously causing the "atrial
systole'. It lasts about 0.1 sec. This increases the flow of blood into the
ventricles by about 30% (Ref: NCERT Text Book). It means atrial sys-
tole accounts for about 30% of the filling of the ventricles, the remain-
ing blood flows into the ventricles before the atrial systole.
Ventricular systole

The action potentials from the SAN reach the AVN from where they are
conducted through the bundle of His, its branches and the Purkinje
fibres to the entire ventricular musculature. This causes the simulta-
neous ventricular systole. It lasts for about 0.3 sec. The atria undergo
relaxation coinciding with the ventricular systole. Ventricular systole
increases the pressure causing the closure of the AV valves preventing
the "backflow' of blood. It results in the production of the first heart
sound known as "Liib'- As the ventricular pressure increases further,
the semilunar valves guarding the pulmonary artery and the aorta are
forced open. This allows the blood in the ventricles to flow into the aortic
arches and enter the circulatory pathway.

Cardiac diastole

The ventricles now relax and the ventricular, pressure falls causing the
closure of the semilunar valves which prevents the back flow of blood.
This results in the production of the second heart sound known as "DuP'.
As the ventricular pressure declines further, the AV valves are pushed
open by the pressure in the atria exerted by the blood, which flowed
into them through the larger veins. The blood now once again flows
freely into the ventricles. All the heart Chambers are now again in a
relaxed state (Joint diastolic phase). Soon, another cardiac cycle sets in.
Cardiac output

The volume of blood pumped out by each ventricle, for each heart beat,
is known as the stroke volume. The volume of blood pumped out by the
heart from each ventricle per minute is termed cardiac output.

Cardiac output = stroke volume x No. of beats per minute = 70ml/ beat
x 72 beats/minute = 5040 rnl/min. or approximately 5 liters
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Double circulation :-

The blood pumped by the right ventricle enters the pulmonary artery,
whereas the left ventricle pumps blood into the aorta. The deoxygen-
ated blood pumped into the pulmonary arch is passed on to the lungs
from where the oxygenated blood is carried by the pulmonary veins into
the left atrium. This pathway constitutes the pulmonary circulation
(lesser circulation). The oxygenated blood entering the aorta is carried
by a network of arteries, arterioles and capillaries to the tissues from
where the deoxygenated blood is collected by a system of venules, veins
and vena cavae and emptied into the right atrium. This is the systemic
circulation (greater circulation). The systemic circulation provides nutri-
ents, O, and other essential substances to the tissues and collects CO,
and other