HUMAN PHYSIOLOGY (Minor Elective)

B.A. IV Semester (NEP 2020)

Unit Il

AsIerosil ara
pugpdter v
aril wupsiter tarsil

IASTATIDI seczanferes i
(& =10 ) [l
S 5 P O P s | T P
alz'.'dam:r__
(& 510 | Fel
ar=if pugptier forar

Praersil doure f2setctoft erure
DEID2 A a1zl Dol
foraett srarforar

Human Circulatory System

The human body consists of complex organs and organ systems. Hence there exists complex
functional systems and these systems should be performed without any distractions or problems.
In order to function properly the supply of the required amount of essential nutrients is required.
This role is taken by the human cardiovascular system.

Let’s gain knowledge on this vascular system, its definition, its anatomy, cardiovascular system
function, and how to protect it. We will start by learning the definition of it. A type of organ
system that allows the blood to transport essential substances by circulating all over the body.
The essential substances include nutrients, oxygen, carbon dioxide, waste products, and

hormones.



Cardiovascular System Anatomy

There are several organs, tissues, and systems that are combined to work together to take place
the circulation in the body. Let us see what is the cardiovascular system made of? It consists of
the heart, circulatory system, blood vessels, and blood. The blood is transported to all the organs
that carry oxygen and nutrients. This vascular system is powered by a specialized organ called
the heart.

1. Heart: The muscular pumping organ that is situated in the thoracic region is called the
heart. It consists of four chambers namely the atrium and ventricles. Even though the
heart is found in other animals, the human heart is found to be advanced in both structure
and function.

2. Circulatory systems: It can further be divided into two parts

a. Pulmonary Circulation: In this circulation, the transportation of deoxygenated blood
takes place from the right side of the heart to the lungs. Later the oxygenated blood is carried
into the heart from the left side of the heart. The chambers of the heart that is involved in the
pulmonary circulation are the right atrium and right ventricle.

b. Systemic Circulation: In this circulation, the transportation of the oxygenated blood
takes place from the left side of the heart to all the other parts of the body. Systemic circulation
aims at removing the waste material from the tissues. It also returns the deoxygenated blood
from the body to the right side of the heart. The chambers of the heart that is involved in the
systemic circulation are the left atrium and left ventricle.

3. Blood Vessels: The highways of the body where the transportation of the blood takes
place are called blood vessels. The amount of the flow of blood is correspondent to the size of
the blood vessels. The blood vessels consist of a hollow region known as the lumen through
which the blood passes. They are lined with the endothelium which is a thin layer of the simple
squamous epithelium. It aims at preventing the formation of clots inside the vessels.

There are Three kinds of Blood Vessels:

a. This type of blood vessel carries the oxygenated blood away from the heart.
They face high pressure as the blood is to be taken away from the heart, the blood is pushed at
greater force thus increasing the pressure. Hence they are more elastic, thick, and more muscular
in nature. A more percentage of the elastic tissues in the human body is present in arteries that
helps to stretch and accommodate the pressure. The smaller arteries are more muscular and thus
contract or regulate the flow of blood. Thereby controlling the amount of blood travelling to each
organ. The branches that arrive at the end of the arteries are called arterioles. These are narrower
in nature and greater in number hence facing lower levels of blood pressure. They act as bridges
between arteries and capillaries.

b. The smallest and thinnest type of blood vessels are capillaries. It can be
found running in every tissue of the body. They act as a bridge between venules and arterioles.
They carry the blood very close to the cells in order to exchange nutrients, gases, and waste
materials.



C. They are the return parts of the arteries. During the contraction the arteries,
arterioles, and capillaries absorb more force, veins have low blood pressure. Since they need to
push the blood back to the heart they rely on inertia, gravity, and force of the skeletal muscles.
Thus the walls of veins are less elastic, less muscular and thinner in nature.

The veins contain one-way valves in order to facilitate the movement of blood and stop blood
flow away from the heart. When the muscles get contracted they push the blood closer to the
heart. When the muscles relax the blood gets trapped until the next contraction.

Venules are the same as arterioles instead of connecting to capillaries they collect the blood and
send it to the veins for transporting back to the heart.

The human body consists of about four to five litres of blood. It is a liquid
connective tissue. It can maintain homeostasis of the nutrients, gases, and waste by
travelling throughout the body. It is made up of blood cells, platelets, and liquid plasma.
The blood cells are of two types: red blood cells and white blood cells. Let us look at
each of the blood constituents.

a. Red blood cells or RBC are also called erythrocytes. They are the
most common type of blood component. About 45% of it make up the blood. They are produced
inside the bone marrow. They are disk-like structures that are biconcave in shape. Where the
centre of the disk is thinner when compared to the edges. This unique feature of erythrocytes
makes them acquire more volume thereby increasing the ratio of surface area to volume. They
lack in nucleus hence there is no DNA content. They consist of a specialized pigment called
haemoglobin that supplies oxygen to the blood. The pigment is made up of iron and proteins
thereby increasing the oxygen-carrying capacity. The high surface area to volume ratio helps to
transfer oxygen into the cell in the lungs and out of the cell in capillaries.

b. The white blood cells or WBC are called leukocytes. They are in
very small amounts in the bloodstream but perform important functions. They can further be
divided into granular leukocytes and agranular leukocytes.

. Depending on the presence of chemical-filled
vesicles. It can further be subdivided into three types, neutrophils,
basophils, and eosinophils. Neutrophils consist of digestive enzymes that
can neutralize body invading bacteria. Basophil releases a chemical called
histamine that helps and protect the body from infections. Eosinophils
consists of specialized digestive enzymes that can digest the viruses bound
by antibodies.

. They include lymphocytes and monocytes.
Lymphocytes are a combination of t-cells and natural killer cells and b-
cells. T-cells and natural killer cells aim at fighting off viral infections. B-
cells produce antibodies against pathogens. Monocytes develop
themselves in the form of macrophages. These macrophages ingest the
pathogens or the dead cells around the wound.



C. They are also called thrombocytes. These are responsible for the
clotting of blood and the formation of the protective tissue called scab. The large
megakaryocyte cells in the bone marrow that rupture periodically. These ruptured
pieces are converted to form platelets. They lack in the nucleus.

d. The liquid portion of the blood that makes up about 55% of the volume. The
mixture of proteins, water and dissolved substances are combined to form plasma. The water
content in the plasma varies depending upon the hydration level of an individual. The proteins in
the plasma are made of albumin and antibodies. Albumins provide an isotonic solution to the
body hence maintaining the osmotic balance of the body. Plasma acts as a transport medium to
move substances throughout the body.
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Cardiovascular System Function

The main functions of the cardiovascular system can be divided into three subcategories:

1. As the name implies it transfers oxygenated and deoxygenated blood
heart to other parts and back from other parts of the body to heart. It transports oxygen
and essential nutrients and removes waste products and carbon dioxide from the body.
Whereas the plasma helps to transport the hormones in the body.

2. The white blood cells present in the human circulatory system helps to
protect the body from infections. They clean the debris and fight against pathogens. They
can also form scabs in order to seal the wounds. Thus the entry of pathogens into the
body is restricted.



3. The vascular system acts as a tool to monitor the ability of the body to
maintain hemostasis. They are also responsible for maintaining a stable body
temperature. When the blood is overheated the blood vessels that are present near the
surface of the skin open up to dump the excess heat to the surroundings. This condition is
called hyperthermia. Whereas hypothermia refers to the constriction of the blood vessels.

e Fre AT & &I H HHAS T T
Ted (51€) N-Fas F AT IR Fisiarer @wer 379 387 & HiR, IR, gE0 ggar iR A=
3R & afer & qrT F T 3R T ¥ 3HS At AR AR AR A Gopw ¥ SHHT ITAR
Fo BT & Fae 8, o dist 3muR 3w 3R fega @er arT (lower border) & @ 3R
foua §1 SO e S FenfAfAd TaRoT @ §3T §, B gEA@RoT (Pericardium) FEd €l
O Al War F T F AT AT gg R’ T B

T AR ¥ IR SISt # e B o oIS gifte 3R iR o 3R § e ik ag 3k &
F P8 d fT # v RAAGS ge (septum) §, ST gt 3R & IR A e A& &an vda 3R
Udh P8 W g, 3 3ifeig (Auricle) Fgerar & 3R & &1 @8 @eT (Ventricle) &gl SaT 1
aIfes AT & 3 3R 31t #FERRI3T (superior and inferior vena cava) & & &g &, fSa® grr
R dlea TgT & mar &1 v a3 By 3feig 3R Few & g & § TIw Fufear (valve)
ot §5 ¥ TST & HPaa & wad 3feig & FHfaa g W sufeadd e i 3R g s §,
ford *fT e & oo arar B1 aifter e & pupet gl (pulmonaryartery) @1 8 35 ¥
e & FoRd 99 W IR pogpdr Yl F Sar g3 Fopdar H Tom ST &1 S UhR aS



3R & FW 3l § 3R AR Pew ad P F arR popd Rt & B € Sad gr
TUGH 3 [ T GiRiogavee) IR dleat 3mar & 3R 3feie & agger e W a8 e
Ao 3R feie & g & B gRT Ao F o ST 1 a1 3R & 57 D W o Furfeas
ol g8 &1 ¥ Ao 7 FATUHN (aorta) w1 By & OFA IRR Aevarat AwvH 3 e FNar §
3R T 3d @3 gRT AR WK F TOR F=p BRI gRT e A e & gt sifeig
sifeig # e 3mar 1 T & HFaa 3R thema F gRT IRR W uRaed & o0 ga@ gam=n Sar
ST & 99 €1 %6 & USHhe gRT #ATGH A ¢ 3 & & Te< ded ¢ AHAT 3a8AT # I8
IE 72 IR ufa e ws Agsa & e &

-

YATAAT (Arteries) TeT & Y TR P o AAarel ordiel Afordl AT aifeerd ¢, foasd gRT 3R

39 F ugTar ¥ T ¥ PAeeareh HTT AR & S 987 F & W §8 36T F A W

ug g, &Y 3ifas emanstt F o & Sl §1 FeraeEh ¥ e’ et e 3 =l Sl €
St ST MY, fAdelc S §, 31T R DieT didT ST &1 ¥ B

MRS YATAHIT (Arterioles) Feellal &1 UfFTAT @1 Aoeadt amEW v gav & e e §
Sad I v o1 ART de AT § AT T & HROT T 1T &, dF S8 9A7T § 38 e a7
# TR ugTar AT ¥ SHA AT (anastomosis) Fed Bl

T O forperearel af T YA ¥, PEGH! (pulmonary) 3R FEIUasl| Fopar Uael afea e
¥ e & gard QY emaEn3it # faaws @ Sl § 3R udd $Upw F e ve AmEr I S
¥ 38 gl o yRee e o & o SRR A gogpw #F g §

R (Veins)

yAfAST Y T A TT ¥ & e § 3R 3 F gaw At F 3T @ o § O gr
3191 diwor 3R RS IR F TR0T W A {1 3T Bt F R0 Ry @ & s gro
giyor 3R e & IRa IR F TeoT W A § 37 FRAFT F RRIW grH g & Sead
gRT Tivor 3R 3ieRislT & IRd TR geT o dleaw e ¥ T IS TR] Fer SAer §, I9iy
Tafd 3ad FS JYRE A& ANl Idva RRE T R § I 3 TR A geg # e andr
AT ¥ SHPT IUAG Tge! TAIT T AN &1 FOHH AT IR IR P 36T F of TR FOpH
T T d o I €

fRRratt @ uRer HREET & A dar ¥ el i FR@nt F R TRk ST, dvor 3k
RS M & v & gAITe, HRABIT & 37 HET F 31 I & Td Rw geredr &1 3
HIAAIHT B e F gua FEARRIT (veinules) Tae &1 F Faar PR et a2 gar fr R
Ty €1 3 3R I BRT o ¥ s yR FEw R/ ger el &, S i F FwfRRd gan
el &



R A e e R € were R, pogpdr R 3R a5fa ar agpdafaarfer
(hepatic or portal system) fRRTE|

$IABIT (Capillaries)

g R R 3 & HAGBT & I &
ATIH A & T &

AIMEPIGT T T Agcaqol aTd HRAFT dgernal &l TAfAAr 3R RRT & fra 7 Hidamait o
g FBUa @ ®1 e & yaAfAgt F IR 3nar §1 F yafaar FRwnkt F @ww & S €
FRAFT & gEY IR F RRT yRHA AN &1 39 TAR HRAFEAE T T & FAS T &
st T 3R & A T A § 3R gEd IR & gEl & A B

PP cTed Y&A aed? gicr &, Srerehr At 3iq 3 Haer v PR A w S & 59
S AT YA T MR ST HIAPIBT H UaTE Il & 39 IH7T AW H 3UfeAyd Uive 31aaq
3R RIS & 3EA 3T & Sadt A AT A FNGT § AT 397 F g arelt IwEAE st
F woeasy St fAgE a1 3ifad ugrd aad € 3 SRR & o 3 €1 I ¥ R o gRe @ Sran
¥l uear 9% R SRt F yaka dar &1 SR@T 3vw F Jeow gaA R g i ¥ 55
forer o & g T RUE g §1 T e T 3R 9 AR st €1 3w v Rt @
3R &l ST 1 Iel a6 AGRRT 97 Ser

TCT & UHT ¥ A e ¥ A I IR Aguee & 3nar ¥, 99 389 gl Hr ARt
WX gaTd UsaT &1  gaar § 3 2 ax @ et el €| o9 R 9w ¥ e orar € a9

fafeat R qdaa & S &1 I% gara @Reara (blood pressure) TEETAT €1 I8 FARUHAAN A FIH
T 3@ 1 AT S 3T A fAwmerdt St €, 39 gd FH Bl St &1 BRI F I8



g B gl &1 RNt 3 sEw o oo gl ¥ el af AR gl ¥ g e & A e
iR SeTehl TR =T @i & 3R 331 T Ha T ¥ T@EY a1 e 3 wgae @ (systolic
(systolic pressure) 120-160 fa#h 3R AU @ (diastolic pressure) 80 & 90 fHaT. URT Far
el



