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Learning Outcomes KEY CONCEPTS

Children will be ableto:
� Blood vascular Systemunderstand and describe the structure and function of different parts
o Heart-The pumping organ

of heart)draw diagramsof the heart and circulatory system Structure of heart

o list thefunctions of the heart, blood vessels, lymph, RBCandWBC > Pericardium)discuss the blood vessels associated with the heart > Heart chambers

o define circulation of blood in the heart and the body > Septum
Blood vesselsassociatedD explain ABO blood groupsand their importancein blood transfusion
with hearto define abnormal conditions of the heart

Working of heartand

Having learnt aboutstructure and functionsof blood and external circulation of blood

structure of heart in class VI, here,we will study more details
> Double circulation

Heartbeat and heart soundsaboutstructureand functionof heart, circulation of blood in heart
> Heartbeat

and body and thelymphatic system. > Heart sounds

Circulatorysystem in humansconsists of two systems: Cardiac cycle

) Blood vascular system Blood vessels

D Lymphatic system
� Arteries

> Veins

BLOOD VASCULAR SYSTEM > Capillaries

There are threemain partsof blood vascular system:Heart,blood $ Blood groups and blood

transfusion
vessels and blood.

Table 6.1 Parts of Blood Vascular Systemand their Functions

•ABO blood groups

Antigen and antibody

Parts Function
interaction

1. Heart Purmps blood into blood vessels.
> Clumping reaction

2. Blood vessels Arteries, veins and capillaries, through these vessels

•Blood transfusion

blood flows from heart throughout the body and returns

• Conditions related to the

to heart
functioning of heart

3. Blood Fluid thattransports substances to various part of body.
�Lymphatic systenm

•Lymph

HEART-THE PUMPING ORGAN > Functions of lymph

Theheart is a muscular pumping organ.It is of the size of a fist

Lymph vessels or lymphatis

Lymph nodes
and is shaped like a cone. It lies between the two lungs in our
chestcavity, slightly towardsleft-side.

Significance
oflymphatic

system



Iswalls
areformed of cardiac

muscles. These muscles
contract andrelax tirelessly throughout life.fecause

of cardiac muscles, heart beats
continuously and pumps blood into the arteries.

Structure

of Heart

pericardium

Heart isenclosed
in a sac called

pericardium. It is formed of two pericardial membranes. Thespacebetween
thesetwo membranes is

occupied by
pericardial fluid. It prevents friction betweenthese

membranes. Pericardium
protects heartfrom injury.

Heart Chambers

Human
heart has four chambers:

I Upper
two chambers -right and left auricles

Lower two cchambers –right and left ventricles

Aorta
Superior

Aortavena cava

Pulmonary

Right Pulmonary.
artery

auricle Left
veins

auricle Left auricle

Coronary
Right auricle

sulcus Pulmonary Bicuspid valve

aorta
Semilunar valves

Right
- Left Tricuspid valve

ventricle ventricle
Left ventricleRight ventricle

Inferior

vena cava Interventricular

septumn

(a) External structure (b)Internal structure of heart

(Arrows show the path of blood flow)

Fig. 6.1 The human heart

Auricles or Atria (Receiving chambers of the heart)

Auricles are the receiving chambers of the heart. They have comparatively thin walls. The right

auricle receives deoxygenated (impure)blood from the whole body by two large vessels, the

Superiorand inferior venacavae (sing. cava). The left auricle receives oxygenated (pure)blood

fromlungs byfour pulmonary veins.

Ventricles (Distributingchambers of the heart) Why are ventricular walls thicker than

Ventricles are the distributing chambers of the atrial walls?

heart. They pump blood into blood vessels. Their

walls are thicker than those of auricles. The right
Ventricles pump blood to the whole

Ventricle receives deoxygenated
blood from right body. So,they need thick and

auricle and Pumps it tothe lungs for
oxygenation.

two aortas under pressure. Auricles

muscular wall to pump blood into

Theleft ventricle isthe largest heart chamber and
push blood to ventricles alone and

has thethickesttwalls.It receives Oxygenated
blood

need not to apply much pressure.

fromtheleft auricleand pumps it tothe whole body.

Circulatory System



A muscular wall between left and right auricles
called interauricularseptum

and
between

left
Septum

and right ventricles called interventricular septum, separates
the left-side of the

heart
fromits

right-side. Sothe blood cannot go from one auricle to other auricle and from one ventricle
to

other

ventricle.

Significance of Separation of Rightand Left Sides of Heart

Complete separation of right and left sides of heart prevents the mixing of oxygenated
and

deoxygenated blood. It has resulted in two independent circulations, pulmonary circulation
and

systemic circulation.

Cardiac Valves

There are four valves in the heart which control the directionof

blood flow in the heart and into the blood vessels. They open and

close about 100,000times a day. Valve open Valve closed

)Atricuspid valve guards the opening of right atrium into right
Fig 6.2 Structure of

ventricle. bicuspid valve

)Abicuspid valve guards the opening of left atrium into left

ventricle.

)Semilunar valves are three half-moon-shaped valves present at

the base of pulmonary aorta (pulmonary semilunar valve) and

aorta (aorticsemilunar valve). They control flow of blood from

right ventricle into pulmonary aorta, and from left ventricle into

aorta. Fig 6.3 Structure of

When atria contract,the cuspid valves open. When ventricles semilunar valves

contract, the pulmonary and aortic semilunar valves open and

cuspid valvesare slam shut.

Function of valves:Valves prevent backflow of blood.
TRICUSPID AND BICUSPID VALVES

Blood Vessels Associated with Heart
Valves are flaps of connective tissue, attached

to the papillary muscles of the ventricles by

1.Blood Vessels Supplying Heart several cords of connective tissue. The cords

)A pair of coronary arteries arising from aorta prevent the valves from being forced into the

supply oxysygenated blood to heart muscles.
auricles when ventricles contract. The valves

DA series of coronary veins collect blood from
permit the blood to flow from auricles into

ventricles but not in reverse direction.

cardiacmuscles. These join to form coronary sinus

which opens into the right atrium.

2.Blood Vessels Arising from Heart

)Pulmonary aorta carries deoxygenated blood from rightventricle to lungs for oxygenation.)Aorta arises from left ventricle and carries Oxygenated blood to various parts of whole boay.
3.Blood Vessels Bringing Blood to Heart

)Pulmonary veins (two pairs) bring Oxygenated blood from lungs to theleft auricleor left atriu
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JAnterior

or superior vena cava also
called

precaval
brings

deoxygenated bloodtothe right
auricle from

Something More

head.
and upper part ofthe body.

Pulmonary veins are the only veins that

Posterior

or inferior vena cava also called
postcaval

carry oxygenated blood.

brings
deoxygenated blood totheright

auricle from
Aorta is the laraest and the longest

remaining
part, i.e., lower part of thebody.

artery in the body.

Working
of Heart and

Circulation of Blood

Posterior vena cava is the largest vein.

1The right.
atrium receives

deoxygenated blood from various parts ofthebody bytwo larger veins,ie., vena cavae (anterior vena cava and
posterior vena cava). The left atrium receives oxygenatedblood Ifromlungs by twopairs of pulmonary veins.)Boththe atria contract at the same timeand theircuspid valves open up. The blood fromleftatrium comes in the left

ventricle and from right atrium intothe right ventricle.)Both the atria relaxand ventricles contract. The cuspid valves are slamshutand semilunar valvesopen up.

Theoxygenated blood from the left ventricle is
Something Morepumped into aortaand is distributed to allthebody

parts by arteries. Blood circulation was discovered by
The deoxygenated blood from right ventricle is

William Harvey. He demonstrated that the

pumped intopulmonary aorta and is transported
heart acts as a pump, and that the blood

tolungsbythepulmonary arteries foroxygenation.

flows in the body in a closed system of

arteries and veins.

Double Circulation

PULMONARY CIRCULATIONBlood in our body flows through two (Circulationof blood between lungs and heart)

independent circulations: Pulmonary
circulation and systemic circulation.

PulmonaryCirculation:The deoxygenated
blood fronm the right ventricle is pumped
to lungs through pulmonary arteries.

Lung capillaries Pulmonary veinInside the lungs blood is oxygenated. The
Oxygenated blood from lungs is returned

Pulmonary artery Aorta

Right auricle Left auricleto heart into the left auricleby pulmonary
Vena cavae Heart

veins.

Right ventricle
LeftSystemic Circulation: In systemic ventricle

circulation, the Oxygenated blood from left

Capillary network
ventricle goesto allthe body parts through in head, limbs and

internal organscOrta and is returned to heart to its right
auricle.

Asthe
blood travelstwicethrough the heart

inone
complete cardiac cycle, it is called

(Circulationof blood between body parts and heart)

SYSTEMIC CIRCULATION

double
circulation. In double circulation,

Fig. 6.4 Circulation of blood
the

oxy� deoxygenated bloodgenated and
(Double circulation) in humanstemain

completely isolated.

Circulatory System



Heartbeat and Heart Sounds

Heartbeat

The rhythmic contraction and relaxation of auricles and ventricles isknown as heartbeat..A
normal

human heartbeats about 72 times per minute. One heartbeatincludes:

)aphase of contractionof heartmuscles -Systole
)a phase of relaxation ofheart muscles -Diastole or General pause

• During systole, first theatria contract to push the blood into ventricles and then the
ventricles

contractto pump blood into blood vessels.

•During diastole, the heartreceives blood.

Heart Sounds

Contraction of atrial chambers and Something More

then of ventricular chambers are the
Blood pressure is the pressure exerted by blood on the wall

two phases of a systole. These two of arteries. It is measured by sphygmomanometer. Blopd

phases of systole can be heard as lub pressure is highest when
and dub sounds which are caused ventricles contract and

by the contraction of muscles and pump blood into arteries.

shuttingdown of valves.
This is called systolic

)In the lub phase, the ventricles
pressure. Blood pressure

is lowest when ventricles

contract and cuspid valves close. relax. This is called diastolic

)In the dub phase, the pulmonary pressure.

and aortic valves close. The normal systolic pressure is about 120 mm of mercury and

A normal heartrepeats these lub-dub
the normal diastolic pressure is 80 mm of mercury.

sounds about 72 times per minute.

Doctors use stethoscope to hear this lub-dub sound.

Cardiac Cycle /Atria

Ventricular systole

0.3 s

The events that occur during one heartbeatform one cardiac cycle.
systole

0.1 s

It is comnpletedin 0.8 second. It includesthe following three events:
Joint relaxation (Diastole)

Simultaneous contraction of boththe auricles to pump blood into 0.4 s

ventricles for0.1 second -Atrial systole

)Simultaneous contractionof both the ventricles to pump blood into

arteries for0.3second – Ventricularsystole Fig. 6.5 Events during a

)Relaxationof both auricles and ventricles for0.4 second –Diastole cardiac cycle

or Jointrelaxationor General pause

Pulse Rate (Rateof Heartbeat)

Therhythmiccontractionof heart can be felt inthearteries as regular jerks, called pulse. Each jerk

marks the beginning of a new ventricular contraction or a new pulse. The pulse can be felt
with

the fingertips pressed over the radial artery in the wrist. The pulse rate is the number of pulses in

one minute. It is equal to the heartbeatrate and is 72 times per minute fora normal healthy persol

By checking the pulserate of a person, doctors getimportant information onthe condition
of the

heart and blood vessels.
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Activity
1

Hands-on Leasning21s.

Aim:
To hear Lub-Dub sound of heart

Procedure:
Place your ear ontheleft side of the chest of your friend.. What do you hear?

iObservation:

Thelub-dub sounds are heard withthe rate of 72times per minute.

Activity 2 SEL Sel-Awareness

Analysing
21st,

Aim:
To feel and determinethe pulserate

Procedure:
Place the index and middle fingers of the right hand onnerside of the wrist of your left hand.Press lightly and feel the

throbbing movements or pulse. Count thenumber of pulses in oneminute. This gives the pulse rate.

observation: The number of pulses or throbs produced per minute (the pulserate) is 72.Conclusion: The throbbingmovements correspondto the blood being pumped by the heart into thearteries.

Pacemaker (Sino-AtrialNode-SAN)
Pumping action of heart is generated and

Superiorregulated by an electrical conducting Bundle of Hisvena cava
system of heart which coordinates the
contraction of various chambers of heart.

SA node

(Pacemaker)
RAThis conducting system consists of: AV node Bundle of His in

1Sino-atrial or sino-auricular node
LV

the septum
(SAN)or SA-node or Pacemaker.

Inferior

IAtrio-ventricular node (AVN) Or vena cava Purkinje fibres

AV-node, located at the base of right
Septumauricle.

Fig. 6.6 Conducting system of heart showingpacemakerTBundle of His or atrio-ventricular or (Arrows indicate the spread of electricalAV bundle located at the septum of impulses generated by SA-node)
heart.

IPurkinje fibres which arebranchings of bundle of His.

Sino-atrial node is a small crescentic mass ofspecialised cardiacmuscles. It is located intheupperWall of right atrium.The electric impulses are generatedby the sino-atrial node spontaneously andCOntinuously atregularintervals. Inan adult, SA-node sends out impulses 60-100 times per minute.npulseinitiates heartbeatand sets the heart's rhythm.Therefore,SAN is described aspacemaker.
Conduction of HeartbeatI

Electrical impulses generated bysino-atrial node cause atria to contract. These electrical impulsesrepickedupby atrio-ventricular node (AVN).
mpulses from AV node are transnmitted to the wallsof ventricles through the bundle of His and
ts Dranches, Purkinjefibres which cause ventricles to contract.
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O Check Point 1.

Name the following.

1. The instrument used by doctors to hear heart sounds

2. The blood vessels from heart that have valves

3. The events during one heartbeat

4. The valve that guards the opening of right atrium into ventriCle

5. The scientist who discovered circulation of blood

6. The circulation between lungs and heart

Romeub0dn2

Blood Vessels
Thick wall Narrow Thin wall One cell

lumen Wide thick wall

Blood flows through a system of tubes called blood lumen

vessels. There are three kinds of blood vessels: Arteries,

veins and capillaries.

Artery
Vein

Capillary

Arteries
Fig. 6.7 Blood vessels

Arteriesare distributing vessels. They carry blood away

from the heart to other parts of the body. They have thick, elastic and muscular wall.

Arteries carry oxygenated (containing oxygen) blood except pulmonary arteries that carry

deoxygenated blood to lung.Oxygenated blood is bright red because of oxyhaemoglobin which

is brightred in colour. In arteries, blood flows with jerks and under pressure due to the pumping

action of heart. Valves in veins allow flow

Arteries branch into small arteries and arterioles and into capillaries
of blood towards the heart

insideorgans.

Valves open

Veins

Veins are collecting vessels. They collect blood from body organs and

carryit to the heart. They have thin walls.The pocket-shaped valves

present insideveins make the blood flow only towards the heart. In

veinstheblood flows smoothly and is deoxygenated (without oxygen).
The veins are darker in colour.

You can see some of your veins because they are just under the skin
Fig. 6.8 Valves in veins

(i.e., superficial). They are more prominent in old
Artery

persons.
-Arteriole (small artery)

Veins begin as capillaries. They join and rejoin to Venule

form larger veins (vena cavae) that open into the right (small vein)

auricle of heart.

Capillaries Capillary network

Capillaries are the finest blood vessels. They are the

terminalbranches of an artery which rejoin to form a Vein

vein. The capillaries have very thin walls (onlyone-cell
Fig. 6.9 Capillaries connect arteries and vethick) formed of squamous epithelium.
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nique
role of capillaries

Asthe
blood

lows through
capillaries, food nutrientsand oxysYgen pass from blood to the cells

while

carbon dioxide and waste products passfrom cells tothe blood.

Table
6.2

Differences between Artery, Vein and
Capillary

Artery
Vein

Capillary
situated deeper underthe skin

Situated justunder the skin.

2 Thick-walled
|with narrow lumnen

Situated very deep within the organs.
Thin-walled with widelumen. One-cellthicktubes with narrow lumen.(cavity).

3.Through
artery, blood flowsfrom Through vein, blood flows from Capillaries join artery with the vein andheart to other body parts.

body organs to the heart. form a network in the body organs.
|4Supplies

blood from heart to
Collects blood frombody organs Helps in the exchange of food,bodyorgans. and brings it back to heart.

nutrients, oxygen, wastes and carbon
dioxide between blood and tissues.r Carries oxygenated blood (except Carries deoxygenated blood Carries both types of blood.pulmonary arteries).

(except pulmonary veins).

6. Does not have valves.
Has valves to prevent backflow of Does not have valves.
blood.

Something More

:1 If all the blood vessels (arteries,veins and capillaries)in the human body are placed end to end,theirtotal length would be more than 1,00,000 kilometres. They could form about 2.5 circles around the Earth.:2.A fish has two-chambered heart and it receives deoxygenated blood only.
3. The heart is four-chambered only in birds and mammals.
4. Generaly, emotions are considered to be heart-related. Scientifically, the human heart has nothing todo with the emotions.The heart is just a pumping machine which pumps blood throughoutthe bodyvia arteries and receives it back via veins.

l5125
BLOOD GROUPS AND BLOOD TRANSFUSION
ABO Blood Groups

Bloodgroup A Blood group B
KarlLandsteiner(1900)discovered that human Antigen

beings have glycoproteins on the surface of
Antigen B

A
RBC

RBCs, called antigens, and another type of

protein,gamma globulin in the blood plasma,
Persons with antigen A Persons with antigencalled antibodies. belong to blood group A. B belong to blood group B.

IWo typesof antigens,antigen A and antigen
Bloodgroup AB Blood group O

are f0und on human RBCs. Based on the
Antigen No

Antigen
Antigen

Presence or absence of these antigens,human
A

Dlood falls into four blood groups. They are
A, B,AB and O. Persons with both antigen A Persons with no antigenand B belong to blood group AB. belong to blood group O.Ihis forms ABO system of blood groups. Fig. 6.10 The ABO system of blood groups
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Antigen and Antibody Interaction

Twotypes of antibodies, Anti-A antibody and Anti-B antibody arefound in human blood
plasma,.

Persons with one antigen have natural antibodiesintheir plasma against other antigen, as
shown

in Table 6.3.

Table 6.3 Different Human Blood Groups,
imP Know Your Scientist

their Antigens and Antibodies
Dr. Karl Landsteiner (1868-1943) was

Blood group Antigen Antibody born in Vienna. He received medical

(on RBC) (in plasma) degree in 18g1 from the Universityof

Vienna. He identified A, B, AB and O
A A Anti-B

blood groups based onthe presence of

B B Anti-A antigens.
He establishedthe

reason for

the failure of blood transfusion when

AB Aand B None
the blood of a person is injected (transferred) into the

blood of another person. For this, he was awarded the

None Anti-A and Anti-B
Nobel Prize in Physiology and Medicine in the year 1020

Clumping Reaction

Antigen A of blood group A and anti-A antibody from blood group B are not matching. They

are incompatible.Similarly, antigen B and anti-B antibody are also incompatible. It means when

blood from blood groups A and B is mixed, clumping (orlump formation) occurs due to antigen

antibody interaction.

Blood Transfusion

Inthecase of severe injury or operation,there is considerableloss of blood and the patient needs

blood from outside. This transfer of blood from one person to other is called blood transfusion.

D Person who givesblood is called donor and who receivesblood is called recipient.

)For blood transfusion, the blood of the donor and thatof the recipientneed to belong to the same

blood group or be compatible.

D In incompatible blood transfusion, the antigensof donors blood are attacked by the antibodies

ofrecipient blood.This causes clumping of the donor's RBCs.

The blood transfusion is most successful, where theblood group of the donor and that of the

recipient is the same (because they have similarantigens and antibodies).

)Persons with blood group AB have no antibody in their blood, because their RBCs have both

types of antigens.Therefore,person with AB blood group can receive blood from all the tour

blood groups-A, B, ABand O. So persons with AB blood group arecalled universal recipients
or universalacceptor.

)The blood from groupO can be given to persons of any blood group because it has no antigens tO

react withtherecipient's antibodies. Therefore,persons with blood group O are called universal

donors.But theycan receive blood onlyfrom blood group O persons, because of the presence
of

both types of antibodiesin their plasma.

Doctors usually prescribe certain blood tests tor the correct diagnosis of a disease.Let us kioabout some tests by performing an activity.
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AAcfivityS €5SolAihsa

Aim:
To know the names of bloodtests and thelr

detectable dlseases

Analyslag
E21«t.

'Material
|required:Iaper, pen

Procedure:
Visit a nearby pathologylab and preparc alist ofblood tests and the discascs for which

they
are

carried out as given below:

Name of theBlood Test

1,Blood glucose level
Disease forwhlch the Tost is Carried Out

2. Haemoglobinestimation
Dlabetos

3. RBC Ccount

Anaomia

Polycythaemia, anaemia

4, WBC Count, TLC (Total leucocyte count), DLCTo know about inlection (WBC count increases if a

(pifferential leucocyte count)
person has any infoction)

5. Packed cell volume (PCV)or Haematocrit valueof To identily anaemia or polycythaemia (PCV increases

blood
in polycythacmia)

6. ESR (Erythrocyte sedimentation rate) ESR increases in rheumatic fever, tuberculosis and

malignancy.

7. ELISA Test(Enzyme-linked immunosorbentAssay) Detection of virus infection, encephalitis,yellow tever,

dengue, cancer and HIV

Activity 4 SEL Self-Awarenoss

Collaboratlon 21st,

Aim: To know about the blood

groupof people

Procedure: Collect informationabout

the blood groups of your family

members and your friend's family

members.

Make a chart for recording blood

groups of different persons, on a

Sheet of paper as given alongside.

Family

Family I

Family II

Members

of a Family

Father

Mother

Son

Daughter

Father

Mother

Son

Daughter

..m.

A B
Blood Group

AB Rht Rh

SEL Self-Awareness

Curlosity 21st

Activity5

Aim: To know the process of collecting
blood samplefor detecting disease by blood test

Procedure: Visit a pathology
laboratory

and request thedoctor toshow you the process for collection
Material required: Paper,pen

Note down the instruments
required

and observe the blood being collected in a

Syringeand transferred
into small

bottles.
Find out what alrcady has been added to the bottle to

of blood sample.

of blood. Ask thedoctor /nurse why it is nccessary
to shakethe bottle nicely.

The anticoagulant,
sodium citrate,

is added to prevent clotting of blood.

prevent clotting

Hint:

OShaking
of bottle properly

mixes anticoagulant
with the blood.
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Check Point 2.
Write True or False.

1. Arteries have valves in their lumen.

2. Capillaries help in exchange of materials.

3. The glycoprotein on the surface of RBCs Ís Called antigen.

4. Persons of AB blood group are called universal doiuTS.

5. Noantibody is found in the plasma of people having bluod yroup O

Conditions Related to the Functioning of Heart

1.Palpitations

Palpitationsare the feelings that the heartbeats are Unusualy strng(Very F�d, Lsually,

palpitations are not harmful but can be asign of sonerious heart cstiditiiti,

Causes of palpitations

)Usually felt after strenuous physicalactívity or in tense situations.

)May be due to imagination,as the heart appears to skíp a beat, jumnp or fae

)Stressand anxiety.

D Abnormal heartbeatswhich may be due to snoking,heavy drinking or intake of caffcine,

)Increasedheartbeatrate with above 100 beats per minute.

)Abnormal functioningof auricles.

2.Cardiac Arrest

Cardiac arrest is sudden failure ofheartto pump blood.Its symptors are: sudden ollape, no pul,

no breathing and loss of consciousness.This may be preceded by chest pain, dizzinss, shortnes

of breath and blackout.

Heart conditions thatlead to cardiacarrest

•Coronary artery disease •Major blood Joss • Seartfailure

•Low potassium in blood •Enlargement of heart muscles

•Valvular heart disease (leakingor narrowing of heart valves)

•Abnormal activity ofventricles

Risk factors for cardiac arrest

•Family history •High blood pressure •Smoking
•High blood cholesterol Use of drugs • Diabctes

•Overweight

3.Hypertension (HTN or HT)

Hypertension is also known as high blood preSsure (HBP).It is a condition in which blood pressure
in arteries remains persistently higher than normal 120/80 mm Hg. Blood pressure above 140/90
regularly is regarded ashypertension.Ina hyperternsive heart, the walls of ventricles get thickened.This causesthe cardiacmuscles to work harder,increasingtherisk of heart attack.Veryhigh blood
pressure may cause dizziness.
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Causes

off Hypertension: It may be dueto
Hereditary

factor

CigarettesmokingObesity

oLack<of physical.activity
Processed food

•Diet with high salt

o Use of oral contraceptives
•Stress(physicalor

emotional)
Pregnancy

•Caffeine

4HeartAttack

ris the decrease
in the bloodsupplytothe heart

muscles dueto clotting or blockageinthe coronary
artery

which supplies blood to the heart muscles. It mayleadto heart failure or cardiac arrest.

YMPHATIC SYSTEM

The lymphatic
system consists of Lymph (thefluid), Lymph vessels, and Lymph nodes.

lymph

Lymph
is

iltered blood. Itis a clear watery fluid without proteins and RBCs. It flowsthrough
lymphatic

vessels. It is a link between blood and tissue fluid.
when blood flows through capillaries from the arterial end to its venous end,its fluid plasmaChers out of the thin-walled capillaries at thearterial end. It is similar to plasma. It bathes all trekody cells and facilitates exchange between blood and body cells by diffusion. Thisfluid is called
interstitial fluid or tissue fluid.Most of the tissue fluid (about90per cent) gets back (reabsorbea)
into the capillaries at the venous end to complete the blood yolume. Rest 10 per cent fluid flows
through a system of finethin-walled channels called lymphatic capillaries of lymphatic systerm. The
tissue fluid on entering lymphatic capillaries is called lymph. The lymph collected in the lymph
vessels is poured back into theblood in the vena cava near heart.

Functionsof Lymph
Lymph actsas a middle man between blood and tissue fluid.

It carries out following functions:
-Tonsils

)Lymph helps in the distributionof nutrients and oxygen to Thymus
Point at which

lymph enters the

tissue cells.
blood stream

It helps in the removal of nitrogenous wastes and carbon Heart

dioxide from the tissue cells and pass them to the blood.
Spleen

Lymph absorbs fattyacids and glycerol(digestedfat) in the Lymph nodes

in groin

villi of small intestinethrough lacteals.

1Itslymphocy tesdestroy harmful pathogens.

It controlsconcentration of proteins in the tissue fluid.

lt carrieslymphocytes andantibodiesfrom lymph
nodes to

Lymph
the blood. capillaries

Lymph Vessels or Lymphatics

ymph vessels are called lymphatics. They start as blind

lymphatic capillariesin
the tissue spaces.They

jointoform

larger ducts. Lymph vessels have
valvesto

maintain flow of

ph towards vena
cava. Lymphatics form

network in the
Fig. 6.11 Human lymphatic system

body. Inthe villi of small intestine,
they are called lacteals.
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Lymph Nodes

Lymphnodes areformed of Iymphatictissue. These are sites of lymphocyte maturation. Thymu

and spleen are lymphatic organs.Tonsils and adenoidsare masses of lymphatic tissue.

Significanceof Lymphatic Systen

2 Lymphatic systemprimarilyservesforthereturn
of tissue fluidto blood. Ifthere is no lympha

return, blood volume would continueto reduce and tissue fluid would increase because f

leakageatthe capillary level.

maintaining
osmotic concentration of blood|to

facilitate

)Itreturns proteins to blood and helpsin

exchange of materialsbetween blood and tissue cells

9Check Point 3 Remembering/Understanding

Fill in the blanks.

1.
is feelings of rapid heartbeat.

2. The regular high blood pressure is called

3. Lymph vessels are called

4. is the lymph vessel in villi.

Wrapping it Up

•Circulatory system distributes oxygen,food nutrients and other substances to various cells of the

body. It removes CO,, nitrogenous wastes and excess of water and salts from the cells.

•Circulatory system comprises blood vascular system and lymphatic system.

Blood, lymph and tissue fluids are the circulatory medium.

•Human heart is four-chamberedand exhibits double circulation.

Cuspid valves are present on atrio-ventricular apertures, whereas semilunar valves are present on

the origin of aorta from left ventricle and of pulmonary aorta from right ventricle.

• Blood in arteries flows with jerk and under pressure from heart toorgans because heart pumps

blood into them.The flow of blood in them need not be regulated by valves.

Blood in veins flows smoothly at one pace and from body organs towards heart. Veins have valves

to control blood flow in one direction.

•Veins start as capillaries and by joining together form larger veins. They carry deoxygenated blood.

•Arteries begin as large vessels (aorta), branch and rebranch into capillaries.

Palpitations, cardiac arrest and hypertension are caused due to abnormal functioning of heart.
Lymph is a filtered blood and a connecting link between tissue fluid and blood.

KNOW THESE TERMS

Antibodies :Agamma globulin in the blood plasma

Antigens :Aglycoprotein on the surface of RBCs
Cardiac arrest :Failure of heart topump blood

Cuspid valves Valves present between auricles and ventricles
Semilunar valve :The valves present at the opening of pulmonarytrunk and aorta
Systolic pressure :Blood pressure inthe arteries at the time of contraction of ventricles
Diastolic pressure

The circulation of blood twice through the heart in one cardiac cvcle

Blood pressure in the arteries at the time of joint diastole or relaxation of heart chambersDouble circulation

Pacemaker :Specialised cardiac muscles in the wall of right auricle which generate heartbeat impulse
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