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Define the terms ecosystem.and niche.

f

11 Human Circulatory System
P —

STUDENTS LEARNING OUTCOMES (SLO’s)

 After studying this unit, the students will be able to | @ _

Discuss the meaning of the terms species and speciation. _

Describe the classification of organisms into three domains: Archaea, Ba d Eukarya.
Describe the clas4sification of organisms in the Eukarya domain into th@nomic hierarchy of
kingdom, phylum, class, order, family, genus and species. \o

Outline the characteristic features of the kingdoms Monera, P;ot@ Fungi, Plantae and Animalia.

Outline how viruses are classified. ; c)\

essed.
'the biodiversity of an area. ,
tion and abundance of organisms in an area.

Explain the different levels at which biodiversity can fe

Explain the importance of random sampling in determ M
Describe and use suitable methods to assess the l‘
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INTRODUCTION

ns have two systems for the transport of different materials in different parts of bodly.

Hur"a1 glood circulatory system
2' Lymphatic system. _
glood circulatory system carries out pulmonary and systemic circulation simultaneously. You know humans have

| osed blood circulatory system. It consists of blood, heart, and blood vessels (arteries, capillaries and veins).
Blood is the medium in which dissolve
transported throughout the body. It is co

d nutrients, gases, hormones, and wastes are
o ty mposed of two main components (i) plasma and
(i) cells or ce}l-hke bodies (white blood cells, red blood cells, platelets). In a healthy person,
plasma constitutes about 55% by volume of the blood, and cells or cell-like bodies about
" 45% by volume of the blood. : ' »

— 11.1 STRUCTURE & FUNCTIONING OF HEART e
/ . .

1. -~ Write a detailed note on the structure & function of human heart? Q

ans. A hard-working pump that moves blood through body is known as heart, \o
1. Location of Heart AR

It is situated in the middle of chest cavity (between the lungs). Its back Is near vertebral column while its
front surface is behind sternum and rib cartilages. - IR -
2. Pericardium ‘ Mo

Heart is enclosed in a sac called pericérdium (Figuré 11;41-)._ r|A
organs.  Itis composed of the following two layers.

Outer layer of pericardium is called fibrous pericardiufn.

'd'ium separates heart from surrounding

¢ Itis made of strong connective tissue: Ty , Q :
o It protects heart against external pressure and shogks. _
* Italso prevents excessive dilation of heart. =~ 2o o B i
: %Z- It is a'sac, made of two layers i.e.,
us pericardium. - s

Inner layer of pericardium is called serous perica
m) - closely attached to the underlying heart.

» Outer parietal pericardium - present ben
~* Inner visceral pericardidm (also called e
Pericardial Cavity = Ty X . : o

The space between parietal and viscera rdium is called pericardial cavity.

"« It contains up to 50 mL pericar jalfuid’ - ' ‘

o . It lubricates heart and-protects%n infections.

3. v Wall of the Heart

The wall of heart is compos ee layers. ,

Sr. Layer T , Description

1 Epicardium e inner layer of pericardium is known as epicardium. It makes the outer lining of
. ' . heart wall. = - ity : ) '
2 Myocardium Beneath epicardium, there is the thickest layer of heart wall known as
eadl ' myocardium. Myocardium is made of cardiac muscles. .

3 Endocardium Endocardium is present beneath myocardium. It is a single layer of epithelial cells
e il AT and make the inner linings of heart chambers (Figure: 12.1).
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Pericardial

Endocardium fluid

Pericardium

Fig. 11.1: Pericardium and heart wall

[ @ eart is usually felt to pe on
)€ left side because the left sig,
heart is stronger and larger -
since it pumps to all body parts, |
Because the heart is between the
lungs, the left lung is smaller
than the right lung and has 3
cardiac notch in its border to
accommodate the heart.

."J

The component parts of a circulatory system are; a circulatory fluid ©
(the blood), tubes (vessels) for the transport the circulatory fluid,
and a contractile pumping device (heart).

. 4. Chambers and valves of heart

: There are four
Two Upper Thin-Walled Atria

Atria receives blood from body and passes j

ventricles, which distribute blood to body.

> Atrioventricular Septum

Atria and ventricles are separated by at%g,cular

Two Lower Thick-Walled Ventricles
Ventricles receive blood from the atria & distribute blogg |
to body. _ : '

> Interventricular Septum .

The left and right ventricles are separated from each other

by a septum known as .interventricular septum. It is much
thicker than the interatrial septum. ' -

septum. -

> Interatrial Septum
The left and right atria are separa
by a septum known as interatrial,sg
'Va_lves

Atrioventricular Valves

.At the entrance poi@g

; tricles (in atrioventricular septum), there are two atrioventricular valves known as tri :
& bicuspid valves. V\% tricles contract, tricuspid and bicuspid valves close and prevent the back flow of blood
inta atria (Figure%; : by i L

fi each other |

cuspid Valve
The valve (made of three - cusps) & . present
‘between right atrium and right ventricle is known as
| tricuspid valve. o

Semilunar Vaive_s .

At the exit points of ventricles, there are two valves known as semilunar valves (with shapes like a half-moon).
These semilunar valves are called pulmonary valve and

‘ | aortic valve. ‘When ventricles relax, pulmonary and aortic
_valves close. So, they prevent back flow of blood from pulmonary artery and aorta into ventricles (Figure: 11.2).- -
Aortic Valve ke 3 :
Aortic valve is present at the base of aorta,

Bicuspid (mitral) Valve :
The valve (made of two cusps) & present

between left atrium and- left ventricle -is known as |’
bicuspid (mitral) valve. 2t ‘

Pulmonary Valve

Pulmonary valve is located at
.artery.

the base of pulmonary
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yena cva R s ~The wall of left ventricle
- ‘ \ (b is thicker (about 3f b
i ; \ o ° i n that of the
Fig. 11.2: Human Heart and valves times) tha

right ventricle because

\CJ it has to push the blood

circulation of blood through Heart
Human heart functions-as a double pump.

| to all over body.

r es of Circulation
i i f Pb‘;‘mg ﬂaw Clrculation . Systemic Circulation

+[cireulation O |°":, towards lungs is known as ti0n in blood towards all organs of body except
pulmonary circulation. Blood -is pumped towards s is known as systemic circulation.
[un s for oxygenation. : ‘ i .

separation of Oxygenated & Deoxygenated Blood
___,Cim_p lete separation of de°x)’§enated_(ri9ht s @) d oxygehéted (left side) blood is maintained in heart.
. Fate of Deoxygenated Blood Fate of Oxygenated Blood

The 'ig!‘t atrium 'rece_ives de_Oxygen_ated om | The oxygenated blood from lungs is brought to left
body via two veins ie, superior vena‘cava and | atrlum by pulmonary veins.

inferior vena cava.  E . % . ' . :

l RN Q VI Left atrium passes this blood to left ventricle via |
Right atrium passes this bl@g ventricle via | bicuspid (or mitral) valve. ‘

tricuspid valve.

&

6 ‘ | When left ventricle confracts( oxygenated blood is
When right ventricle contracts, deoxygenated blood | passed to aorta via semilunar aortic valve.
is passed to pulmonary trunk 'via semilunar

pulmonary valve. : ‘
: Aorta carries this blood to~all parts of body (except

_ :  lungs). , \
The pulmonary trunk divides into left and right |
ulmonary arteries which carry this blood to lungs.

- 6. Cardiac Cycle: Heartbeat o e | o
Heart works in continuous cycles, Its chambers relax and are passively filled with blood from large veins. Then, its
chambers contract and propel the blood throughout body. It's alternating relaxations and contractions are collectively

called a cardiac cycle or one heartbeat (Figure: 11.3).
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" In one complete heartbeat, diastole lasts about 0.4 sec, atrial systole t_alr(]es tabtcz)ut ?n'l sec, and the Ventricyla,
systole lasts about 0.3 sec. In one's life, heart beats about 2.5 billion times, wit Olf stopping.
Atrial Systole : ﬁ

During diastole, both atria are filled withm
blood accumulates in atria, their blo_od pressure.z rises, dye |
to which both of them contract. This is called atrlalﬂst&_‘

Ventricular Systole : : .
It passes the blood through tricuspid and bicuspid valves into the two relaxed ventricles. When ventrllcles are fl||'ed
with blood, both of them contract. This is called ventricular systole and it pumps the blood to ;?ulmonary arteries
‘Land aorta. During ventricular systole, tricuspid and bicuspid valves close while pulmonary and aortic valves open,

Diastole
While atria are relaxed and being filled with blood,
the ventricles are also relaxed. This relaxed period of
heart chambers is called diastole.

. Atrial ;
0.1 second‘_..--‘ systole .\‘b

04 second §«**

0.3 second

Diastole '

* Most cases of heart murmurs are
not serious, and those that prove
serious can be corrected by’

‘replacing the damaged valves
with artificial ones or with valves
‘taken from an organ donor.

[

_ Fig. 11.3: Cardiac cycle (ong
7. Sounds of a Heartbeat ' : ‘ : "
Sounds of heart beat “Lubb-d n be heard with the hel'p of a stethoscope. If the valves are not closing
fully, or if they open narrowly, turbd@lence is created within the heart. This turbulence can be heard as a heart murmur.
A murmur sounds like a hiss. % : : v :
Lu
When both ventricles @
pump the blood to pum
tricuspid and bicuspi
is made. : e
8. Control of hea (Heart Excitation and Contraction)
Sinoatrial (SA) Node : o
g The pumping of heart consists of a well-arranged series of contractions and relaxations. It is initiated by the
. Sinoatrial Node (SA node) or pacemaker. . ‘ '
* -~ The sinoatrial node consists of a small cluster of cardiac muscle cells, '
*  Itis embedded in the upper wall of right atrium. ,
. Heartbeat starts when SA node sends electrical impulses to the walls of atria.
* " It causes both atria to contract simultaneously,
Atrioventricular (AV) Node : :
~ Impulses form the SA node travel to an atrioventricular node (AV node),
. It is also made of small cluster of cardiac muscle cells,

< , Dubb

t simultaneously .to When ventricular systole ends and both ventricles relax
\arteries and aorta, the simultaneously, the pulmonary and aortic semilunar valves
close and “lubb” sound | close and “dubb” sound is made. 3
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For Board Exam & MDCAT '

to cope with the situation. |
ity of pacemaker and AV node.

> WS

N contrast, when we are asleep or at

1. Which two systems are invol
materials in the human bod
A. Respiratory and nervo )% '
B. Digestive and lymphatj

C. Blood circulatory an
D. Endocrine and excreto

the transport of

hatic systemsy”
systems _
What type of circulatory system does humans
possess?
A.>Open circulatory system B, Partially open system
C. Closed circulatory systemy”
D. Single circulatory system
3 Which components are part of the human closed
circulatory system?
~ A Blood, lymph, and neurons _
~ B. Heart, blood, and blood vessels_\/
C. Lymph, blood vessels, and brain_ -
'D. Blood, liver, and spleen

4.

Where is the human heart located?

" A.In the right side of chest cavity

B. In the left side of chest cavity
C. In the middle of chest cavity v
D. Below the diaphragm

What separates the heart from surrounding organs?
A. Sternum B. Pericardium v

C. Diaphragm D. Rib cage

Which structure encloses the human heart?

A. Endocardium B. Myocardium

C. Pericardium vy D. Pleura

What is the name of the outer layer of the
pericardium?

A. Serous pericardium B. Fibrous pericardiumv”

C. Visceral pericardium D. Endocardium

The back surface of the heart is near which structure?
A. Lungs - B.Stemum
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10.

11.

12.

13.

14.

. A Diaphragm
.B. Rib cartilages and sternumy”

C. Lung tissue D. Diaphragm
15. Which layer of the pericardium is directly attache ity
surrounding organs?

A. Serous layer

C. Myocardial layer
16. Which system includes lymph, lymph nodes, ind

lymphatic vessels?

C. Rib cage . D. Vertebral columny”
The front surface of the heart lies behind:
B. Fibrous layerv”

D. Visceral layer
C. Vertebral column D. Lungs

The blood circulatory system in humans is classified

as: : ),
A.Open and incomplete  B. Closed and completev” A. Nervous system B. Lymphatic systemy”

C. Partially open D. Dual and open ) C. Excretory system D. Muscular system

Which of the following is NOT a component of blood | 17. Which part of the pericardium is made of tough
vessels? , connective tissue?

A. Arteries B. Veins A. Serous pericardium B. Endocardium

C. Capillaries D. Bronchiv” . C. Fibrous p'ericardium/ Visceral pericardium
Which of the followmg best describes the functlon of | 18. What lies anterior to art?

the circulatory systems in humans? . A.Vertebral colum

A. Removal of undigested food ' : B. Rib cartilages an@num\/

B. Transport of materialsv” - C. Lungs D. Peritoneum

C. Production of hormones D. Digestion of nutrients 19. Which staucturé¥i€s at the back of the heart?

Which organ system is responsible for lmmune A. Ribs \' - B Sternum

defense and transport of lymph? ' ' C. Vert lumny” D. Diaphragm

A. Nervous system B. Digestive system . - | 20. Whi cavity contains the heart?

~ Afabdgminal cavity B. Pelvic cavity

C. Lymphatic systemy” D. Endocrine system
t cavityy” D. Cranial cavity

What protects the heart from mechanical shocks and
friction? )
A. Blood vessels - B.Pericardial sacy”

SQ 1.  What are the two systems for the tra
Ans. Humans have two systems for the tra

‘Ans.
Ans.

. Ans.

Ans.

f different materials in the human body? '
t of different materials in different parts of the body:
" 1. Blood circulatory system :
2. Lymphatic system. _ : .
What is the nature of the human blood tory system and what are lts components"

Humans have a closed blood circulato . It consists of blood, heart and blood vessels (arterles cap|IIar|es

and veins). , .

Where i is the human heart Iocat :

It is situated in the middle of t cavnty (between the lungs). Its back surface is near the vertebral column
~ while its front surface is behi ternum and rib cartllages :

What is pericardium and re its |ayers7

Heart is enclosedinas pericardium. It is composed of two Iayers

1. Outer fibrous pgsi m (made of strong connective tissue; protects heart agamst external pressure and
shocks; pre @es ve dilation of heart).

2. Inner “seroy icardium (a sac made of two Iayers outer parietal perlcardlum and’ inner visceral

epicardium).

| What is pencerdla cavity and what is its functnon?

The space between parietal and visceral pencardlum is called pericardial cavity. It contains up to 50 ml
pericardial fluid. It lubricates heart and protects it from infections.

- What are the three layers of the heart wall?
Ans.

1. Epicardium: The inner layer of pericardium, makes the outer Ilmng of heart wall.

2. Myocardium: The thickest layer, made of cardiac muscles.

Ans.

3. ' Endocardium: Present beneath myocardlum, a single layer of eplthellal cells maklng the inner Innmgs of.”
heart chambers.
How many chambers are there in the human heart and what is their function?

There are four chambers of heart: *
. Two upper thin-walled atria (receive blood from body and pass it to ventrlcles)
. Two lower thick-walled ventricles (distribute blood to body).
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8.

what separates the differeng ¢y,
Atrioventricular septypy, ers of the heart

ns: : €parates aty "

> lnteratrlal'septum SEParates loft 5q a from ventric|g

. Interventricular septym Separates | Nght atria

&s left ang :
re atrioven right ve
. What a tricular Valves ang i hg Ntricles; it s thicker than the Interatrial septum
" ptrioventricular valves are locateq L S their function?
. : : : € entrance ;
o+ Tricuspid valve (betweep "ght atrium ang houns of ventricles. These include
o~ Bicuspid/mitral valye (between |eft t ort ventricl; has three cusps)
atriu

+  These valves preyent the backflow of blcr>n gnd - e o

10 What are semilunar valves ang where tho Into atria when ventricles contract
. . are

ans. Semilunar valves (shaped |ike a half-moon) ey located?

«  Pulmonary valve is located at 1 are present at the exit Points of ventricles

Aortic valve is pres © base of the Pulmonary artery.

They prevent bP kfelznt at the base of the aorta ' O '
. ac
i . : ow of blood into ventricles when ventricles relax.

11. How does the human heart function as a double pump? T < )

Ans. Human heart functions as 3 double pump: - ' ' \

. Pulmon.ary.CIrcul.atlon. blood is Pumped towards lungs for oxygenatioff, : .
e Systemic circulation: blood is ci ' >
: - blood is qrculated to all organs of the body e% ngs.

12. How is oxygenated and deoxygenated blood separated in the he

Ans. Complete separation of deoxygenated (right side) and oxygenatf ide) blood is maintained.in the heart.

13. What is the pathway of deoxygenated blood through the ' |

Ans. The rig'ht atrium receives deoxygenated blood via'superior and'ifferior vena cava, passes it to right ventricle via -
tricuspid valve, which then Pumps it to pulmonary trunk vi @ ilunar pulmonary valve. The pulmonary trunk
divides into left and right pulmonary arteries that carry the'%|8ed to lungs.

14, What is the pathway of oxygenated-blood through theeart? | , :

Ans. Oxygenated blood from lungs is brought to left atrisa b onary veins, passed to left ventricle via bicuspid
(mitral) valve, and then pumped to aorta via semi r dortic valve. Aorta carri_es this blood to all parts of body
(except lungs). : ' , ‘

15. What is a cardiac cycle or heartbeat? 34 : _

-Ans. Heart' chambers relax and fill with bloo n contract to propel \it. ‘These alternating relaxaf(i.ons and
contractions are collectively called a cardt cle or one heartbeat. ,

16. What are the phases of the cardia@ nd their durations?

" Ans. In-one complete heartbeat:
. Diastole lasts about 0.4 Se.‘(a
¢ . Atrial systole takes abq : Océ o
\tri tole | S A . ;
B . Ventnml:r S)’Z _ heartbeat and what are they called?

1. What causes the s ! ubb” are caused by valve closures: :

Ans, Soun‘d's of h:e.art’be:t u n tricuspid and bicuspid va]ves close during ventricular contraction,
. “Lubb is ma n pulmonary and aortic valves close when ventricles relax.

e “Dubb” is made : ‘:hat is its role in heart excitation? v .

18. “.'hat i§ the SA node;j'; or pacemaken) is a small cluster of cardiac mu§cle cells embedded in the upper wall of -

Ans, S_ljnoatr|a.| node _(Sf\_n heartbeat by sending electrical impulses to atrial walls, causing both atria to contract
right atrium. It initiates o N 5 - o ’ ' :
simdltaneously- : SA node to cause heart contraction?

k el from the : - ;
L9n-s How do impulses t;‘; travel to AV node (in lower interatrial se

Impulses from S?nnthe interventricular septum and divides into
His), which runs

nches ending in Purkinje fi
| e fi
imulate the ventricles to contract almost snmultaneously. , ;
These fibres stim
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d when Is it used? , ,
aker aglocked thythmicity may be delayed or stopped. In suich cases, an ...

: g if: .
d near AV node. It is a battery-operated device that emits electyjc,) Siglnc?l
g

20. What is an artificial pacem

Ans. If SA node impulses are weak or
pacemaker is surgically transplante
triggering normal heartbeats.

2. Write a note on Electrocardiogram (ECG)?

Ans. Electrocardiogram

The recording of electrical potentials, geénerated ‘by t
electrocardiogram (ECG).
How .\E/vc:enw:ar::iac impulse passes over the surface of heart: a minute electrical curren';] s gffnerated. This Curregy
spreads into the tissues surrounding heart. This minute electrical current also, travel§ to the su elxce of body. |y £
the electrical potentials generated by this current are measured and recorded. For t osle, e ectrod.es are placay
on skin on the opposite sides of heart. The electrodes are attachec{ to a machingca d'g‘ec'trocardlograph tha
records electrical potentials generated by this current. ECG helps to diagnose th@. rmall_tles in conduction ysten,
of heart. , C)
Waves of ECG X ~

ECG shows the following waves of electrical impulses produced at spsfie events of cardiac cycle (Fig. 11.5),

he" currents of cardiac impulses, s knowp
3

Sr. Wave - 2] on ; i

1 P wave ‘It shows beginning of atrial depo Tizatlon, initisted by SA node. It cam
. contraction. Irregular or absent

2 PRsegment | |t shows the completion of athl

prolonged PR indicates a__firsa e heart block.
r

3 QRS It shows the beginning of | ization of ventricles. Atrial re-polarization also occurs
s during this phase. Ab ies in the QRS complex may indicate bundle branch block,
~ ventricular tachycar‘&&r ate of contraction), or other ventricular abnormalities.
4 | STsegment |t shows the co  of depolarization of ventricles. It can be depressed in ischemia
' (decreased fi ood and oxygen to heart Smuscles) and elevated in myocardial
infarction. T ent ordinarily lasts about 0.08 second. '
5 T wave : It represe e beginning 'of'repolarizatiqn of ventricles.- T wave abnormalities may

olyte disturbance. The hyper-acute T wave shows the earliest findings of
ardial infarction. ' )

S

acute | _ iy o
6 | QTinterval g&tewal’ is from the beginning of the QRS complex to the end of the T wave.A

o al QT interval is usually about 0.40 seconds.

e
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Some abnormal babies may have blueness
(cyanosis) of skin. They are called blue
babies. It is due to the mixing of
oxygenated and deoxygenated blood
between two atria. Mixed blood is supplied
to the body of new born babigs resulting
in blueness of skin. Cyagbsisgesults due to
the failure of interatgi amen to close,
during development@ratrial foramen is
a temporary opfning In the embryonic
heart betyeen Nsight and left atria.
Normally, Nmed during development.

Cyanosis o happen due to failure of
ductus sus to fully constrict, during

dev t. Ductus arteriosus is 2
¢ m channel between the embryonic
e%nary artery and aorta. Normally, it
constricts during development.

........

[ Depolarization
B Repolarization
rtbeat

Fig. 11.5: ECG reading of a single hea

For Board Exam & MDCAT

1. What does the P wave in an ECG represent? . -
A. Ventricular depolarization A
B. Atrial depolarizationv”
C. Ventricular repolarization
D. Atrial repolarization s

2. Which ECG segment is prolonged i
heart block? -

D. Ventricular debolarization\/ ‘

P 4. In which condition is the ST segment elevated?
A. Arrhythmia B. Electrolyte imbalance
C. Myocardial infarctiony” D. Ischemia

. .| 5- = What is the normal duration of the QT interval in an
-degree - ) ECG?

“A.0.08 seconds ~ B.0.12 to 0.20 seconds
" A.STsegment ©oBQT int_gap | . C.About 040 secondsy’  D. About 0.60 seconds
- C. PR segmenty” " D.QRSpofiplex . - 6. Which wave in the ECG may show abnormalities in
3.  What does the QRS complexke () ntinan ECG? - caseof ele_ctrolytg disturbance?
A. Atrial repolarization - € ricular repolarization |~ A.Pwave B. QRS complex
C. Atrial depolarization ' © C.Twavey” - D.PRsegment

(€Y ) 1. wha e P wave represent in an ECG?’
: ‘SQ/ Ans. It re- ts the beginning of atrial depolarization, initiated by the SA node.

2.  Which ECG segment indicates the completion of atrial depolarization? °
Ans. PR segment. e G s
3. What does a prolonged PR segment sugges

fir lock. ' : '
:\ns. Cv fI;tstl;degreeot;e:ef; :1ent shows the beginning of ventricular repolarization?

. ich wave | .

Ans. Twave. AR R
5. What is the normal duration "

QT interval in an ECG?
B Ans. About 0.40 seconds. : :
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11.2 BLOOD VESSELS

gi Write a comprehensive note on the arteries, capillaries & veins?

Ans. Arteries

The blood vessels which carry blood away from heart to
different parts of body are known as arteries (Figure: 11.6).
>  Transport

All arteries carry oxygenated blood, except pulmonary
arteries.

»  Structure
(i) Lumen

The central core of artery is lumen.
(i) Walls

The walls of arteries are made up of three layers.

Lumen

Tunica intima
(endothelium

Smooth
muscles | Tynics
Elastic | media

tissue

Tunica
externa

\ig. 11.6: Structure of artery

Sr. Layer - D n

1 Tunica Externa | Outer Iayer of arterial walls is kngwn @s t
' e Structure
It is made of connective

lastic tissue.

ica externa or adventitia.

2 Tunica Media Middle layer of arterial walls
o e  Structure 0
It is made of thick
e . Function
Middle layer 4§ i

ventricularsys

n as tunica media.
ular tissue and elastic fibres.

ortant and it can withstand higher blood pressure during

3 Tunica Intima ‘

alls is known as tunica intima.

Fate of Arteries
(i) Arterioles 7y, gt
Arteries divide into smaller \% called arterioles.
(ii) Capillaries '
Arterioles divide repe
Capillaries ‘
Capillaries are f; &by the division of arterioles (Fig. 11.7).
Structure % _ ) ‘
Endothelial Cells
The walls of capillaries are made of a single layer of endothelial cells.
Diameter
The internal diameter of a capillary is about 8 micrometres.
“Functions
~*  Capillaries penetrate all tissues and have approach to the cellular level.
e - Capillaries are the sites where materials are exchanged between blood and
body tissues by diffusion or active transport.
- e Water and diffusible substances can pass through capillary walls. Materials

pass through the endothelial ceIIs or through the intercellular spaces of
capillary wall. /

e Some materials are also taken up by capillary wall cells by endocytosis. The

ntil they form a dense network of very fine branches called capillaries.

Lumen

Endothelium

Fig. 11.7: Structure of capillary
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capillary wall cells then
P pass the i i ytosi

P i S€ materials to the other side by exocytosis.

The pressure within capil{ari ' ' | ‘

. apillari [ i . b

Wil Lol L pillaries causes 3 continuousleakage of fluid from the blood plasma into tissues. This fluid,
Composition of Interstitial Flujq

Interstitial fluid consists of
proteins, RBCs and platelets

Water with dissolved nutrients, hormones, gases, wastes and small proteins.. Large
spaces of capillary wall,

remam within capillaries. But some WBCs can squeeze out through the intercellular

Veins

The blood vessels that carry blood fro - o
m different
body towards heart are known as erent parts of the

veins (Figure: 11.8). .
Transport ' : ' \ ;

¢ Allveins carry deoxygenated blood, éxcept pulmonary veins. o @
Structure ’ : } \

(endothelium)
Lumen

Smooth 7] Tunica
-muscles d media

Venule

(Fig. 11.8: Structure of vein

Sr. Layer Description. il
1 Tunica Externa | Outer layer o alls is known as tunica externa or adventitia.
. .
of connective and elastic tissue.
2 Tunica Media MiddI€ layerof venial walls is known as tunica media.
. ‘e ure . . : _ o ’
s relatively. thin and only slightly muscular, with few elastic fibres. The middle-

r of veins is relatively thinner than that of arteries because veins do not have to

stand high blood pressure. An empty artery is still a hollow tube but an empty
collapses like an empty balloon.

e
Inner layer of venial walls is known as tunica intima.
. Structure :

It is made of thin layer of endothelial cells.

-3 Tunica I

Semilunar Valves S : ot s s A ) ’
Semilunar valves are present in veins to prevent the blgck flow. of blood, as it is moving towards heart.

The pressure géherated by the -contraction of surrounding muscles presses veins and assists in the return of .

_ e _ . . ;
blood towards heart. g

. Fate of Veins '

: ior Vena Cava ' iy - :
Superior ﬁ: lnfe'"g;o\i’n to form larger veins and ultimately from vena cavae (inferior vena cava and su
Smaller vein

i i i ' . Pulmonary veins from lungs empty in left atrium.
- which pour the right atrium of heart :
cava), which pour b!ood into the

perior vena
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Capillaries

pre-capillary Vein
sp.,hincter

F(g 11.9: Relatwnshrp of arterioles, capillaries & venule

EQSQ’

: ‘
Iinv‘e transport\/ '

For Board Exam & MDCAT

1.~ Which blood vessels carry blood away from the heart

9.

‘A Veins
. C. Capillaries

- What is the central core of an artery called?
** A. Tunica media

A. Absorb nutrients

: "~ Arterioles further divide
. A. Venules

A. 5 micrometres
~-C.8 micrometres\/ :
- Capillaries allow exchange of materials through:

to various body parts?
“B. Arteriesy”

_ D. Vena cava

Which arteries do NOT carry oxygenated blood?
A. Coronary arteries B. Pulmonary arteriesy” )
C. Carotid arteries - D. Aortic arterles

B. Intima

C. Lumenv” D. Sinus 4
What is the tunica externa of an artery compose
A. Muscular tissue only B. Epithelial cells

C. Connective and elastic tissuev” D. Cartilage™
What is the main function of tumca meg ia |®

B. Withstand high blood pressure during vegtrig
systoley” h

C. Store red blood cells v, oA Assi tion

~.The inner layer of artery walls is alle
A. Tunica extern . B.

media -

C. Tunica intima heliumv”

C; Capillaries v

B. 10 micrometres
D. 15 micrometres

& Aorta : :
What is the intér% eter of a capillary?"

B. Filtration only

ries?

10.

13.

14.

15.

“tis

.C. Capillarieé

- 'A. Arterial pressure
- C. Semilunar valvesy”

@ lefusw.
D. Con ‘
Whi h%of fluid leaks out from capillaries intg
AfPlasfina B. Interstitial fluid v

plasm D. Lymph
hat does interstitial fluid contain?
A. Only water and salts  -B. Only hormones
C..Water, nutrients, gases, hormones, wastes, small

protems
D. Only glucose and RBCs

- . Which blood vessels return blood towards the heart?

B. Veinsy”
D. Arterioles

Why is the tumca media of veins thinner than that of

A. Arteries

- arteries?

A. Veins carry more blood.
B. Veins do not withstand high pressure\/
C. Veins are made of bone
D. Veins do not need walls .
What prevents backflow of blood in veins? -
© B.Gravity
D. Pulmonary action
Which veins brmg blood mto the right atrium of the

_ heart? ‘ S
A Pulmanary veins - . - -

B. Superior and mfenor vena cavay”
C. Coronary veins _ D. Jugularveins

A. Osmosis only

1. What are arteries and what isvtheil' primary function? ¢ b : "
Ans. Arteries are blood vessels that carry blood away from the heart to dlfferent parts of the body. They
ar walls to withstand high

generally carry oxygenated blood, except pulmonary arterles They haVe thick muscul

2.
~Ans. The tunica media is the middle layer of the artery wall. It is composed of thick muscular tlssue and elastlc fibres.

pressure.

Descrlbe the structure and functlon of the tunica media in arteries. -

This Iayer helps arteries wnthstand high blood pressure during ventricular systole.
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hét happens to arteries a5 they b
' HYH int .
e dl\ﬁdle ln-todsmal'ef VesselZ ca::;h :ut 'n the body?
i ranching helps in elivering blogg arterioles, Arteriol ot i Thi
iy t es further divi apillaries. This
what are capillaries and what j O even the smallest tissyes, S8 repatacy 10 10 658 _

s .
b cqpillaries are the smallest b|°0d‘\|/\elr sltructure?
18 i : essels f o ;
i ndothelial cells. Their walls are thi, 1o i ormed by division of arterioles. They are made of a single layer of

. \ W
Explam. the process of Material exchan exchange of substances between blood and tissues.
; capilaries allow diffusion ang active t?

cubstances pass through endothe
and exocytosis.

a : |
0ﬂrs.port of materials between blood and tissues. Water and othgr
Intercellular spaces. Some materials are also moved via endocytosis

what is inter‘stitial fluid and what s its composition?’ | ' |

nterstitial fluid is the fluid ] ' ‘

lhormones, wastes, and smt:I?tplfc?t‘:esir:smLOf cap'|.|a".9:5 into tissues. It consists of water, dis nUtrients, gases,
e e " + Harge proteins, RBCs, and platelets remain in 0 illaries, but some

lial cells

pns.

. How do veins differ structurally from arteries?

ins have the sam bty L 4 s P |
AnS. Velirs‘cle gy fei!btrhretj |3¥9r5 as arteries but with key differences. Their tu 'megeis thinner and has fewer
' res. Unlike arteries, empty veins collapse due to their thj alis.

g, Whatare semilunar valves and what is their function in veins? ° %

ans. Semilunar valves are ;St_fuctt.{res found in veins. They prevent the bac \f blood as it. moves towards the
heart. They ensure unidirectional flow even under low pressure co "Q :

s, How is blood returned to the heart through veins?
ans. Blood is returned to the heart through smaller veins joini m larger ones. Ultimately, they form th

e
superior and inferior vena cava. These large veins pour deoxyd ‘@ ed blood into the right atrium. :
10. What is the exception to the oxygenation rule in arteri d veins?

Ans. Pu‘lmonary arteries carry deoxygenated blood from t tYo the lungs. Pulmonary veins carry oxygénated
blood from the lungs to the heart. These are exceptifn&to the general rule of arteries carrying oxygenated and

veins deoxygenated blood. :
g‘_}:‘ How Blood Flow in‘CapiIIarie_s isr@%. Explain?
Ans. Ways of Blood Regulation: - - : (b e

1. Constriction & Dilation of Capillari
The amount of blood flowing i

constricting or dilating the capillaries,
2. Nervous Stimulation™ - Q : ‘ it _
- Nervous stimulation c'a@ jct capillaries and - certain
 chemicals such as histamine% them. S
3. Pre-Capillary Sphin% Sk iy
" Some capillaries are nected ‘with arterioles and venules

‘th,ro'ugh loops-of other capillaries.-The entry of each loop is gqardg‘d
by a ring of muscles called a pre-capillary sphincter. T.hes.e sphlpcters.
regulate the amount of blood flowing through capillaries (Figure:
11.10). ' ey

@ Discuss Vasoconstriction & Vasodilation in detail?

Ans. In the walls of arterioles, there are more circulal_' musclés than elastic tissue.

Vasoconstriction .
The contraction of the circular muscles
When these muscles contract, arterioles are con

ries is controlled by
: ' Arteriole

Pre-capillary
" sphincter

~Capillaries -

> Venule

Fig. 11.10: Pre-capillary sphincters

of arterioles is under the control of nervous and _endocrine systéms.\
stricted. It is called vasoconstriction. : :
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Importance of Vasoconstriction
Vasoconstriction reduces the flow of blood in arterioles.

Vasodilation ' ‘ . i k "
When the circular muscles of arterioles are relaxed, arterioles are dilated & this is known as vasodilation
(Figure: 11.11).
Importance of Vasodilation
Vasodilation increases the blood flow in the arterioles.

When Vasodilation or Vasoconstriction Happens? ' . N ‘
Vasoconstriction and vasodilation happen in response to changes in metabolic activity of tissues.

For Example, : o o N )
e When metabolic activity in a tissue rises, oxygen decreases and carbon dioxide increases in its interstitial fluid. In
les in that tissue relax (vasodilation). Vasodilation increases blood

its response, the circular muscles of the arterio :
flow in these arterioles and also in capillaries: The increased blood flow supplies e ®gygen and removes

more carbon dioxide. o ' N
o Similarly, decreased metabolic activity causes vasoconstriction of arterioles. O

Active tissue

e e oyoen less (TS TN
\ (e AB A e T2t oxygen (22l 2 27
AR £ 0 4 I i \
o ° o More &
' 1 ° ° 4 o carbondioxide

Normal

blood flow (_:aplllanes .

Fig. 11.11: Vaso

gs:_- Write a detailed note on the rafes of blgad flow?

Ans. The velocity of blood flow is different in differefit veSsels. Changes in the velocity of blood result from chénges
2). ' :

Sr. . Vessel e at Velocity of Blood Flow
1 3 Aorta : . ity of blood is highest in aorta (450-500 mm/sec)
Capillaries ' city of blood tends to fall along the network of arteries, arterioles
' : : . nd becomes lowest in capillaries (01 mm/sec).
3 | Venules, Veins & Vena Ca(lb] Velocity of blood rises again in venules, veins and vena cava (250-300
mmy/sec). i ' ' \

(mm/se;)
¥

Aorta Arteries

Venins Vena
‘ cava

wn
Qo
-]
3
>

Arterioles
Capillaries

Fig. 11.12: Velocity of'blood, movin g in different vessels -
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d Exam & MDC
ol goar Al ms[ Q

/wh'a;;gulates blood flow in capillaries?

1.

What does vasoconstriction cause?

A. Only nervous stimulation
A. Dilation of arterioles

g. Constriction and dilation, nervoys

pre-capillary sphincters timulation, and . B.Contraction of circular muscles in arterioles
C. Heart rate only . C. Increased blood flow
D. Venous pressure D. Relaxation of muscles in veinsy”

what effect does constri
plood flow?

A. Increases blood flow

C. Has no effecty” -

D. Stops blood flow completely

ction of capillaries have on | 7.  Vasodilation is the:
B. Decre A. Contraction of arteriole muscles
ases blood flow B. Relaxation of circular muscles in arteriolesy”
C. Narrowing of veins
D. Increase in blood pressure only

hich chemical ;
XvAld renaline SIS g":tlon of capillaries? 8.  What triggers vasodilation in tissu
¢ Acetylcholine B, istaminev” A. Increased oxygen and decreasegdi€arbop dioxide
What is the pr i Dopamine S . B. Decreased oxygen and increased cargon dioxide
B Aavalve i Cefn:ap' lary sphincter? ‘ C. Increased adrenaliney”
B. A ring of muscle controlli D. Increased nervous stimula
e ntrolling blood entry into capillary 9.  When metabolic activitf degréases, what happens to

‘I’ . . ) arterioles? . )
C. An elastic tissue in aner|gs/ » S8 A. They dilate \. B. They constricty”
B.A herve ending near capillaries ' . C.They burst D. No change occurs
Which rnus_cle type is abundant in arteriole walls?’ 10. Where is the f blood flow the slowest?
A. Longitudinal muscles *  B. Circular musclesy” A. Aorta B. Capillariesy”
C. Skeletal muscles , R  C.Ve < ’ D. Vena cava

D. Smooth muscles only in veins

S g I 1. How is blood flow regulated in capillaries? " A '
: Ans. Blood flow in capillaries is regulated by constnct@‘nd dilation of capillaries, nervous stimulation,

and pre-capillary sphincters.

od flow?

" What rol‘e does constriction and dilation play in capi oo A
Ans. Constriction reduces blood flow, while dilation increage d flow through the capillaries.
3. How does nervous stimulation affect capillaries?"§_ v : _— :
Ans. Nervous stimulation can cause capillaries to on ,Whereas certain chemicals like histamine can cause them
~ todilate. : ‘
4. - What is the function of the pre capillary s er? - = o
Ans. The pre-capillary sphincter is a_nng of that controls the entry of blood into capillary loops, regulating
" blood flow through capillaries. \
5. Which type of muscles are more t in arteriole walls?
Ans. Circular muscles are more abunda elastlc tissue in the walls of arterioles.
6. Define vasoconstriction.
Ans. Vasoconstriction is the cont f cnrcular muscles in arterioles, causing the arterioles to constnct and reduce
~ blood flow. ‘
1. What happens to blo during vasoconstrictlon?
Ans. Blood flow in.arteriol reases during vasoconstncuon
8. Define vasodilation. '
Ans, VaSodT|:tTcs>n is the. relaxatlon of circular muscles in arter|o|es, causing them to dilate and increase blood flow.
9. How does metabolic activity affect vasodilation and vasoconstriction?
Ans. lncreased metabolic act|V|ty causes vasodilation to. increase blood flow, while decreased metabolic activity
‘ flow.
~causes vasoconstriction t0 reduce blood
10.  Where is the velocity of blood flow the highest in the curculato)ry system?
Ans. The velocity of blood flow is highest in the aorta (450- -500 mm/sec ,
7.. Writea detailed nofe on the pathways of cir¢u|ati°"7
Ans, Clrc.ul : ‘ '
atory Pathways ; throu hout bod
In the - hu?r,\ans (and |n all mammals and birds), blood circulates g y- in two main pathways .
(Fig. 11.13). ' ;
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1. - Pulmonary circulation (to and from lungs) feiicid
2. Systemic circulation (to and from the other body parts).

1. Pulmonary Circulation
" Circulation which supplies deoxyg
. pulmonary circulation. :
Pulmonary Trunk ' '
A big artery i.e, pulmonary trunk carri
divides into right and left pulmonary arteries,

Vein ) ) . e
Pulmtl,:;z e:ch lung, the pulmonary artery divides and makes pulmonary arterioles and lung capillaries. |, lun

. capillaries, blood is oxygenated. Lung capillaries join to form pulmonary venules, which join to form pulmonary vein

Left and right pulmonary veins from lungs open in left atrium.
Sys -
cin

N : -.

Pulmonary
circulation

enated blood to lungs and returns oxygenated blood to heart is ~k”9wn as,

es ‘deoxygenated blood from the right ventricle of heart. Pulmonary trun
which carry deoxygenated blood to the right and left lungs. -

"\ Superior
© venacava

Left pulmonary Systemic

5 e vein circulation

vein

Inferior ° .
vena cava

i Pulmonary and systemic circulations

=y Fig.
Systerﬁic Circulation . S
~ The circulation which sﬁpplie g)nated blood to all the cells, tissues, and organs of the body (except lungs)
and returns deoxygenated blood t is known as systemic circulation. SELAN S
Components of Systemic Cir on : o

N

J

1. Coronary Circulatimm - : =" " ’
The heart walls ar& i€d with blood through a small portion of the systemic circulation, known as coronary

circulation (Figure:l%; : :
| Sr. Vesse : Description

1" |  Coronary Arteries In the coronary circulation. Two coronary arteries i.c, right and left coronary

arteries arise from aorta, near its origin. These arteries divide into many smaller
arteries, arterioles and then into capillaries.

€ _ Coronary Veins _In the coronary circulation, after supplying oxygenated blood to heart muscles,

: the capillaries unite to form venules which make many coronary veins. . |

3 - Coronary Sinus In the coronary circulation, the coronary veins join,to form a coronary sinus,

;A which opens in right atrium. Small coronary veins drain directly into right
atrium. ; : g :
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Left coronary

artery
Coronary
sinus’

Right coronar ight ¢

artery y Right coronary

artery

24 ' Vo] Y
Anteri i .
. iRerick HEW) - (Posterior view) O
. ‘ Fig. 11.14: Coronary circulation C)

2. Hepatic Portal Circulation - . vry , :

R A |rior:((alslystem is a ci'rculatipn in which veins end in capillaries. In hepatic pg \t’em, a large hepatic portal
vein collects 'ood' from spleen and alimentary canal and take it to liver. The bigoBt from liver is taken to heart
through hepatic veins (Figure: 11.15). i : \

significance of Hepatic Portal Circulation

The blood that comes from alimentary canal to liver contains su Mhat are absorbed from small intestine.
These substances pass through liver before going to heart. Liver rem h&ful substances from blood and abgorbs
nutrients for storage before sending this blood to heart. ' ‘

.Coverage Area of Hepatic Portal Circulation O

Hepatic portal system extends from the lower portion of o hagus to the-upper part of anal canal.

" Ipferi

Descending
. colon

Small
intestine

th 11.15: Hepatic portal system.

. 3.. Renal Circulation R o o E DR ‘ '
Renal circulation is important component of the systemic circulation just like coronary & hep

‘ atic portal
circulation. Right and left renal arteries carry oxygenated blood to the right and left kidneys (Figure: 11.16). -

‘Fate of Renal Artery ‘ : ——
Sr ~ Vessels : _ Description _ e
1 Afferent Arterioles .| In the renal circulation, inside the kidney, each renal artery divides repeatedly to.

make smaller arteries. The smaller arteries
P B Y afferent arterioles. -

branch into several arterioles known as
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>  Function \\\1

—————

L Afferent arterioles supply blood to nephrons (unlts of kidney).
e Capillaries of In the renal circulation, each afferent arteriole divides to make the Capillarieg
Sty 0
' Glomeruli glomeéruli. f
3 | -Efferent Arteriole [ In the renal circulation, the capillaries of glomeruli unite tom
arteriole, which divides to make two sets of capillaries like. nt
(i) Peri-Tubular Capillaries ;
Peri-tubular capillaries are found around nephron tubule in cortical Portion of
kidney. ' ’
(ii) Vasa Recta Capillaries
Vasa recta capillaries are found around nephron tubule in the medulla of k;dney
4 Renal Vein In the renal circulation, the capillaries formed by the division of efferent arterioleg
2 (Peri-tubular capillaries + Vasa recta caplllanes to form venules that
converge and make smaller veins. The smaller vein form a renal vein,
Peri-tubular '
s Efferent arteriole Glomerulus O
capillaries C)

Renal

_Renal
artery

’O

Fag 11. 16 Renal portal system o

Pulmonary veins open into the:

For Board Exam & M - i , :
1. Pulmonary cm:ula blood to the (a) Right atrium ) Left atrium v
lungs. (c) Right ventricle (d) Left ventricle
(a) Oxygenated (b) Deoxygenated\/ - .| 5. Coronary arteries arise from which major artery?
(c) Both oxygenated and deoxygenated (a) Pulmonary artery (b) Aortay”
~ (d) None of the above : , (c)Venacava = (d) Renal artery
2. The pulmonary trunk arises from whlch chamber of | 6. The coronary sinus drains blood into the:
' ~ the heart? ' (a) Left atrium . (b) Right atrlum\/
(a) Left atrium / (b) Right atrium (c) Left ventricle (d) Right ventricle
- () Left ventricle (d) Right ventricle v 7.  Hepatic portal circulation carries blood from the
3. - The pulmonary arteries carry blood to the: ‘ - alimentary canal to the: :
i ‘(a) Heart =~ - (b) Brain (a) Heart (b) Kidneys
(c) Lungsy” - (d) Liver (¢) Livery” ' (d) Lungs
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what is the main function =

: of the hepati
b irculation? ¢ hepatic portal (a) Liver (b) Nephronsy”
(a) SupPly oxygen to liver (c) Heart muscles (d) Lungs
° sem(ljvf):armfutl ScllJETtances and store nutrients 10. Vasa recta capillaries are found around nephron -
(c) Supply oxygenated blood to the bya, _ tubules in the:
(d) Regulate bloqd pressure k (a) Cortex of kidney (b) Medulla of kidney v
renal circulation, affe . (c) Liver (d) Heart
) vltr;: ffnt arterioles supply blood !
/ﬁ ‘ it

What are the tw B
. O maihn circu i '
ARS. " The we riaim it latory pathways in humans?

circulation carries bloog between t;’ry pat,hWaYS are pulmonary circulation and systemic circulatipn. Pulmongﬂ/
body tissues and organs, N the heart and lungs, while systemic circulation supplies blogg to the rest‘of the

hat type of bl ‘
I abida ood does the Pulmonary circulation carry to the lungs?.

Ans. Etllcl)r;\(;)naez ZI;CUE:Otn carries deoxyggnated blood from the right ventriclé of the heae lungs. In the lungs,
9 yg ha ed before returning to the heart through the pulmonary veins.o

3, From which part of the heart does the pulmonary trunk carry blood? \° ’
ans. The pulmonary trunk carries deoxygenated blood from the right ventrigle eart. It then divides into right
- and left pulmonal_'y arteries that take blood to the corresponding lungs f nation.
4.. Where do the left and right pulmonary veins open in the hea
Ans. The left and right pulmonary veins open into the left atrium-of-
- lungs back to the heart for circulation throughout the body.
5. What s the role of coronary circulation? "

ey carry oxygenated blood from the

Ans. Coronary circulation supplies oxygenated blood to the | uscles through the coronary arteries. It also
collects deoxygenated blood via coronary veins, which into the coronary sinus and then into the right
atrium. Lo :

6. What is the significance of the hepatic portal cirglil

Ans. Hepatic portal circulation carries blood from thg=aji

. nutrients and harmful substances absorbed r%
blood reaches the heart. ... § s

7. What do afferent arterioles supply blom the kidney?

Ans. Afferent arterioles carry oxygenated o-the nephrons of the kidney. They branch into capillaries of the
glomeruli where filtlration of blood bdginsfas part of urine formation. - il .

. B R 1.3 BLOOD PRESSURE
(g 8. Write a .d'etailedé

Ans. Blood Pressure x} - , : A .
The measure of forc by blood against thé inner walls of blood vessels is known as blood pressure. This
force keeps blood flowing frgph heart to the entirecapillary network in body. :
Systemic Arterial Blood Pressure , i S ST ’

Although the blood pressure occurs throughqut ;he,vascular system, the term blood pressure most commonly
refers 1o systemic arterial blood pressure. Arterial blood pressure rises and falls corresponding to the phases of
cardiac cycle. = - . : T , . .
Blood pressure is highest.in aorta and then araduallv reduces in systemic arteries. The walls of arteries are:
elastic. ' ' '

ntary-canal a:nd spleen to the liver. This blood contains
intestines; the liver processes these substances before the -

the types.of blood pfesSure & its regulation? -

Pu'se N , : L2 " ) 8 '
'Th_e flow of biéod creates rhythmical throbbing of arteriés, which is called as pulse._
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Types
1. Systolic Pressure
When ventricles contract (ventricular systole), heart
forces blood into pulmonery arteries and -aorta. As a result,
. the pressure in these arteries rises sharply. The maximum
pressure during ventricular systole is called systolic
. pressure (Figure: 11.17).
. Systolic pressure in a normal young adult is 120 mm
Hg. ' |
2. Diastolic Pressure
When ventricles relax (diastole), the arterial pressure
drops. The lowest pressure that remains in arteries before
the next ventricular contraction is called diastolic pressure
(Figure: 11.17).
~ Diastolic pressure in a normal young adult is 75-85
mmHg.
How Readings are taken
Conventionally, the readings of blood pressure are
expressed . - as 120/80. - - The instrument

. ®
sphygmomanometer is used for the manual measurement of
~ instrument, rise and fall in mercury column shows the readings of

N

pteries (arterres that supply blood to the head region
en the ascending and descending aorta). When blood

end (k) lnformatlon to brain. The control centre in brain
f Beart, and by causrng vasoconstrrctron in arterioles. Both

Regulation of Blood Pressure
Role of Baroreceptors

Pressure receptors (baroreceptors) are present in ca
“and brarn) and aortic arch (portion of artery that bend

© pressure faIIs baroreceptors activate Sensory néeurons

_reacts by increasing the rate and force of contracfio
these changes restore blood pressure to: normal

Role of Hormones - , _ @
(i). Antidiuretic Hormone =~ =~ " bp ’

The-long-term regulatlon of b

Systolic
pressure
o 120
T
%5 100
£
g 80 T
£ 60 |
o
5 40 §
2 20 U
o
e
4 SR
o ; :
o Aorta 5 § § @ Veins  Vep,
2 & 2 Cava
g 3 9
C) z 8

Fig; z\ﬁstolrc & diastalit blood pressures '

and diastolic blood pressures In this
essure.

ressure' is done through hormones Certaln hormones regulate the

volume of blood by effectrng the reabs@n of water and salt in krdneys When there is a decrease i in blood volume
P,

and blood pressure, special recept

nt in brain create thirst. They also stlmulate posterior pituitary gland to

" secrete antidiuretic hormone (Q DH stimulates- kldneys to retain (LoC) more water-in blood, excreting less in

urine, It restores the: blood volu
~ blood pressure. -

(ii). Arterial Natriuretic

d ultrmately blood pressure ADH also constrrcts artenoles which raises arterial

atrium contam endocrme cells- that secrete atrial natrruretrc hormone (ANH). When

er through urme whlch lowers the blood volume and pressure.

The walls gf,
there is stretching o:&tnu by an increased blood volume, the right atrium secretes ANH. It speeds up the

excretion of salts an

.- For Board Exam & MDCAT

@5@

E—

" .1. What does the term “blood pressure® usually refer
. to? ‘ .
- A) Pulmonary vein Ppressure
B) Systemic venous pressure
_ Q) Systemic arterial pressurey” .
L) Pressure in heart chambers
2. ', The maximum 'pressure
: - contraction is called:
*A) Diastolic pressure B) Pulse pressure
C) Mean arterial pressure D) Systolic pressure\/

during  ventricular

“What ‘is the normal systolic pressure in a.healthy

young adult?
A) 110 mm Hg B) 120 mm Hgv”
| €) 130 mm Hg D) 140 mm Hg

Which of. the followrng statements is true about -
diastolic pressure?

A) It occurs during ventncular contractron

B) It is higher than systollc pressure

Q) Itis the lowest pressure in arteriesy”

D) Itis measured dunng atnal systole '
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ich instrument ;
whic nt is Used fo, :
§  measurement? m

ometer
A) Bﬂfon €l ) Ther A) INcronsee (o
() Spirometer 'CrMomate ©) Causos e, i bigod P"\—‘}SU'E
‘ 2 -USES vsoconatric i 2 ; tention
; where are mercch‘ors |°Ca(led¥?gmom‘mometﬂf\/ 0) Inhibits thirst r('n;::rtmn it e
6 In lungs and livey % At ,
| N carotid arteripg B) I kidneys rp:h“ Natriuretic hormone (ANH) is released in
Qn arc S and aopje archy” and ureters "Sponse to;
p) In blﬂ.“‘ and spinal cord A) Low bload pressure B) Dehydration
what triggers the releag, of 9 Stretching of fight atriurn due to increased blood
T p) Increase in bloog Pressure N the body? volume y”
B) Increase in urine OWput 10 ey Jevelsin bload
¢) Decrease in blooq Volume | et s T -
5) High salt intake and Pressure” :\V)ﬂ;\t’g}:o reduce blood pressure? _
" 3 B) Insuli
. what is the function of antidiuretic e ; C) ANHyY” ' e
1. "Whatis bl < (ADHY?
ood pregsg
ure
Ans. Blood presgye and where is it highesty

,A'nS- Systolic pressure s the
Ans. Baroreceptors in the cargtig art

Ans. ADH is secreted by the poste

5. Whatis therole of atrial nat

%

vessels. It is highest in

i rmally 120 mm Hg. Diastolic
g ventricular relaxatiqn, normally 7§ %Hg. y ! _

eries and aortic arch sense low @I Q
auses vasoconstriction to rest pressure.
1< (ADH) help ssure‘regulation?

ssure. They send signals to the brain,

ressure,

. _ rior pituitary in response t . ntion in
kidneys and vasoconstriction, both of which in‘creasF,Je blog& e ! L it

. ridretic hormone (AN
Ans. ANH s released by the right atrium when stre@

excretion in urine, reducing blood volume and |

y excess blood volume. It promotes salt and water
lood pressure. -

3%

Ans. Cardiovascular Disorders

- Cardiovascular disorders are th
the disorders of blood vessels
cardiovascular disorders.

~Major Contributors of Cardio@
Atherosclerosis '

Atherosclerosis mea@fositioh within arteries”.

Write a detailed note on the ¢

Disorders

~ Causes _ s ot e
Various materials may accumulate in arteries like.
*  Fatty Materials o _
* . Abnormal amounts of smooth muscle cells
“e " Cholesterol o F
* Fibrin B
* Cellular debris of various kinds -

geg g:ausé of death in developed and de
rt. Atherosclerosis and. arteriosclerosis

ULAR DISORDERS

a_scular disorders, their diagnosis & treatments?

veloping countries. These involve
are the major contributors to

The accumulation of cholesterol is thbodgh"c‘ to be the prime contributor to atherosclerosis.

Effects - - . -

Atherosclerosis can lead to head attacks, because it causes the narrowing of arteries and increases the risk of the

formation of thrombus. = - . .

~
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Arteriosclerosis
Afteriosclerosis means “hardening of arterial walls™.
Causes .
e Arteriosclerosis occurs when calcium is deposited in arterlh -
restricted and arteries cannot expand normally. This forces the
«  Severe atherosclerosis usually leads to arteriosclerosis.
Diagnosis of Cardiovascular Disorders
Various diagnostic tests are performed on cardiovascular pa
the severity of disease. The important tests are ECG and angiography.
1. Angiography
Coronary angiography is an X-ray examination of

alls. The blood flow through these arterieg
eart to work harder.

tients to locate the exact problem and to Measyr,

blood vessels or chambers of heart.

Technique
Use of Catheter
In order to create the X-ray pictures, a physician gwdes a small tube- I|ke alled catheter through th,
large arteries of body. : 5
Contrast Medium ' Q

In the angiography when the tip of catheter reaches the opening &on arteries, a special fluid (called ,

()
contrast medium or dye) is injected in catheter This fluid is visible i in X- @ hine. Plctures (angiograms) of fluid i
coronary artery are obtained.

Analysing of Angiograms
If clots are present in the lumen of a-coronary artery, t

Treatment
By changing the dlagnostlc catheter toa gundmg C

@ppears narrow.

eter; physicians can also pass an mstrument into

coronary artery through the catheter. The most commo ‘instruments are guiding wires and balloon dilation

catheters (see angioplasty).
2. Thrombosis

. Thrombosis is the formation of thrombus,
blood vessel. This mass may block (wholly or oply

Thromboembolism : : ‘ ey 2 '
Formation of thrombus in a blood vessel @ n.its carriage to ariy other location is called thromboembolism.
Causes ' :
Thrombus formation may be d :
» |rritation.or infection Of‘n@ blood vessels

- Reduced rate of blood e to long periods of inactivity

is a solid mass_or plug of bIood constituents (clot) in a
rt) the vessel

e Pneumonia, tubercu physema etc.
Effects ;
. Thrombosus blo ood flow to organs.
s A thrombo nary arteries causes heart attack.
o  Similarly, us in the vessels of brain causes stroke. . % 8
‘e A throm

ay be dislodged and carried to some other locations in the mrculatory system. Sucha
thrombus is called embolus.

Hypertension ;

A chronic (long lasting) elevation in blood pressure is called hypertensnon It occurs when ‘blood pressur®
consistently remains above 140790,
" . Causes - .

Any abnormality in nervous or h'ormonal_ mechanisms of
~ Other causes of hypertension include.
e Stress

Obesity
High salt intake
Smoking

blood pressure regulation may cause hypertensio"
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e There may als )
O be :

scts Of Hypertension eredita feasons of 1,
p e Haemorrhage ypertensnon
i~ whenever blood Pressure |

re |
fblood vessels. When this Occurs ii\ i
0 congestive Heart Failure

ti
¢ Hypertension Wweakens cardi

in h : ’ . -
+1Uis calleg brain hypertenSIOn, there is an increased chance of the rupture

(il d€morrhage. it damages the delicate structure of brain.

diac m
flow cannot be mainta;j Uscles, |f L : :
oo It is called congest; e B &t needs ¥p-ertens'°” 's prolonged, heart is unable to pump effectively and
ungs- Ve heart failure . heo tls.sugs_ In such conditions, blood may be retained in heart and
fanure, st Pain,

Including ang;i ing congestive heart
; ssmage of Nephrons _ , g angina, does not occur during g
Hypertension can also da :

amage the , ' -
plood and therefore furtherhypertension, NePhTons of kidneys. It leads to further retention ofSalts and water in
Heart Problems and Treatments .

: Myocardial Infarction

(i

is @; in coronary arteries, it

ion is known ‘ . If heart m die due to no supply of
causes és mchardlal infarction (heart att;\ o .
Blockage of coronary arteries jg

oAl SFET dqe to gradual build-up of Iipids’@ly cholesterol) in the inner wall

Angina Pectoris ‘ : : ' » : : O
If the conditions of myocardial.j

nfarction pefsist chest i }n - - iods of-
. - i e t, pain, ¢ a pectoris, can result during perio
stress %rfz?gf:al exertion. Angina indicates that oxygen demands a eater than its delivery and a heart attack may
occur i . = o , :

Treatment

If lifestyle changes and medication haven't. relieved t
imminent risk of a heart attack, coronary bypass surgery

Usually,

%ﬂtoms or if the narrowed coronary arteries are at
ndiepldsty is performed. .

Recovery from a heart attack js - \ble if the | :
damaged portion of heart is sma that the | | Heart disease and coronary artery

other blood vessels in heart nlarge - their | | disease are the leading causes of
capacity and resupply the dar issues. ~ ° | | deathin developed countries.

/2. Coronary Byp_és‘sSurgér'y' -

- Coronary bypass surgery is on@-
blopd to cardiac muscles (Figure:

Procedure

e most common and effective proéedures to compensate the blockage of

In this surgery, surge élthy blood vesse|'fr0fn leg, arm, chest or abdomen of'the patient. He attaches

the ends of blood vessel a nd below the blocked coronary artery. So, blood is bypassed around the damaged or
“blocked area. Coronary s surgery doesn't cure the underlying disease process i.e,, atherosclerosis or- coronary
‘artery disease. The opeh orfeating-heart surgery is done when heart is still beating.

Prevention | | . ‘

Lifestyle changes — especially smoking cessation — are crucial to reduce the chance of future blockages and
- heart attacks, even after successful bypass surgery. lifest l‘ h : uch as reduci rtain ‘ty f fat in di
& - ed to make other lifestyle c anggs. S as re ucntng ‘certain ‘types of fat in diet,
increalsr; ”ng?P:t}::)i:;lZiiIi?/E‘t? anhed controlling high blood pressure, diabetes and other risk factors for heart disease.


https://v3.camscanner.com/user/download

Blocked Artery
Bypass Graft

Fig. 11.19: Coronary bypass O
3. Angioplasty & Stenting

Angioplasty is a procedure that opens a blocked or narrowed artery (F@: 11.19).
Procedure '

During an angioplasty, a small wire called a catheter, under x%
coronary artery. A small sausage-shaped balloon is then advanceage e

dance, is passed through the Naroweq

wire into the narrowed section of arter;
The balloon is then inflated to dilate the narrowed section of thefart

* Once the artery is dilated, a small amoyp; of
dye is.injected to confirm the successful dilatation. \
' Stenting A - ,
Stenting may also be done during angioplasty. A an expandable stainless steel mesh tube, mounted o
aballoon catheter. . - ‘ _ b y ,
Procedure

~ When the stent/balloon is positioned withi
expands the stent and the artery. The balloon i

nsrrowed artery, the balloon is. inflated. The inflated ballcon
walls and keeps the artery open and dilated

ved and the stent remains in place. The stent supports the artery

Fig. 11.20: Apgioplasty and stenting

1

1. Atherosclerosis primarily involves the deposition of - ~ B) Hardening of arterial walls v
vihick substance in arteries? '

: : C) Blockage in lymph vessels
Al Calcium ' - B) Uric acid : D) Enlargement of the heart
() Cholesteroly” D) Glucose Which of the following diagnostic tools is used ¥
2. The term “arteriosclerosis” refers to; detect blockages in coronary arteries? 57
A) Narrowing of veins A) MR B) Angiographyv”
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s v
7
¢

~T scan ) UItrasOUnd
AL h =
L . raphyy the COntrast i .
In angiod ' Medium jg inj ‘ A) 1
4 : : lected ingq ¢ 0/70mmpg B) 120/80 mm Hg
Hyeins of thearm ‘ e, 2130785 mm g D) 140/90 mm Hg v
A coronary artery openings ) Chronic hypertension can result in:

Pulmonary artery D) Jugular vein ' A) Increase O%ygen in blood  B) Fa.ster di

t does the term “angj

WhRaemOVal of a blood clot

1,
surgery for heart valve replacement
0 opening 3 blocked artery with in

C ‘ gestion
Oblasty” refe . ONgestive heart failure '
o? 2 tronger immune response
Stroke cause

db brai
is known as: y blood vessel rupture in the brain

str :

gypass surgery _ : ments v~ _ A) Bram‘ hEmorrhage/ B) Coronary occlusion
g 'yh of the following cq, L 12 ) Cardiac arrest D) Neural thrombosis
"fN:I:ation? , 'lead ¢q thrombys ) :')yglel’tension can damage kidneys by affecting:
° indi ' . omeruli

i n diet - B) Nephrops

A nghlpro;:; e B) Reduceq blood floy .~ 0 Renal veing D) Uretefe
¢) Regt arb a8 D) Low salt intake 3. The major contributor to ather
A th;otlr:a:: is called eat_a‘:hes and circulates in the A) Carbohydrates B)
blood® o b ' - Q) Cholesterol m
A Clot g)) Embolusy” - , 14. Arteriosclerosis commo regults from deposition of:
() Plaque _ Nephron A Potassium A
A heart attack is medically knowp, as: , Q) Calciumy” ) Magnesium

’ () Myocardial infarction v D) Aneurysrﬁ

—_— . d =
1.  'What are cardiovascular disorders, and which two
:;Q, Ans. Cardiovascular disorders.j ‘

Ans.

Ans,

Ans,

Ans,

Ans

tests include ECG and

 Describe how coronary angiography is performed? .
Ans, | :

» Thrombosis is the formation of a thro

In coronary bypa

ery, the new vessel is usually
.taken from:.

Hypertension is defined when. bloéd press;re A) Another p‘rsoz ‘ 'B) Artificial graft
consistently stays above: ] RER T , n body

C) The fati v’ D) Donated kidney

itions contribute to them mosi:?
‘ e Involve diseases of the
of death globally. Atherdsclerosis an S '

i _ nd blood vessels and are the leading cause
. : d arteriosclerosis are-t djor contributors. These conditions affect the
structure and function of arteries. -~ . , , .

Define atherosclerosis and mention its key cause?
Atherosclerosis . means "deposition within arteries."

fatty substances, smooth' muscle cells, and del
condition.: S

Vlvle's the accumulation of materials like cholesterol,
lesterol is considered the prime contributor to this
What are the harmful effects of atheroscle
Atherosclerosis narrows the arte'ries,'reduw
This can lead to serious conditions liké
What is arteriosclerosis and what @
Arteriosclerosis refers to the "hardé

and prevents normal arterial
arteriosclerosis.

ood flow and increasing the risk of thro
acks or strokes if arteries become blocked.
e o e

f arterial walls" caused by calcium deposits. It restricts the blood flow
, making the heart work harder. Sevete atherosclerosis often leads to

mbus (clot) formation.

What is thé purpose of; ikl tiC'tests in cardiovascular disorders? _ 3 -
Diagnostic tests help %%the specific cardiovascular issue and assess the severity of the disease. Important

graphy, which are essential in forming an effective treatment plan.

. ! AV through large arteries to the coronary openings. A contrast medium is

!:j :cr]tgldogr?hr)\,' a ca;l:sets; ')s( ?:;Seg'dpinégdoctors obtain angiograms that show the blood flow and detect
ed, which appears. b TE v Ry ' "

blockages. ~* -

Ao How is a blocked artery treated during angiography?
AN§; :

p s ith a guiding catheter. Instruments |i
NG - att catheter is replaced wi _ _
lcfafﬁ clot is detgc_tec_l, th;:;z:::;; open the blocked artery, a process known as angioplasty.
eters or guide wires ) b : : :
' : ? . .
What is thrombosis, and what e l:)ué (clot) in a.blood vessel, which may partially or com
mf ve'ssél- linings, reduced blood flow, and diseases like

ke balloon

Pletely block it.
infecti Pneumonia or
Ca‘_lses include irritation or. infection ©

tuberculosis.
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Ans.

10.

. Ans.

11.

Ans.

12.

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

—

' i cts of thrombosis? o
!rnr’\'::rt'nzroesitshcea:‘;:::i):)fzz flow to vital organs.  If it occurs in coronary arteries, it causes ;‘: heart attack; i,
brain vessels, it results in a stroke. A dislodged thrombus can become an embolus and block other areas.
Define hypertension and its normal threshold? ’

Hyperten)s::)n is a chronic elevation in blood pressure that con'sistently ‘remams aboye 140/90 mm Hg. It can
result from hormonal or nervous system imbalances, stress, obesity, smoking, or genetic factors.

What is brain haemorrhage, and how is it related to hypertension? ‘

Brain haemorrhage is the rupture of blood vessels in the brain, often cau'sed'by prolonged high blood pressyra
It damages delicate brain structures and can lead to permanent neurological issues.

Explain congestive heart failure in the context of hypertension? ‘ _

Chronic hypertension weakens cardiac muscles, making the heart unable to pump blood effectively. ThIS leads tq
blood retention in the heart and lungs, causing a condition called congestive heart fdllufey, often without chest
pain.

How does hypertension affect the kidneys?

Hypertension can damage the nephrons in kidneys, leading to reduced filtgati ility. This causes salt and
water retention in blood, which further increases blood pressure, creating a hagnfil cycle.
What is myocardial infarction, and how does it develop? PY

Myocardial infarction, or heart attack, occurs when blood flow in c:;ro% eries is blocked, depriving cardiac
muscles of oxygen. This leads to the death of heart tissue, often du€ 4@ cholesterol buildup in arteries.

Describe the procedure and purpose of coronary bypass surg
In bypass surgery, a healthy vessel is taken from the patient’

coronary artery. This allows blood to bypass the blockag
the underlying disease.

connected above and below the blocked
edure restores blood flow but doesn’t cure

11.5 LYMPHATIC S OF HUMAN

g‘i Write a detailed note on the lymphati tem of Humans?

Ans. in the humans, in addition to the blood circula system, thére is another system responsible for the transport

of materials. It also returns the material fm@ es to-blood. This system is called lymphatic system (Figure
11.20). b i ‘

Componenﬁs of Lymphatic System

‘e Lymph vessels @
Lymphoid masses

L]
¢ Lymph nodes
L]

Lymph-the fluid wf@ws in the system
Lymph vessels and lymph "

Sr. Lymph Vessels & L Description
1 Lymph Capillar Y Lymphatic system begins with small vessels called lymph capillaries, which
\ have blind endings in extracellular fluid (interstitial fluid).
g » Pressure of the interstitial fluid forces it to enter into lymph
capillaries.
4 _ * Lymph capillaries are more permeablé than blood capillaries. So,
: larger molecules can also enter lymph capillaries.
2 Lymph i When interstitial fluid enters lymph capillaries, it is called lymph.,
3 Lymphatic Vessels Lymph capillaries join to form larger lymphatic vessels (or lymphatics or
lymph vessels). :
4 Lymph Ducts Lymph vessels join to form larger lymph ducts, There are two main lymph
ducts like. '
. 1. Right Lymphatic Duct

2. Thoracic Duct

These ducts open into right and left subclavian veins (veins that drain
blood from the arms and shoulders to the heart), respectively,
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of Lymph

W

2" rhe flow of lymph is always from body ti :
uscles: movement of viscera and brer':\thingymloSsues towards thoracic duct. It is maintained by the activity of skeletal
rnﬂPh' vements. The valves present in lymph vessels prevent the back flow of
_\ ~.

Lymph
capillary

The branches of lymph capillaries in villi
are called lacteals. Fatty acids and glycerol
are absorbed into the epithelial cells of villi
where they form triglycerides. The
triglycerides are coated with proteins to
form chylomicrons, which enter the

lacteals of villi.
The painful sw, f
lymph nodes i ain

diseases ,(e.g% mdmps) is

IargelyYsu of the
accum ®of dead

’ I
: . _ lymph and
e caplllalry -, ‘ N‘ ges.
Fig. 11.21: Formation of lyrﬁph i : ' @ ' -

functions of the lymphatic system
_ Return of excessive interstitial fluid to b|o¢\>d

Lymphatic system returns the excess fluid and dissolved%ns and other substances to blood. In an average

person, about three litres- more fluid leaves blood capillarj€gaily} But it is absorbed by lymphatic capillaries and
returned to bloodstream, before the blood enters heart. : > o :

pefence of Body against Foi’eign Invaders . . , :
Lymphatic system also helps to defend bod '%t foreign invaders. Lymph nodes filter lymph. They have

lymphocytes and macrophages that destroy bac @ d viruses present in lymph. Spleen filters blood through its

macrophages and lymphocytes tha'g.destrqy fo% icles and aged RBCs. Spleen also functions to store RBCs.

Lymph nodes and lymphoid masses Co . b- i S
Lymph Nodes ' Q I e - FRRinages lymp!
have masses of -

At certain spots, the lymph {e *
‘ ‘connective tissue where ytes are present.
" These are lymph nodes 1121). - - .- .
e Several afferent lymph senter a lymph node and

-~ the lymph is draine gle efferent lymph vessel. -
«  Lymph nodes are @feseft in the neck region, axilla and
. groin areas of man. i e e
« I addition to lymph nodes, several lymphoid masses
are present in different areas €.g. in the mucosa ar3d
submucosa of alimentary canal. ‘Th'e larger Iymph_md- .
masses are” spleen, thymus, tonsils and adgnonds. | .
These produce IymP,]hocyt,es. ‘ : IS T L

_ Entry and
drainage
of blood .

Lymphocytes
and a
Macrophage

Entry of lympﬁ A

- Lym p%atics E
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Human Lymphatic System

Lymph nodes

Entrance of
right lymphatic duct into
right subclavian vein

Entrance of
thoracic duct into
left subclavian vein

hdwacic

‘H

Aorta

Lymph nodes =

Lymphatic

Lymph nod
e i vessels

.22: Human lympbhatic system

For Board Exam & MDCAT

1. What is the primary functi e lymphatic system | C) Lymphy” D) Tissue fluid
in addition to circulatiop g : 6.  Lymphatic vessels are formed by joining of:
A) Digestion - 'espira'tion _ .. A) Veins B) Lymph capillariesy”
C) Transport of mate@ﬁ dNeturn from tissues to 'C) Arteries D) Lymph ducts
bloodv” P x ‘ " ' 7. Thetwo main lymph ducts are: .
D) Hormone P% _ ; W, - A)Jugular and carotid '
2. The lymphatic m begins with: = - B) Right lymphatic and thoracic ductsv”
A) Lymph nodes - B)lymphducts : + C) Subclavian and hepatic ducts
C) Lymph capillariesy” D) Subclaviap veins [~ - D)Aortic and pulmonary ducts
3." Interstitial fluid enters lymph capillaries due to: 8. The lymphatic ducts drain into the:
A) Osmotic pressure " B) Muscle contraction _ A) Aorta Ml B) Vena cava
C) Pressure of interstitial fluidy” & j C) Subclavian veinsy” D) Pulmonary arteries |
D) Negative blood pressure : ‘ : 9. Which of the following maintains lymph flow?
4. Lymph capillaries are more permeable than: ~ A) Blood pressure * B) Gland secretion
: A) Lymph nodes . 'B) Veins - ©) Skeletal muscle and breathing movements v
Q) Arteriesy” D) Blood capillaries = | D) Peristalsis only
5. When interstitial fluid enters lymph capjllaries, it is | 10, valves in lymph vessels function to:
called: @ BT I A) Absorb oxygen B) Increase blood pressure
A) Serum ' B) Blood plasma C) Prevent backflow of lymphy” D) Filter lymph
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how much excess fluid is returned
to

verage' :
n a t 1 = . .
i gl 500 P lymphatic ‘39'“33)93 ?ally? ' A) Healthy RBCs
o Iiter / D)s ;Fers : . ' B Age.d RBCs and foreign particles/
03 liters 1os are fich iters C) White blood cells D) Nerve cells
in: ‘ ’
L)"“p nodes a’= n 14.  Lymph nodes are present in all of the following
oy ourons and glial cells AR | regions except:
! ymphocytes and macrophagesy” - I A) Neck B Axilla
p platelets and enzymes C) Groin p) Stomachv’ -
i plood cells | 15, Which of the following is NOT 2 lymphoid mass?
3 o spleen filters blood and destroys: * A) Spleen B Liver
) F > C) Tonsils D) Thymu
1., Whatis the f s mee
@ . The lymphatiE'ZCZL:“ of the lymphatic system besides blood circulation?
A capillries o e)rlmdsm tlfansports materials and returns them from tissues to gheNgJood- it begins
with 1Y s at lymph ducts that drain into subclavian veins. It also role in immuné

gefence.
~ whatis lymph and how is it formed?

_When |n§erst|t|al fluid enters ‘YmPh_capillaries, itis called lymph. This flui 4 1\(6 oF into €3
pressure in the extracellular space. It contains larger molecules and waste p;o%

How do lymph capillaries differ from blood capillaries? . - -
d@’ies. They allow the entry of larger

pillaries due t0

ans. Lym h capillaries have blind ends.and are more permeable than bl
lecules. They absorb excess interstitial fluid from tissues.

mo
, Whatarethe major co_mppnent's of the lymphatic system?
ans. The major components include lymph vessels, lymph nodes, [ n@d masses, and lymph: These work together

to transport ﬂt_Jid and support immune defence.

5, Howis the flow of lymph maintained in the body? o - _
Nits flow is maintained by skeletal muscle movement,

ans. Lymph flows from body tissues toward the thoracic duc
breathing, and movement of internal organs.Va t backflow. of lymph.’

‘6. Whatis the function of lymphatic vessels angie o %

Ans. Lymphatic vessels carry lymph and join to I«E Q mer ducts. The right lympha
lymph into the right and left sub_c}aVi‘an vei gctively.‘ , i

7. - What happehs to the 3 litres of excess Tl! at leaves blood ¢

Ans. This fluid is absorbed by I'yrnphati es. The Iymphatic system

‘ blood enters the heart, prevénti @Swelling. et o

8. Whatis the role of lymph no the immune system? -

I
Ans. 'Lymph nodes filter lym h'@ in _Iympho,cytes and macro
&‘ gn invaders. :

tic duct and thoracic duct drain

apillaries daily?

returns it to the bloodstream before the

phéges. These cells destroy bacteria and viruses

defending the body 29 : .
» d in the human body?

9. Where are lymph n@ ' _ ody!

“Ans. Lymph nodes are pres i the neck, axilla (armppts),'and groin.. T

" immune cells Iik‘e,,lymphocytes. b s ,

10. Name some larger |yr_np'hoid masses apd their fu_nchon.'_ ‘ e |

Ans. Spleen, thymus tonsils, an adenoids are'|?rger-lymph0|d masses. They produce lymphocytes and help in
L ' 4 filters red blood cells. _ il

immune defence- The spleen also stores an

hey are masses of connective tissue with
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SOLVED EXERCISE

MULTIPLE CHOICE QUESTIONS

Tick (v”) the correct answer.

1. Compared to vein, an artery?
a) Has thinner walls

¢) Carries blood away from an organv”

b) Is located more superficially
d) Has no internal valves

2. Bicuspid valve guards the opening between?
a) Stomach and intestine b) Pulmonary vein and left atriurm
¢) Right atrium and right ventricle d) Left atrium and left ventricle v’ .
3. What is the state of bicuspid and tricuspid valves at the end of the fir'stvhea '
a) Bicuspid is closed, tricuspid is open b) Bicuspid is open, tricuspid is cloge
¢) Both are open d) Both are closedv” ‘ Q
4. By beating at normal speed, our heart pumps how much blood per ’
i i 5 litresy”. d) 8 litres
a) 2 litres 4 b) 3 litres sl
5. Closure of tricuspid and bicuspid valves produces sound? \
a) "Lubb"v” b) “Dubb” °
c) First Lubb” then "Dubb” d) None of thes murs
6.  SA-node initiates heartbeat in?
a) Right atrium onlyy” b) Righ n partlally left also
©) Right and left both Left d partially right also
7.  Systolic pressure in young man is? \ « 9 _
a) 60 mm of Hg b) 80 mm of Hg 100 mm of Hg d) 120 mm of Hgy”
8. Blood pressure is highest in ___* and blood most slowly in?
a) Veins, capillaries teries, caplllarles\/
c) Capillaries, arteries d) Veins, arteries
. tstendoF irinal Slubedubh" sorbd. @b-hlss, lub-hiss” sound indicates?
a) Blocked coronary artery - b) Damaged pacemaker
c) Defective semilunar valvey” d) High blood pressure 3
10. In humans which one is the ot%tem for the transport of materials, than blood cnrculatory system?
a) Lymphatic systemvy” igeStive system .C) Nervous system d) Respiratory system.
: : SHORT ANSWER QUESTIONS
“1. What is the main di % e between the walls of an artery.and a vein?
Ans ' ) i o s
" Sr. & ry Vein
f. .%butiﬁg Vessel  Collecting Vessel -
2 ink in Colour Red in Colour
3 Deep Location Superficial in Location
4 Blood Flow With High Pressure Blood Flow With Low Pressure
5 Wall of Artery is Strong, Thick & Elastic Wall of Vein is Weak, Thin & Non-Elastic
6 All Arteries Carry Oxygeniated Blood . All Veins Carry Deoxygenated Blood Except Pulmonary Veins
' * Except Pulmonary Artery . - or, , , . a
- BN
» 7 Internal Valve; Are Absent Internal Valves Are Present I

\
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t the four valves present in heart and also st
: ate th

n|i5

] E Qe - eir locations?

5 Valve R S
y Tricuspid Valve Tricuspid valve is Joc . Location
be pulmonary Valve | Pulmonary Vave 15 a;t ed between the right atrium and the right ventricle.

2 | e artery. Ocated between the right ventricle and the pulmonary
.~ witral/ Bicuspid Valve | Mitral / Bicuspid valve il
3/ Aortlc Valve Aortic valve is Iocaat:c? LS located between the left atrium and the left ventricle:
4/5 etween the left ventricle and the aorta.

ate the phases of heartbeat?

t

b7 gyery single heartbeat includes thre '
- e — :

Ans-w|e major phases: atrial systole, ventricular systole, and complete cardiac
fastor™

|

Phase

ﬁ”—f Atrial Systole : - Description %
€ ‘ fill'Atna| systole is the contraction of the apei causes ventricular
| B ing. :
T Ventricular S : . ' ' :
| ? : ystole 1. \_/ent:‘cular systole is the contractionef thg ventricles in which blood
| is ejected into the pulmona i id
L — - - ; ry arte , depending on side.
7 Complete Cardiac Diastole Comeplete cardiac diastole occunﬁC systole. The blood chambers
= - : - of the heart relax and fill with bl e more, continuing the cycle.
;, Listthe principles and uses of Electrocardiogram? - \
v | : P ;

principle
The basic principle »of the ECG is that stimulation of a mus .the electrical potential of the muscle fibres.
Cardiac cells, unlike other cells, have a property known ag altofaticity, which is the capacity to spontaneously

initiate impulses. .

Uses g
sed to check your heart's thythm and electrical activity.

An electrocardiogram (ECG) is a simple _tgst'that’ [« _
trical signals produced by your heart each time it beats.

Sensors attached to the skin are used to dete
5. Define angiography and angioplasty?

Ans. . @
Angiography ‘ - . Co _
Coronary angiography is an X-ray ipation of blood vessels or chambers of heart. -
Q%y are called angiograms: This test is used to study narrow, blocked,

" The X-rays provided by an angi . ; : g
enlarged, or malformed arterie q 15 in many parts of your body, including your brain, heart, abdomen, and -

legs. v
Angioplasty : @ ' R '
: ns a blocked or narrowed artery. It restores blood flow to the heart muscles.

- Angioplasty is a procgeur at ope
6. Whati ibres? » .
is meant by Pu fibres? _ . _,
Ans, The Purkinje ﬁberz are specialized conducting fibers composed of glectncal[y exc1tab.le cells. Purkinje fibers allow
. the hEart'é ‘conductior.\ syst‘em"to‘create synchronized contractions of its ventricles, and are essential for

maintaining a consistent heart rhythm.

What do you mean by vasoconstrictio

' Vasoco iction p ; .
VaSOco'nst':i::ttli-::nlios s narrowing (co_nstrictlon) of blood vessels by small muscles in their walls, When blood

Vessels constrict, blood flow i slowed of blocked. Vasoconstriction may be slight or severe. It may result from
: ict, ,

disease, drugs, or psychologjcal conditions.
QSQd“atio P ot g
n , ’ f the relaxation of the blood ' 2
; Is as a result © ood vessel's muscul
Vasodilation i : 1aning of blood vess€é cular walls.
Vaso:;:zfc;g?\ lisstzémvggﬁ:niggm to enhance blood flow to areas of the body that are lacking oxygen and/or
Nutrients. L,

n “and vasodilation?

ns,
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i s5els?
8. What is the rate of blood flow in different types of blood ve B iorst e DR OO e
[ lood flow varies inversely with the total cross-sectional arez : s A
O o S anctionsl ares of the vesish j he velocity of flow decreases Blood flow is S'OWESt‘, R
total cross-sectional area of the vessels increases, the s while blood flow is highest in the arter; ’n R
capillaries, which allows time for exchange of gases and nutrients wh ries

: re?
9. State the role of baroreceptors and volume receptors in regulating the bloed pressu

Ans.  Role of Baroreceptors
Pressure receptors (baroreceptors) .
region and brain) and aortic arch (portion of artery that bends
h - ; [ sensory neurons
When blood pressure falls, baroreceptors activate sen ' .
i i i i ' eart, and by causing vasoconstric
centre in brain reacts by increasing the rate and force of contraction of h y g striction

arterioles. Both these changes restore blood pressure to normal.

: i ies (7 ios that supply blood te
are present in carotid arteries (arterie that supply blood ) the haaq
yetween the ascending and r.le:cer;rjmr} 2o

that send information to brain The r_om,,/,

Role of Volume Receptors >
As blood volume decreases, it is detected by volume receptors & pressure oW decrease. As blgny
volume increases, it is detected by volume receptors & pressure and flow mcre@ der normal circumstancs,
blood volume varies little.
10. Differentiate between thrombus and embolus?

Ans. Thrombosis ' \ N ‘
Thrombosis is the formation of thrombus. Thrombus is a solxdm r plug of blood constituents (clat) in
a blood vessel. This mass may block (wholly or only in part) the vé&K

Thromboembolism < a ) o
Formation of thrombus in a blood vessel and th K riage to any other location is cjjaq
thromboembolism.

Embolus 4

A thrombus may be dislodged and carried to some ?@zations in the circulatory system. Such a thrombuys s
called embolus.

Lo STIONS

Q1. Describe the structure of the walls of he@ rationalize the thickness of the walls of each chamber?
Ans: See Long Question No. 01 ‘ :

Q2. Describe the flow of blood through s regulated by the valves?

Ans: See Long Question No. 01 . . :

Q3. Explain how a heartbeat is initfated and controlled?

Ans: See Long Question No. 01 -

Q4. Describe the detailed st @)f arteries, veins and-capillaries?

Ans: See Long Question No. '

Q5. Describe the role of ary sphincters in regulating the flow of blood thrdugh capillaries?
Ans: See Long Questiom®o. '

Q6. Write the com% s of pulmonary circulation?
Ans: See Long QuestiofNo. 07

Q7. What are the main components of coronary,,hepatic-pon.'tal and renal circulation?
Ans: See Long Question No.07 . ‘ .

Q8. Define blood pressure and explain systolic and diastolic pressure?
Ans: See Long Question No. 08 ' ‘

Q9. Define the term thrombus and differentiate betwee’n thrombus and embolus?
Ans: See Long Question No. 09 . e '

Q10. Identify the factors cauéing atherosclerosis and arteriosclerosis?
Ans: See Long Question No. 09 ‘

- Q11. Write notes on Angina pectoris, heart attack, and heart failure?
Ans: See Long Question No. 09

Q12. Outline the main principles of coronary bypass and angioplasty?
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Lueston No. 09

; es in life styles th -

g the chang : ; at can prot

% Long Question No.09 Protect man from hypertension and cardiac problems?
¥ cribe the structure and role of lymph ¢

: g:e e Question No. 10 MPA capillaries, lymph vessels and lymph ducts.

g

| INQUISITIVE QUESTIONS 1

B ‘pressure in :
why 15 thepr in the pulmonary circulation lower than in the Systemic circulation?

f irculation is ‘
pulmonary ¢ a short loop from the heart to the lungs and back, requiring less for ump blood.

- illari : ;
The ll{ng‘tca: |il:1|r|isrta ;: tt ff\;nat:d delicate, §O lOWer pressure prevents damage and allows effigentgas exchange.
th rl;ol" seimpay r ‘Ve human heart to develop early and begin funcfionirng@| the developing
em s - , . , ! :

., The heart forms early to ensure delivery of oxygen and nutrients to the rapidlq“-aé’issues of the embryo.

garly circulation also removes waste products essential for normal development.
‘ Justify how vasoconstriction or vasodilation is reflective of emotions. '
s. gmotions trigger the autonomic nervous system, which - affects bloqa <. For example, fear causes
ﬂ. P

vasoconstriction (pale skin), while.embarrassment causes vasodilation (blgShi

y Justify in what way the blood circulatory system is;depeﬁdent hatic system.
ans. The lymphatic system returns excess interstitial fluid and proteins bloodstream. It maintains blood volume
* and pressure, supporting the function of the circulatory system. u ' ,
. Interpret why the swelling of the lymph nodes is a cause ¢ orn.’ ,
uus. Swollen lymph nodes indicate that they are actively fightingsigfections or abnormal cells. Persistent swelling may
signal infections, immune disorders, or cancers requiringffiiedica attention.

6. Trace the path of lymph from a’lymph capillary unfil i returned to ihe blood.
Ans. Lymph enters lymph capillaries, travels throu h l% mph vessels, passes through lymph. nod_e:s, and dra'ms
" into the lymph ducts (right lymphatic orthor% Se ducts empty |ymphrinto the subclavian veins, returning

i

it to the bloodstream. 7
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Self-Assessment Unit 11 |
Time allowed g Min
N

Max. Marks: 28 r. (10x1=10
Q1. Each of the following question has four options. Select the correct answer. (10x1=10) |

1.  Compared to veins, arteries typically: .
(b) Are located closer to the skin surface

(a) Have thinner wallsz

(c) Transport biood away from organs

The bicuspid (mitral) vaive controls the passage of blood between: ‘
(b) Pulmonary vein and the left atrium

(d) Left atrium and left ventricle

(d) Lack internal valves

(a) Stomach and small intestine

(c) Right atrium and right ventricle : '
At the conclusion.of the first heart sound, the bicuspid and tricuspid valves are:

(a) Bicuspid shut, tricuspid open (b) Bicuspid open, tricuspid shut
(c) Both open (d) Both closed
Under resting conditions, the human heart pumps approximately how much

: (a) 2 liters (b) 3 liters (c) 5 liters
5. ' The sound “lubb” during the cardiac cycle is caused by: Q
(@) Closing of the tricuspid and bicuspid valves  (b) Closing of the semilu S
(c) First "lubb” then "dubb” sequence (d) Abnormal heart murr@
| \.

odhper minute?
8 liters

6. The SA node triggers heart contractions in the:
left atrium

(@) Right atrium only (b) Right atrium and %
(c) Both atria , (d) Left atrium and& ight atrium
7. What is the average systolic pressure in a healthy young adffft?
Hg

: (a) 60 mm Hg ’ (b) 80 mm Hg - (
8. Blood pressure is greatest in , while blood flow es¥in the:
apillaries; arteries (d) Veins; arteries

. (@) Veins; capillaries (b) Arteries; capillaries
9. A “lub-hiss, lub-hiss” lieart sound instead of the nml “lub-dubb” may suggest:
ioning.pacemaker

(b)
ed blood pressure _
humans aids in material transport?

- (c) Nervous sysfem (d) Respiratory system
: ‘ (5x2=10)

(d) 120 mm Hg

(a) A blocked corcnary artery

(c) Faulty semilunar vaive A

10. Besides the circulatory system, which otheps
. (a) Lymphatic system (b) Digestive sys
Q2. Write short answers tc the followi
- What is the main difference between

. Enlist the four valves present in heart
. Define.angiography and angiopla%. ‘

iohs A
“of an artery and a vein?
Iso state their locations.

What do you mean by vasoc on and vasodilation? S
' S (4+4=8)

3. Write detailed answer to t wing question

Describe the flow of bio gh heart as requlated by the valves.
e of lymph capillaries, lymph vessels and lymph ducts.’1

1
2
3
4. ' - What is meant by Purkinje fibres?
5 v
Q
1.
&

Describe the structur@
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