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23.1 Circulatory systems facilitate exchange with all body tissues
sl il e G Lagh Jol) Al 250 8329 S

= All cells need A LAY JS zlias
— Nutrients A3 3 g
— (Gas exchange <l Slad) Jals
— Removal of wastes O adl) e aladll

= Diffusion alone is inadequate for large and complex bodies

dalxall g & sl el.uam daadlly A8LS cud LY Jiay LESNY) ddes

= An internal transport system assists diffusion by moving
materials between

O S at s ol gall Jiny iyl dglee Jalal) Jai) Slea ae bl
— Surfaces of the body anall o]

— Internal tissues aalalall ity
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23.1 Circulatory systems facilitate exchange with all body tissues
Al dad) &AJJM\MMJJM\ 5 Y Jesd

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

magll dalee 8 de by dadaléal) laall 5 L jlaris 4wl 8 Ale sl) garall caygail) m
A gall 5535

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

A sl dpe Vg lall adll e ) gal) adama 5yl Sleall oSG m
= Open circulatory systems in Arthropods and many molluscs
Sl ga N e waall s Ja )Y cililiaie 8 A gigall 45 55000 5 Y]
— Heart pumps blood through open-ended vessels
da gite Chles b A gl ae aal) Al kay —
— Cells directly bathed in blood
adll 85 yilie LOAL jerii —
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The open circulatory system (vessels in gold) in a
grasshopper
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23.1 Circulatory systems facilitate exchange with all body tissues
) daad) aran aa Jalil) ddas 4 gl 3 jgaY) Jged

» Closed circulatory systems  ailiall 4,54l § jga)
— Vertebrates, earthworms, squids, octopuses
b glod¥) el @llawd | (¥ Glan alb el —
— Blood stays confined to vessels
e NV b adll janyy —
— A heart pumps blood through arteries to capillaries
Syl )l il e aall QB ey —
— Veins return blood to heart
i) ) aall 8y 5Y) uad —
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The closed circulatory system in a fish
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23.2 EVOLUTION CONNECTION: Gill capillaries
Vertebrate Cardiovascular
systems reflect evolution

Agile o) 3 jgal) (sl 14y gkl ddayl
ookl dules 481

= Two-chambered heart
in fish pumps blood in a
single circuit From gill
capillaries To systemic
capillaries Back to heart

)l ey land) b (o 2 53 ulh
Q‘M‘OABJPB‘)S‘J&
Seall ot Y e sl

el ) L3 Al Systemiccapillaries
- é; dﬁ fj .d.)) Copyrignt © 2009 Pearson Eﬁgép@j\ &\M‘ -
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23.2 EVOLUTION CONNECTION: Vertebrate Cardiovascular
systems reflect evolution

sshill dsles duile ol) Aal) B gl (usad 14y gkl Aday)

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

A gadly dusipl Lea  piliadia (4 ) 90 A gd 3 Ay gad B9 Lgmal 4l by L84 -

= Three-chambered hearts «i_& &5 &y o 518
—Amphibians, turtles, snakes, lizards ol | Gulafl)l Can Sl | ibila sl
—Two atria and one undivided ventricle a st 2aly ey il
— Permits blood diversion away from lungs when diving
ol e 2, e Tam aall Gl jaily ey
— But some blood from body and lungs mixes in the ventricle when not diving

pasadl ae s 8 cplad) 8 Ualisg 0 )l 5 avall (e pall ey (Sl
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doals g 444y &l ed Lung and skin capillaries

Lalal) dy i ) 5550

The double circulation and
three-chambered heart of an
amphibian
53 il 5 da 93 Jall 4y saal) 5 5l
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23.2 EVOLUTION CONNECTION: Vertebrate Cardiovascular
systems reflect evolution

JJ&\MM\ 2\,3.1\.931\ SJ'.QA,Y‘UASﬁ :%J#&éb

= Four-chambered hearts e )Y @l sl
—Crocodilians, birds, mammals Sl | galall sl
—Two atria and two ventricles RER AP
—Two circuits that do not mix ezl lagazy ae Ualias ¥ (5 52

— Right side pumps blood from body to lungs
G ) aall e pdl) Ga¥) uilal) iy —
— Left side pumps blood from lungs to body
aneall i 5 (e pall ) ulall oy —
—Higher blood pressure eV aall laxia

— Supports more efficient movement of blood sl selS SV A< jall ac
— Needed in endothermic animals &)l dalals il guall 8 o sllas
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The double circulation
and four-chambered
heart of a bird or
mammal
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THE HUMAN
CARDIOVASCULAR
SYSTEM

OB Al gl lal) Slead)
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23.3 The human cardiovascular system illustrates the double
circulation of mammals

Lol da g3 Jal) 4y gadll 3 gall RN PP R PEN iy S-pY

= Blood flow through the double circulatory system of humans
OlsiDd 7 52 3all (5 5all Jlgad) ae aall (BN
= The mammalian heart consists of

o Syl (8 Qlal) o) S5, m
— Two thin-walled atria that move blood to ventricles
Gl ) adl g il 5 50 e ol —

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

a1 5al gm0 o) ot 5 SR A iy —
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Capillaries of
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Blood flow-through.the double circulation of the human cardiovascular system
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23.4 The heart contracts and relaxes rhythmically
e i) 48 jhay by g QU 5 (i

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

Asdall 8 4y jleadl 5 eall 3 alall LAy Al aal) S Alsl) dad)
= Heart rate: Number of beats/minute
Aadall b il s 8l il Jana
= Heart valves: Prevent the backflow of blood
adll 3l ) aad i) Cilalaa
= Heart murmur: A defect in one or more heart valves
slaa (o JEI gl Clall Clalaia aal 3 ) sual aldl) Joad
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23.5 The pacemaker sets the tempo of the heartbeat
ulal) cidy éJMum\ Q&Jﬁhﬁ;ﬁmﬁ
= The pacemaker (SA node)
(Al Gual) BaBal)) Bl cids adati Alac
— Sets the rate of heart contractions —all clialii) Jaza v

— (@Generates electrical signals in atria SRR 8 Al S ol sy Al g
= The AV node

Aiday cuiY) Baiel) w

— Relays these signals to the ventricles ¢pidadll <l JLEY) oda Jass
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23.6 CONNECTION: What is a heart attack?
PRl 4 gl L L s A8dat dday

= A heart attack is
damage to cardiac

muscle typically from
a blocked coronary
artery

aloac ald A M\ z\e‘gﬁ\ =
3sue (ol Gl Lo bl
=  Stroke Death of brain

tissue from blocked
arteries in the head

Oyl Al el g Caga
Al (ol 1) 833 e
de Lanll
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23.6 CONNECTION: What is a heart attack?
PR 4y 9il) (A La saidad dday
= Atherosclerosis (s il wlal (a4

= Plaques develop inside inner walls of blood vessels

4 gal) Ao DU AN o jaall Jals G gand) & dpaatl) il il T
= Plaques narrow blood vessels a8l b 5 G 4 sel) dae $Y) (Gaad
= Blood flow is reduced all (33 Jaxa Jiy
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Atherosclerosis: a normal artery (left) and an artery partially closed by plaque (right)
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23.7 The structure of b!ood Vgsse!s fits their functions
Lgdilla 5 auldy 4 ganl) A oY) S 3 )

= Capillaries Ay gadl) &l il
— Thin walls: a single layer of epithelial cells
AUl LA (e sanl Ak ; dagd) Gl —
— Narrow: blood cells flow in a single file
aa)y o 8 4y sadll LAY i ¢ duds

— Increase surface area for gas and fluid exchange
Sl gaall 5 o 5ad) Jolll mhandl Aalise (e 23y —

Capillary
2.1”‘94\.3 3‘)..32.».:1:
Diffusion

between blood

and tissue cells

Diffusion of

day! Interstitial 00 @ % Molecules
Fluid Sl el i)
Tissue cell 0% 2
dppadda 0 -
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23.7 The structure of b!ood Vgsse!s fits their functions
il g aldy 4 gadll A oY) s 5 )

= Arteries and veins Ba gl g ol el
— Lined by single layer of epithelial cells
Al LAY e 8aal g Aty Aidaia —
— Smooth muscle in walls can reduce blood flow
adll (3031 Cpe I8y L lan S eladall Canl) ga g —
— Elastic fibers permit recoil after stretching
AN axy dmpdal) Aladl ) 2l VG ddallaall CaIY) e —

— Veins have one-way valves that restrict backward flow
adll 3l ) adad A 5 aa g oladl cld Cilalana Led 33 ) 5Y1 —
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23.8 Blood pressure and velocity reflect the structure and

) arrangement of blood vessels
A gadl) A oY) i i g S S adl) AS puu g Jabus uSa

= Blood pressure: The force blood exerts on vessel walls

e Y () as o aall L daxay il 5 g8l o adl) badla w
— Depends on cardiac output and resistance of vessels
Lo oY) daglia s Al dad) o adiat g —
— Decreases as blood moves away from heart
clall e aal) 2t WS Jay —
— highest in arteries & lowest in veins
53 5Y) (8 oLl 5yl i) L oSlel ()5S —

— It is measured as —S pall daria b o
Systolic pressure: caused by ventricular contraction

Crdad) el et — @iy asall —

— Diastolic pressure: low pressure between contractions
Glaaliady) u (addiall aaall daghs — b Jaaal) —
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STRUCTURE
AND FUNCTION
OF BLOOD

adl) A8 g g G
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23.12 Blood consists of red and white blood cells suspended in

) plasma
La Bl (8 ABlle eldaw g o) pan ad LA (e aal) (0 o<y

= Plasma is about 90% water
Lol (e %90 Ao sladl 580 m
= Plasma contains
e LBl (5 gias

— Various inorganic ions Badaie Iy gume pe il g
— Proteins, nutrients A6 3 ge cilid g
— Wastes, gases S e el

— Hormones Gl ga ya
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Plasma (55%) ) W 2u55%(

Constituent Major functions
il oSl A HlI ailda )
Solvent for carrying

ij ' other substances

S AY) paliall Jaal J glas
laiall) <l 5!
() 3 L yeS lons (blood electrolytes)
i Sodium a5 ga
Potassium a sl s

Osmotic balance,
pH buffering, and
maintaining ion

Calcium PPTRAILN ) concentration of
Magnesium a sxiele interstitial fluid
Chloride i

Bicarbonate <2U s Su

L3 S5 plasma proteins Osmotic balance

and pH buffering

(Gl Al ga) G 53 gyl Fibrinogen Clotting

doc Ll i u 6lall Immunoglobulins
TS| e\_w;‘y\) (antibodies)

Defense

Substances transported by blood
adll Aol oo A giall 3 gall

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

Respiratory gases (O, and CO,)

Hormones

Centrifuged
blood
Sample

g | e.ﬁz\_.l..}c

LS e 835 has

,L,SJ'JAJJE“ OV Y
@:\;JJJ..}@J\ u.u‘ﬁ\ Aalza
Gl ) S 5 e ddadlall
el JiLld)

,OsS sall Jia) Aaiasl) o) gall
(Clisaligll 5 dyiaall (alea)
oal ddee il g3 Dl
U cpa&Y) i) <l 3l
(0328 2s

U ga el




23.12 Blood consists of red and white blood cells

suspended in plasma

Lajﬁ..d\gémi& slaw g ¢ paa a0 LIA (ha ) o<y

= Red blood cells (erythrocytes) s aadl aall LMA

— Transport O, bound to hemoglobin

st el Jasi pall CppannSY) Jass

= White blood cells (leukocytes) slasd adll LBA

Function inside and outside the circulatory system
GV Sleadl z )i s Jala Jess

Fight infections and cancer

oyl 5 s sl 4 jlase
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= (45%) 1Al jualiall
Cellular elements (45%)
Centrifuged
blood Cell type ser pl\ll_u(rrrr]ltr)r??’r) (J)i‘dlgloo . Functions
Sample Lall e o i ailds o)
| e £ (xS o) il 5% s
N Erythrocytes
. Transport of
LS e 33 g yhaa (red blood cells) 5 mill oxygen (and
°‘J‘= 2 L‘A o= Ll carbon dioxide)
ik j) CpanSY) Jis
Leukocytes Dot r
(white blood cells) efense an
slanl) aall LIS 5,000-10,000 Immunity
- deliall 5 g8l
‘ Lymphocyte
el slan 4da Basophil Agia 4la

g Eosmophll
0 m c.\..;u.\

- Neutrophil
AJ Axtia g\.o.a.u 4.15;

‘ Monocyte
- 3) i) dala) Al
4 el mildiall Platelets

250,000- Blood clotting
¢ A @ ﬁ' 400,000 2l Lla




23.13 CONNECTION: Too few or too many red blood cells can be
unhealthy ;
ran g paall adl) UBIAT & U Cpa ASY) g JEY) adad) 98 o) S
= Anemia “») 88 Ly
— Abnormally low amounts of hemoglobin or red blood cells
o) paall adll WA b s sla pasgll (0 Apmsida a3 s Amidia LS —
— Causes fatigue due to lack of oxygen in tissues
dail) (8 GuanSY) Al dah Mgay) s —

= Erythropoietin hormone (EPO) Regulates red blood cell
production

el yaall aall &Gl S ) dplae andaty o g8y o) peadl aall LAY Al gall (550 8 m

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

usud]d}m\_\mo‘)ng\faj\eﬂ\h)\écu\ odbfu.um\_m‘)j\uauejsq u
tsl s Ol (S (A5 e yaadl anll LIIAT Al gall () ga sl

Clotting L3 - Stroke 4l 435 - Heart failure 4,22 4s05 - Death & 54l
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23.14 Blood clots plug leaks when blood vessels are injured
A gadll Ao oY) 7 2 Ao Gy 3 Al 4y gedl) cillalal

= When a blood vessel is damaged 3ol ele gl Cali e
— Platelets help trigger the conversion of fibrinogen to fibrin
O G Y Al o e gl Jsad JBlgial e 4 geal) miliall delid —
— Which forms a clot that plugs the leak
) o ddals 065 (Al —
= The blood-clotting process ) Jalas dylac
— Platelets adhere to exposed connective tissue
oall alia iy 4 sedll zildiall Buaili —
— Platelets form a plug
balals 4y geall milaall o S5 —
— A fibrin clot traps blood cells
4 gadll LA aXiad oy yuidl) ddals —
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to exposed Platelet plug Fibrin clot
o nngctive tissue Forms @ traps

CMJCO' 3 sall \_Ms\u aaili 83w () oS blood cells

e iy saall miliall a3 el Aals

4 geal] LA
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A daik

>
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You should now be able to
b 13 (gAY day 4T e e Ay L

1- Explain how geese can fly at altitudes higher than Mount Everest
Cans i) A (g (o) iy siane (& uday () 552 Sy oS 7 50 -1
2- Describe the three main phases of gas exchange in a human
Sl e 3l Jalial At 1) AN Ja) pall Caia -2
3- Describe four types of respiratory surfaces and the types of animals that use them
Lgeain Sl ) goal) o) il g Apnditl) dansD g W) £ 5Y) Ciua -3
4- Explain how breathing air compares to using water for gas exchange
) Jals Apland el aladiial ae o) sgdl i 4 )lia Sy (S - 5l -4
Describe the parts and functions of the human respiratory system
Oty A i) Gleall ailla g ol jal can -5
6- Describe the impact of smoking on human health
Ol daa e a5 Caa -6
7- Explain how blood transports gases between the lungs and tissues of the body
pread) Al y i )l G I Ji o all by (S - 580 -7
8- Describe the functions of hemoglobin
Osha saed) il (a8
9- Explain how a fetus obtains oxygen before and after birth

Wz 5 8Y o)) 8 oV e Jieall diasy (oS #5480 -9
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You should now be able to
Gl 138 (ha £l ey Ah pa le Al L

1. Explain how the circulatory systems of a giraffe and snake resist gravity
A V) Al el 5 480 ) 31 4 ) sall 5 3aY) 4 gl CaS ~ )
2. Describe the general need for and functions of a circulatory system

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

Aalall 4 geall 3 3¢a¥)y Aa gidall 4 geall 3 3ea¥) Aile sl Lamall cldy sail) Caills g5 S 5
4. Compare the circulatory systems of a fish, frog, and mammal
S IS Aesiin ASaud 3y )5l 5 3eall G o)
5. Explain how heartbeats are controlled
el iy 8 HSaill oy Ca -l
6. Describe the causes and consequences of a heart attack and cardiovascular disease
) dae g1 (i ya g Al A il ibie by Gl Coa
7. Relate the structure of blood vessels to their functions
Ledia g g 4 geall Ao oY) a3 (g Ty )
8. Describe the components of blood and their functions
adills 5 g aall b e Ciuan
9. Describe the process of blood clotting
2l Lala dlee s
10. Describe the causes and treatments for leukemia
“aall (ja s LS slll e 5 ol Coa
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