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~“Circulatory system

) Network of tubes — blood vessels
) Pump — heart (keep blood flowing through the vessels)

) valves — make sure the blood flows in the one-way
» blood

oxygenated blood: contain oxygen; from lungs; bright red

deoxygenated blood: lack of oxygen; back heart from body;

bluish-red

circulatory system RS
valve Hff=

pump 3R

oxygenated blood E5,[1
deoxygenated blood TR&E M

alvec}us in the ﬁng

° "' I‘%
CI rcu Ia Oxygen diffuses o

into the blood.

Oxygenated blood
is carried to all the
cells in the body
from the left side

> of the heart.

blood is carried
S, to the lungs.

right side
of heart

Deoxygenated
blood is returned to the
right side of the heart.

Oxygen diffuses from the
kland +a the hadyv calle
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Transport in animals circulatory systems
~— : single circulatory’
double circulatory 9 bhypetal
Four chambers Two chambers

Oxygenated blood
blood is carried is carried to all the

to the lungs.

eisnhebodr  Blood absorb oxygen in Blood absorb oxygen in
lungs gill

: of the heart.

Pass through heart twice  Pass through heart once

right side
of heart

left side
of heart

Deoxygenated
blood is returned to the
right side of the heart.

Double circulatory system deliver blood
more effectively

Oxygen diffuses into
Onxygen diffuses from the

blood to the body cells. the blood from the gl”S )

double circulatory system XAGIAERSGE Q) < J) —
single circulatory system ER{EIAER St U \




~/ PULMONARY CIRCULATION

Pulmonary arteries
pulmonary i
circulation
systemic circulation Leftlung
pulmonary artery AHzfIfk
pulmonary vein AhigRKk
qorta Eﬁ]ﬂﬂ\( Portal vein
Inferior vena cava Digestive system
I Deoxygenated blood Lower body
- Oxygenated blood L&w



\/ - to head v

' aortic valve
pulmonary artery

- % \/ to body

aorta

N’ from head

tria 1135 pulmonary vein
atria
ventricle ’t:\g vena cava \/ ot
valve YR

cardiac muscle /'3, left atrium

septum fIBfR pulmonary valve

tricuspid valve =5 )

bicuspid valve _—SH¥ Right atrium L bicuspid valve
arteri §bH7T< )

vein FREK tricuspid valve . E

Pulmonary valve Blizhiik i b tendon
Aortic valve ENHKkk

i ' S
atrioventricular valve [E==# | Vvenacava

semilunar valve 3B ¥}
vena cava JEEREK

rd—

left ventricle _}

right ventricle

septum
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heart disease -/

Vend cava
from head

%y aorta

pulmonary

Coronary artery
Supply blood to the heart muscles

Coronary heart disease
Blockage of the coronary arteries

. pulmonary
— the cardiac muscle run short of veins

oxygen, so they cannot respire Narrawing of Artery
and obtain energy to allow them

coronar
to contract artery )
\ e — ~ vena cava
Coronary artery 'OEAASIFK Lipkd diposit o from body

Flague

. = .\
Coronary heart disease nd/lL\&E mfl.:SdE: of |
- b Coronary Artery Disease left ventricle
\
Cardiac muscle /UM |

. N\ e\ J
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Factors that increase a person’s risk
of getting coronary heart disease

Smoking cigarettes
diet

obesity

stress

genes

age

> ® 9 P 9 P »

man more likely to develop CHO &Y /
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N— * heart disease o
Factors that increase a person’s risk
of getting coronary heart disease
PN Preventing CHD
some components (nicotine) cause damage to the circulatory system no smoking .
=
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Factors that increase a person’s risk
of getting coronary heart disease

® Smoking cigarettes

®

high 1n salt, saturated fats (animals), cholesterol

| This is a normal artery. 2 Cholesterol deposits form a plaque, 3 Blood clots can form. If one breaks away, it may
making the lumen of the artery get stuck in a smaller blood vessel and it stops
narrower. This increases the blood the blood from getting through. The blood clot
pressure. It also makes the wall of the is called a thrombosis. If it happens in a coronary
artery much stiffer. blood vessel it is called a coronary thrombosis.

4
Heart disease - coronary

heart disease -/

Preventing CHD

 Have diets with low saturated fats, cholesterol. :

Oils from plants and fish can help prevent
heart disease
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heart disease
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Factors that increase a person’s risk
of getting coronary heart disease

® Smoking cigarettes Preventing CHD

® diet Doing exercise helps to keep fit, prevent

® . excessive weight gain and decrease blood
. pressure.

It also has a ‘feel-good’ effect, so low stress
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N— " heart disease
Treating CHD
®

statin — decrease the risk of blood clots

aspirin — decrease the risk of blood clots forming inside blood vessels

statin {8} T2

aspirin faJE] ILAR
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Treating CHD
® drugs
® surgery

insert a little mesh tube, to keep it open

stent 7 28
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Treating CHD
Before After
® drugs

® surgery
1> stents

replace blocked coronary artery with a
length of blood vessel taken from another
part of the body

bypass F&F55

Bypass graft

T—
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Treating CHD

® drugs

® surgery
1> stents
2> bypass

insert a tiny balloon into the collapsed
artery, and then inflated using water. This
pushes the artery open

Deflated  Inflated balloon
balloon  compresses plaque
in artery  against artery walls

angioplasty m%ﬁ}ﬁﬁgﬁ . L Healthwies, inconporated

Wi~ eToe )
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Treating CHD

® drugs

® surgery
1> stents
2> bypass
3> angioplasty

Heart transplant [ MEFBIE
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heart beat

ways of measure the rate of heart beat

) use stethoscope
) measure pulse rate

) ECG (electrocardiograph )

stethoscope A28
pulse rate kI
ECGILEBE]

Heart beat

=/

\

Athlete 49-55 | 49-54 | 50-56 | 50-57 | 51-56 | 50-55
Excellnt | 56-61 | 55-61 | 57-62 | 58-63 | 57-61 | 56-61
Good | 62-65 | 62-65 | 63-66 | 64-67 | 62-67 | 62-65
Above Average | 66-69 | 66-70 | 67-70 | 68-71 | 68-71 | 66-69
Average | 70-73 | 71-74 | 71-75 | 72-76 | 72-75 | 70-73
Below Average | 74-81 | 75-81 | 76-82 | 77-83 | 76-81 | 74-79
Poor 82+ 82+ 83+ 84+ 82+ 80+
/
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heart beat

When a person exercises, their heart beasts will be faster, why?

i This 1s because cardiac muscles are using up oxygen
more quickly in respiration. A faster heart rate means ,
faster delivery of blood to the muscles, providing oxygen

..........................................................................................................................................

At rest

Abnormal dip in trace

E
-
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-/ . Sends electrical signals through :
heart beat ' the walls of the heart at regular
. intervals, which make the '

' muscle contract

Sinus Node

Brain sends impulse to pacemaker, ~5

to make the heart change beat.

Right Atrium — g Y Left Atrium

AV Node —

Right Ventricle -7 ./ T Left Ventricle

pacemaker FCIHEE m— f? ‘
EleCtrical Signal %{g% e ©2011 Pearson Education, Inc. | .._f,-_;....::;
impulse ;5] ' \J " \ )
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heart beat

How the brain know to adjust the impulses?

> Receptor cells

receptor RS2 BT i i

\ ,’ © 2011 Pearson Education, Inc.
-
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uheart beat

When a person exercises, their heart beats will be faster, why?

| during exercise, muscles respire more quickly

| more carbon dioxide is produced

| PH of the blood low

| receptor cell in brain sense this drop in PH

| brain increase the frequency of the nerve impulse to pacemaker
| pacemaker increase electrical signals sent to cardiac muscle

| heart beat increase

© 2011 Pearson Education, Inc
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Artificial pacemaker

lead in right atrium

Heart beat

)\ — 4

pacemaker
Jl\  pulse generator
/i ages

o/
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Systole : when contract, the heart become smaller, squeezing blood out.

Diastole: when relax, the heart become larger, allowing blood to flow into.
systole
diastole
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u

The semilunar valves

ﬂardlaC Cycle The valves in the veins are forced open by the

are forced f'::hhu"- E‘{ th; pressure of the blood.
pressure of the blood,

stopping the blood from The atrioventricular

flowing back into the valves are forced shut
veins. by the pressure of the
blood.

The semilunar valves
The semilunar valves shut, preventing remain shut.
blood from flowing into the ventricles.

The muscles of

the atria contract,
squeezing the blood
into the ventricles.

The muscles of
the ventricles
contract, forcing
blood out of the
ventricles.

The muscles of
the atria relax

The allowing blood to

atrioventricular flow into the heart
valves open. from the veins. Atrial systole: the muscles of the atria Ventricular systole: the muscles of the
contract. The muscles of the ventricles atria relax. The muscles of the ventricles

Diastole: all muscles are relaxed.

remain relaxed. Blood is forced from the
Blood flows into the heart.

atria into the ventricles.

contract. Blood is forced out of the
ventricles into the arteries.
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v,h‘éart beat
diastole
atrial systole
ventricular systole -
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artery BJJRK
capillary BN E
vein BRK
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Blood vessels
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Arteries
/
: carry blood away from the heart

» Thick and strong, containing muscles and elastic tissues
» Small lumen

Strength and elasticity needed to withstand the pulsing of
the blood as it is pumped through the heart

elastic F5EMER
elasticity 5
lumen PJBE
stretch ¥ 5K
recoil 5E[E]

An artery thick outer wall -
smooth lining

small
lumen

thick layer of muscles
and elastic fibres
artery

arteriole (small artery)

venule (small vein)

. vein
capillary network
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: supply all cells with their requirements, and take A capillary
away waste products very small lumen

wall made of a
single layer of cells

» Very thin, only one cell thick
» The lumen is very narrow, just wide enough for a red blood

cell to pass through

artery

> No need for strong walls, as most of the blood pressure has been lost;
>Thin walls and narrow lumen bring blood into close contact with body tissues

arteriole (small artery)

venule (small vein)

blood pressure [ E | 3N
waste product &4 9 A ¢ ) k »
capillary networ
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Vel"’ns o~ vm?airly i smooth lining
o’

outer wall

: return blood to heart
thin layer
of muscles
and elastic

» Contain less muscle and elastic tissue than arteries fibres
» Wide lumen; contain valves

large

lumen
> No need for strong walls, as most of the blood pressure has
been lost; artery

5 5 arteriole (small artery)
>wide lumen offers less resistance to blood flow o .. —
venule (small vein
> Valves prevent backflow
backflow [Blifi | =3\
resistance #&3,, BHES Q) N | gilh
) capillary network
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Why do veins have valves, but not arteries?

pressure from
body muscles

>

Because the force of the heart beat keeps blood moving
forwards.

How to make blood move 1n veins?

\, open valve

Contraction of muscles keep the blood moving in veins

b | closed valve

pressure from
body muscles

" e )
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| Function i Structure of wall Width of lumen

| Arteries |

Capillaries | | - |

| |
1 ]

| |
! I
1 | |
| |
1 |
| |
i |
|

S How structure fits function
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vena cava JEgRfik

aorta EIRK

pulmonary artery fHzfIfk
pulmonary vein fiigEik

renal artery =K

renal vein B Rk

hepatic vein fFEREK

hepatic portal vein B JEREk

vena cava
from head

d vessels

) 4

artery to head

pulmonary ||

artery pulmonary vein

vena cava

from bod =
_ aorta

vein from
liver

artery to
liver

| vein from artery to
A\ legs legs

\—



artery to head v
artery to arm assels

aorta \/

) & vein from head

Tra n S po rt vein from arm
v

'
vena cava
& from head
pulmonary
pulmonary artery
veins
vena cava
from body
hepatic vein hepatic artery

hepatic portal vein renal artery
artery to small
intestine
renal vein
vein from leg artery to leg
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Blood = Plasma + blood cells

Blood cells (white blood cells, red blood cells, platelets) Plasma
(about 55%) |

White blood cells >|
and platelets |
(about 4%)

plasma [

white blood cell Red blood cells |
red blood cell (about 41%) |
platelet [/]\f

T— *3 \
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Blood - plasma
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plasma
>Liquid medium in which cells and platelets
can float
>Transports CO2, nutrients, urea, hormones,

proteins, antibodies
>transport heat

urea fRZ
hormone }z=
antibody HTfK

Component Source
Water Absorbed in small intestine
and colon.

Plasma proteins Fibrinogen is made in the
(including fibrinogen = liver. Antibodies are made by

Destination

All cells.

Remain in the blood.

and antibodies)

Lipids including
cholesterol and
fatty acids

Carbohydrates,
especially glucose

Excretory
substances, e.g. urea

Mineral ions, e.g.
Na', CI

Hormones

Dissolved gases,
e.g. carbon dioxide

Absorbed in the ileam. Also

Secreted into the blood by

lymphocytes.

To the liver, for
breakdown. To adipose
tissue, for storage. To
respiring cells, as an
energy source.

Absorbed in the ileum. Also
derived from fat reserves in
the body.

To all cells, for energy
produced by the breakdown of | release by respiration.
glycogen in the liver.

Produced by amino acid To kidneys for
deamination in the liver. excretion.
Absorbed in the ileum and To all cells.

colon.

| To all parts of the
endocrine glands. body.

To the lungs for
excretion.

Carbon dioxide is released
by all cells as a waste product
of respiration.

... A )

N/

Notes

Excess is removed by the kidneys.

Fibrinogen helps in blood clotting.
Antibodies kill invading pathogens.

Breakdown of fats yields energy -
heart muscle depends largely on

fatty acids for its energy supply. High
cholesterol levels in the blood increase
the risk of developing heart disease.

Excess glucose is converted to
glycogen and stored in the liver.

Excess ions are excreted by the
kidneys.

Hormones only affect their target cells.
Hormones are broken down by the
liver, and their remains are excreted by
the kidneys.

Most carbon dioxide is carried as
hydrogencarbonate ions (HCO,) in
the blood plasma.

=g )
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e \o/
- The elements of blood
Blood cells

Platelets Red blood cells
(0,01) (about 41%)

white blood cells

red blood cells
platelets

White blood
cells (about 4%): Lymphocyte Basophil ~ Eosinophil Monocyte Neutrophil

)
)
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white blood cells

» Have nucleus (large and lobed)
» Functions: fight pathogens

Lymphocyte (large nucleus) —— produce antibodies

phagocyte (lobed nucleus) —— phagocytosis (engulf bacteria)

pathogen BRI
lymphocyte #FEEZHEE
antibody FT{AK
phagocyte ZFIRZHAE
phagocytosis ZHIE(ER
engulf 58

lymphocyte, with
a large nucleus

phagocyte, with lobed nucleus;

it can engulf bacteria

\—

| A phagocyte moves towards a group
of bacteria, and flows around them.

2 The phagocyte’s cell membrane

fuses together, enclosing the
bacteria in a vacuole.

\ v
. 7 .
. o
“arE
g
]
A

3 Enzymes are secreted
into the vacuole and
digest the bacteria.

4 Soluble substances diffuse
from the vacuole into the
phagocyte’s cytoplasm.
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Blood - Platelets
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platelets

When a blood vessel is cut, the platelets bump into the
rough edges and reacting by releasing a chemical.

The damaged tissues around the blood vessel also release
chemicals.

platelet [M/)ViR

Activated platelets

\




| / Blood vessels are damaged and the
blood contacts new surfaces.

e
Blood clotting S o

clotting factors.

Transport in animals /

Platelets become
activated.

>Platelets

>Fibrinogen

fibrinogen(soluble) — fibrin (form fibres and insoluble )
— this form a mesh across the wound. red blood cells and
platelets get trapped in the tangle of fibres, forming a blood clot.

fibrinogen
(soluble)

enzyme-catalysed
reaction

fibrin
(insoluble)

The blood- clotting prevent blood loss and the entry of pathogens.

' SR EZ 1
V. lﬂ"

fibrinogen ZHEEHR Y d"l
fibrin ZF4EERH

blood-clotting #EIfl

/[ Platelets stick
~ together and to
surfaces.

7" Insoluble fibrin
- forms fibres which
\ trap blood cells.

B A blood clot is formed.
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Ized blood cells

> biconcave disc
> No nucleus

» haemoglobin (Hb)
haemoglobin <« oxyhaemoglobin (oxyHb)

Oxygen binding
to haemoglobin

L 1
¢ e
e 00

*® o0
Oxygen being I
released from A 4
haemoglohbin
®0 00
[ 1 J
L L L 1
oD

» Function: transport oxygen and small amount of
carbon dioxide
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T . SR K
plasma
red cells

white cells

platelets

CTuk NSy N\ N '/
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Transport in animals Blood
N e
plasma water, contammg many substances in liquid medium in which cells and platelets
solution can float
2 transports CO, in solution
3 transports nutrients in solution
4  transports urea in solution
5 transports hormones in solution
6 transports heat
7 transports proteins, e.g. fibrinogen
8 transports antibodies
- red cells - biconcave discs with no nucleus, 1 transport oxygen
containing haemoglobin 2 transport small amount of CO
white cells variable shapes, with nucleus 1 engulf and destroy pathogens (phagocytosm)
2 make ant1b0d1e:s
platelets small fragments of cells, with no nucleus help in blood clotting
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plasma + white blood cells
-
(capillary)
/ \ plasma in blood capillary

red blood cell in : tissue fluid, which

- blood capillary = =— _ e ! / h:s Ealakedd ouF"of

tissue fluid Lymph iy | — &) S~

— capillary _ - et
(surround all the cells) (lymphatic B
capillaries) |

Tissue fluid is the immediate environment
of every cells.

It 1s very important. It supplies cells with all
their requirements, such as oxygen and
glucose. Waste products, such as carbon
dioxide, diffuse into tissue fluid from cells.

tissue fluid ZH25;

lymph B

lymphatic capillary FBZHHEE
lymphatic system BB ZR 5t

B e ~ fluid, now called lymph, which has
i ' collected into the lymphatic capillary

\_&
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Lymphatic system

Lymph empties
into the
subclavian vein.

The lymphatic system is part of the circulatory system and an important
part of the immune system, comprising a network of lymphatic

vessels that carry a clear fluid called lymph, and contain many lymph
nodes

thoracic duct

Function of lymphatic system

¥ collect tissue fluid, help body circulation Lymph vessels

¥ protect of the body from infection bringing lymph

(lymph nodes—— white blood cells) e
which have

been absorbed.

lymph —
nodes /
T~
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