Circulatory System

qiR T

Circulatory System (Y& =R T IT Cardiovascular System) Teb THT diaf g o aH g
(heart), Y& (blood) 3R Yad-aTRBIY (blood vessels) TAHR T TR H Tad, SHTeRitoH,
I dcd 3R S(UTRIST &1 aRdg- Hd ¢ |

BT 3qUd (Components):

1. Heart (§ad)
2. Blood (Xdd) _ .
3. Blood Vessels (WEIT%WT{) — Arteries (?JTFﬁ), Veins (IQRIQ), Capillaries

P (Functions):

o SHIRIOH T4 UV dcdl DI DITRABISN ddb TgarT

o« CO. TYUT 3 UMY Uy &I PIfRw13f I Febra o

o AT YFRIY (immunity) § GG &AT (WBC, antibodies 3fTf¢ & 1)
o YRR BT AUHM, pH HJd d STd-Aqu1 Hda- HdfEd w3

mﬁﬁwﬁ

. HFd Iad G9R o closed circulatory system 8 (35 gHTT difedplal & 3iax JgdT

« Double circulation (GIg<T TUR) — G0 gad I hHha| d 91! TRR a1 3R Sral
?
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HEART (8¢Y) —

1. qﬁ‘l-ﬂ'ﬁﬂ/ Definition

English:
The heart is a muscular organ that pumps blood throughout the body through the circulatory
system.

f&dt:
E@Qgﬁ?ﬂﬁ&m(muscular organ) g ST Yad TR dF & ATEH ¥ R IRR H 3ad U
CRGIN]

2. R 3R TP / Location and Size

e English: Located in the thoracic cavity between the lungs, slightly tilted to the left.
« Hindi: T8 9& T[T (thoracic cavity) H, bWhs! & d1d, UIST T¢ SHT g TIN5 |
e Size: About the size of a clenched fist (EJEQT ﬁi?FIT) I

e Weight: ~250-300g in females, ~300-350g in males.

3. I / Structure of Heart

(A) 673’?? IVTTT/ External Structure:

« TP (cone) I 3MHR HT, it VR &1
« 18R ¥ Pericardium -TTH® a3l fareeh I feRT 81dT &, foraH pericardial fluid gl
® g 9T J &1 HRaT g

(B) ST FYTTT/ Internal Structure:
/4 Chambers / IR DE:

English f&dt
Right Atrium  GTAT 3ifeie (ST ST He)
Right Ventricle AT e (e Gl &éi)
Left Atrium ST 3fdig (SHUX TTT Hé)
Left Ventricle STAT fAad (R a4l wei)




[1 Fact:

Leﬁventricleﬁﬂﬂﬂ@ﬁ@?ﬁ%ﬂiﬁ%ﬂgqﬁwffmﬂTrIFﬂ%I

(C) dIcod / Valves in Heart:

Valve Name Between Hindi Meaning
Tricuspid Valve Right Atrium & Right Ventricle Aeurdt area
Bicuspid/Mitral Valve Left Atrium & Left Ventricle fegpurd! area

Pulmonary Valve Right Ventricle & Pulmonary Artery W dled
Aortic Valve Left Ventricle & Aorta HETYHA! dled

1 Function of Valves:
Valves ensure unidirectional flow of blood and prevent backflow.

oo Toh-fxITd® I9d UdTg ST 14d g 3R UIe S5 A Abd g |

4. X DT YT (Blood Flow Through Heart)

'] Double Circulation — GIg<T ¥9R;
Yad ged T 41 IR gHdT § - U §R B! &t 3R (Pulmonary Circulation), 31R T SR
R BT 3R (Systemic Circulation) |

1. Body — Vena Cava — Right Atrium — Tricuspid Valve — Right Ventricle —
Pulmonary Artery — Lungs

ERR T HTRSEH Yo — gl sifdie — gl fFag — BHhe)

2. Lungs — Pulmonary Veins — Left Atrium — Bicuspid Valve — Left Ventricle

— Aorta — Body
(P! ¥ SIS gad Jad — a1 sifig — Ja7 fAag — WR)

5. $I'€f/ Functions of Heart

English %ﬂ

Pumps oxygenated blood to the body TRR aﬁ \31Td{-lnl\7|"|gd1‘l I U Al




English %zﬁ
Pumps deoxygenated blood to the lungs &mﬁlﬂ_@:{ 3d DI m qH HoT
Maintains blood pressure Wﬁwm

Coordinates rhythmic contractions AIdG pad @[U:\f TRR H Yad HAR

6. 8cd CARIGRCIES ﬁ'dEI'UT/ Heartbeat & Control

e SA Node (Sinoatrial Node): Natural pacemaker of the heart.
— WY TTHHR, ged &t Tifd Fafa sar gl .
« AV Node, Bundle of His, Purkinje fibers — faggd Tidd ! fAadl # ugamd g

o Normal Heartbeat: 72 beats per minute in adults.

#31¢ Y@ IR §1d (Key Points to Remember)

e RGY T GI ARE b Iad ol Herd (oxygenated & deoxygenated)

. SO YT SfiiTogad Yad § HRaT &; &l I SfiaiioHe ad o
. TS 39 TR B VST 91T §; < 39 Bws) Bl

. dTeod 9gd Headqu! Yf¥et v § — Yad &1 a1y o 4 Adhd §
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Qﬁ‘l-ITQT/ Definition:

Inferior Vena Cava “Pericardium

English:
Blood is a specialized connective tissue that circulates throughout the body and performs
vital transport, protective, and regulatory functions.




fed:
Y5 U IR TR BT JAIS Sdd (connective nssue)% S Wﬁww%sﬁ?

UiRdgH, GR&T T =98 (regulation) oY HE@yUl B

Components of Blood / Ydd P UCH
Yad & J- I H diel ST §:
(A) Plasma (WITSHT) — 55%

English: Straw-colored fluid that is 90-92% water.

Hindi: UTel 7 ST aRe, ST 90-92% &l o ST 8IdT g |

Main contents:

Water (vfcl)

Proteins — albumin, globulin, fibrinogen
Glucose, amino acids, salts, hormones, enzymes
Waste products — urea, CO-

1 Fibrinogen is involved in blood clotting.
O] Albumin maintains osmotic balance.

(B) Formed Elements (W’q dcd) - 45%
Ycdh / Component ail'lﬁﬁ?q'ﬂ:[ ®Td / Function (Bilingual)

1. RBC (Red Blood Cells)  Erythrocytes 0, d CO. T (Transport of oxygen & carbon

dioxide)
2. WBC (White Blood i S
Cells) (White Bloo Leucocytes NI & & (Defense against infections)
3. Platelets Thrombocytes Y&k ST YabT §THT (Blood clotting)

Additional Details:

RBCs:

e No nucleus in mature human RBCs (ﬂﬂ&ff ¥ gRue RBC | -'-I]ﬁ-@-‘-l’ﬁ@?ﬂ)

o Contains hemoglobin, which binds oxygen
e Lifespan: ~120 days




WBCs:

e Have nucleus
o Types:
o Neutrophils (phagocytosis)
o Lymphocytes (antibodies)
o Monocytes, Eosinophils, Basophils

Platelets:
e Small, disk-shaped, no nucleus

e Help in clotting by releasing enzymes
o Lifespan: 8-10 days

2 Functions of Blood /W%Wﬂf

Function (English) a0 (%iﬁ)
1. Transport of oxygen and CO, NG| ﬁ?ﬁﬁqm&m@mqﬂaﬁ
2. Transport of nutrients W?‘l@?ﬁ[qﬁa—éq
3. Removal of waste 39y uerdf &1 fshraA
4. Regulation of body temperature YRR &1 dgHE FHaRd &
5. Maintaining pH and water balance pH 3R o WW RRCEI

6. Defense against pathogens (WBCs, antibodies) il‘IIQl&ﬁﬁ?&ﬂ (WBC, q e 3‘|T%)
7. Blood clotting by platelets & clotting factors ~ YddHld BT (@m g e mﬁ)

3.Blood Clotting (Xdd dT YT d4-1)

Clotting Factors (YT CEIE I DPRD)

G BT YaHT §-H H $d 13 clotting factors HIT Ad &, oig AHH il # 1T ST &:

Clotting Factor Name (English) H / Role

I Fibrinogen Fibrin dﬂldlﬁﬁ\ﬂlﬂ GHI(‘II%

Il Prothrombin Thrombin ﬁw%




Clotting Factor Name (English) T / Role
11 Thromboplastin (Tissue factor) Thrombin T ﬁw
\, Calcium (Ca?*) gt =Rl o sawas

V- Xl Other proteins Cascadeﬁmaﬂﬂ?f%

71 Vitamin K is essential for synthesis of clotting factors.

- faefd K YahT BRe! & Fafor & ol 2

Mechanism of Clotting (Step-by-step Process)
71 When a blood vessel is injured:

1. Injury occurs — Platelets rupture and release thromboplastin.
e TH R Weded Hed g 3R UiEaied 3sd ]
2. Thromboplastin + Ca* converts Prothrombin — Thrombin
TTATRE ek BT IufRUfA & URNTE 3 3ifte ¥ S o
3. Thrombin converts Fibrinogen — Fibrin
I BTRfaoH &1 BIsfed H dgadi g
4. Fibrin forms a mesh-like net — traps RBCs — forms clot (scab)

BTSTS Teh Wt §1dT §, oI RBC T S1Td & 31R UdehT ST ¢ |

1 This process is called coagulation or blood clotting.

11 U8 UfhaT Yo BT YapT STHAT (clotting) HeaTd g

Diagram: Blood Clotting Mechanism (Flowchart)

Injury to Blood Vessel

l
Platelets rupture - Release thromboplastin

l
Thromboplastin + Ca?*
l
Prothrombin — Thrombin
l
Fibrinogen - Fibrin
l




Fibrin network traps RBCs - Clot formed

#-Te 3@ gy 91d (Quick Facts):

Platelets live ~8-10 days

RBCs: 120 days, no nucleus

WBCs: Defense system

Fibrin: Final protein forming clot

Calcium & Vitamin K = essential for clotting

Summary (He&g #H):

uch a0

Plasma R HIT d
3Ry o ST @

. 3FISH/CO,
UiRag

WBC IRT R

Platelets IId DT YD TIAT]
UGB S BT

Clotting Factors el Saferd
CIGE

maﬂ%mt’r (Blood Vessels) —

U= / Introduction:

English:
Blood vessels are tubular structures that carry blood throughout the body.
They form a closed circulatory system in humans.

fedt:

oK aTighTY (Blood Vessels) TIZHT TREY Bdi &, Sl IR H o bl
T WM Y G WF b UgdTd! ¢ | A & T8 T 8 YR o
(closed circulatory system) CEI| %"I




() H& UPR P T aIfgP18 / Types of Blood

Vessels
3o aIfRTd i UHE YR @ I 7
1. Arteries (%I'lil’ﬁ'qsf)

2. Veins

3. Capillaries (PTRIPTY)

1. Arteries (?-I'Flﬁ'qrf)
farrera fda=ur / Description

Characteristic

#1 / Function W@Wﬁﬁli?%ﬂ%ﬁﬁﬁ%@arry
blood away from heart)

G BT UDHR / Type of  HTHIIA: SHTGRATS-gerd Yo (except Pulmonary

Blood Artery)

AR / Wall Structure AT, T 3R Uefy (Thick, elastic and muscular
walls)

dled / Valves EEEEG (No valves)

Xd DT qdld / Pressure 3= &dld (High pressure)

T/ Blood color ELEINIIS] (Bright red due to oxygen)

(] Exception: Pulmonary artery (PUpEI T SfTeritoH-g1H Iad o
ST B

2. Veins (ﬁ'ﬂ'l"!)
fa=war / Characteristic faavor/ Description

P / Function R & X9 b g&d deb dTad TNl & (Carry blood

towards the heart)

Rad hT UhRR / Type of

Blood H: TeRiTSTa 19 Y& (except Pulmonary Vein)




GIdR / Wall Structure  Tdall, H Srdid! Glal (Thinner, less elastic)
dled / Valves G % T -fe=TdD (Present to prevent backflow)
G BT GaTd / Pressure -1 GaTd (Low pressure)

TeRI AT / =iar (Dark red due to deoxygenated

T/ Blood color blood)

1 Exception: Pulmonary vein (TCIWT{ RRT) 31T0R-|nlu1-l-gdd S
ST &

3. Capillaries (P TRIPTU)
o=/

Characteristic

% / Function PIRBTA F 7, TN ded o SHUTRIBT BT 3Hre -

(Exchange of gases, nutrients & waste at tissue level)

fda=ur / Description

dlaR / wall T-PIRIB T Uael E1ar (One-cell thick wall)

Structure
&dTd / Pressure HYH (Moderate)
aTed / Valves 81 BId (Absent)

Arteries 3{R Veins &1 Gﬁé’?‘ﬂ % (Connect arteries and

3 / Others )
veins)

L] deTTdHP ARt / Comparison Table

faRwar  Arteries (gfRET) Veins (RRIRTU) (CapillariiS)
fem  g@ER TST BT 3R P Sed ¥
W Sedeged SHIRfISTEH .
PR (MRIER) CIRETH!

REIN T e (1-cell
AR AL el thick)




qdld 3=

T

BE} A
GE| et ggd it

Aorta, Pulmonar Vena cava, Pulmonar
JaTE y Y ¥R ait Has

artery vein

| I aTfe P13 B PTRIYUITEH / Functions of

Blood Vessels

1.

I&d BT ufasq (Transport of blood):

Tt 37T e Yo Ug AT SR aTa Al

T} BT 3METH-Ue= (Exchange of gases):

HR@1SM & 0, 3R CO, FT 3EH-UeH gial §
tﬁwaﬁt@vﬂ (Nutrient supply):

Digested food — cells

GNﬁTE-T &1 s (Waste removal):

Cells ¥ waste — kidneys, lungs, skin 3

IRR & a9HE I FHafa s (Thermoregulation):
G & TaT8 GRT TR BT dYHH Idferd @1 ST g |

-1 fa=iw 9 / Important Facts:

Aorta mamﬂ)mﬂ?ﬁﬂa@ra@m

Vena cava (G{‘ElﬁRT): waﬁﬂaﬁa@m

Pulmonary artery/vein: Dbhbs\l' | \gsnl ICRLETCS dli%omﬁ
Portal vein system: TR H foRIY RR1 dF S uraq o3 9 36
GISIE

"I H/ In Summary:




& aIfedt Eac IERILG)
Artery gd U ad DI §18x o St Hic IR, 3 gad
Vein YRR YIF DI ged Al a1ed BId @, HH Gad
Capillary  DIRIBISH I Huh Y T, SHTaT-Ua PR 8

\
T
( \‘»\

I\

CAPILLARY

BLOOD VESSELS
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