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23.1 Circulatory systems facilitate exchange with all body tissues
i) Al psas o Lo Jotl dules 25500 5 3429 Jged

= All cells need ) LAY IS zlias
— Nutrients A3 3 sa
— (Gas exchange < 3ladl Jals
— Removal of wastes ) e alall

= Diffusion alone is inadequate for large and complex bodies

Baliaal) g 8 et aluad dpcilly 43S Coned 2 ey JLEEN) Lles )

= An internal transport system assists diffusion by moving
materials between

O LeSoat s ol gall Jiy limiyl dalee Jalal) Jail) jleas ac s
— Surfaces of the body anal) o]

— Internal tissues alalall dauaty)
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23.1 Circulatory systems facilitate exchange with all body tissues
sl Al gpan e JAll les 2550 3 3gaY) S

A gastrovascular cavity in cnidarians and flatworms serves
in Digestion and Distribution of substances

amgl Alee 3 2oLy dalalidll sl 5 L lasiens dund b e gl (sanal Ciy pal
A gall 5535

= Circulatory system in most animals consists of Blood, Heart
and Blood vessels

A sl dpe V15 il aall (e il gaal) alara 8 (5 sall Sleall oSG m
= Open circulatory systems in Arthropods and many molluscs
sl e aall 5 Ja Y1 Clliaia 8 A gidall 4y ) sall 5 g Y]
— Heart pumps blood through open-ended vessels
da gite il Ao ¢ yue aall Q) oy —
— Cells directly bathed in blood
adll 35 pilie LA yerii —
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Tubular heart
Pores (il Sl
sl
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The open circulatory system (vessels in gold) in a
grasshopper
(el oslb dae oY1) 2l all = sisall (5 ) sall Sleal



23.1 Circulatory systems facilitate exchange with all body tissues
i) Al pran @ JAlidl) Aglas 4y 910 B g Jgud

» Closed circulatory systems  ilall 4,4 5 jgay)
— Vertebrates, earthworms, squids, octopuses
L galadl) sl dlland | (a ¥ lan by jadl) —
— Blood stays confined to vessels
e V) adll jasy —
— A heart pumps blood through arteries to capillaries
Sl il ) a8l e aall QBN ey —
— Veins return blood to heart
) )l 52,531 205 —
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Ca |IIary beds
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The closed circulatory system in a fish
Aans b Blaall (55l Sleall
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23.2 EVOLUTION CONNECTION: Gill capillaries
Vertebrate Cardiovascular
systems reflect evolution

Agile gl) B 3gal) (sl 14y ) ghat dday)
oohl) dalas A18Y)

= Two-chambered heart | Heart: il
A |\ Ventricle (V)
Ol

in fish pumps blood in a
single circuit From qill
capillaries To systemic
capillaries Back to heart

eﬂ\é@g«ﬂ@\gwﬁﬁjlgﬁ o
S| TP :.\L'JASJ)éABJB\JL;é
el S ) e 53

el ) s AT wg sy sl Systemiclcapillaries
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23.2 EVOLUTION CONNECTION: Vertebrate Cardiovascular
systems reflect evolution

ookl Llee dile gl Al B jeal) (usad 1Ay gl ddayl

= Double circulation in land vertebrates have Separate
pulmonary and systemic circuits

ag gl s A gt Laa g cpiiliadia (4 ) 9 A 93 e Ay gad B 93 Lgaal Ayl iy ;L84 m

» Three-chambered hearts < & &G &l ol
—Amphibians, turtles, snakes, lizards Sl | cpladll Caadldl cliile
—Two atria and one undivided ventricle 5as 5 aaly ol Jisd
— Permits blood diversion away from lungs when diving
ol U 4,01 e Tawey aall Cal jaily mans
— But some blood from body and lungs mixes in the ventricle when not diving
sl pe Alla b cpladl b Uality (45l amal (o aall im0
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aala 540 6y Gl el Lung and skin capillaries

Halal) iy i )5 )5

The double circulation and
three-chambered heart of an
amphibian
3 il 5 A 93 jall 4y gaall 3 ) 52l
LSA\.AJJU\}AGSQJJQ SO

‘ Systemic capillaries

MQLH‘ Gl yam il
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23.2 EVOLUTION CONNECTION: Vertebrate Cardiovascular
systems reflect evolution

thﬂ‘;\émw‘ ;\*Lﬁjﬂ SJ-QA.Y‘UASS:\ :%J}Eﬂ&gb

= Four-chambered hearts e ) ld o lall
—Crocodilians, birds, mammals Gl | glall |l
—Two atria and two ventricles Cialal s Cpis
—Two circuits that do not mix ezl legaary ae alias Y () 5 2

— Right side pumps blood from body to lungs
0 ) anal) (e aall eV il iy —
— Left side pumps blood from lungs to body
aaall () i ) e pdll ) uilall oy —
—Higher blood pressure eV all hxa
— Supports more efficient movement of blood sl s:US JiSYI A jall ac
— Needed in endothermic animals s_l_all 4dals Gl gall 4 G llas
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a9 ) &l e &) Lung capillaries

Ll 5l @\ Pulmonary
\_ Circuit

The double circulation
and four-chambered
heart of a bird or
mammal
el 5 A 53 jall 4 gall 3 ) 50l

Systemic capillaries

| a0 leall el
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THE HUMAN
CARDIOVASCULAR
SYSTEM

OB Al gl) I8l Slgad)




23.3 The human cardiovascular system illustrates the double
circulation of mammals

ol da g4 Jall 4o ganll 3 gal) e o) (8l lgad) s

= Blood flow through the double circulatory system of humans
Ol & 53 3all (5 5ol Sleadl jue aall (333
= The mammalian heart consists of

Oe Sl i ) ) Sy
— Two thin-walled atria that move blood to ventricles
Sld) U ol s il 5 ol e gl —

— Thick-walled ventricles that Pump blood to lungs and all other body
regions

M‘;\Pi&juﬁjﬂeﬂ\yg\jjg\@u% —_
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Blood flowsthraugh.the double circulation of the human cardiovascular system
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23.4 The heart contracts and relaxes rhythmlcally
wm\ z\.zuha bogly g ll) g aully

= Cardiac output: Amount of blood/minute pumped into
systemic circuit

Aadal) b 4y jleald) 55l 8 alil) Lgaay il aall dpeS Al dacd
= Heart rate: Number of beats/minute
Aadal b i) aae i) By Jana
= Heart valves: Prevent the backflow of blood
aall 3l ) aiad i) Cilalaa

= Heart murmur: A defect in one or more heart valves
saa (e JEI ) Gl Clalaa 2al 4 sal Al Jaad

Copyright © 2009 Pearson Education, Inc.



23.5 The pacemaker sets the tempo of the heartbeat
Glal) By a8 g Jasat LAY By anlals dlae

= The pacemaker (SA node in upper wall of right
atrium))

(Aatsd] quad) 3a8ad) e (g gladl faaldl ) Guldl) By aali Aliac m
— Sets the rate of heart contractions clall Claliil Jaee layas

— Generates electrical signals in atria s o8 4l Sl @l LaY) Al g

= The AV node
Addy ) 3aial) e

— Relays these signals to the ventricles il <l JLEY) s3a Jais
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23.6 CONNECTION: What i1s a heart attack?
PALIAN 4 9l (A La st dday

= A heart attack is
damage to cardiac
muscle typically from
a blocked coronary
artery

diac ali 2 w\ ;\-)ﬂ\ u
3 gause (oall Gl d Lo sl
= Stroke Death of brain

tissue from blocked
arteries in the head

) al Sl 833 sse
deLadl)

Superiorvena cava
s stall Caga ¥ )l

A f AO I‘tg’i
| Y [ _ ‘;L'Jﬁy\
Pulmonary | 4
Artery | . Left

PR
L ® __ coronary

%A | Artery

L 5 \ 5 3 Y

g0 Ol

Right
coronary
Artery
AUl

Yl
Blockage

Jla)

e .
Dead muscle tissue e

Blockage of a coronary artery, resulting in a
heart attack
Auli 4y 0 ) ) Gb ,dl sl gag
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23.6 CONNECTION: What i1s a heart attack?
PR 4y 0il) (A La saidad dday
= Atherosclerosis (<l wlal (& e

= Plaques develop inside inner walls of blood vessels

4 gell Ao DU AN O jaall Jals G gand) 8 dpaaitl) il il T
* Plaques narrow blood vessels dpanll a5l Case 4 gl 4o 5V Guuad
= Blood flow is reduced all (3435 Jaea Jay

Copyright © 2009 Pearson- Educatl;)n, ln-c.
Atherosclerosis: a normal artery (left) and an artery partially closed by plaque (right)
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23.7 The structure of blood vesse!s fits their functions
il 9 Gaualdy 4y gaal) Ao oW S 5 )

= Capillaries Ay gadl) & gl
— Thin walls: a single layer of epithelial cells
AU LAY (e Bas)y Al ; Aaghy Ol —
— Narrow: blood cells flow in a single file
25 e b A sadll LAY G ; A —

— Increase surface area for gas and fluid exchange
JI guad) g Al Sl Jalal edaid) Aabis (e 2 —

Capillary
4 503 B pamd

Diffusion
between blood

and tissue cells
LA 5 ) o iy

Q

- Diffusion of

- s — V . Q@ = @
Ay — Interstitial - Molecules
Fluid Gl all i)
(- Jil X
@)
@O Q J @
. 0 ) ——
Tissue cell 0%, Rl ;
L Ampadgls = - »
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23.7 The structure of blood vesse!s fits their functions
il g auldy 4 gadll A oY) s 5 )
= Arteries and veins 83, 9¥1 9 () )
— Lined by single layer of epithelial cells
aal LAY pe Baa) g Asuday dilarg —
— Smooth muscle in walls can reduce blood flow
adl) (3833 e Iy La las 8 sluld) COLaal) 2 5a 5 —
— Elastic fibers permit recoil after stretching
AN ary Al A ) a5V ddalUaad) LY e —

— Veins have one-way valves that restrict backward flow
adll a1 ) aiad Sl g an) g sladl ld Cilalana Led 33 5Y) —
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Capillary

: . A gad B =l
Epithelium """ Basal lamina Valve
400k 4 Lac\al) 48]l «
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Lol Gk ittt
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% 28 Structural relationships of blood vessels
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23.8 Blood pressure and velocity reflect the structure and

arrangement of blood vessels
4 gadl) e oY) Guti ¥ g S S aal) AS jau g s Sy

= Blood pressure: The force blood exerts on vessel walls

e oY) o o adll Ly Jaxay Al gal) o zadll b
— Depends on cardiac output and resistance of vessels
Ao ¢V daglia g Alal dadl o adiadg—
— Decreases as blood moves away from heart
QlEl e aall aaiyl LS 5y —
— highest in arteries & lowest in veins
53 5Y1 8 slial 5 cpl i) 8 edle (5 —

— It is measured as —S pall Jaxia (il STy
Systolic pressure: caused by ventricular contraction

Okl Gl Aag — aliy) Jaaall —

— Diastolic pressure: low pressure between contractions
Glalay) o paddiall laacall 4o — by haall —
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STRUCTURE
AND FUNCTION
OF BLOOD

adl) Al g g G




23.12 Blood consists of red and white blood cells suspended in

) plasma
Lo Bl A Allle slaang o) e a3 LA (e anl) (oS0,

= Plasma is about 90% water
Lo 2l (30 %90 s sl ()5S
= Plasma contains
te a2kl (g sias

— Various inorganic ions 5adaie By gume e g
— Proteins, nutrients AAe 3 ge i
— Wastes, gases S ot

— Hormones Gl e ya
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Plasma (55%) (%55) Lk

Constituent Major functions
i <Al At l) il )
Solvent for carrying
Wif" ' other substances
G A paliall Jas Jglas
Alaidl) il (blood electrolytes)
ons (blood electrolytes
(pall 8 L seS Sodium s Osmotic balance,
e jmu pH buffering, and
Potassium e s s maintaining ion
Calcium ool B concentration of
Magnesium ¢ sxsicla interstitial fluid
Chloride x5
Bicarbonate < s S
L3l Slisis 0 plasma proteins Osmotic balance
and pH buffering
(ol Alse) o 5508 Fibrinogen Clotting
doe lidl) cld g sl Immunoglobulins Defense

saliadll 2Luadl) (@ntibodies)

Substances transported by blood
2l Ao 5 A0 gdiall 3 sall

Nutrients (e.g., glucose, fatty acids, vitamins)
Waste products of metabolism

Respiratory gases (O, and CO,)

Hormones

Copyright © 2009 Pearson Education, Inc
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23.12 Blood consists of red and white blood cells

_ suspended In plasma
Lol & ABlle pliang ol an ad LDIA (e adl) o) o<y

= Red blood cells (erythrocytes) s)aadl aadl LA
— Transport O, bound to hemoglobin
— Ot sanedl hadi yall CpanSY) Jais

= White blood cells (leukocytes) sbasll aall LYA

— Function inside and outside the circulatory system
— sV Sleall z e Jaks Jeas

— Fight infections and cancer

- Gdapdl g g sl A Hlaa
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(%45) & 51al) ualial
Cellular elements (45%)
Centrifuged
bloodg Cell type Number 2] Functions
Sample all e 5 per uL (mm3) of blood Caills
.JE.HC i (L.—\"SA?LQ))ﬂJJSS‘Adﬁ
I Erythrocytes Transport of
LSy 839 yha (red blood cells)

oxygen (and

cb-u Lo =5 tlllbein carbon dioxide)
il j) Oy i

Leukocytes
(white blood cells) Defense and
oL 150 >000-10.000 = mmunity

de i)y g 82

T - Lymphocyte
apeld Ly 4l Basophil A A& 4 slaal 14
/_a . Eosinophil
) daes eliay 4
| &L 9 : ' Monocyte
“ - Neutrophil !
\ )
T A elaan 48 3) il alal s

45adl laall - Platelets 250,000— Blood clotting
¢ @1 400,000 ]l Ll
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23.13 CONNECTION: Too few or too many red blood cells can be
unhealthy

aa £ yaad) adl) LYAL & DU cpa Y ) JBY) aaad) () 6$0 Of OSa
Anemia “adll 88" Ly
— Abnormally low amounts of hemoglobin or red blood cells
o) yaall adll LA ) G sla sasgll (o pmida e 3 gamy Bumidia LS —
— Causes fatigue due to lack of oxygen in tissues
i) (8 SV Al A dlgay) s —

Erythropoietin hormone (EPO) Requlates red blood cell
production

Some athletes artificially increase red blood cell production
by injecting erythropoietin which can lead to

umdjdjdqsbmo‘)w;\)@\ ﬂ\b)&c\.u\ °JL’)4L)-‘ML’)MUA’U€}94 o
L.;\ LSJJJU\USA-‘LSJM} c«‘JA;j\eJMUMﬂ)AM UJA).@J\

Clotting Llx3l) - Stroke 4:ela 43S - Heart failure 4 2= 4525 - Death < sl
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23.14 Blood clots plug leaks when blood vessels are injured
Ay gadll e §Y) 7 Ao i A Al Ay ganl) cildalal)

= When a blood vessel is damaged s sle gl il aic
— Platelets help trigger the conversion of fibrinogen to fibrin
O ) GV A s e g pl) Jsad gl e & geall milicall selid —
— Which forms a clot that plugs the leak
iy 2 Aala ()5S 55 —
= The blood-clotting process ) Jalas dylac
— Platelets adhere to exposed connective tissue
oall alis s 4 gedll mildall Baaili —
— Platelets form a plug
8312l Ay gedll mildiall () K5 —
— A fibrin clot traps blood cells
4 gaall LIAL) Xl (g judll ddals —
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Platelets adhere

Fibrin clot
to exposed Platelet plug t
@ 2= Forms (3 raps
connective tissue ol S blood cells
7 gl i) il Bl )5S . el
G ‘*—’.J;"‘-‘ - i sedll milinall g G ) ddala
Al oL Ay gadl) LAY
Epithelium
>
Connective
Tissue
aball il Platglet plug
Platelet & ‘jm
Copyright © 2009 Pearson Education, Inc. a_i&ﬁA .J - ..~ 4.:1 ‘5A
A fibrin clot

The blood-clotting process




You should now be able to
Gl 138 (e elgldY) Muﬂﬂﬂf—uﬂuh

1- Explain how geese can fly at altitudes higher than Mount Everest
Cas il A8 (e Slo) gl (8 by () 550 Sy @S = 530 -1
2- Describe the three main phases of gas exchange in a human
Sl 3l Jabl At 1) OGN Jal el s -2
3- Describe four types of respiratory surfaces and the types of animals that use them
Lgeaain Al il sl o) 5 5 dpuaditll oS oY) £153Y) Con -3
4- Explain how breathing air compares to using water for gas exchange
3l Jals Alaad elall alasiind ae ol sed) (pudi 45 )lia Sy 2SS 7 50 -4
Describe the parts and functions of the human respiratory system
O] 8 il Slgal) Cailla g 6l ) Cin -5
6- Describe the impact of smoking on human health
Ol daa Je cpanill i Can -6
7- Explain how blood transports gases between the lungs and tissues of the body
) Al 5 1 S Jiy of pall by oS 1 -7
8- Describe the functions of hemoglobin
O st sasel) il 5 Caa -8
9- Explain how a fetus obtains oxygen before and after birth
Waaay 5 83V 5l 08 oY) e Juaall diany oS 530 -9
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You should now be able to
Glal) 138 (e plgaiid) any 428 e e iy La

. Explain how the circulatory systems of a giraffe and snake resist gravity
dgnzm W) Al laadll 5 480 ) 30 4 ) 5all 5 3gaY) 4 gl (S~ )
. Describe the general need for and functions of a circulatory system

. Compare the structures and functions of gastrovascular cavities, open circulatory systems, and
closed circulatory systems

Adlaall Ay el 5 3¢y Aa gitall 3 ganll 3 3eal) Aile ol Apamall culdy gail) Cailla g9 Sl 55 o,
. Compare the circulatory systems of a fish, frog, and mammal

S S5 Aesiin ASaud Ay sl 5 3eal) om0
. Explain how heartbeats are controlled

el lEy 8 aSall 2y (S
. Describe the causes and consequences of a heart attack and cardiovascular disease

il Zoe V) (i pe s Anlal 4 i) e iy Gl o
. Relate the structure of blood vessels to their functions

Ledia 5 5 43 al) e Y1 S 53 (g Lo )
. Describe the components of blood and their functions

adills 5 5 aall G e Ciua
. Describe the process of blood clotting

10. Describe the causes and treatments for leukemia

“al Gl ju” LS Sl e 5 il caa

Copyright © 2009 Pearson Education, Inc.



Circulation 4 gadl) 3 gall
& Uaaall = aaal) iy g
Mechanisms Of Internal Transport (Adlal Jaih) )
Nutrients a3 3 ga
Gas Exchange <l ) Jals
Removal Of Wastes EOLadl) fpa palddl)
Diffusion LAy dulas

Inadequate For Large And Complex
Bodies

dadeall g 5 _yusl) el.uam Al 4818

An Internal Transport System Assists

3 gal) Jihy JLEAN) ddae AS1al JAT) Slea delay

Diffusion By Moving Materials Between O S A
Surfaces Of The Body a) o
Internal Tissues A8 Al el
Gastrovascular Cavity A o1l gamall iy gaill
Cnidarians And Flatworms O g Ll dnd
Digestion aagl) Llas A
Distribution Of Substances A gall au3si g

Circulatory System

094 e oS




Circulation g gaal) B gall
Blood Vessels & gadl) e Y
Open Circulatory Systems da gidal) 4y gall 3 3gaY)
Arthropods Ja Y clilada
Molluscs <l 63l
Open-Ended Vessels da gida cililes i de

Cells Directly Bathed In Blood

?ﬁ‘ gé 5 il LAY el

Closed Circulatory Systems

dalial) 4,9l 5 3¢y

Vertebrates, Earthworms, Squids,
Octopuses

b gaad¥) | lad) dlland i Y1 Gl il a4l

Confined To Vessels

de ) A adl) pand;

A Heart Pumps Blood Through Arteries To
Capillaries

Gl purdal) ) ) ) e anl) GulBl) Fracay

Veins Return Blood To Heart

Q) ) adll 33, 4Y) s

Two-Chambered Heart Ol S g b
Single Circuit 83_jda B il

Gill Capillaries

da gluAd) Cl gl




Circulation A gadl) 3 gl
& Uaaall r Laaal) iy s

Systemic Capillaries

g9 gl &l e )

Double Circulation

da 5930 4y a0 5y g0

Separate Pulmonary And Systemic
Circuits

4 gl s dg sl Lad g (iluadia (4 ) g0

Three-Chambered Hearts

uﬁ &ﬁ&\lgjﬁ

Amphibians, Turtles, Snakes, Lizards

Al el Sl cbita )

Two Atria And One Undivided Ventricle

SLdl i ja e aal g by

Permits Blood Diversion Away From
Lungs When Diving

ua gdl ;Uﬁ”ﬁj\‘)ﬁ?%emd\ﬁgw

Some Blood From Body And Lungs Mixes
In The Ventricle When Not Diving

Alla A cplad) (8 Ualidy Guli jl) g ansad) (e pall (slany
wa ) ae

Four-Chambered Hearts

e aa ) cild o gl

Crocodilians, Birds, Mammals

Glpdil) | ) galall acladll

Two Circuits That Do Not Mix

anl) Laguiany g (URLEAS Y () 52

Right Side Pumps Blood From Body To
Lungs

AN ) aad) (e adl) ) Qi) fiday

Higher Blood Pressure

oY adll i

More Efficient Movement Of Blood




Circulation A gadl) 3 gl

Needed In Endothermic Animals

51l Aataa clil gaad) B i gllaa

The Human Cardiovascular System

QD (Al gl (18 Slgad)

Blood Flow Through The Double
Circulatory System Of Humans

Ol 7 92 5al) (59l Slgadl s aall gha

Mammalian Heart

Giluail) s

Two Thin-Walled Atria

S dagd y

Thick-Walled Ventricles

o) A opaidas

Cardiac Output 48l dedl)
Amount Of Blood/Minute Pumped Into o A bgad) 3 9al) B Rl Lgdday Al aal) Aas
Systemic Circuit 43841
Heart Rate ldl) By Jana
Heart Valves ) clalaa
Heart Murmur lal) Jasd

Pacemaker (SA Node)

(il Guad) 3aalf) Y By a it Alae

Rate Of Heart Contractions

ldl) clalal) Jiea

Generates Electrical Signals In Atria

o) B Al gl ) JLEY) Al g

AV Node

Liday iy 5kl




Circulation A gadl) 3 gl

Relays These Signals To The Ventricles

Oaabaall &) LAY oda JAS

Heart Attack

T8l 4,53

Damage To Cardiac Muscle

gm\wdﬁgh

Blocked Coronary Artery

3 gda AL Ol

Stroke Death Of Brain Tissue

éd\@ul&y

Atherosclerosis

Ol i) el [ ya

Capillaries 4y gadl) Cf il
Thin Walls dagh 5 o jaa
Narrow d3un

Increase Surface Area For Gas And Fluid

Exchange

il gaud) 9 <l Jlad) Jalitl pedacad) dalua (pa 4 3

Arteries And \eins

83 Y19 () il

Single Layer Of Epithelial Cells

didUal) LAY (pa Baa) g Abuay dilase

Elastic Fibers Permit Recoil After

S dpodal) Aad) ) a1 WG AdaUaal) LY e

Stretching A&
Veins Have One-Way Valves That Restrict | ) aiad (Al g aa) g slad) <l cilalasa Lgd 33, 5Y)
Backward Flow al)

Blood Pressure

adl) Jaia




Circulation A gadl) 3 gl

Depends On Cardiac Output And
Resistance Of Vessels

Lo gV Laglia g Alil) Al Ao aatind g

Systolic Pressure (Rl bl
Caused By Ventricular Contraction Oabaal) (Rl Aol
Diastolic Pressure (ol Jarual)

Low Pressure Between Contractions

wa‘g‘dﬁ * 2o “!t .SS?."“.

Structure And Function Of Blood

pall A8l g9 S 5

Plasma

L 3

Various Inorganic lons

Bamia &y e & il gl

Proteins, Nutrients

Adld ) ga i g

Wastes, Gases

Gl il

Hormones

Gl ga R

Red Blood Cells (Erythrocytes)

White Blood Cells (Leukocytes)

Anemia

“eﬁ\ Jﬁ” WY‘

Abnormally Low Amounts Of Hemoglobin
Or Red Blood Cells

S Omsta sangd) (pe dmnb 1€ 3 ) puay duadidia Cilpas




Circulation

a,w.aﬁ‘ 5 gl

TR

C

z aaall iy i

Causes Fatigue Due To Lack Of Oxygen In
Tissues

) A GuaasY) AU Al alga) G

Erythropoietin Hormone (EPO) Regulates
Red Blood Cell Production
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Some Athletes Artificially Increase Red Blood
Cell Production By Injecting Erythropoietin
Which Can Lead To

5yt £ sl ol OIS U0 8 3 el ) ity s
1 yaad adll LAY o sall 3 g e iy il g A i
() 3% O S gl

Clotting Ll
Stroke A lad A3
Heart Failure 4 e dayd
Death < gal)

When A Blood Vessel Is Damaged
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Platelets Help Trigger The Conversion Of
Fibrinogen To Fibrin
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Which Forms A Clot That Plugs The Leak

iy 3 i ddala 585 s Mg

Blood-Clotting Process

Platelets Adhere To Exposed Connective
Tissue
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Platelets Form A Plug
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Fibrin Clot Traps Blood Cells

4y gadl) LA udiag ¢y ydl




