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e Cardiovascular system:
organ system that
distributes blood to all
parts of the body

® Major function -
transportation, using
blood as the transport
vehicle

femoral vein

pulmonary arteries

descending aorta

femoral artery
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) The Cardiovascular System

e This system carries oxygen, nutrients, cell wastes,
hormones and other substances vital for body
homeostasis to and form cells

® The force to move blood around the body is provided
by the pumping heart and blood pressure

Pulmonary
Superior 1/ __—trunk
vena cava "
Left
Right atrium
atrium
. Pulmonary
T veins
Right
ventricle Left
ventricle

Inferior
vena cava
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J The Heart

® The human heart is
approximately the size of
a fist, and weighs less
than a pound

e [t is enclosed within the
inferior mediastinum,
the medial cavity of the
thorax, and flanked on
each side by the lungs

to Lungs to Lungs
Pulmonary Pulmonary Veins
Veins from from Lungs

Lungs
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= Pulmonary Artery
Oxygen-rich Blood LA = Left Atrium
Pulmonary Valve = xyg RA = Right A
Oxygen-poor Blood LV = Left Ventricle

RV = Right Ventricle
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The Heart

® The pointed apex is
directed toward the left

hip and rests at about the

fifth intercostal space

® The broad aspect, or
base, points toward the
right shoulder and lies
beneath the second rib

to Lungs to Lungs

Pulmonary Veins
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The Heart

® The heart is enclosed by a double-walled sac called the
pericardium

® The superticial loosely fitted part is called the fibrous
pericardium

e Protects and anchors the heart

Pericardium

Pericardial fluid

Pericardium
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The Heart

® Deep to the fibrous
pericardium is the
slippery, two-layer
serous pericardium

* The parietal layer lines
the interior of the
fibrous pericardium

/ Pericardial cavity

Fibrous
layer
Parietal

pericardium

Visceral
pericardium

Myocardium

Endocardium
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The Heart

® The parietal layer attaches to the large arteries leaving
the heart and then makes a U-turn and continues
inferiorly over the heart surface as the visceral layer, or

epicardium

/ Pericardial cavity

Fibrous
layer
Parietal

pericardium

Visceral
pericardium

Myocardium

Endocardium
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The Heart

* A slippery lubricating fluid is produced by the serous
pericardial membranes which allows the heart to beat
easily in a relative frictionless environment

A
—
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layer of
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pericardium
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pericardium
(epicardium)

pericardium ‘
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(cardiac muscle)
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The Heart

e Inflammation of the pericardium, pericarditis, often
results in a decrease in the serous fluid

® The cause the pericardial layers to stick, forming
painful adhesions that interfere with heart movements

’ h'S. 4‘; 2
i LT Normal
Qr . .,‘}-,K j pericardium
0 ,: : Xy : —~
W 2 J Inflamed
pericardium

Pericardium
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The Heart

® The heart walls are composed of three layers:

® 1. outer epicardium

® 2. myocardium Heartval

e 3. endocardium (7aceral pericarcum)
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The Heart

® The myocardium

Copynght © The McGraw-Hill Companies, nc. Parmission required for teproduction or display.
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The Heart

® The endocardium is a thin, glistening sheet of

endothelium that lines the heart chambers

e Continuous with the linings of the blood vessels
leaving and entering the heart

PERICARDIUM:
Fib 4 MYOCARDIUM
ibrous
pericardium {muscle layer)
Serous
pericardium
(parietol loy
ENDOCARDIUM
nner endot! h lial
Space lmmg ccccccc g
trobeculas)
Serous
perica rdium
(visceral layer
epicardium)

Section of the hearf wall showi gth components of
the outer pericardium (heart sac), cie laver
(myocardium), and inner lining (e ndncurd nnnnn ).
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The Heart

¢ The heart has four hollow chambers:

® 2 atria - receiving chambers

e > ventricles - filling chambers

Left Atrium

Right Atrium

. Left Ventricle

Right Ventricle
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The Heart

SR * The ventricles are thick-
walled discharging
chambers

® They are the pumps of the
heart

e When they contract, blood
is propelled out of the
heart and into circulation
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e

The Heart

® The right ventricle forms most of the heart’s anterior
surface

® The left ventricle forms the apex

Copyright © The McGraw-Hill Inc. Permi quired for ction or display.
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The Heart

® The septum that divides
the heart longitudinally
is the interventricular
septum or the interatrial
septum based on the
chambers it separates

Right
ventricle |
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The Heart

® The heart functions as a double pump

® The right side works as the pulmonary circuit pump

e Receives relatively oxygen-poor blood from the veins of
the body through the large superior and inferior vena

Superior

C ava e Vena Cava

Pulmonary
Artery

Tricuspid " INC
Valve \

Inferior Vena Cava
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The Heart

Superior
Vena Cava

Pulmonary
Artery

Pulmonary
Vein

Pulmonary | o (G D N |- Aortic
Valve ™~ \ ! Valve
Tricuspid ="

Valve

Inferior Vena Cava
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The Heart

® The blood then pumps
out through the
pulmonary trunk which
splits into the left and
right pulmonary arteries

® The pulmonary arteries
carry blood to the lungs,
where oxygen is picked
up and carbon dioxide is
unloaded

Superior
Vena Cava

Pulmonary
Artery

\ Pulmonary
J Vein

.
-------

Tricuspid =" INC Y
Valve

Inferior Vena Cava
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) The Heart

e Oxygen-rich blood drains from the lungs and is
returned to the left side of the heart through the four
pulmonary veins

® This circuit is call pulmonary circulation

e Its only function is to carry blood to the lungs for gas
exchange and then return it to the heart

Pulmonary Circuit
Right pulmonary artery

Left pulmonary artery -

Left pulmorary veins

Right atrium
Left atium

Right ventricle

Left ventrick
Heart muscle
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The Heart

. Pulmonary Circuit
Right pulmonary artery

Left pulmonary antery

Right pulmonary veins

Right atrium Left pulmonary veins
| Left atium
Right ventricle
Left ventrick

Heart muscle
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The Heart

® Blood returned to the left side of the heart is pumped

out of the heart into t

® The systemic arteries
the body tissues with

ne aorta

branch from the aorta to supply

)lood Copyright © The McGraw-Mill Comp. Inc. P q for rep or display.
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The Heart

Copyright © The McGraw-Mill Companies, Inc. Permission required for reproduction or display.

e Oxygen-poor blood
circulates from the
tissues back to the right =
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The Heart

e This second circuit, from the left side of the heart
through the body tissues and back to the right side of
the heart is called systemic circulation

e It supplies oxygen and nutrient-rich blood to all body
organs T Al -
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The Heart

® Because the left ventricle is the systemic pump that
pumps blood over a much longer pathway through the
body, its walls are thicker than those of the right
ventricle

* [t is a more powerful pump

ventricle
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The Heart

Superior
Vena Cava

Pulmonary
Artery

Pulmonary
Vein

.............. Mitral

Valve

Pulmonary \ Lo A D N, |- =

Vel Valve
Tricuspid ="

Valve

Inferior Vena Cava

e The heart also has four
valves:

* > that separate the
atria from the
ventricles

* > that separate the
ventricles from their
arteries

e All of these valves
prevent back flow


//upload.wikimedia.org/wikipedia/commons/e/e5/Diagram_of_the_human_heart_(cropped).svg
//upload.wikimedia.org/wikipedia/commons/e/e5/Diagram_of_the_human_heart_(cropped).svg

% The Heart

e The atrioventricular (AV)
valves are between the atria

i Pulmonary
’ Aort !

and ventricles seww‘eﬁar semilunar
e On the left is the bicuspid or

mitral valve Bicuspid
® On the right is the tricuspid valve

valve N

Tricuspid

 They are all anchored by the e

chordae tendineae
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The Heart

e When the heart is relaxed and blood is passively filling
its chambers, the AV-valve flaps hang limply into the
ventricles

e As the ventricles contract, they press on the blood in
their chamber, and the intraventricular pressure rises
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The Heart

® The semilunar valves
guard the bases of the
large arteries leaving the
ventricular chambers

® On the right is the
pulmonary valve

e On the left is the aortic
valve

/cht atrium

_Aortic valve
-

valve Mitral valve

- Left ventricle

Right ventricle — Blood flow

through heart
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The Heart

e When the ventricles are

The Cardiac Cycle contracting these valves
| it 1 are forced open and
Sugrorfons v flattened against the

Pulmonary Artery

arterial walls

e When the ventricles are
relaxed the blood flows
back towards the heart

Pulmonary Veins —
Left Atrium
Right Atrium
Left Ventricle

Right Ventricle

" Inferior Vena Cava — . .
Diastole rereren® ssoe  ® This prevents arterial
Ventricular Relaxation Ventricular Contraction a
s ilng sod lechir blood from reentering

the heart
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The Heart

® The coronary arteries branch from the base of the
aorta and encircle the heart in the coronary sulcus (AV
groove) at the junction of the atria and ventricles

Arch of
aorta

- LEFT

Ascending -

’°:t° CORONARY
::. rr:';‘onary Left auricle

- CIRCUMFLEX
BRANCH

L ANTERIOR
INTER-
VENTRICULAR
.| BRANCH
POSTERIOR

. | INTER-
VENTRICULAR
BRANCH

Left ventricle

RIGHT — 7
CORONARY |

Right
atrium

MARGINAL ——
BRANCH

Right
ventricle

Anterior view of coronary arteries

Figure 20-8a Principles of A y and Physiology, 11/e
© 2006 John Wiley & Sons
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) The Heart

® The coronary
arteries and their
major branches are
compressed when
the ventricles are
contracting and fill
when the heart is
relaxed
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The Heart

® The myocardium is drained by several cardiac veins,
which empty into the coronary sinus

® The coronary sinus, in turn, empties into the right
atrium

Primprdial
atrium

Left and right
horns of sinus venosus

EcI001446-0010
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The Heart

* When the heart beats rapidly the myocardium can
received an inadequate amount of blood

® This can result in crushing chest pain called angina
pectoris

Angina

Héatt musce is not
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The Heart

® Pain due to angina pectoris is
a warning sign

e If angina is prolonged,
oxygen-deprived heart cells
may die forming an infarct

® The resulting myocardial
infarction is a “heart attack”

Insufficient blood flow to the heart
muscle from narrowing of coronary
artery may cause angina (chest pain)
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Heart Physiology

® The heart pumps the
body’s 6 quart supply of
blood through the blood
vessels over 1000 times per
day

* In reality, the heart pumps
about 6000 quarts of
blood in a single day
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¢ Cardiac muscles cells can
and do contract
spontaneously and
independently, even if all
nervous connections are
severed

e These contractions occur in
a regular and continuous
way
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Heart Physiology

* Although cardiac muscle
can beat independently,
the muscle cells on
different areas of the heart

have different rhythms
* Atrial cells - 60 bpm

e Ventricular cells - 20-40
bpm
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Heart Physiology

* Two systems act to regulate heart activity:

* 1. Autonomic nervous system — brakes and accelerator
* Acts to decrease or increase heart rate

e >, Intrinsic conduction system (nodal system)

» Composed of specialized tissue that is a cross between
muscle and nervous tissue

» Causes heart muscle depolarization from the atria to
the ventricles

* Enforces contraction rate ~ 75bpm
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Heart Physiology

e Components of the Intrinsic Conduction System
include:

* The sinoatrial (SA) node is a crescent shaped node in
the right atrium

e The atrioventricular (AV) node is at the junction of the
atria and ventricles

e The atrioventricular (AV) bundle (bundle of His)
e Branch bundles in the interventricular septum

e Purkinje fibers which spread with the muscle of the
ventricle walls
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) Heart Physiology

e The SA node has the
highest rate of —
depolarization in the S
whole system et

e [t starts each heartbeat
and sets the pace for the
whole heart and is
therefore called the
pacemaker
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Heart Physiology

® The impulse travels from the SA node through the
atria to the AV node, causing the atria to contract

1

S;nus node
impulse

— Ventricular
| impulses

© Mayo Foundation for Medical Education and Research. All rights reserved.


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=B-8Myh1WIkg1OM&tbnid=q3YnmmcfFgX89M:&ved=0CAUQjRw&url=http://www.beltina.org/health-dictionary/sick-sinus-syndrome-symptoms-treatment.html&ei=-Jx9Ua3mKK664AOSy4GoBA&psig=AFQjCNHSlk4RGJUqEiP4WfzaTxIGmdNY3A&ust=1367272965654867
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=B-8Myh1WIkg1OM&tbnid=q3YnmmcfFgX89M:&ved=0CAUQjRw&url=http://www.beltina.org/health-dictionary/sick-sinus-syndrome-symptoms-treatment.html&ei=-Jx9Ua3mKK664AOSy4GoBA&psig=AFQjCNHSlk4RGJUqEiP4WfzaTxIGmdNY3A&ust=1367272965654867

Heart Physiology

e At the AV node, the
impulse is delayed to give
the atria time to finish
contracting

* [t then passes rapidly
through the AV bundle, the
bundle branches, and the
Purkinje fibers, causing a
“wringing” contraction of
the ventricles that begins
at the apex and moves
toward the atria

\ 3

1

| : Sl.nus node

impulse

2
Impulse passes
through
atrioventricular
node

Ventricular

| impulses

4.
Recovery
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Heart Physiology

e This contraction effectively ejects blood superiorly into
the large arteries leaving the heart



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=G9USkaHRFfu8bM&tbnid=-FwtJ1pIrIgiuM:&ved=0CAUQjRw&url=http://washingtonhra.com/16.html&ei=LJ99UbqXLPS44APuzIHYBA&psig=AFQjCNG2f6Cdl3wGkHGyD5IOmq_NM8KKkw&ust=1367273642153637
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=G9USkaHRFfu8bM&tbnid=-FwtJ1pIrIgiuM:&ved=0CAUQjRw&url=http://washingtonhra.com/16.html&ei=LJ99UbqXLPS44APuzIHYBA&psig=AFQjCNG2f6Cdl3wGkHGyD5IOmq_NM8KKkw&ust=1367273642153637

A A A A A AN NN AN NN NN 2
——————

Heart Physiology

e Tachycardia is a rapid heart rate (> 100 bpm)

 Bradycardia is a slow heart rate (< 60 bpm)

® Neither condition is pathological, but prolonged
tachycardia may progress to fibrillation

Atfrial Flutter Bradycardia
l l
Fid I
. 224 800
Atrium e y 7 I I v
450 800
Venmcue_’l_‘l_.\/\, Bk 33 1 & i A | | | |
v Tt | | l ! !
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Heart Physiology

e Fibrillation is a rapid,

uncoordinated
shuddering of the heart
muscle

e Fibrillation makes the
heart totally useless as a
pump and is a major
cause of death from
heart attacks in adults

normal heart

electrical
impulse
sinoatrial node

left atrium
right atrium

atrioventricular
node

right ventricle ;
left ventricle

electrical
impulse

sinoatrial node

left atrium
right atrium

atrioventricular
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. A left ventricle
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Heart Physiology

* A pacemaker is a small

device, about the size of a M ;

half dollar piece, placed
under the skin near the

heart to help control the |
heartbeat. o

* A pacemaker is implanted
as part of what's often
referred to as "cardiac
resynchronization
therapy.”

to heart

Electrodes / \
inserted into
vein leading X

_ Single lead
21 pacemaker
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Heart Physiology

® People may need a pacemaker for a
variety of reasons — mostly due to
one of a group of conditions called
arrhythmias, in which the heart's
rhythm is abnormal

® They can be implanted temporarily
to treat a slow heartbeat after a
heart attack, surgery or overdose of
medication

® Pacemakers can also be implanted
permanently to correct bradycardia
or to help treat heart failure
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Cardiac Cycle and Heart Sounds

* In a healthy heart, the atria contract simultaneously

* When they start to relax, contraction of the ventricles
begins

e Systole and diastole mean heart contraction and
relaxation respectively

DIAST OLE SYST OLE
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Cardiac Cycle and Heart Sounds

® Because most of the pumping work is done by the
ventricles, these terms always refer to the contraction
and relaxation of the ventricles unless otherwise stated

Diastole Systole
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Cardiac Cycle and Heart Sounds

Diastole

e The term cardiac

cycle refers to the — —
events of one
complete heartbeat,

during which both
atria and ventricles

contract and then T - E— l
relax

Systole
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Cardiac Cycle and Heart Sounds
o T

he average heart beats 75 times per minute

® The average length of a cardiac cycle is 0.8 seconds
® The cardiac cycle occurs in three major step5°
e 1. mid-to-late diastole == / &
* 2. ventricular systole " L& | R
* 3. early diastole o / \/ |
/
|

Phase | 1

Atrioventricular valve Open Closed Open

Aortic and pulmonary
(semilunar) valves

Closed Open Closed
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1. Mid-to-late diastole

® The heart is in complete relaxation

® Pressure in the heart is low

* Blood is flowing passively into and through the atria
and into the ventricles from pulmonary and systemic

Isovolumetric Ventricular

circulations /
3 Blsovolumtrlc celaxation

\

@\

O

Ventricular fillir
Systole
N
Early diastole \ \
J

ejection

Ventricular filling

Left atrium
Right atrium —

\ Mid-to-late
Right ventricle ‘ diastole
Left ventricle

Phase | 1 |2| 3 4 1 |

Atrioventricular valves Open Closed Open

Aortic and pulmonary
(semilunar) valves Closed Open Closed
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1. Mid-to-late diastole

e The semilunar valves are closed

® The AV valves are open

e Then the atria contract and force the blood into the
ventricles
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Cardiac Cycle

Isovolumetric Ventricular

contraction ejection
) mMij@

Ventricular filling

Isovolumetric relaxation

Ventricular fillir

Systole
Left atrium Ly
Right atrium
Mid-to-late Early diastole
Right ventricle diastole
Left ventricle
Phase 1 2 3 4 1

Atrioventricular valves | Open Closed Open

Aortic and pulmonary

(semilunar) valves Closed Open Closed
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2. Ventricular systole

® The pressure within the
ventricles increases rapidly,
closing the AV valves

e When the intraventricular
pressure is higher than the
pressure in the large arteries
leaving the heart, the semilunar
valves are forced open, and blood
rushes out of the ventricles

® The atria are relaxed, and again
are filling with blood
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Cardiac Cycle

Isovolumetric Ventricular
contraction ejection

) wm@

Ventricular filling

Isovolumetric relaxation

Ventricular fillir

Systole
Left atrium
Right atrium
Mid-to-late Early diastole
Right ventricle diastole
Left ventricle
Phase 1 2 3 4 1

Atrioventricular valves | Open Closed Open

Aortic and pulmonary

(semilunar) valves Closed Open Closed
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3. Early diastole

e At the end of systole, the ventricles relax, the
semilunar valves snap shut, and for a moment the
ventricles are completely closed chambers

Ventricular
ejection

Isovolumetric

contraction
Atrial contraction U

Ventricular filling

Left atrium

Systole

Isovolumetric relaxation

QY

Ventricular fillir
Right atrium
Mid-to-late Early diastole
Right ventricle diastole
Left ventricle N
Phase | 1 (2 3 |4 1 |

Atrioventricular valves | Qpen Closed Open

Aortic and pulmonary

(semilunar) valves Closed Open Closed
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3. Early diastole

® During early diastole, the intraventricular pressure
drops

* When it drops below the pressure in the atria, the AV
valves are forced open. And the ventricles again begin
to refill rapldly with blood

Ear lydutl \B\ \

Phase | 1

Atrioventricular valves

Open

Aortic and pulmonary
i alves

Closed
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Cardiac Cycle

Isovolumetric Ventricular

contraction
) “Mi@

Ventricular filling

Isovolumetric relaxation

Ventricular fillir

Systole
Left atrium
Right atrium
Mid-to-late Early diastole
Right ventricle diastole
Left ventricle
Phase 1 2 3 4 1

Atrioventricular valves | Open Closed Open

Aortic and pulmonary

(semilunar) valves Closed Open Closed
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% Heart Sounds

e When using a stethoscope, the heart beat usually has
two distinct sounds - “lup” and “dup”

® These are caused by the closing of the two sets of

valves
® “lup” - AV valves

® “dup” - semilunar valves

Second heart sound,
"dup”, occurs when
semilunar valves close

First heart sound,
"lub”, occurs when
atrioventricular valves
close

Atrioventricular
valves

Semilunar
valves
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Cardiac Output

e Cardiac Output (CO) is
the amount of blood
pumped out by each side
of the heart in 1 minute

* It is the product of heart
rate (HR) and stroke
volume (SV)
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Cardiac Output

* In general, stroke volume increases as the force of
ventricular contraction increases

® Let’s look at normal resting heart rate and volume:
e CO=HRxSV

® CO = (75 bpm) x (70 ml per beat)

® CO = 5250 ml/min

Preload Contractility Afterload Heart rate

STROKE VOLUME X HEART RATE = CARDIAC OUTPUT
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N

Cardiac Output

® A healthy heart pumps
out about 60% of blood
in the ventricles (~70 ml)
per heart beat

e The critical factor is how
much the cardiac muscle
cells stretch just before
contracting
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Cardiac Output

® The important factor
stretching the heart
muscle is venous
return, the amount of
blood entering the
heart and distending
the ventricles

¢ The more the heart
muscles stretch, the
stronger the
contraction

To increase cardiac output

Increase stroke volume
or

Increase heart rate
or
increase both
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Cardiac Output

e If one side of the heart suddenly begins to pump more
blood than the other, the increased venous return to

the o)

equal

circul

pposite ventricle will force it to pump out an
amount, thus preventing backup of blood in the

ation
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' Cardiac Output

To Heart

Open Vale

Contracted

® The enhanced squeezing action miscies [
of active skeletal muscles from
exercise speeds up venous return

e Severe blood loss or rapid heart
rate, decreases stroke volume,
creating less venous return

Closed
vahre

Relaxed muscle

Closed valve

Vein
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Factors Modifying Basic Heart Rate

® Heart contraction does not depend on the nervous
system, but it can be changed temporarily by the ANS

e [t is also modified by chemicals, hormones and ions
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Neural (ANS) Control

e During times of physical or emotional stress, the
nerves of sympathetic division stimulate the SA and
AV nodes and the cardiac muscles

-
- -

® The heart beats more rapidly
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Neural (ANS) Control

* When the demand declines, the heart adjusts, the
parasympathetic nerves slow and steady the heart rate

e (Gives the heart time to recover and rest
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Neural (ANS) Control

e In patients with Congestive Heart Failure (CHF), or
other heart disease the heart pumps weakly

e Some medications can be used to enhance contractile
force and stroke volume of the heart, improving
cardiac output

Healthy Heart Congested Heart


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=i07wtM96Q4T2BM&tbnid=GFnADPydJKgBYM:&ved=0CAUQjRw&url=http://www.mcaheart.com/Office-Services/Congestive-Heart-Failure-Clinic.aspx&ei=HHiKUdG-MO3e4AOPqIHIDg&bvm=bv.46226182,d.dmg&psig=AFQjCNFPEgEfEYc1Fzx-nwy1L51MmKr4qg&ust=1368115610620445
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=i07wtM96Q4T2BM&tbnid=GFnADPydJKgBYM:&ved=0CAUQjRw&url=http://www.mcaheart.com/Office-Services/Congestive-Heart-Failure-Clinic.aspx&ei=HHiKUdG-MO3e4AOPqIHIDg&bvm=bv.46226182,d.dmg&psig=AFQjCNFPEgEfEYc1Fzx-nwy1L51MmKr4qg&ust=1368115610620445

Congestive Heart Failure

Heart Failure

ventricle
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Neural (ANS) Control

e Various hormones and ions have a dramatic effect on
heart activity

e Epinephrine - mimics sympathetic nerves, increases
heart rate

® Thyroxine - increase heart rate

e Electrolyte imbalance - prolonged contractions,
arrhythmias, decrease output



Physical Factors

e Resting heart rate is fastest in the fetus and then
gradually decreases
® Faster heart rate in females than males

e High body temperature also increase heart rate, Low
body temperature decreases heart rate

LQT GENOTYPE NEGATIVE (7 + 11 p)

460

*p=<.04
CMen
435 W\Women/Children

410
8l

60-80 81-100 Heart Rate
(beats/min)

385

Mean QT (msec)

360

335 -

<)
Mean Rates
Men 51 68 BT

Others 52 69 89
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Blood Vessels

¢ Blood vessels
create a closed
transport
system, or
vascular system

Copynght © The McGraw-Hill Companies, inc. Parmission required for teproduction or display.
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Blood Vessels - Arteries

e Arteries leave the heart
e Smaller arteries

e Arterioles
ARTERY

Outer coat Muscle coat (tunica
(tunica media)—thick in arteries
adventitia) and thin in veins

Elastic and white Lining (tunica intima)
fibrous tissve of endothelium


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=8svC-akJBCacHM&tbnid=0KHkm1kb996b_M:&ved=0CAUQjRw&url=http://www.full-health.com/arterial_cleansing.htm&ei=DlViU8jiDM23yASNsoLgCg&bvm=bv.65636070,d.aWw&psig=AFQjCNGMqlZeK1NBI8iOBIzc3Y8oOQivhQ&ust=1399039580810126
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=8svC-akJBCacHM&tbnid=0KHkm1kb996b_M:&ved=0CAUQjRw&url=http://www.full-health.com/arterial_cleansing.htm&ei=DlViU8jiDM23yASNsoLgCg&bvm=bv.65636070,d.aWw&psig=AFQjCNGMqlZeK1NBI8iOBIzc3Y8oOQivhQ&ust=1399039580810126

e Higher, changing
blood pressure
® Thicker walls

e The middle section
(tunica media) is
especially thick

e Strong and stretchy
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Blood Vessels - Capillaries

e Capillaries are minute blood vessels that connect
arterioles and venules

® Form capillary beds

Endothelium

|l /— Endothelium
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Blood Vessels - Veins

Nomal One-4Nay Varicose Vein Valves

Vein Valves e Venules

e Larger veins

e (Great veins
(Vena cavae)
return blood to
the heart

Rewverse blood

Blood flowing Hedthyvawe  pioogflowing VA
to heart prevents reverse to heart owduelo

bood flow darmaged vave
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Blood Vessels - Veins

e [ ower,
constant

blood

pressure

e Thinner walls

* Blood often
flows against
gravity

e Have valves
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Blood Vessels
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