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UNIT — Il HUMAN ANATOMY AND PHYSIOLOGY

lIA--BODY FLUIDS AND CIRCULATION

Very Short Answer Questions

1. Write the differences between open and closedstgms of circulation?
A.

Open Circulatory System Closed Circulator

1. Blood flows from the heart into thed) Blood flows through sefies of blood vessels.
arteries and later into large spaces called @
‘sinuses’

®
2. Organs located in spaces are direc#yBlood ve@Qr)(/ blood to organs
@

contact with blood

174

3.Slow blood flow occurs as there is |n®) B& ws at a high — speed as there is

blood pressure h od pressure after the blood leaves|the

4. It is shown by Leeches, arthropodsiaheart.

molluscs
b At is found in annelids, cephalopods,

cephalochordates and chordates

&
2. Sinoatrial node is @& pacemaker of ourdart. Why?
A. Sinoatrial node ts of specialized cardioayyes.
SA node ha ility to generate agbiotentials without any external stimuli.

So ;Q n% called ‘pacemaker’ (myogenic)

Sincatrial #
(SA) Node

Bundle of His

Alrioventricular

(AV} Node Left and

L Pk Right
‘ Bundle
RA = Right Atrium L Branches
RV = Right Ventricle | /
LA = Left Atrium £
LV = Left Ventricle | =
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Sinoatrial
(SA) node

Right atrium

Right ventricle

Purkinje fibers

Right bundle branch

Semilunarcusps

Tricuspid Valve

Papillary muscles
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Normal EKG

Left atrium ~ ” —~

Atrioventricular
bundle
(bundle of His)

Atrioventricular
(AV) node

Left ventricle
Left bundle branch

What is the significance of atrioventricular noe and atrioventri Q\dle in the
functioning of the heart?
Atrioventricular node and atrioventricular buaedgllay an im@?ole in the contraction

of ventricles.

Aricular contraction initiated by the wave of E&Qom sinoatrial node (SAN)

stimulates the atrioventricular node from wh % conducted through the bundle of
His (atrioventricular bundle), its branchg%e fibers to the entire ventricular

musculature. It causes the stimulation of cslystole. It lasts about 0.3 sec.

Name the valves that guard thed right atoventricular apertures in man?
Bicuspid valve (or) Mitral v — Left abwentricular aperture.

AN

Tricuspid valve — Right atrioventriaulbperture.

Pulmonary Valve

Mitral Valve

Aortic Valve

Interventricular
septum

Chordae tendineae
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Where is the valve of Thebesius in the heart ofian?
Valve of Thebesius is present at the openingarvbnary sinus which collects blood from

myocardium into right atrium.

Name the aortic arches arising from the ventri@ds of the heart of man?
Two aortic arches arise from ventricles of tieat of man. They are
1) Pulmonary arch — arises from right viefe

2) Left systemic arch — arises from left ventricle

Name the heart sounds. When they are produced? O

ThelLub — dupsounds are the heart sounds. o

The first soundub’ is caused bylosure of the AV valvesa@ﬁinning of ventricular
systole to prevent the back flow of blood. . Q

The second heart sounduf results from thec osxﬁr

t

beginning of ventricular diastole (relaxation) ?

arches into ventricles. o
Define cardiac cycle and cardia€ @

Cardiac Cycle: Cardiac events occur from the beginning of tweart beat to the

he semi-lunar valvest the

e back flow of blood from aortic

beginning of the next form @iac cycle.
Cardiac Output: The molu of blood pumped out by the heart fraunheventricle per

minute is called a;\c output. It is approxehab liters.

6 AtriaL ’
SYSTOLE. .
VENTRICULAR .

. DIASTOLE .~

ra

SYSTOLE,
ATRIAL
DHASTOLE
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9. What is meant by double circulation? What is itsignificance?
A. The double circulation system of blood flow nefdo the separate systemspofimonary

circulation and thesystemic circulationAll animals with lungs have a double circulatory

system.
In Pulmonary Circulationdeoxygenated blood is pumped away from the hbesugh the

pulmonary arch to the lungs and returns oxygenhledd to the heart through pulmonary

vein. It is lesser circulation.
In Systemic Circulationthe oxygenated blood moves away from heart arts

through aorta and returning of deoxygenated bloath¢ heart through VU stem. It is

greater circulation. o
10. Why the arteries are more elastic than the veth Q.
A. The wall of arteries hasvo elasticlaminaone on eith:)r s@ e muscle layer. So Arteries
are more elastic and can withstand more press I'&aﬂl :
The wall of vein hasne elastic laminanly inner20 uscle layer.

O

R

N
&
O
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Short Answer Type Questions

Describe the evolutionary change in the struct@l pattern of the heart among the
vertebrates?

Evolutionary Changes in the structural pattefrihe heart among the vertebrates occur in
the following manner.

1) Fishes They have? — chambered hearnmith an atrium and a ventricle. Bl passes
through the heart only once in a complete circeihde calledSingle Circ his
means there is no separate circulation for oxygehahd deoxygenated .

2) Amphibians... 3 — Chambered Heavtith two atria and one v rwwhmh further
evolved in reptiles, have two atria and an incortghyedivided VQ

atrium receives oxygenated blood from the gillsirigs / s@d’ right atrium receives
blood from the other parts of the body. The twoetyw get mixed in the single

ventricle, which pumps out mixed type of bIK

le in which left

se animals showmcomplete

double circulation.

3) Birds and mammals they have 4 — ch hatdrtwo atria and two ventricles. In
ngenﬁned bf blood received by left and

1t velds, respectively. The ventricles pump the

these animals the oxygenated and

right atria, passes on to the leftand
blood out without any mixing o %
these animals are said®to l@wommxyble circulationnamelysystemic and pulmonary

circulations %Q"\
>

Oxygenated alwmbxygenated types of blood. Hence
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Fish Amphibian
- Right
s atrium Left
< atrium
-Aorta

Oxygenated blood

D Deoxygenated blood

D Mixed blood

syslomc
SiktulaTion

% a5
el e

Systemic capillaries

Systemic capillaries

Reptile Mammal and bird

Lung

) Right
7 atrium

Systemic capillaries Systemic capillaries

h\ %4
2. Describe atgia f%weart of man?

 Atria th alled receiving chambers which fdira anterior part of the heart.
Th mm is larger than the lefeyhare separated by interatrial septum.

* Interatrial septum has small pore in embryonic estagown ag-oramen Ovalén foetal
heart. Later it is closed and appears as a depressthe septum known &®ssa ovalis
If the foramen ovale does not close properly, daled agpatent foramen ovale.

 Right atrium receives deoxygenated blood from d#fife parts of the body (except the
lungs) through caval veins like two precaval veamsl one post caval vein. The right
atrium also receives blood from the walls of tharhéhrough the coronary sinus, whose

opening into the right atrium is guarded by tlaé/e of Thebesius
www.sakshieducation.com
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Opening of the postcaval vein is guarded by tlaéve of inferior vena cava or
Eustachiarvalve. It directs the blood to the left atrium througle toramen ovale, in the
fetal stage, but in the adults it becomes non fanat.

The openings of the precaval veins into the rightian have no valves. The left atrium
receives oxygenated blood from lungs through a papulmonary veins, which opens
into the left atrium through a common pore.

Atrioventricular septum separates atria and velesiclt has right and Jeft atrio
ventricular apertures.

Tricuspid valve guards the right atrioventriculgregture and bicu@v ve (mitral
valve) guards the left atrioventricular aperture. O

Left common

— carotid arte ®
Left subclavian
artz:ryo

Brachiocephalic artery —

@ Aol
Superior vena cava -

Jimonary
Right pulmonary arteries _ artefjes
) ) eft palmonary
Right pulmonary veins 7 veing
Left atrium

Right atrium Semilunar valves

Atrioventricular

Atricventricular (mitral) valve
(tricuspid) valve Left ventricle
Chordae lendineag ——— \ X - Septum
Right ventricle —
Infcrior vena ca

Describe th cles of the heart of man?
Tw n@ right and left form the posterpmart of the heart. These are the thick walled
bl ping chambers, separated by intervenaicskeptum. The wall of the left

ventricle is thicker than that of the right venligicThe inner surface of ventricles is raised
into muscular ridges or columns known as columnaeae projecting from the inner
walls of the ventricles. Some of them are large @mdcal and known as papillary muscles.
Collagenous cords are known as chordae tendineag@rasent between atrioventricular
valves and papillary muscles. They prevent the €udpthe atrioventricular valves from

bulging too far into atria during ventricular sylsto
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4. Draw a labelled diagram of the L.S. of the hearbf man? O

Superior
Vena Cava

Pulmanary
Artery

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

Pulmonary
Valve ~

Tricuspid =~
Valve

Systole
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A. The cardiac events which occur from the beginningne heart beat to the beginning of the
next, is called cardiac cycle.
Cardiac cycle consists of three phase’s namelglayistole, ventricular systole and cardiac
diastole.
I) Atrial Systole: It lasts about 0.1 seconds
- The SAN generates an action potential which dates contraction of atria that helps in
the flow of blood into ventricles by about 30%. Tremaining blood flowsginto the
ventricles before the atrial systole.

i) Ventricular Systole: It lasts about 0.3 seconds O
- Ventricles contract and atria relax during thiagh Q
— Contraction of ventricles raises the pressureentincles due to ch AV valves are

closed. It causes the first heart sound “Lub” Q’
- When pressure in ventricles exceeds the presn@c arches, semilunar valves
open. It results the flow of blood from ventri
iii) Cardial Diastole: It lasts about 0.4 secon %
— The ventricles now relax; atria are als %ndmon

— When pressure in ventricles fz% that intiaoarches, semilunar valves are

arches.

closed.
- It causes the second heart S dup”.

When pressure in ventrl ) aIIs below atrialsgtege AV valves open and ventricular

filling begins. T Ie takes about 0.8mwls. This gives a heart rate of about
75 beats per

6. Explain th\ m of clotting of blood?
© Injury to lining of blood g Platelat plug €) Fibrin clot with
vessel exposes connective forms trapped cells

tissue; platelets adhere

Platelat releasas chemicals plug
that make nearby platelets sticky

Clotting factors from:

Platelets

Damaged cells

M— Plasma (factors include calcium, vitamin K)

Prothrombin J—. Thrombin
Fibrinogen —LD Fibrin
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When a blood vessel is injured a number of phygickl mechanisms are activated that
promote hemostasis and stops bleeding. Blood walitksn 3 — 6 minutes after damage of a
blood vessel.

Mechanism of blood clotting: Blood clotting tak@ace in three essential steps.

I) Formation of Prothrombin Activator : It is formed by two pathways with cascade of
chemical reactions.

a) Intrinsic Pathway: It occurs when the blood is exposed to collagemjofe

blood vessel. This activates factor Xl (Hagemaastor), and in turn it actj
clotting factor, which activates yet another reactiwhich results in 0 ation of

prothrombin activator.

b) Extrinsic Pathway: It occurs when the damaged vascular w exdstular tissue
comes into contact with blood. This activates tletea fissue thromboplastin
(factor 111), from the damaged tissue. It activaties fact | fproconvertin). As a result

&
of these cascade reactions, the prothrombin ao iw finally.

i) Activation of Prothrombin: The prothrom?’s ivator in the presence of sidht

amount ofCa”*ions causes the conversiopeef ifiactive prothrortirctive thrombin

iif) Conversion of Soluble Fibrinogen j ogin: Thrombin converts the soluble protein

fibrinogen into soluble, fibrin m hich dreld together by weak hydrogen bonds.
%) replasehydrogen bonds with covalent bonds and

The factor XllI (fibrin stabilizin
cross links the fibers toﬂorr@eshwork and pn&véhe loss of blood further.

Distinguish betw%*%nd AVN?

Sinoatrial nodef( :It is present in the right upper corner of théntigtrium. It is called

pacemakeg, a as the ability of generation dioacpotentials without any external
(

sti nic).

At%icular Node (AVN): It is seen in the lower left corner of the rightiai close

to AV septum. AV node is a relay point that reldlye action potential received from the
SA node to the ventricular musculature throughlitnedle of His, its branches and Purkinje

fibers.

www.sakshieducation.com



www.sakshieducation.com

Sinoatrial
(SA) node
Sinoatrial
Atrioventricular node (SA node)
(AV) node

Atrioventricu lar

node (A node)

RA = Right atrium
RV = Right ventricle
LA = Left atrium

LV = Left ventricle

==
P

8. Distinguish between arteries and veins?

Collagen

Involuntary muscle
and elastic fibres

Endothelium

Lumen
TS of artery TS of vein

ARTERY VEIN

Tunica Intima Turica Intima

CAPILLARY Single tayer of
Endothalial Cell
Mugleus of

A. Endothatial Cell
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Arteries Veins

1. Arteries carry oxygenated blood, awaly. Veins carry deoxygenated blood towards
from the heart except pulmonary artery. | the heart except the pulmonary veins.
2. These are bright red in colour. 2. These are dark red in colour.

3. arteries are mostly deeply seated in|tBeVeins are generally superficial.
body.
4. Arteries are thick walled as the tunijcd Veins are thin walled with thig tunica

media is thick with elastin and smoatmedia with few elastin fibre ightly
muscles. muscular. O
5. They have narrow lumen. 5. They have wide IunC)
6. Non-valvular. 6. Valvular. 0.
N
e veins flow steadily with

7. Blood in the arteries flow with morer. Bloo@h,i
pressure and by jerks. relativ W pressure.

8. Arteries end in capillaries. 3%5 start with capillaries.

R

N
&
O
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Long Short Answer Questions

Describe the structure of the heart of man withihe help of neat labeled diagram?

Human heart is a thick walled, muscular and gtihg organ situated imediastinum
between lungs. It is about the size of a closed fis

The heart is covered by double walled pericardiwith outer fibrous pericardium and
inner serous pericardium. The serous pericardiudousle layered with outer pagetal layer
and inner visceral layer. Parietal layer is fuseith wibrous pericardium s the
visceral layer adheres to the surface of heartfamds epicardium. Th layers are
separated by pericardial space, which is filledhwpericardial fluigh 1@
friction between the two membranes and allows mnesement of thetdrt.

Human heart has four chambers with two smallepeup:?@rs. called atria and two
larger lower chambers called ventricles. Atria .amr®s are separated by a deep

transverse groove called coronary sulcus. &/\

1) Atria:

- Atria are thin walled receiving chamb .%ighe is larger than the left.

— The two atria are separated by % — agggtum. It has a small pore known as
a

luid reduces

‘Foramen Ovalein fetal stagé® it"Is closed and appeamegsession (oval patch)
known as Fossa ovalis’
If the foramen ovale dbes ROt glose prigpeis called apatent foramen ovale.
- The right atriumgeceiveSydeoxygenated blood fadifferent parts of the body, through
three caval vei o precaval veins and arstqaval vein.
— The rightaatrigm receives blood from waltloé heart through coronary sinus, whose
opening,in e right atrium is guarded by Yfeve of Thebesius
- in he postcaval vein is guarded byHhstachian valvdt is functional in fetal
age/and directs the blood from postcaval vein ligft atrium through foramen ovale.
But it is non — functional in adult.
— The openings of the precaval veins into the reghitim have no valves.
- Left atrium receives oxygenated blood from lunig®otigh a pair of pulmonary veins,
which open into the left atrium through a commonepo
- Atrioventricular septum separates atria and velesi It has right and left atrioventricular
apertures.
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- Tricuspid valveguards the right atrioventricular aperture.

Bicuspid valveguards the left atrioventricular aperture.

i) Ventricles:
- These are the thick walled blood pumping chambsgparated by an interventricular
septum. The wall of the left ventricle is thickéah that of the right ventricle as the left
ventricle.
— The inner surface of the ventricles is raised intascular ridges ca nae

carneaeor trabeculae carneaSome of them are large and conical an@ aadlary

muscles
Chordae tendineaare present between atrioventricular valves amCJ muscles. They

prevent the cusps of valves from bulging too f&o &tria duri ficular systole.

Nodal Tissue: A specialized cardiac mugcuéac Ig& dal tissue is also distributed in
the heart. BK;

1) Sino Atrial Node (SAN - Present in the s ﬁmer corner of rightuadri

2) Atrio Ventricular Node (AVN)- Pr, the lower left corner of right atriuin
continues from AVN into the inte ?@1

ricular seppitult divides into right and left bundle
branches. They give Purkinje s@.. ich extemdughout the ventricular musculature.
iii) Aortic arches: Humanm he@s two aortiches.

1) Pulmonary Arcly; i @from the left anterior angle of the tigientricle. It carries
deoxygenated blg ngs. Its opening from rigéntricle is guarded bpulmonary
valve made,wi i-lunar valves.

varj

2) Left Syst rch: it arises from the left ventricle to distribute oxygesrd blood to
;@n the body. Its opening is also dedrbyaortic valvemade with a set of 3

semi-lunar valves.
A fibrous strand, known dggamentum arteriosuris present at the point of contact of the
systemic and pulmonary arches. It is the remnanthetiuctus arteriosysvhich connects

the systemic and pulmonary arches in the embrystaige.
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Write notes on the working of the heart of man?

The human heart is an organ that provides aimeomiis blood circulation through the
cardiac cycle.

Special conducting tissues of heart: Human hearhyogenic. It contains a specialized
cardiac musculature called the nodal tissue.

Nodal Tissue:A specialized cardiac musculature called the ntidaiie is also distributed
in the heart.

1) Sino Atrial Node (SAN - Present in the right upper corner of rightuage

2) Atrio Ventricular Node (AVN)— Present in the lower left cor, L’;lDight atriurn
continues from AVN into the inter-ventricular segptult divides intoQt and left bundle

branches. They give Purkinje fibres which extemdughout fficular musculature.

Cardiac Cycle: Cardiac cycle consists of the se u. Qhe’axam/ents that occur from
the beginning of one heart beat to the begin & At beginning of cardiac cycle all
the four chambers of the heart are in r Statediac cycle is divided into three
phases, namely

1) Atrial Systole ’0’

2) Ventricular Systole

3) Cardiac Diastole e @

1) Atrial Systole: It asts, abgut 0.1 seconds. SAN now stimulate @iomm potential which

stimulates both th 0 contract simultangpgslusing the atrial systole. It increases
the flow of, bl the ventricles by about 308e remaining blood flows into the
ventricle b%f atrial systole.

Atrial Systole
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2) Ventricular Systole: It lasts about 0.3 seconds. The action potent@ihfthe SAN

reaches the AVN, from where they are conductedutjinahe bundle of His, its branches
and the Purkinje fibers to entire ventricular muatwre. This causes the simultaneous
ventricular systole. The atria undergo relaxatiasinciding with ventricular systole.

Ventricular systole increases the pressure causosyre of AV valves preventing the back
flow of blood, results in the production of firsedrt beat sound ‘Lub’. When pressure in
ventricles exceeds the pressure in aortic arclesgj-lsinar valves open. It results in the

flow of blood from ventricles into aortic arches.

SO &
Ventricular Systole

3) Cardiac Diastole It lasts about 0.4 sm he ventricles nowxralad ventricular

pressure falls causing the closure of irlvabves which prevent the back flow of

blood. It results in the productiof pnd hearttnd known as ‘Dup’.

When pressure in ventricles fa % ow #trial pressure, AV valves open and ventricular

filling begins. All the cHfambefrs are now again étaxed state. Soon another cardiac cycle
sets in. x
af %Q
o
4

Cardiac Diastole
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QS

P wave- indicates that the atria are electricadlimgated (depolarized) to pump
blood into the ventricles.

QRS o

QRS complex- indicates that the ventricles aretetadly stimulated (depolarized)
to pump blood out.

ST o

ST segment- indicates the amount of time from titea@d the contraction of the
ventricles to the beginning of the T wave.
T

T wave- indicates the recovery period (re-polai@gtof the ventricles.

U

U wave- rarely seen, and thought to possibly bed¢hgolarization of the papillary

e
Ry
NG
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