IDIME RSS2

Xl {2

ERTBAEELR
2017.12. 20




7
—. ILIERGRILE AR A IR T sk
= DI E RN L R
= LIEREFAR IR EIR



IDIMERFBEAXRE—RTF

GBD 2013 Mortality and Causes of —
Death Collaborators. Lancet. 2015; | Allages deaths (M

385(9963): 117-171 1990 2013 Median % change
Cardiovascular diseases 122796 17297-5 40-8 Heart Attack
(11776-6t012764-1) (16520-2t018071-9) (36-17t0 46-36)
Rheumatic heart disease 3735 2751 -26.5
(302:5t0 464-6) (222-6 t0 353-9) (-33-64 to-17-20)
Ischaemic heart disease 57375 8139 41.7
(5254-9 to 6148-6) (7322-9 to 8758-5) (35:96t0 48-44)
Cerebrovascular disease 4584-8 64469 402
(4162-1t0 4968-1) (5963:0to7155-2) (34-43t0 49:56)
Ischaemic stroke 21829 272- 50-2
(192330 2430-9) (28177 %0 3592-6) (41-02t0 59-27)
Neoplasms 5659-7 82357 45-6
(5440-4t0 5826-6) (7941-4 to0 8538-9) (39-82to 51-55)
Oesophageal cancer 3131 440-2 399
(275-0to 351.5) (389-2t0 516-8) (26-42 to 56-36)
Stomach cancer 7634 841.0 10-1
(725-6 to 803-2) (791-6 t0 894-1) (3-94to 17-43)

T E O M HRILE ANE2.914, HPiKzd130077, &09%110077, O S1ZEH45077 ,
fiti S OO iR 500 15, RGE O IFR 250 17, de R MO AFRR2000, &R 2.714.
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Pericardium

Myocardium

Epicardium — visceral layer of the serous
pericardium

Myocardium — cardiac muscle layer forming the
bulk of the heart

Fibrous skeleton of the heart — crisscrossing,
interlacing layer of connective tissue

Endocardium — endothelial layer of the inner
myocardial surface

Fibrous pericardium

Parietal layer of
serous pericardium

Pericardial
cavity

Visceral layer |
of serous
pericardium
(epicardium)
Myocardium
Endocardium _

Heart chamber

— Heart
wall
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Superior vena cava

Copyright © The McGraw-Hill C inc. i required for or display.

Simple squamous epithelium

_/ Loose connective
0, tissue and fat

Branches

Aortic arch
of right

Left pulmonary artery
pulmonary Epi .
picardium
artery , Branches of left 2~ (visceral
Right \ pulmonary artery pericardium)
pulmonary Y7
veins . Pimonary frnk . Myocardium
Right atrium Left pulmonary veins
./ ’ Left atrium
Coronary » .
~ sulcus is > Great cardiac vein Trabeculae Endocardium
Right coronary N Anterior carneae
artery _ ‘&6‘ interventricular
Right ventricle - artery
Inferior vena ;
aic Left ventricle

Frontal section

Aorta

Superior vena cava Left pulmonary artery

POSTERIOR

Left atrium
Right pulmonary artery - plane

Pulmonary trunk Left pulmonary veins

Right atrium

View
Mitral (bicuspid) valve ) .
Right pulmonary Right ventricle Left ventricle
vems _ Interventricular
Fossa ovalis [ —— “me, Aortic semilunar valve septum
Pectinate muscles S
(horizontal muscle ridges) — [ > Pulmonary semilunar valve

Tricuspid valve

Right ventricle

Chordae tendineae i ANTERIOR
(held by Papillary muscles) Paplllary muselas

Trabeculae carneae N Interventricular septum
(irregular muscle ridges) N : i AN Epicardium
Inferior vena cava 19 ~ Myocardium

Left ventricle

Endocardium
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Superior Aortic arch Pulme:
vahacgva Pulmona 3‘3’“ _,/Tricuspid _ Right ' na _, Pulmonary
Pulmonary ot um  valve ventricle ~ semilunar ~ trunk
' arteries valves
arteries _ 1
P Pulmonary trunk ’ =
\ N ulmonary
semilunar — 2 8 S Pulmonary Superior and arteries
veins inferior vena
valve ] el |
Pulmonary Left atrium Lunlg tissue
semilunar valve Bicuspid valve [ gi’r‘::m:t'i‘g;\)'
Right atrium /\§ Left ventricle g‘;g{e‘,',f;sc"es |
l circulation) Pulmonary
veins
: : _ XInterventricular ’ Aortic !
Ancygpa valve [ Right septum BOr e, Left . Bicuspid __ Left
Inferior  yentricle Papillary :’t:?:;s ventricle  valve atrium

vena cava muscles
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externa™ " intima
)Q Endothelium
Tuni 7, g Tunica media
unica
media

Tunica
externa

Tunica 4 R Tuni inti
media X\ | 77— Tunica intima
Tunica S
intima —
Endothelium

Endothelium

/ ARTERIOLE
VENULE Smooth muscle cells
(tunica media)
Tunica - ‘&~ Endothelium
externa 7 N QLo
\ Basal lamina
Endothelkum — . - [ CONTINUOUS CAPILLARY |
S, Pores
FENESTRATED CAPILLARY | .2 Endothelial ceils
it ‘
Endothelial cells —

Basal lamina  Basal lamina

&4 Valve closed
Vein
Valve open

Direction of

blood flow

Direction of
blood flow
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@ Pulmonary valve
@ Tricuspid valve
© Aortic valve

O Mitral valve

Coronary heart disease
Blocked or clogged arteries limit
blood flow to the heart and
starving it of oxygen and
nutrients,

Arrhythmia
The heart beats irregularly.

Heart’s electrical system

Heart failure

The heart can’t pump as
powerfully as it needs to in
order to supply the body with
oxygen and nutrients, causing
the heart muscles to overwork
and weaken.

Enlarged heart muscle

Heart valve disease
One of more of the hearts’
s — which control blood

into and out of the heart —
doésn't work.

q{rdlomyo athg

An enlarged or abnormally stiff
orthick heart, causing the heart
to pump weaker than normal
and sometimes leading to heart
failure or arrhythmia.

Pericarditis

An inflammation of one or more
layers of the pericardium, a thin
membrane that lines the heart.

Pericardium

Aorta disease

A portion of the aortic wall
weakens and balloons out,
forming an aneurysm.

Vascular disease

Heart disease is often related
to diseases of the circulatory
system, including arteries,
veins and lymph vessels, or
blood disorders.

& 1L

IDERKRE

AL

s

E B Rkiw

=gz



1, DA BT F R R R R M OB

a Cardiac

Heart tube l.ooping heart Chamber formation E15 Atrial septation V(:r_ltriculta.r selptatio:'and Grea; velssell format'ion
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utflow formation
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Primary ventricle | )’ 3)
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(@ Blood returning to
the heart fills atria,
putting pressure against
atrioventricular valves;
atrioventricular valves
forced open

(@ As ventricles fill,
atrioventricular valve flaps
hang limply into ventricles

Direction of
blood flow
Atrium

Cusp of
atrioventricular
valve

Chordae
tendineae

QD
Healthy Aortic Healthy Aortic
Valve - Closed Valve - Open
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Edwards Lifesciences LLC, Ivine, CA

(@ Atria contract, forcing

additional blood into Papillary Zé afé
ventricles muscle £ £
g g
(a) 2 g
(@) Ventricles contract, ( = ————Atrium £ £
forcing blood against Cusps of . — . e
atrioventricular valve cusps | ‘ ;trioelentrlcular Diseased Aortic Diseased Aortic
(@ Atrioventricular valves valve Vae:=Cicasd Nalve s Open
close
\ S A
@) Papillary muscles A | I \H r- ;f}lh’: H
contract and chordae Blood in L' i ;

tendineae tighten,
preventing valve flaps

\ ventricle
from everting into atria = \
~—— Atrioventricular valve closed
\|I H %}&%‘ I ~
# -'F As ventricles relax

and intraventricular
pressure falls, blood : N
cusps of semilunar @ é a

valves and forcing o 8 c

R N > RO « |

As ventricles contract
and intraventricular
pressure rises, blood
is pushed up against
semilunar valves,
forcing them open

flows back from
arteries, filling the

Aorta
&

Pulmonary
artery

Semilunar valve closed
(a) Semilunar valve open (b)
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Semilunar Semilunar
valves closed valves opened

=- AV valves

Y closed .
WS 4 AV valves - U ( Semilunar
\ closed ~a.
1. Systole: Period of 2, Sys}dle: Period

isovolumic contraction. of ejection.

Semilunar

L’f‘;‘;:g 3. Diastole: Period of
isovolumic relaxation.

iy :

R : 27— Semilunar

a% valves closed

opened g N\

5. Diastole: Active
ventricular filling.

&

AV valves opened

4. Diastole: Passive
ventricular filling.

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

discs

Extracellular fluid

@— Norepinephrine
B1—adrenergic

receptor

Si trial Sinoatrial node
inoatria
(SA) node

Atrioventricular

tAr}::i::I‘a,:?n- Left atrium node
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bundle
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Mitochondrion
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Sarcoplasmic
reticulum

Inactive Active
protein kinase protein kinase Sarcoplasmic
@ \ 7 reticulum
Ca2+—»
Enhanced actin-myosin * @

y

interaction <———— Troponin <—t0a2+
binds to
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SLOW
— Sinus bradycardia

— Heart block

FAST
— Sinus tachycardia

Atrial tachycardia

Heart

Electrical System of the Heart

Supraventricular tachycardia
Junctional tachycardia

Ventricular tachycardia

Atrioventricular (AV) Node

Pacemaker

Pacemaker —
= D

Left Bundie Branch

Pathways

Right Bundle Branch

183
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Generator

Right atrial
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Cal, e 1
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Ablation
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Treated
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around all
. pulmonary
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Inflammation of Heart Muscles

Leukocyte

recruitment Viral
infection

EC infection
EC activation

Endothelial
dysfunction

Viral
infection

Epicardium
(Outer Surface of
Myocardium)

Cytokines

Myocarditis

Endocardium , L (Heart Muscles Inflammatio ) )
(Inner Surface of Myocardium) Shown in Red) ePainAssist.com

\
Chemokine
gradient

Cardiomyocyte
infection @
iy

. Chronic
viral
_infection

Myocytolysis & -
myocyte loss «4—p Cytokines

Remodeling €¢—— Activated MMPs

Impaired diastolic/sytolic
function

v

DCM/DCMI
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Normal Heart Failure Donor heart 'DHE*%*E E’L\Eiﬁﬂh%ﬁ

Oxygeln rich
s
pumped to
the body
| |
/
o
Patient's diseased B R
ven . heart Is removed .
ventricle Dilated @}
Septum ventricle

Dilated pupils, a sympathetic
nervous system response

Skin pale, gray, or cyanotic

Dyspnea, SOBOE is early
symptom from pulmonary
congestion

Orthopnea, cannot breathe
unless sitting up

Crackles, wheeze are
adventitious breath sounds
Cough, frothy pink or white
sputum
Decreased blood pressure
stimulates sympathetic nervous
system, which acts on heart to
increase rate and increase force
of contraction /

Anxiety, gasping from A I I L\HE

pulmonary congestion
Falling O, saturation

Confusion,
unconsciousness from
decreased O, to brain
Jugular vein distention
from venous congestion

Infarct, may be cause of
decreased cardiac output

Fatigue, weakness from
decreased cardiac output

S; gallop, tachycardia

Enlarged spleen and liver
from venous congestion.
This causes pressure on
breathing

Decreased urine output

Nausea and vomiting as
peristalsis slows and bile and
fluids back up into stomach

Ascites, fluid in peritoneal cavity

Dependent, pitting edema, Weak pulse
in sacrum, legs Cool, moist skin
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(uidap) 30NVLSIa

LVOT (CSA) Area

Flow =

Scan line

FLOW PERIOD
—fJ—/'M

CSAXVTI

VELOCITY

Image display options
P i

A-mode

PW Doppler
|

B-mode
mplitude) | |_(Brightness)

ajeds Aeig

(wdap) 30NVLSIA

2D image

M-mode image

Transducer Position

or "Window"
P: Parasternal
A: Apical

SC: Subcostal i
SSN: Suprasternal Notch,/,—
v Y RV Inflow

Y. )

Echocardiographic
Imaging Planes

- LAX, SAX, 4C

PSAX
| -AV level

PSAX
-MV level

Shonﬁs
(SAX)

Four-Chamber
(4C)

Long-axis ||
(LAX)

@ Region or
Structures
Visualized

A3C

e.g. Mitral and Aortic
Valves (MV, AV)



Damage from high blood pressure

EEOEE (AHA) 20174F11H KA 5
I FbrifE: 130/80mmHg Heart

attack

Stroke

ZHIBRE: [ A5 E #E 140/90mmHg

When blood pressure is 120/80

Degree to which brachial
artery is open during:

Systole Diastole ' n sure is groater
Systolic Starting with == ) van10mm
pressure a high pressure -_ &= No bicod fiows through the vessel
(120 mm Hg) ool [No soind T ——© == - ]‘B'°°k°d e —

150/ Sound first heard Blocked
Diastolic ~ . |or ' Kidne
pressure - Korotkoff sounds — @ & < | partially - Heart fail y
(80 mm Hg I (@ open | wes failure o
Pressure Sound disappears o ; oo g
- No sound pressure exceeds Culf prossure
i - Open

When cuff pressure is less than
80.mm Hy

Blood flows tvough the vessel in
smooth, laminar tashion

© BrecnCot - Thomacn Lasming
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Cardioregulatory center and chemoreceptors

in medulla oblongata Baroreceptors

in wall of internal
carotid artery

Carotid body
chemo-
receptors

Baro-
receptors
in aorta

SA node

Sensory
nerve fibers

nerve fibers

Sympathetic
—r%aFge’ﬁEe'rs

Sympathetic
nerve fibers to R\
adrenal gland

% /— Circulation
Adrenal —— W\ N

Epinephrine and norepinephrine

Copyright © The McGraw-Hill Companies, inc. Parmission requied for reprodustion o display.

Angiotensinogen

Liver

Kidney
Renin \
' 3 Aldosterone
Angiotensin |
Angiotensin-

converting

enzyme in

capillaries y -
Adrenal
cortex

* &—Angiotensin |

Vasoconstriction

Impulse traveling along
afferent nerves from
baroreceptors:
Stimulate cardio-
inhibitory center

(and inhibit cardio-
acceleratory center)

Baroreceptors
in carotid
sinuses and
aortic arch

7 Inhibit

+ Sympathetic

/A tco
stimulated vasomotor center e
o~ tR
¥ Rate of vasomotor
Arterial impulses allows
blood pressure vasodilation
rises above ($vessel diameter) m,:nm
normal range pressure to
homeostatic
Stimulus: range
Rising blood \
pressure T
I Homeostasis: Blood pressure in normal range I |
Stimulus:
N Declining
blood pressure
{COand4R
return blood Impulses from
pressure to baroreceptors: Arterial blood pressure
homeostatic Stimulate cardio- falls below normal range
range acceleratory center
{Cardiac (and inhibit cardio-
output inhibitory center) Baroreceptors in
(CO) carotid sinuses
4 Sympathetic 2 and aortic arch
impulses to heart \ /" /| inhibited
tPeripheral (#HR and 4 contractility) \ 1 /
resistance (R) / A NG
\ - -
tonoe o
bers vasomotor
stimulate \ center

p
vi striction,
asocon / .\
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atrial natriuretic

ﬂ hormona (ANH) \

Heart sacretes

Centrally
active

N oy Kidneys excrete
atrial natriuratic Na+ and water
hormone (ANH) in urine.
into blood.

Beta-blockers

Diuretics
saluretics
ACE
(Angiotensin
converting
Alpha- enzyme) inhibitors
o sns e auvise blockers Angiotensin
from kidney tubules. AT1 receptor
Vessels antagonists
aldosterone e Calcium
A antagonists
angiotensin &

Treatment of hypertension

Angiotensin converting
enzyme inhibitor
(ACEI)

Thiazide diuretics
is the initial drugs
of choice

Tl of

hypertension with
Diabetes

] -- blood volume

[ - - cardiac contractility II Vasodilatation

Angina

Haarffalieur

A

Reflexology
Massage

0

Herbs and dietary
supplements

Biological
based

practices

Manipulation
& body-based
practices

Alternative’
Medicine

Yoga &
Meditation

}

Mind-body
therapy

Whole-medical
systems

i

Homeopathy‘,’i

Acupressure



),

M5 A R (BR-MERKREERS (RAS) )

Classical RAS Pathway

Counter Regulatory RAS Pathway

ACE2
Activators

6.

l

¢ XNT
* DIZE
* rhACE2

CE 2

g Ang (1-7)
ACE 2 \ 4 analogs

Angll-KLH

2> Ang (1-9) \) N

{ CE
CYT006-AngQB (———\—M
pHAV-4Anglls IE)‘

Renin Inhibitors
. \ 4
ACE
Inhibitors Ang | (1-10)
\‘ —~ Vaccines
) \\ )
— \ 4
Ang Il (1-8

ATRQB-001
* ATR12181

ARBs _| AT1 Receptor

* Vasoconstriction
* Aldosterone synthesis

» Ang(1-7Y + H-B-CD/Angl-7

AT2 Receptor decarboxylation Peptide and
Agonists ACE Non-Peptide
e (21 Mas Activators

Alamandine g
‘ ,. * AVE0991
A 4 * (CGEN-8565

AT2 Receptor MrgD Mas-R

Alamandine
Complex

* Vasodilation
* Decreased Oxidative Stress

Increased blood pressure and
target organ damage

* Alamandine/HPBCD

Decreased blood pressure and
target organ damage
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heart

abdominal aorta

weakened wall

fatty deposits
lining aneurysm

lung

aortic arch .
ascending aorta }g‘g)r;gcnc
descending aorta

thoracic aortic aneurysm

Longitudinal Section

Cross Section Adventitia

Mcdia

Intimal tear

Truc lumen

B L e e R e e s i,
PRc S

Falsc lumen

B T
S e R R R T Sy

Partial obstruction C

Clot & flap completely occluding artery
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COMPLICATIONS é{\é
In the most serious cases of DVT, a

part of the clot can break away and

travel through the bloodstream to the lungs.
This can cause a PULMONARY

EMBOLISM (PE) and is potentially

life threatening.

DEEP VEIN THROMBOSIS

is the formation of a blood clot

(also known as thrombosis) in a deep
vein. DVT predominantly occurs in the
legs but also can occur in the pelvic area
or arms, It can lead to parti
complete blockage of

which will cause se | WARNING SIGNS OF PE

If a blood clot has travelled to

your lungs, you may experience:
« Shortness of breath

WARNING SIGNS OF DVT « Rapid breathing

You should contact your doctor o Chest pain

if you experience the following: o Rapid heart rate
« Pain o Warmth o Light headedness

« Tenderness o Redness
o Swelling

due to DVT each year.

peetet

Pregnancy
Pregnant women are 5 times more likely to
DVT than non-pregnant women. Women taking oral
or hormone replacement can be at increased risk
of DVT, as well.

Health Factors

You have control over a
number of health factors that
can increase your risk of DVT,
such as obesity, smoking,
taking birth control pills and

[)
Normal dehydration.

STAY ACTIVE

Immobility increases the chances of developing a blood clot. If you're sitting for an 1 ,
extended period of time - like on an airplane or at work - get up, stretch your legs

and walk around. These foot exercises can also help create blood flow.

Deep Vein Thrombosis (DVT)

Detached

blood blood clot

flow

= ,Fibriﬁoéen 3

Fibrin

FDP

off 3 5% N B &

D-dimer

von Willebrand factor 7§\

ADP ' Serotonin
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Superior vena cava Left pulmonary artery

Left pulmonary veins
Aorta
Left coronary artery
Right atrium
; Left circumflex artery
Right coronary

Bpiary Left marginal artery
Posterior
descending artery Left anterior descending

(or interventricular) artery
Right diagonal branch

marginal artery

Left ventricle
Right ventricle

== o s
- BB

CLTeT

REMOLE

Myocardial Injury

Protease activation

Adverse ventricular remodeling
Heart failure

Plaque Initiation/Progression Foam Cell 7”4 = L !
Catalytic sink for NO 3 - -
Formation of bioactive lipids .| Vulnerable Plaque
Leukocyte chemotaxis TF activation
Generation of atherogenic LDL Protease activation
Generation of dysfunctional HDL EC apoptosis

i

A heart attack is caused when a portion of the heart
muscle loses its supply of blood partially or completely.

IDALEESE

Damaged area

Blood supply is lost
when the coronary
arteries which supply
the heart muscle with
blood get blocked

The symptom

chest pain
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Adhesion Vascular
Mol lumen
Monocyte P-selectin

E-selectin

ICAM- ,
o1 | Migration Endothelial

MCP-1 cells
CCR-2
_ oxLDL

Extracellular
< matrix Homeostatic
E responses
I apo E
'E Differentiatio mmLDl.O LDL1 : tl: on :g:‘rm
— M-CSF INOS

~Jnternal elastic
T—lamina

S

ox LDL uptake
s> _Macrophage coss ;

T
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Arterial Wall Macrophage 1& & HH E E % E"ﬁ gm H@
‘b =

- = -:a r\L ECam>
= turated LPA oxLDI. ox-phospholipids. ot
LPe—>LPA %90 — & Unsaturated O lipoprotein(a),fatty acids
oxLDL TLR4/6
Q

Cholestero|

LoPLA,

oO—:
ox—!alty acids

Sma" \. Modil d recept

poB100

VLDL

ApoC3

Triglyceride

Cholesterol

5T R E R AL
' Fatty Acids___ =" e - :3‘(37.52::;?;“

promotes uptake
of LDL from blood. VLDL

Low intracellular
cholesterol
stimulates the

synthesis of LDL
receptors.

Fatty Acids

LDL uaptor

Cholesterol
-

~

Mevallonlc acid

Low intracellular
cholesterol decreases
the secretion of VLDL.

A

CoA <. > 2NADPH+2H*

ENDOPLASMIC RETICULUM QQ < HMG CoA reductase inhibitors

Statins inhibit HMG CoA reductase, 3
leading to a decreased concentration + 2NADP*+
of cholesterol within the cell.
HMGCoA —— —«— Acetate
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Microvascular
Dysfunction

P Oxidative stress
™ AGE, I RAGE, I Protein
Cross-linking, other pathways

J Circulating
Insulin and
Insulin
Resistance

J Vascular
Progenitor
Cell Number
and Function

Endothelial
Dysfunction

M Inflammato J Reverse M Inflammation
Cell Adhesion and Cholesterol with J Nitric Oxide
Migration Transport

ansulin \Erythrocyte IO Vascular Progenitor Cell '\Lﬁ, Inflammatory Cell
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BRIQTAppetite MetabOI ic Syndrome

O 7 Sympathetic tone MYOCARDIUM

PANCREAS
B - cell growth { Hepatic glucose output TGlucose oxidation %
B B-cell survival viavagal n. B FFA oxidation - Visceral Fat
Glucose sensing Environmental Factor |* Accumulation Genetic Factor
ARTERIES
B Plaque formation * Overnutrition / * SNPs (“ 64T)

* Physical inactivity
Adiponectin ¢

LIVER (Hypoadiponectinaemia)

O T FFA, TG secretion
1 Glucose production

1 Lipoprotein uptake

MACROPHAGES
1 Survival

Insulin Resistance

| Hypertension | S -

yslipidaemia

* Blood Pressure Type Il Diabetes - ?
Mellitus * Triacylglycerol

« HDL-Cholesterol *

|\ 7

Atherosclerosis

MACROPHAGES
07 Fat infiltration

FAT

Keto Food Pyramid

B Lipolysis X RESISTANCE VESSELS

\ Vasodilation
© Vasoconstriction 0% Sugars

MUSCLE e

A1 Glucose uptake { / CAPI '—TLAR“:-S ?

B 7 Glycogen synthesis Capillary recruitment

n
I 1 Transendothelial insulin 30% PWIBIIIS
- ol transport

Insulin Sensitive® ; Insulin Resistant
The ideal macro-nutrient ketogenic ratio of your calories
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Tissue injury

(MI, stroke, renal
/ insufficiency, PAD Plaque with
fibrous cap

Pathological

Atherothrombosis and remodelling /
Progressive CV disease \ "l
, ™ Cap
Target organ damage ruptures
Early tissue dysfunction
‘ 1 Blood clot forms
Oxidative and d fail around the rupture,
mechanical stress Enc-organ fajlane blocking the artery
;i (CHF, ESRD)
Inflammation
Risk factors Death

WEFERBLRE, SHEMN0ZS, FHRCRHERLRAMEREN—&, 705 L11100%
TREVHRF B ADER B R R 2 R X5
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PLATELET STRUCTURE

Intracellular signaling

PI3K-AKT pathway —

MAPK path 9

1 > patway - platelet drug s

ntegrin pathway taigecs = ——
sssescssscssoee 1 e, oo AN e B |

Integrin
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[ Activation inhibitors

Thromboxane receptor antagonists PAR-1 antagonists P2Y, receptor P2Y,, receptor R

= Terutroban = Seratrodast = Vorapaxar antagonists antagonists [ Adhesion inhibitors

= Sulotroban = Ridogrel* = Atopaxar = A2P5P = Ticlopidine [ Aggregation inhibitors
= Daltroban = Picotamide* = A3P5P = Clopidogrel

= Ifetroban = Terbogrel* = MRS2179 = Prasugrel

= Ramatroban = EV-077* = MRS2279 = Ticagrelor

= Linotroban = MRS2500 = Cangrelor

= Elinogrel

S
oy,
~

———— ~—— Serotonin 2A
signalling activation - - antagonists
= A
COX-1. inhibitor = SHT20) . APD-791
= Aspirin ! = = Naftidrofuryl

= Sarpogrelate

Platelet GPIIb/Illa » AT-1015
GP Iba/lla—
GP la/Ila GP IX-GP V \\
S « C1q TNF-related
2 y § Fibrinogen protein 1
Py i et

Endothelium Y@ \ « RG12989

P ®) ~
=) S ) »(9@9 o 9 o & \\\

Collagen VWFO

GP lIb/Illa inhibitors Platelet
GP VI inhibitors = Abciximab
GP la/lla inhibitor = Monoclonal = Eptifibatide
= EMS16 antibodies = Tirofiban

Nature Reviews Cardiology 2015;12, 30-47
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Coronary Angioplasty

Catheter with balloon

Balloon

-
Alternative Inflated balloon Catheter
site compresses
the plaque

Catheter
insertion site

Arterial  Contrast

l e Waste

Balloon
compressing
plaque

[] <— Steering
tool Inflation
device

20164FE %, 1 [E KR ORANIEIT (PCD AR 1%?&13@666495%
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US FDA
approval

2000

2002

Inhibition of re-endothelialization

Stent

Bx Velocity

Liberté >VeriFLEX*
Vision
Driver/Integrity

Omega

Cypher

Taxus Express

Taxus Liberté
Endeavor
Xience V/Prime

Promus

Promus Element

Taxus Element

Resolute Integrity

Manufacturer

Cordis, Bridgewater, NJ
Boston Scientific, Natick, MA

Guidant/Abbott, Indianapolis,

Meditronic, Minneapolis, MN

Boston Scientific, Natick, MA

Cordis, Bridgewater, NJ
Boston Scientific, Natick, MA

Boston Scientific, Natick, MA
Medtronic, Minneapolis, MN
Guidant/Abbott, Indianapolis,

Boston Scientific, Natick, MA
Boston Scientific, Natick, MA
Boston Scientific, Natick, MA

Medtronic, Minneapolis, MN

Inhibition of EPC homing
or proliferation

I

I

IN

IN

Generation

First

First

Second

Second

Third

First

First

First
Second
Second

Second

Third

Third

Third

Type of stent: Platform

BMS: 316L Stainless steel

BMS: 316L Stainless steel

BMS: Cobalt chromium

BMS: Cobalt chromium

Drug eluted

N/A

Ultrasonic Spray | Pressure Spray

N/A

N/A

DES: 316L Stainless steel

DES: 316L Stainless steel

DES: 316L Stainless steel
DES: Cobalt chromium
DES: Cobalt chromium

DES: Cobalt chromium

DES: Cobalt chromium

TF induction

Inhibition of neointima formation

Sirolimus

Paclitaxel

Paclitaxel
Zotarolimus
Everolimus

Everolimus

Everolimus

Paclitaxel

Zotarolimus

Stent
platform

Drug-eluting stent

Antiproliferative
drug

N

Polymer coating

Stent
platform

-

Drug release Polymer coating

biod. Hati
8

Polymer coating

4

Arterial injury

4
Activation of vascular
smooth-muscle cells

v
Proliferation and migration
of vascular smooth-muscle
cells and extracellular-
matrix formation

I Inhibition | )

Paclitaxel iroli li Zotarolimus
C47H51Nol7 cSlH79N°U CS!HSJNON CSIHNNSOH
MW 854 MW 914 T mwoss MW 966
" o
\o \
2 07“ 3
o o N
0
'
Ot s
Binding to B-tubulin Binding to
subunit of microtubules FKBP12
Polymerization Inhibition of
of tubulin r — mTOR
Gy phase
L e
Inhibition of microtubule > 4 Up-regulation of
disassembly ¢
r "
/—> G, phase
> Gitian £
| v
— . — r B
M phase
| (cell division) | Cellcyele S phase
—_—J — 4
i :
| G,phase |
| SRLATN




Ascending
aorta

Grafted —

KR Moinos

Vein graft
harvest

‘-/

Bypass grafting
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Genetic Variations/Family History

Lipid Disorders
(LDL 1, HDL}, TG1)

Hypertension Type 2 Diabetes
_ . - Increased
Smoking, Physical Inactivity Cardiovascular High CRP
Risk )
\

Age, Race, Sex Metabolic Syndrome

Controllable
Risk

Factors
b/e,tgs

™

RISK FACTORS FOR HEART DISEASE



2. RESLMERR

t J Drink water Monthly
!
| iswssrs
Wine in
I moderation /‘ﬁ EGes & \ Weekly
~ @POULTRY@.,\

—,. FISH &
- " SEAFOOD

Mgk R . CHEESE & YOGURT
/ g@ OLIVE OIL

FRUITS LEGUMES &
NUTS

<T
WHOLEGRAIN BREAD, PASTA, RICE, COUSCOUS,
POLENTA, QUINOA, OTHER GRAINS & POTATOES

Eat mo>

Fish Butter
Vegetables Margarine
Fruits Fried foods
Whole grains Snacks
Ceans Desserts

. i o 9
ﬂ Daily Physical Activity a\%
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1. ARBTE. TEEEKEFEALHAFURERER K. ARSEHBESEZHRE
PEIX, SO REIEHEESKETE. NEBERESESR), HEWILTIE.

2. BEEMHBA G . £ TIERA EFEOBERR & /Em At A9ZE 2 F05H B BA 2 B9 EE 5193 71
=522%F045%, E it TIEsgfir E O pEim =t g EE 51 915%.
ﬁ&%ﬁmoﬁﬁﬂMﬁi%ﬁwﬁﬁélﬁ,ﬁﬂ%@%&$¢,ﬂM%MEmw
B E5456%.

A BMIRT. EXE. P ZEEFIASETERIIAT. FPIEMAKEEDHTS
=, £ EAMATMES S MIMmE R <8 .

5. BIBARSZ . BACHIE TETMERZEPME, ATEFRITAEE, RFZFAR
ZEMEBRBMEBN _FIH, —FIHEIEMORRBXE,

6. RRFETA. HRBFEZEFTTAZORRFRIXCEEEBASL35%. ERENT
AT EEZHBERTIE, SMAEZ—F 1Lk,

7. 0KETAN. RKEMNITIERTASEERNIIEE S, XIEEHIE~% EEM
U T1E, REeiEkMBECHE. TEEERECHTERFA L NERFNEEE S
E=.

8. KKHABR I T{E. BRIAENMA/MRIAZEEKEEIMA, B TEXIRIELE/N
NN EE R DFRHIIXEESH67%,

9. TERARMNIIE. BEERMABRRAZEBRE, A2 0HRERBEANE, M
MRZERMHEA—BEZR|ER, HERKETESEH.

10. sk, KM Z FERIEFEENEKREZ . kA AREKEERETE, EATEEL W —
MEZFHMFER, LLNSIE. BRHENOERE.
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BEEFS: REX. OS5, SRRZKST,
mi%k4s, MRFAEER, Sg. BFRER
EEEEFK, HE&EER 1, BEE Dz AR
HEEm, MIEIZIEE. IESEIA&FIE
ARFEIEZS, FrilEIMERE.

9—11am: (DPEESNIAZE|IN S, SEETEILFESL
B WRIFEND, BURIRITZERS.

12-3pm: REE/ILE. MPEEE, ﬁﬁ%’ﬁlb
MEERFRIEAN, METHEIIBELLFZAKX, &
HImAE, mMERM, $5ME. FEAER
’lt’g REITNNEE, FENNERE. F5ER
3pmlfE: EEMLLIRE. #5. FHkFES,
TfFl_Bj]X‘IﬂEEE%E‘ﬁJJE—j(

9-11pm: BRERGIFTHRIXERZ], EULETE
ZREE. BEITHE), HEATESESN
[£. BFRFA. DIERFESMER. EiY: %P,
&R, TERIAEL, HEANERPNERZIKES.
ANSBTRE & R B E e & iR EK, ULATRRF&AS
T?ﬁl%%ﬁ? 10pm, BAFKINS ZHNEFIK
2, EANPRIENEE.

7:00pm [

Lowest Body
' / ~ : ratur
Highest Body Terréggrgt:: / c | rc ad Ia n
Highest Blood Pressure | |
6:00 pm Rhythms 6:00 am
5:00 pm 1 séﬁs pest Bl od
; arpest Blo
Greatest I n H u m a n S Pressure Rise
Cardiovascular Efficiency 7:30 am
and Muscle Strength Melatonin Secret
3:30 pm Stop:
Fastest Reaction
e 2:30 pm

Best )
Coordination Highest

12:00 pm Alertness
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Tt 2 RCEIR-10FF & 757K (Cardio-Pulmonary Resuscitation)

ot E O BERIT SRR T R A S 1%,
TR I B A7 15 1L £1)60%
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\ | 1007 Bl /45 A
e e R?/ AL THIRIO 330 - 2
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120 CPR AED A E

-
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Lo
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S, 1 L‘;}E"I‘EE

B s smHGR
R HENNE

@ FTEE IR TR 120,
EUTFCPRSEN R %

[} Piace the two electrodes on the victim's €] If there is some rhythm or ventricular
chest. One between the right nipple and forillation, the AED will advise for an
electric shock.

LN \ the right coltar bone, the other between
3 (R S— the left nipple and the left arm pit.
J o B The AED searches for a heartbeat. if [} The AED wams people to stand clear.
§ 1 o ! there is not one, it will advise through Pushing the SHOCK button sets off a
3 - a computerized voice that a shock is siren and the AED sends an electrical
] J not appropriate. shock to the victim's chest.
E ML /

T M ERR E FEAT A T FEAR

b 32 l-n/-—%':{. il HE o B i o )
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