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Students Learning Outcomes

On completion of this unitstudents will be able to:

State the location of heart in the body and define the role of pericardium.
Describe the structure of the walls of heart and rationalize the thickness of the walls of each
chamber.
Describe the flow of blood through heart as regulated by valves.
State the phases of heart beat.
Explainthe role of SA node, AV node and purkinji fibers in controlling the heart beat.
Listthe principles and uses of Electrocardiogram.
Describe the detailed structure of arteries, veins and capillaries.
Describe the role of arterioles in vasoconstriction and vasodilation.
Describe the role of pre capillary sphincters in regulating the flow of blood through
capillaries.
Trace the path of the blood through the pulmonary and systemic circulation (coronary,
hepatic-portal and renal portal circulation)
Compare the rate of blood flow through arteries, capillaries, venules and veins.
Define blood pressure and explain its periods of systolic and diastolic pressure.
State the role of baroreceptors and volume receptors in regulating blood pressure.
Define the term thrombus and embolus.
Identify the factors causing atherosclerosis and arteriosclerosis.
Categorize Angina pectoris, heart attack, and heart failure as the stages of cardiovascular

discase development.
State the congenital heart problem related to the malfunctioning of cardiac valves.

Describe the principle of ‘angiography, coronary bypass, angioplasty and open heart

surgery.
Define hypertension and describe the factors that regulate blood pressure and can lead to

hypertension and hypotension. : 4
List the changes in life styles thatcan protect man from hypertension and cardiac problem.

Describe the formation, composition and function of intercellular fluid.

Describe the composition of intercellular fluid with that of lymph.

State the structure and role of lymph capillaries, lymph vessels and lymph trunks.

Describe the role of ymph vessels (lacteal) present in villi.

Dﬁcnbe the functxon of lymph nodes and state the role of spleen as contammg Iymphoid
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ll'""’ﬂuction

. All living cells require efficient supply of nutrients, oxygen, hormones etc. The
cells Must get rid of metabolic wastes like CO, and nitrogenous wastes, Small organisms
~ meet €Ir requirements of supply of nutrients and oxygen and removal of waste
pmdllﬂs, Simply by means of diffusion. Tiny animals have small size and large surface
area SO this process of diffusion is sufficient to meet their required transport of
subsmnces.
The larger and active animals like human cannot rely on diffusion alone.
Therefore these animals must need an efficient transport

~ This chapter deals with human transport system and |/ € study of diseases o
jts components i.e., Heart, blood, blood vessels and blood |9/@fovascular system is
pressure and cardiovascular disorders. galledangiology.

12.1 Blood Circulatory System of Man

J Human blood circulatory system is composed of following parts i.e., a muscular
pumping organ called heart, a system of interconnecting tubes called blood vessels and a
¥ fluid, the blood. The blood always remains in the vessels so the system is
 known as closed circulatory system.

122 Human Heart

b ~ The heart of an adult human has a mass of around 300 grams, and is about the size

' ofour fist. It is the most powerful organ in the circulatory system. The heart lies in the

 fhoracic cavity between the lungs, slightly towards left, enclosed within the rib cage, with
the sternum in front and vertebral column behind. It is surrounded by a double layered

 pericardium, A pericardial fluid is secreted in between these two layers. It lubricates

- ind reduces the friction between the heart walls and surrounding tissues during the
beating of heart.

Cardio-logy from Greek Kardia,

. Christen Barnard carried out the first hea radh

wlantin 1967. The recipient, Louis Washkansky| | “Heart" and logia “study” is a
q. dfor 18 days afier transplant but now mos branch of medicine dealing with
(X%t transplan patients are 1o su disorders of heart as well as parts of
kad virlife. =Ly circulatory system. )

*Nicture of Human Heart
Iy ¢ heartis conical in shape and dark red in colour. The heart has four chambers, s
e Tight atrium at the top, and a left and right ventricle bencath. The right side is
iy, Separated from memsideby;npmmwausofmnmmadealm«::
. Special kind of muscles called cardiac muscles. It is the regular contraction
t""‘”mnscremwlm:hproduces the pumping movement of the
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Fig. 12.1 External Structure of Heart
The atria on each side of the heart are separated from the ventricles by valy
These are atrioventricular valves (AV valves). The one on the left is often known &
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Fig. 12.2  Internal structure of heart
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mitraj Valve
| ¥ At side jy (.

amato ventricles but prevent back ward flow,

porta. Th

B —

s oralternatively the bicuspid valve because it has two flaps. The one on the
alled tricuspid valve. The valves control one way flow of blood i.c. from

€ Semilunar valves guard the emergence of pulmonary arch and systemic

* SHESE valyes also prevent backward flow of blood. On the outside of heart blood

itself 10 the heart walys.
€ heart wall is formed of three layers:
Epicardium: outer most, Myocardium, middle,
endocardium, innermost. The epicardium is thin and
,omprising of smooth outer surface of heart. The
myocardium is thick and composed of cardiac muscle
cells. The endocardium consists of simple squamous
 gpitelium.
12.2.] HeartBeat and its Control (cardiac cycle)

¢ cycle. A cardiac

Semiilunar
valves ¢losed

"af}mt,this is

atrial systole. As a

| vesselscan be e These are called coronary arteries which deliver oxygenated blood

Heart block is a disease or
inherited condition that
causes a fault within the
natural pace maker of the
heart, due to some kind of!
obstruction or block in the
electrical conduction system

qu heart.

/

) _ Adult human heart beats around 72 times per minute, One heart beat is called

N 1- Atrial systole;
ventricular

diastole

Seoriluniy
valves open

AV valves closed

&m'lmbt systole;

Fig. 123 Cardiac cycle
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ntricles pushes upward on the
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ards into the
les relax.
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lood can g0 backw
he atria and ventric

Cardiac Outpug.

of b/pu(l lt’ﬂv.t,,nm Vol
ventricle is k"m;g Ihc%
volume M as g o

atrioventricular valves,
are working properly no b
atria. Next the muscles int
This is called diastole. o

Cardiac oulpy is the

-9 ® < eart of blood leavi

12.2.2 Conducting System of the H ¥ " O e eaying u..,,e"ﬁ"‘h,

The cardiac muscles are myogenic. This mzans at | e Ol':;;"r;rmmc fod
Ily. Heart does DOt | orme 5 poo ’;m <

these muscles contract and relax natura :
need to receive impulses from anerve to malfe it contract. If
heart is kept in warm oxygenated solution containing

nutrient's, the heart muscles will contract and relax rhythmically by th
However the individual heart muscle cells can not be allowed to contract at M"?d%"ﬁ

natural thythms because if so
the part of heart would o
contract out of sequence with . Stioatrie!
other parts, the cardiac cycle
would become abnormal and
the heart would stop. The
heart has its own built in
controlling and coordinating
system which prevent this
happening. The cardiac cycle
is initiated in a special patch

Atrioventriculsr
(AV) nodde

of muscles in the wall of right  Atrioventricula (Y £
atrium called the sinoatrial (AV) bundie ) vei
node (SAN) or pace maker.
The muscle cells of SAN set

the rhythm for all the other
cardiac muscle cells. Their
natural thythm of contraction
is slightly faster than the rest
of the heart’s electrical

activity, which spreads out Fig. 124 SA node AV node
rapidly over the whole of the
atrial walls. The cardiac
muscle in the atrial wall
respond to this excitation
wave by contracting as the
same rhythm as the SAN.
Thus all the muscles in both

The sinoatrial node was first
discovered by a youns
medical student Martin Flack
in the heart of mole, A small
mammal.




ctalmost simultaneously. .

we know the muscles of ventricles do not contract until after the muscle of atrig

™ rhis delay is caused b)f a feature of heart that briefly delays the excitation waves

o <qge from atria to ventricles. :

'ﬂi‘sp&;hc re is a band of fibers between the atria and ventricles which does not conduet
ation Wave. Thus as the wave spread out from the SAN over the atrial walls, it

g hto the ventricle walls. The only route is a patch of conducting fibers situated

wot-ﬁm‘ known as atrio-ventricular node (AVN). The AVN picks up the excitation

gthe ’epit spreads across the atria. Besides, there is a bundle of nerve fibers called

e ;,Suicular bundle (AV) or “Bundle of His™ arising from AV Node, it pass through

e qum in between the ventricles and divides into right and left bundle branches.

erous conducting fibers called “Purkinje Fibres™ arise from the branches and spread

yerthe ventricles.

123 Electrocardiogram

The electrocardiogram
§0G) also known as EKG. It is a

mvasive device that measures An elctrocardiograph is a machine that
ol e th claetiic mtvity of /2 ol in pezj g siecoaabograply,
" | fheart over a period of time using and produces the electrocardiogram,
~ | dectrodes placed on the skin. These
dectrodes detect the tiny electrical
changes on the skin that arise from

the heart muscles that is |
detrophysiological pattern of ;
kpolarization and repolarization =
firing each heartbeat. .
The first part of the wave
alled “P" wave is a small increase =
e voltage of about 0.1 mV that - dep
‘:'“desﬁwthgdcpolarization of (SN
feial systole. The next part of =
g 7 QORS” complex which
il peak (1) an oot |
5 ot gt (3, The |
m‘mon of the ventricle
tio repohnzcele Systole. The atria 0

e during the “QRS” | ime
%5&?]"% ‘lﬂtl:tt;y o m F::TZ(;) ECG
than ventriclylar waves.
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The final p
wave, a small peak th

art of ECG wave is the =
at allows the QRS complex
occurs just prior o vcnlricula.r commctio_n. T_'hc
“T* wave represents the ventricle repolarization

Sins bradveardia v g sinu ri,_‘l(},m
with a rate that 1s lower than narmal
In hemans oradyeardia is Benerally
defined 1o be u rate of under 60) hg&,

during the relaxation phase of the cardiac cycle..
The overall goal of performing
electrocardiography is to obtain information abqut
the function of heart ¢.g., suspected myocardial
infarction, suspected embolism, increase in size of
heart, to access the severity of electrolytes
abnormualities etc.
12.3 Blood Vessels
There are three major types of blood vessels i.e. arteries, veins and capillaries,
Arteries always carry blood away from heart. All arteries carry oxygenated except
pulmonary arteries. The largest artery (aorta) divides into smaller one and these continue
to divide to form much smaller vessels called arterioles. These in turn divide further into
smaller vessels called capillaries. These capillaries then join up with each other to form

venule and these finally merge to form veins. These bring
the blood back to heart. All veins bring deoxygenated
blood except pulmonary veins. Veins unite to form venae |7he aorta is the largest artery
cavac. while vena cava is the largest

Arteries: Greek arteria meaning wind pipe. Arteries are (vein in the body.
Tunica intinma ,

* Endothelium

o Subendothedial layer
® Internnl eldwtic membrane
Tunica medin
{Smooth muscle and
elastc fibers)
o Eixternal elastic membrune
Tunica externa
{Collagen fibers)

® Visa vasorum

per minvite, while sinus tachycardig s
g Sinus rieythm w uha elevalrd rate af
impidses wswally greater than 100 pir

J

\JM 113l

Lumen
Basement membrane

Capillary Veaule
network

|

Limet

Foutorhelisl cells

Capillary

Fig. 12,6 Blood Vessels
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.y alled vessels consisting of three layers. The outer layer of an artery is known as
.dufm externa and is compog;ed.of connective tissues made up of collagen fibers. Inside
o fayer is tunica l!led!a YVhlf:h is made up of smooth muscle cells and elastic tissue. The
W st layer which is in direct contact with the flow of blood, is the tunica intima,
e ismade up of epithelialcells.
| C,pillariest These are t.he.smallest and thinnest of blood
ssels in the body. The intimate relationship between the
eulatory system and the tissues is achieved at the level of

laries. The function of capillaries is to carry blood as
dose 8 ssible to all cells allowing rapid transfer of

i petween cells of the body. Human capillary is

ces
wmximalely 7 to 9 pm in diameter almost same size as a

capillaries.
structures are slow to heal i

injured.

vessels because most of blo
volume (60%) is contained

with in veins.
Basal lsmins

Endothelid) m
cell The veins appear blue

because the subcutaneous fat
Noeled absorb low frequency of light
and reflect blue light.

Cardiac veins: The vessels
that remove deoxygenated|
\blood from the heart muscles. )

rdblood cells, which can, therefore, only pass along the
willary in single file. Moreover the walls of capillaries
e extremely thin, made up of a single layer of
endothelial cells, This thinness of capillary walls helps to
"’:“:s\lp th.e exchange rate of materials with the tissues.
Mvﬁns are the blood vessels that bring blood back
"‘”Mtehm Most veins carry deoxygenated blood
Bick g lpulmm and umbilical veins. Veins are less
lative] ess elastic than arteries. Moreover veins have
AY larger lumens than arteries.
Hicke h""'n consist of three main layers. The outer
Nunjcy exz:‘amade up of connective tissue called the
flled tynica or tunica adventitia. The middle layer is
s layer 16 media and is composed of smooth muscle.
| “Ve:igm‘ed““"? thinner than arteries. The inner most Normal vein Varicose vein
tunica intima. Fig 12.8
3010



The largest vein in human body is vena cava which enters the righy atriy
heart from above and below. . s M of
The venules are small veins that collect blood from capillaries which, thep
into veins. s

Valves in veins: Veins mostly contain valves which prevent back-ward floy, ofy
Oty

These valves are present in larger veins having diameter greater .lhan 2mm, j
these valves are needed only in lower part of the body such as veins of hing umow"w
abdomen. without these valvesthe flow of blood towards heart is very slow and difp n
12.3.1 Role of arterioles in vasodilation and vasoconstriction
Vasodilation means widening of blood vessels as a result, blood flow inCreags
due to decrease in vascular resistance (Due to increase of diameter of vessel.)
Vasoconstriction is the narrowing of blood vessels to decrease, blood flow due,
increase in vascular resistance (Due to decrease in diameter of vessel). ‘
The vasoconstriction and vasodilation normally occur as per need of the bodyey
to regulate body temperature during hot and cold or in situation of emergency like flowy

blood from injury or during emotional situations e.g., sadness, rage elc.
Vasodilation and vasoconstriction is controlled by hormones. However thic

smooth muscle layer in arterioles make this possible. The arterioles usually have Jarg
number of smooth muscles to perform this task.

12.3.2 Role of Pre- Fd sl i
capillary sphincter in
regulating the flow of  jugulur vein
blood through Eranint
capillaries
A pre-capillary " e

System

sphincter is a band of superior vena Pulmonary ¢!
smooth muscle that ladjust cava

blood flow into capillaries. . Aot

The pre capillary sphincter < o

is located at a point where Heant

each of the capillaries :
originates from the Hepatic vein Mesenhri¢
arteriole. The sphincter can fivel arteris ‘
open and close the entrance yeaiic portal .

to the capillary. Sphincter is vein

unable to contract when .
blood flows into capillary <™ Y&
bed at high pressure, then lliac ve
the fluid from capillaries
pass into interstitial space
and edema may result.
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1 3.3
1 rhe blood vascular system may be divided into two

3

M.
fer
Iid
1t

es

ck
ge

1 vascular Pathway

glation and systemic circulation.

;:lmongry circulation:
The pul

latory SYS

Gire
ngs and returns OXy
yart. The deoxygena

ygenate
systemic circulation:
The systemic circulation is the portion of the blood

wscular system which transports, oxygenated blood away
from the heart through the aorta from the left ventricle. This

oygenated blood is transported to all parts of body
including heart muscles but excluding lungs. The left
srium is receiving and left ventricle is pumping chambe
right atrium is the receiving chamber of systemic circu

blood through inferior and superior venae cavac.

Coronary circulation:

The circulation of blood into
is known as coronary circulation. Two coronary a
heart at the beginning of aorta.
which supplies oxygenated blood to left
supplies oxygenated blood to the right side of heart. The

hack to right atrium by cardiac veins.
Hepatic portal system:

The ponal-system'is formed when a capillary bed |pac

pools into another capillary bed through veins without

 going through the heart. The some examples of the portal

system are hepatic portal system and renal portal system

veins related to digestive tractand its tributaries. It is also

called the portal venous system. Hepatic portal system is

for directing blood from digestive tract to

(ravel first to the liver where these are metabolised and
.d before sending towards the heart.

+a03n

There are two main coronary a
side of heart and right coronary artery which

.

parts ie. Pulmonary

monary circulation is also called pulmonary circuit. This porti
tem carries deoxygenated blood away from the right vc‘n‘t)r;cl‘:“ fOI: bloaud
genated blood to left atrium and then into the left vcmr(i)qceaF to
ted blood leaves the heart through pulmonary arteries (\)\-lt‘\]\t

dblood enters into left afriun) through pulmonary vei

Portal hypertension is a
condition in which the blood
pressure of the portals system
is too high which may cause
h:irrhosis of liver.

rs for systemic circulation. The
lation. It receives deoxygenated

the blood vessels of heart muscles i.e., myocardium
rteries originate from the lefi side of the

rteries i.e. left coronary

deoxygenated blood is taken

When the heart’s natural
emaker is defective then
the rhythm of heart disturb.
This may cause many
problems and prove fatal.
Therefore artificial pace
maker is needed for regulating

the heart s rhythm.

The hepatic portal system is
present in all vertebrates while
renal portal system present
only in poikilotherms
(vertebrates. J
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Renal circulation: also
Renal circulation implies the circulation of blood to the kidney via renal arteryfir | volu

filtration and the collection of filtered blood towards heart. Renal arteries normallyarie | Hig|
from the side of the abdominal aorta and supply blood to kidneys. The renal arteries camy
large portion of total blood flow to the kidneys. Up to one third of total cardiac outputcas | €]

pass through the renal arteries to be filtered by kidneys. E ;

Rate of blood flow in blood vessels: m% Vess

Blood is cxrcul.ated arf)und the body through blood bload supply wit h“?‘
vessels by the pumping action of the heart. The rate of |, gximate blood flow ¥ | “hil
blood flow varies greatly in different blood vessels and |/350ml/min. kidneys pres
tissues. Tt is high in larger vessels and decreases with the |brains are ,';:Z" organs ¥ Cor
divi.sion' of blood vessels and lowest rate is observed in ';’f‘goﬂz),f d 700 mim "
capillaries. | respectively. _____—
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04 Blood pressure |
The term blood pressure refers to the force exerted by the blood on the walls of
S0

yessels as 1t passes thmggh them. Blood pressure is most commonly measured vi
,wbygmomanometer in which the height of a column of g

essure and diastolic pressure. The systolic |helps to maintain bloo
ossure is the maximum pressure produced in the left (pressure.
wentricle during systole. The Sy RaemAam

fiastolic pressure is the pressure
athe aorta at the end of diastole.

Baroreceptors:

The blood vessels of
wtcbrates posses baroreceplors
shich sense the blood pressure.
Then relay the information to the
rain so that proper blood pressure
tn be maintained. These
feeptors are also called as
ressure receptors.
~ On the bases of blood
‘tssel baroreceptors can be
livided into two types. High

Column af mercury
indicoling pressure

in. mm Hg Nosowmids

If (arteey i3 closed)

Soutids hieaed
(artery is openng

k o aned clowing)

. 0 NO soninds
(ar1ery i open)

52

squndn o had
with stethustope

s :‘;““l‘e arterial baroreceptor :
| :::; pressure baroreceptors i AL o o
- ﬁ’ ;Wlumer\:cn eapi :fsrdwpulmonary or Fig. 12.11 Sphygmomanometer
o Hlu. Pressure Arterial Baroreceptors:
™ "*D‘Thm receptors are located in the walls of aorta and carotid arteries. These
e 0rs sense the blood pressure and convey the information to the nervous system as

t:ud"f‘hc body.
| Theselmm Baroreceptors: (volume receptors) ‘
B v oPlorS are located in atria of the heart, carotid arteries and pulmonary

MWhen low pressure is detected the signal is transmitted by these receptors (0 the
] ¥hi lamus in the brain. The hypothamus increases the production of vasopressin

h :
Cause water retention in blood. This InCreases the blood volume as & result blood

%‘:::imrm‘ ;
{0 n of the rate of blood flow through arteries arterioles, capillaries,

The rate of blood flow varies in different blood vessels. In arteries blood flow 18
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highest as it is pushed out of heart. In adult human, the rate of blood flow in blood

at rest (cardiac out put) is about 5 liters/min. ol o i,
In capillaries blood pressure is lowest while in veins pressure is gy ov |
compared to arteries. N

[7~."_‘»‘('H A now

12.5 Cardiovascular Disorders
The disease of heart and blood vessels are known as

cardiovascular disorders (CVD). Some examples of CVD
are.

12.5.1 Thrombus
: A thrombus is a blood clot that is formed in the
blood vessel or in the heart during life and remain there. Ay, 1 9goz o0
thrombus can even block blood flow through a vessel or iU | gicoases may be Preven
can break off from the vessel wall and carried through the |esrablished risk jaao,:d
circulatory system. The formation of thrombus is called \avoided.
thrombosis.

Embelus: It is a blood clot that travels from the site where it is formed, to anath
location in the body.

Thromboembolism is a collective term for the formation of thrombuys g |
embolus. Which is leading cause of death in western civilization. |
Causes of thromboembolism: o

Infection or injury in endothelial |

lining of blood vessels, slow blood flow
due to long period of inactivity, the disease
like pneumonia, tuberculosis and
emphysema.
Effect of thrombesis: Hypertension due -1,
to blockage of blood vessels either partly or /700
completely. It blocks supply of oxygen  blood
which result in damage, destructionoreven "
death of tissue (necrosis) in that area.

12.5.2 Atherosclerosis: (Gk. Athere;
Porridge; skeleroe: Hardening)

It is storage of fat deposits on the
inside wall of artery. Atherosclerosis is the

iy
Thrombus is formeq 4
platelets, fibyi
entrapped RBC

masily,

f"l)m
"08“’
e WB'

Y
-

T Ve a0 00 0N

co-existing antheroma and arteriosclerosis. ks
The deposition of hard yellow fatty : T

masses called plaques, containing large , j.‘ o

quantities of cholesterol in the inner most Fig. 12.12° Embolism
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_ (inlim‘” of the arteries is

5 ,mcroma.
el’msclerﬂsis: It is
& erative arterial change
‘ciatcd with advancing
ge primarily a

owing & | tormal aad

E ing of middle Iayer of Normal aghery - N Artery narrowed
4 e g . by plaque

o it causes the arterial

; erics:
o, much rougher than

'_';:'” This roughening
" 45 to promote thrombus
}mation and lead to
,mbolism. It also causes
owing of blood vessels
e to deposition of plaque
hich obstructs the flow of

plood. Ca ions also deposit in Blood Flow N'wl:ﬁf;"fcm“c
the p]aque. which loses Fig. 12.13 Atherosclerosis

(weakens) their elasticity and

easily gets ruptured.

Causes of atherosclerosis:

Hypertension, smoking, hyper lipidemia, diabetes mellitus, lack of exercise and obesity.

Prevention: Do exercise regularly, avoid smoking, use of low cholesterol diet.

Angina Pectoris: If a coronary artery become partially blocked, the individual may
suffer from angina pectoris (i.e., chest pain along with pain in the left arm). Angina is an
alarming signal that heart is not receiving sufficient supply of oxygen and in future heart

’1 may occur. Nitroglycerine mostly helps to relieve the pain in angina
pectoris, because this drug dilates the blocked blood vessels.

12.5.3 HeartAttack
Heart attack is the sudden death of a part of the heart muscle without warning due

tosudden reduction of blood supply.
Heart attack mostly occurs when atheorsclerosis reach a critical level and damage
large portion of heart or some time a blood clot may causes blockage of blood supply in

coronary vessels.
The above factors cause death of a part of heart and the whole process is called

myocardial infarction (Myo: muscle, cardium: heart, infarction; death due to lack of
=INTa



Blood clot
hlock
hlood flow

Huermumaorrhagie

vessels

Fig. 12.14 Heart Antack and Stroke
urs mostly in individual over 45 year of age. Each

year about more than one million people die due to heart attack. Males are more likely to
suffer heart attack than females and also smokers than non-smokers.

Heart Failure: It is a clinical syndrome resulting from deficient cardiac volume,
relative to body need, with inability of the cardiac output to keep pace with the venous
return i.e, heart is unable to pump all the blood coming to it.

Congestive heart problem: It is abnormal function of cardiac valves. Valvular
stenosls (Narrowing of heart valves due to scarring of its cusps) reduces the diameter of
the valve orifice. Severe destruction of valve apparatus may cause valve ring dilation, the
chordige tendinae become thicken and shorten, this results in regurgitation of blood
through the valve when it is incompletely closed.

12.5.4 Patent DuctusArteriosus: (PDA)

It is disease of child hood(infant). In fetus, ductus arteriosus is a blood vesse!
which links the pulmonary artery with aorta. Just after birth when the baby takes its first
breath, the lungs become functional and the placenta is cut off, the ductus arteriosus
become closed.

Sometimes it fails to do so. This causes blue babies due to mixing of oxygenated

308 ¢
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PDA is wusually diagnosed
using non-imvasive techigue
like echocardiograph)
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Treatment of Cardiovascular
Diseases (CVD):

The cardiovascular discases
are treated by angioplasty, coronary
bypass and open heart surgery.

\ngioplasty: Sometimes our heart
arteries may become blocked and
narrowed from a buildup of
cholesterol, cells or other substances
(plaque). If it happens, it can reduce
blood flow to our heart and cause
chest discomfort. The complete or
severe blockage of blood flow may
lead to a heart attack.

Angioplasty opens blocked
arteries and restores normal blood Dilated balloon
flow to our heart muscle. It is not Plaque-
major surgery. It is done by threading
a catheter (thin tube) through a small
puncture in a leg or arm artery to the
heart. The blocked artery is opened
by inflating a tiny balloon in it which Fig 12.17 Stent in Coronary Artery
forces the blood vessel to widen. A
metallic ring called stent may also be
inserted to restore and maintain blood
flow.

Coronary bypass: A coronary bypass surgery, is a surgical procedure to restore normal
blood flow through an obstructed coronary artery. The doctor will take a vein or artery

from another part of the body and use it to make a graft around the blocked area in your

e To get this vein, a surgical cut will be made along the inside of patients leg,

between ankle and groin. This technique is common for those who suffer from severe
occlusion of parts of the coronary arteries.

Open heart surgery: Itisan old therapy and is not advised now a days. It is a surgery,in

which the chest is opened and surgery is performed on the heart muscles, valves, artenes

or other heart structures. The heart may or may not opened, depending on the type of

surgery. A heart lung machine (cardiopulmonary bypass) is usually used during
#3102




Fig. 12.18 Heart Surgery

conventional coronary artery bypass graft(CABG) surgery. After completion of surgery
and the heart beat is started and provides blood and oxygen to the body the chest is again
closed. There are some new surgical procedures being performed that are done in which
the heart continuously beats termed as beating heart surgery (smaller incisions in
sternum) or minimal invasive direct coronary artery bypass (MIDCAB).
Hypertension: It is called mother of all physiological diseases. Hypertension is a
chronic medical condition in which a person suffers persistently from high blood
pressure. i.e., more than' 140/90 mm of Hg, at least two different reading apart is
considered hypertension.
Factors regulating blood pressure are: Heart beat rate, stroke volume, resistance to
blood ﬂowbytbebloodvewels.vasomotorcemerinthemedullaandpowuofhmbm
The factors which can lead to hypertension are less exercise, excess use of alcohol,
ageing and genetical i.e., familyhistory. . oy .
Hypotension: It is opposite to hypertension i.¢, (low blood pressure). It is considered
as :hysiological state, rather than a disease, not always but mostly due to shocks. The
injﬁa]symmofhymmwdtmmﬁmnngandmwmshm
of breath and headache may occur.
mm_mmulesvohnneofbloodﬂowthmughbody. It also occur
in disease like Parkinson's, diabetes, syphilis, or some time excessive sweating and less

flnid intake
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The 'Ymph.uf hatic System in Human
of] ! IS neither closed circulatory
(léymph: Iti ym:_lh:‘spf'l"a"&& lymph vessels, lymph nodes
lood uid with in lymphatic vessels, that i T , CSse
Omm‘nsphmm) and resembles to plaszla in comPOS’"og‘ contains WBC (no RBCls

Lymph Capmpl mm'&whch ultimately returns to the bloo . et
Organs, Theyha\,en? * These are small blind ended t'::);igfi‘;l regions. esofy

: Opening at the end, residing in inters Is. Their wall consist of o

They unite : se
si la}'gro and merge with the large lymph vess their wall are longer ‘hanmg;
e Capillaries, Therefore mo.re permeable for substances in intercellular fluid. A4 they
X o in the tissues. thus the lymph is forced by the pressure created i, the
ww fluid 1o The lymph capillaries in the vjj; of

intestine are called :le lymph capillaries

Lympllatic Vessels: . o ee unite to form larger lymphatic vessel
which ultimately ynite ;y?oﬁzagfn;p:jtﬁ?ymph vessels have valves, which pmuz
i) | ".nd ﬂow 02:‘011)!_1. There are two main ducts.
}li')homl:iig‘:mﬁc““ lymph vessels of alj
€ duct: The lymphati of the legs join to lymph vessels imen

canal and then to form the thort;;vccds:f::swhlch em%)lijcs lymph into the left S“bda"ian-hry |
nght Lympbaﬁc duct: It drains lymph from the right anterior parts of the body ang

enters into the right branchiocephalic vein. 1
Lymph nodes: These are aggregations of lymphoid tissues having lympocytes whigy
are small, rounded, oval or bean shaped structures, consist of lymphocytes, connective
tissues and lymph vessel. oy
Location: In neck region, abdomen, armpit, groin, elbow and knee joint. etc.
Functions of Lymph nodes
i) Produce lymphocytes and antibodies for the defense of the body
i)  They also filter lymph (make germ free)
iii))  Destroy wom out RBCs.
Lymph Masses

There are many lymphoid masses present in the wall of digestive tract in the
mucosa and submusoca. The larger masses are spleen, thymus, tonsils and adenoids are
all lymphoid aggregation which functions to produce lymphocytes.
Flow of Lymph in lymph vessels

The circulation of lymph is brought about by:
° Contractility of lymph vessels,

Activity of skeletal muscles, during general body movement and or

Aveiot ; . massage

¢ Movement of visceral organs.

system nor does it haye

sdes and lymph. Dump‘
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Destroy and eliminate old and worn out RBC In lymph nodes especially in

spleen.
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- SUMMARY RN

A.

The blood vascular system transport nutrients, gases, water, nitrogen containing

wastes, hormones, blood cells and other substances to and from the cells of our

bodies, help to destroy foreign bodies, maintain pH and body temperature.

One contraction and relaxation of heart is called a cardiac cycle. The contraction is

called systole and relaxation is called diastole.

The sinu-atrial node (SA node) or pace maker is the impulse generating group of

tissue located in rightatrium or auricle of the heart.

Electrocardiogram (ECG) is an instrument used for recording the electrical activity of

heart, to know it working normally or not.

Heart muscles contract rhythmically without external stimulation. They are

myogenic.

Heart is surrounded by double membrane known as pericardium. A pericardial fluid is

;ecreted between the two, help to lubricate and prevent friction during the beating of
eart.

The normal blood pressure of adult human is about 120/80 mm of mercury.

The capillaries are thinnest blood vessels, thus helps in exchange of substances

between blood and body cells.

Certain nerve endings act as sensors, which are located in our blood vessels known as

Baroreceptors. They detect the pressure of blood flowing through them.

Angina is a severe radiating chest pain due to lack of blood and oxygen supply to heart

muscle, often due to obstruction of coronary blood vessels.

Lymphatic system (vessels) act as drainage channels for water and plasma protein

that have leaked away from blood at capillaries bed and that must be delivered back to

blood circulation, without which death can occur in 24 hours.

Hypertension is called as silent killer, because the affected person may show no

outward symptoms until a stroke or heart attack occurs.

Mercury Manometers are being used for measuring the blood pressure known as

sphygmomanometer.

Multnple Chonce Questlons

Choose the best correctanswer.

. The blood vessel that transports blood from body cells toward heart is
(a) Vein (b) Venule
(c) Artery (d) Arteriole

i
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Which layer in arteries can withstand higher blood pressure during
ventricular systole?

(a) Outerlayer (b) Middle layer
(¢) Innerlayer (d) Allthese
3. The arteries divide into smaller vessels called
(a) Arterioles (b) Capillaries
(¢) Venules (d) Veins
4, Artherosclerosis is mainly because of deposition' of which of the
following.
(a) High level of cholesterol (b) Low level of cholesterol
(c) High level of phospholipids  (d) Low level of phospholipids
S. Blockage of blood vessel in the heart by an embolus causes necrosis or
damage to portion of heart muscles is called
(2) Thromboembolism (b) Myocrdial infarction
(c) Stroke (d) Cardiacarrest
6. Congestive heart failure is because of retention of blood in
(a) Lungs (b) Heart
(c) Liver (d) Bothlungsand heart
7. The lymph vessels empty in
(a) Arteries (b) Arterioles
(c) Veins (d) Capillaries
8. Lymph nodes are not present in which of the following region in humans.
(a) Neckregion (b) Axilla
(¢) Groins (d) Stomach
9. The blood is filtered at
(a) Lymphnodes (b) Spleen
(¢) Liver (d) Bone marrow
Fill the blanks
I.  Thearteries which carry blood towards heart musclesare called
2. The valve betweenright auricle and right ventricleiscalled
3. Theaortaisthe largest  ofthebody.
4. One complete heart beatcompletesinabout  seconds.
St The highblood pressure isalsocalled .
6.

The fluid of lymphatic system is called ;

i



The largest veins are inferiorand venae cavae.

8. Stents are used to keep the artery

9. The veins brings blood back to

10, The formation of ¢clotted blood mass 1s called
‘Section I: Short Questions

| How hepatic portal system is important to maintain blood composition?
2 What is pulmonary circulation?

3. Write the uses of electrocardiography.

N Write a note on thrombosis.

5 What are the main functions of lymphatic system?

6. Whatisthe role of SAnode and AV node in heart function?
7. How cardiovascular diseases can be prevented?

8. Write the names of different valves of heart.

9. Define artery, vein and capillary.

10.  Differentiate pulmonary circulation and systemic circulation.

o —

B Section II1: Extensive Questions.

I Describe the external structure of human heart
2 Illustrate the internal structure ofhuman heart.
B Describe cardiac cycle in detail.

4. Explain the hypertension and hypotension.

S Describe the structure of blood vessels.

6 Write a detailed note on hypertension.

7 Explain lymphatic system of man.



