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Patofyziologie kardiovaskularniho systemu |

Metabolismus myokardu
Ischemicka choroba srdecni
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Hypertrofie myokardu

Gt ———— HYPETROPHY
acute volume overload excentric hypertrophy

SYNTHESIS OF SARCOMERES
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OF FIBERS ASTIFFNESS
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dilation

SYNTHESIS OF SARCOMERES
IN PARALLEL
*STIFFNESS

i ar i
acute pressure overload concentric hypertrophy
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Table 1| Summary of characteristics for the hypertrophy patterns {(concentric and eccentric) and haemodynamic
mechanisms influencing pathological and physiological left ventricular hypertrophy (LVH)

Pathological LVH

Physiological LVH

Concentric

Eccentric

Concentric

Eccenrtric

Sumulating
haemodynamic
mechanism

Potendal aetiology
of stimulus.

Ventricle
morphology

Ventricular
mechanics

Ventricular function
Portenual to regress

Increased pressure
(afterload)

Hypertension, aortic
SIEnosis

Paralle] additon of new
myofibrils (wall
thickening), frequently
with myocyte necrosis
and increased fibrosis
Diastolic dysfunction
with stffness and
decreased conrtractility

Abnormal
No

Increased volume
(preload)

Valvular disease

Series addition of
sarcomeres (wall

dilation and thinning)
frequently with
MYyOCYIE NECrosis
Decreased contractility
often associated with
side-to-side slippage of
myocytes

Abnormal

No

increased pressure

(afterload)
Strength training

Parallel additon of new
myofibrils (wall
thickening) with
increased capillary
density

Normal or enhanced
contractility and
myocardial efficiency

Normal
Yes

Increased volume

(preload)

Long-term endurance
exercise

Series addition of new
sarcomeres (chamber
volume enlargement)

Normal or enhanced
contraculity and

myocardial efficiency

Normal or supranormal
Yes
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Mechanotransdukce

= proces vnimani mechanickych sil
srdecni bunkou a nasledné fyziologicke
odpovedi na tuto stimulaci.

Hypertrofie a zasahy ovlivnujici
hypertrofii srdecni mohou menit i normalni
adaptaci srdce na zatez a
mechanotransdukci.

W =
)
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Mechanism of environmental exposure

mediated cardiovascular outcome.

A. Air pollution induces release of cytokines
and chemokines, causing inflammatory
cellular recruitment and local inflammation
and cyclical systemic impact through the
vasculature.

B. Inflammatory and oxidative stress induces
atherosclerotic processes. Ingestion of
particulate matter activates macrophages,
induces reactive oxygen species, monocyte
adhesion molecules and accumulation of
monocytes on endothelial layer, foam cell
transformation. Subsequently, endothelial
cell dysfunction and smooth muscle cell
proliferation take place. TNF, tumor

necrosis factor; iNOS, inducible nitric oxide

pr—s "I;EE;E’ synthasg; NO-, nitric oxide, 0.2-,.

Hypaxia Stroke, M superoxide; ONOO-, peroxynitrile; ICAM-1

A Intercellular adhesion molecule 1; VCAM-1,
Vascular cell adhesion molecule 1; eNOS,
endothelial nitric oxide synthase.

C. Exposure to environmental pollutants
causes oxidative stress and inflammation,
which triggers onset of, or exacerbates
cardiovascular disease process at any stage
of progression.

i mealoey
N rnediator
released meo

BM, ozone, metals
Ervironmental exposure,
oxldative stress, Inflammation

Curr Opin Clin Nutr Metab Care. 2012
Jul;15(4):323-9
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Compact DNA, non transcribing Transcriptionally active region

- ra

H3K9 me3 H3K3 ac
H3K27me3 HAKS ac
H4K20me3 H4K12ac  yrapseription

H3K4 me3

(Unmethylated)
Transcription

Epigenetické modifikace nukleosomdlnich histon( a DNA, které reguluji expresi gen(l. Histonové modifikace kompaktné svinutého
heterochromatinu nebo relaxovaného transkripcné aktivniho chromatinu. H, histone; K, lysine; me, methylation; me3, trimethylation; ac,
acetylation; DNA methylation silencing the gene; ™CpG, methylated Cytosine in Cytosine-Guanine dinucleotide sequences within the

DNA.
MUNI
SCI

,3 Curr Opin Clin Nutr Metab Care. 2012 Jul;15(4):323-9.
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Normal heart Pathological hypertrophy
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stress
signals

Transcriptional repression Hyperactivation of IGF signalling genes
(Pathological hypertrophy)

stress
signals

-

Reactivation of foetal genes,
myocardial stress response proteins
(Pathological hypertrophy)

Active cell cycle genes Stably silenced cell cycle genes
(Embryonic cardiac myocytes) (Adult cardiac myocytes)
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W H3K9me3 7.7 H3K9 W H3K9Ac

Acetylacni a metyla¢ni modifikace H3K9
reguluji expresi srdecnich genu.

Signaly srdecniho stresu indukuji
patologickou hypertrofii
prostrednictvim ztraty transkripcni
represe modulované SIRT6 (=histon
acetyldza), kterou zajistuji geny pod
vlivem IGF (insulin-like growth factor)
(A, i) nebo prostrednictvim reaktivace
fetalnich gent a myokardidlnich gen(
odpovidajicich na stres (modulovano
KDMA4A =histon demetylaza (A, ii).
Trimetylace H3K9me3 pomoci Suv39hl
(=metyl transferaza) a nasledna represe
genl bunécéného cyklu udrzuje
postmitoticky fenotyp zralych srdecnich
kardiomyocytl (B).

Biochemical Society Transactions (2013) 41, (789—
796) (Printed in Great Britain)
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Figure 24.3
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Metabolismus srdce

DSrdee’konzumuje v8echny substraty, jejichz hladina v krvi je dostatecné

vysoka.

"INovorozenci — preferuji aerobni glykolyzu, protoze volnié mastné kyseliny s
dlouhym fetézcem (vysoky obsah v materském mléce) potrebuji na
myelinizaci NS

1Zdravi dospeli preferuji lipidy jako zdroj energie (nejvyssi energeticka
vytéznost)

1Dospeli s ischemickou chorobou srdecni — mozna je pouze anaerobni
glykolyza s tkafovou podporou masinérie HIF (LATP)

"1Dospéli s DM — prevaha lipidu, nedostatek cukru, také ketony; v pfipadé
postizeni koronarnich cev opét jen anaerobni glykolyza

_IPacienty se srdecnim selhanim — toxické efekty metabolismu cukru i tuku

=
Qi —



27

Zanet a plaky

V plakach byl prokazan vyssi obsah Th1 bunék a také vySsi exprese pfislusnych cytokinu jako IFN-y.
Uvolnénim IFN-y Th1 buriky

Q

Q

Q

Q

Q

Prozanétlivé signaly jako y-interferon (Th1 buriky) zhorSuji schopnost hladkych svalovych bunék (SMC)
syntetizovat novy kolagen, ktery je potfeba pro opravu a udrzovani extracelularni matrix fibrézni ¢epicky.
Matrix metaloproteinazy, vyznamne regulované prozaneétlivymi mediatory, silné pfispivaji k likvidaci
intersticialniho kolagenu, coz oslabuje fibrézni Cepicku a zvySuje pravdépodobnost jeji ruptury.

w =
QD I e
o

Current Cardiology Reports
September 2017, 19:84



https://link.springer.com/journal/11886
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Ruptura a eroze plaku u akutniho srdecniho selhani

1. Rupture prone plague @

®

THFa

High macrophage and inflammatory cells content Low SMC content

2. Erosion prone plague

Few macrophages and inflammatory cells Abundant SMC content

wn =
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https://link.springer.com/journal/11886
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Zanet a plaky

Zanet se patogeneticky ucastni pri rozvoji akutniho koronarniho

syndromu (ACS).

Dva hlavni mechanismy pfri rozvoji ACS

druptura fibrézni Cepicky plaku, ktera zpusobuje fatalni IM (vySSi
stupen zanetu), a

dpovrchova eroze intimy (nizsi stupen zanétu)

Tloustka fibrozni CepiCkyl! =[] 60 to 7Qum.

Current Cardiology Reports
September 2017, 19:84
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https://link.springer.com/journal/11886
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Zanet a plaky

Hlavnim rysem ACS je dysregulace ziskané imunity

[JAbnormality subpopulaci CD4*helper T-bunék jsou asi u poloviny pacientll s ACS asociovany
se zhorSenou prognozou, zejména u pacientt s diabetes mellitus.

[Subpopulace CD4*CD28"I T-bunék ma

QZvySenou odolnost vudci apoptdze

QProzanétlivé vlastnosti (zvysena produkce IFN-y a TNF-a), silné asociované s ACS;
QCD4*CD28"! T-bunky jsou pfitomny zejména u nalezt nestabilni anginy pectoris s rupturou
Nerovnovaha v imunitnich mechanismech muze pfispivat k destabilizaci plaku jako jeden z

A N a-D el

Current Cardiology Reports |\/| U |\| I
September 2017, 19:84 SCI


https://link.springer.com/journal/11886

Zanet a plaky

[1Th17 bunky jsou charakterizovany expresi rozdilného
transkripcniho faktoru (retinoid-related orphan receptor, ROR-yt) a
produkci cytokinu 1I-17.

IL-17 je zrejme proaterogenni. Zvyseni poctu bunek Th17 a
zvySena exprese asociovanych cytokinu (IL-17, IL-21 a IL-23) byly
popsany Vv aterosklerotickych lezich karotickych arterii a opét byly
asociovany s progresi lézi a vulnerabilitou plaku.

31 Current Cardiology Reports
September 2017, 19:84
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Ischemicka choroba srdecni

‘1Je onemocnéni zpusobené nerovnovahou mezi
krevnim zasobenim myokardu (prutokem) a jeho
energetickymi pozadavky.

"IRedukce koronarniho prutoku je ve vztahu Kk
progresivni ateroskleroze se stupnujici se okluzi
koronarnich arterii. Koronarni prutok dale klesa v
dusledku vazospazmu, trombozy nebo cirkulaCnich
zmen vedoucich k hypoperfuzi.

32
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Koronarni prutok

|Zavisi na tlakovem rozdilu mezi
aortalnim diastolickym tlakem a tlakem v
levé sini. Behem systoly je koronarni
prutok  redukovan, predevSim pro
Venturiho efekty na koronarnich vstupech
a pro kompresi intramuskularnich arterii
behem kontrakce srdecnich komor.

w =
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Faktory redukujici koronarni prutok

Snizeny diastolicky tlak v aorté

Zvyseny intraventrikularni tlak a kontrakce myokardu
Stenoza koronarnich arterii (fixovana koronarni stenoza,
akutni zmeéna plaky-ruptura, hemoragie), tromboza,
vazokonstrikce)

[1Stenoza a regurgitace aortalni chlopne

[1Zvyseny tlak v prave sini

w =
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Rozvoj aterosklerozy

Iniciace

Zanet

Tvorba fibrézni CepiCky
Ruptura plaku
Tromboza

w =
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Funkcni endotel

Konstantni prevaha dazodilatace
Antiadhezivni stav (NO, PGI2)

Konstantni lokalni antikoagulacni a fibrinolyticky stav
(narust AT Ill, proteinu C, proteinu S, tPA, PAI-1)

W =
)
e
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Priciny endotelialni dysfunkce

" IModifikace LDL (oxidace, glykace, tvorba imunnich
komplexu)

_|Exprese adhezivnich molekul

"1Uvolnéni cytokinu (atrakce a migrace prozanetlivych bunek
do subendotelialniho prostoru

"IProtromboticky fenotyp dysfunkcniho endotelu

=
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,Response-to-Retention” model aterogeneze

X Aterogeneza je iniciovana fokalni retenci ApoB na molekulach subendotelialni matrix,
zvlasté na proteoglykanech.

X Adherované lipoproteiny jsou modifikovany(zvlasté agregaci a oxidaci), coz vede k
maladaptivni zanetlivé odpovedi. Do subendotelialniho prostoru vstupuji monocyty,
diferencuji se na makrofagy a fagocytuji adherované a modifikované lipoproteiny. Stavaji
se pénovymi bunkami. Vytvareji tukové prouzky a spoleCné s T-lymfocyty, mastocyty a
dalSimi bunkami udrzuji zanétlivou reakci. Proces se akceleruje dalSimi lipoproteiny, které
vstupuji do cévni steny.

X Do intimy podle vlivem prozanétlivého milieu (cytokiny) migruji hladké svalové bunky a
produkuji fibrézni ¢epicku (kolagen), coz je zfejmé maladaptivni remodelujici odpovéd cevni

steny na poskozeni.

o
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,Response-to-Retention“ model of atherogenesis

“1Uvolnéni cytokinu (platelet-derived growth factor a
transforming growth factor- (TGF-£) z monocytu,
makrofagu a poSkozenych endotelialnich bunék podporuje
dalsi akumulaci makrofagu a migraci a proliferaci hladkych
svalovych bunek.

IBehem progrese procesu se objevuji lokalni nekrotické léeze
s mrtvymi makrofagy. V techto lezich se akumuluje
extracelularni debris, krystaly cholesterolu, proteazy a
protrombogenni material. To vede k ztenceni fibrézni
cepicky, jeji erozi, rupture plaku a rozvoji akutni cévni
prihody (Ml, cévni mozkova prihoda).

I
—
—
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Prurez normalni cévou

N 4

Stabilni angina pectoris

Clot partially obstructing channel
. £ Ruptured Illu ¢
M r

Nestabilni angina pectoris

yoiniud 1uaasy Ausziug

Infarkt myokardu

40
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HOMANCLATURE AND
MAIN HISTOLOGY

Initial lesion

» histologically “normal®
+ macrophage infiltration
+ [solated foam cells

SEQUENCES IN PROGRESSION  aniwsr  mam crowtH

from
rst

Fatty streak
mainly intracellular lipid
accumulation

Intermediate lesion

» |ntracellular lipld accumulation
» small extracellular lipld pools

Atheroma

* [ntracallular lipld accumulation
= core of extracellular lipid

Fibroatheroma

= single or multiple lipid cores
+ fibrotic/calcific layers

ENDOTHEHELIAL DYSFUNCTION

Complicated lesion !
» surface defect

* hematoma-hemorrhage
* thrombosis

CLINICAL

OF ATHEROSCLEROSIS ONSET MECHANISM COLLERLATION

clinically
silent

clinically
silent
or overt
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http://upload.wikimedia.org/wikipedia/commons/9/9a/Endo_dysfunction_Athero.PNG

Ischémie myokardu

X Deplece adenosin trifosfatu (ATP) a jinych vysoce
energetickych fosfatu v dusledku prepojeni
metabolismu na anaerobni glykolyzu. Kontraktilita
postizena behem 60 s.

X Deplece ATP vede ke: snizené relaxaci
myofilament, depleci glykogenu, porucham iontove
rovnovahy a otoku bunek.

o
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Ischemia

J

* AMP
" N
! Glycogen ﬂ ! Glycolysis

Breakdown

* AMPK activity

77 INN

Stress response orchestra
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Myocardial ischemia

X Nevertheless, these effects can be reversed and normal myocyte contractile function
restored if the duration of ischemia is sufficiently brief (generally considered to be less than
20 min of severe ischemia).

X |f the ischemia is prolonged, irreversible injury will develop, which is characterized by
damage and/or disruption of the myocyte sarcolemmal membrane.

X Plasma membrane damage leads to loss of osmotic balance and the leakage of cellular
metabolites into the extracellular space.

X Damage to the mitochondrial membranes compromises the cell's ability to generate ATP
upon reperfusion, as well as results in release of mitochondrial proteins that can directly
stimulate the apoptotic cell death pathway.

X Disruption of lysosomal membranes is especially dire, as this can lead to the release of
degradative enzymes capable of digesting essentially all cellular constituents, invariably
leading to cellular necrosis.

w =
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Akutni ischémie myokardu

“lIndukuje rychly narust (10 min) cirkulujici glukozy,
laktatu, glutaminu, glycinu, glycerolu, fenylalaninu
tyrosinu a fosfoetanolaminu; pokles latek
obsahujich cholin a triacylglycerolu, zméeny podilu
celkovych, esterifikovanych a neesterifikovanych
mastnych kyselin. Kreatin se zvysuje za dve hodiny
od zacCatku ischémie.

w =
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b 4 i intermeailate hypoxia

G;
o @/ g/ Lmtarat

&

2-oxaglutarate

2-oxoglutarate

D
2%

Degradation

Severe hypoxia

Hydroxyl Group

Prolyl hydroxylase domain proteins
Factor Inhibiting HIF

Hypoxia Inducible Factor a
Ubiquitin

von Hippel-Lindau protein

2-oxogiutarate

Hypoxia Inducible Factor 3
E3 Ubiquitin Ligase Complex

@@ p300/CBP co-activator complex

©0 0:000°

Figure 1. Mechanism of HIF activity. Under normoxic conditions, HIFx subunits are hydroxylated on proline residues. Hydroxylated prolines are
recognised by the von Hippel-Lindau protein, ubiquinated by the E3 ubiquitin ligase, and targeted for proteosomal degradation. As oxygen levels fall,
HIF~ is stabilised and enters the nucleus to form a transcriptional complex with HIFP subunits. FiH activity is maintained at lower oxygen levels than
PHDs and remains active, hydroxylating asparagines. Hydroxylation of asparagines by FIH prevents association of the CBP/p300 coactivator complex
with the HIF/HIFB transcriptional dimer. Under very low oxygen conditions, FIH becomes inactive and maximal HIF transcriptional activity is
promoted.

doi:10.1371/journal.pbio.1001116.g001

Pgof. Anna Vasku
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Bunecna smrt indukovana ischemii/ reperfuzi

"1PocCet kardiomyocytu se béhem ischémie snizuje
nekrozou | apoptozou.

' INedavno byla definovana i tzv. nekroptoza jako
“programovana nekroza behem ischemie/ reperfuze”.

o
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Homeostaza kalcia v myocytech

[1Ztrata myocytarni kalciové homeostazy ma za nasledek bunécne zmeny,
které predisponuji myocyt k irreverzibilnimu poskozeni.

[JPretizeni mitochondrii kalciem vede ke zmene mitochondrialni
permeability (MPT), coz je stresova odpoved , kdy dochazi k otevreni
poru s vysokou vodivosti na vnitfni mitochondrialni membrané . To
povede Kk aktivaci apoptozy a aktivaci Cetnych intracelularnich
degradacnich enzymu, schopnych poskodit bunééné struktury a navodit
bunecnou smrt (fosfolipazy, proteazy a endonukleazy). Aktivace
fosfolipaz povede k poskozeni bunecnych membran, poruseni
osmotickych rovnovah mezi extra - a intracelularnim prostrednim vcetne
nerovnovahy iontové a k uvolnéni lysozomalnich enzymu do cytoplasmy.

MUNI
SCI



lonic Imbalances:
Ischemia

V

Anaerobic Metabolism

|

Acidosis

e

TNHE — | Reverse NCX

i

Calcium Overload

VRN

Activation of MPT
degradative enzymes

Adam J. Perricone, Richard S. Vander Heide

Novel therapeutic strategies for ischemic heart disease

Pharmacol Res. 2014 Nov;89:36-45.
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PriCiny a konsekvence iontové nerovnovahy
béhem ischémie.

Ischémie ma za nasledek preruseni aerobni
glykolyzy a prepnuti na anaerobni
metabolismus, coz vede k bunécné i
tkanioveé acidoze (laktat). Akumulace
intracelularniho H* stimuluje NHE s
naslednou akumulaci intracelularniho Na*.
Ta stimuluje reverzni aktivitu NCX, coz vede
k akumulaci intracelularnino Ca?*. Pokud je
ischémie dlouhodobéjsi, vytvari se
intracelularni pretizeni Ca%* coz vede k
aktivaci degradacnich enzymu (tj. proteaz,
fosfolipaz a endonukleaz)a ke zvyseni
mitochondrialni permeability (MPT) a ke
smrti kardiomyocytu. NHE, Na*/H*
exchanger; NCX, Na*/Ca?* exchanger; MPT,
mitochondrial permeability transition.
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Metabolism srdce v ischemickych podminkach

Pokles [3-oxidace MK
Narust anaerobni glykolyzy
Narust laktatu

Pokles zasob glykogenu

50 Prof. Anna Vasku
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Nemoc koronarnich arterii (CAD)

_IMultifaktorialni etiologie, Caste rizikove faktory
“INeovlivnitelne: genetika, epigenetika, vek, pohlavi,
rasa, rodinna anamneza, nizky socioekonomicky
status (7)

_10vlivnitelne: celkovy cholesterol, koureni, diabetes
mellitus, hypertenze, zivotni styl

_|Existuji ale 1 pacienti s CAD bez techto rizikovych
faktoru.

o
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Table 13.25
Risk factors for coronary disease

Fixed

Age

Male sex

Positive family history

Deletion polymorphism in the ACE gene (DD)

Potentially changeable with treatment
Hyperlipidaemia

Cigarette smoking

Hypertension

Diabetes mellitus

Lack of exercise

Elood coagulation factors - high fibrinogen, factor Vi
C-reactive protein

Homocysteinaemia

Personality

Obesity

Gout

Soft water

Contraceptive pill

Heavy alcohol consumption

ACE, angiotensin-converting enzyme

S Elsevier Science Lid
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Akutni a chronicka ischemicka choroba srdecni

X Akutni koronarni syndrom — obecne se vztahuje k nestabilni
angine pectoris s rizikem rozvoje IM

X Stabilni angina pectoris — bolest na hrudniku behem fyzické
aktivity

X Nestabilni angina pectoris — bolest na hrudniku v klidovych
podminkach

X Prinzmetalova angina pectoris — bolest na hrudniku vyvolana
spasmy koronarnich arterii (ateroskleroticky postizenych)
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Prof. Anna VaskuU

Stable angina pectoris Unstable angina pectoris
Adventitia— ~— Endothelium — Sub-total
\ occlusive
Media ﬁ Lumen thrombus
Atherosclerotic —~ Necrotic Ulcerated — ~Necrotic
plaque centre fibrous cap centre
Prinzmetal's angina Myocardial infarction
Thrombosis
with total
occlusion of
the lumen
——Necrotic
centre

D Elsevier Science Ltd

Vztahy mezi stavem koronarnich arterii a klinickym
syndromem
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Ischemicka kardiomyopatie

l1Onemocneni vznika na zaklade vazné Kkoronarni
aterosklerozy, ktera postihuje vsechny velke koronarni
cévy. Cévni zasobeni myocytu je tak neadekvatni, ze
vede ke ztraté myocytu, které jsou vice Ci méneé
nahrazovany vazivem (srdecni fibréza). Nekdy se rozviji
excentricka hypertrofie. Srdce se stava zvysene poddajné
(diastolicka dysfunkce), coz vede az k jeho dilataci (2-3x
vetsi). Vysoka umrtnost na srdecni selhani.
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Infarkt myokardu

_IKlinickeé priznaky:

_|Bolest, anginozni po cviceni. Rychly nastup v
klidovych podminkach, nekolik hodin. Intenzita
bolesti osciluje, ve 20% nepritomna (,tichy” IM,
zejména u diabetiku a starsich jedincu)

"1Aktivace vegetativnhiho NS: poceni, nausea,
zvraceni, unava, neklid,

Pacienti jsou bledi, Sedi, zpoceni

Sinusova tachykardie (= aktivace sympatiku)

Lehka horecka (do 38°C) béhem prvnich 5 dnu
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Diagnostika IM

Alespon dva pﬁ'znak% pritomny:

X Typicka bolest na hrudniku
X Odpovidajici zmeny na EKG
X Narust srdecnich biomarkeru
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MI Signs on ECG
Q wave, ST elevation, T wave inversion
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Infarkt myokardu na EKG
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Table 13.29
Typical ECG changes in myocardial infarction

Infarct site Leads showing main changes
Anterior

Small V-V,

Extensive V.-V,
Anteroseptal V-V,
Anterolateral V,-V,, |, AVL
Lateral , Il, AVL
Inferior I, I, AVF
Posterior V., V, (reciprocal)
Subendocardial Any lead
Right ventricle VR,

i€l Elzevier Sciemce Lbd
Boof. Anna Vasku
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Srdecni biomarkery

Plaque \_,\Plague \__\ Vasal ) Heart
formation rupture occlusion fallure

Risk
Inflammation
CRP
IL-6
TNFo

Plaque
destabilisation
MMP-2/-9
MPO
ICAM, VCAM
PAPP-A

Ischemia
IMA, uFFA
Cholin
H-FABP
Thrombosis
sCD40L
PIGF

Necrosis
cTnT/cTnl
CK-MB
Myoglobin

Cardiac
insufficiency
BNP/NT-proBNH
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Myoglobin

h

CK

Troponin |

20

40

60
Hours since M|

80

100

wn =
‘I =
—



Jiné markery akutniho koronarniho syndromu

SENSINIVE IMAarkKers WwWould DE paruculdarlty usciul 11 ey werco INTUCLILIIIIUD UL @alUuliiling, ad Woll ad LWic 1C1Cadc Vi LwppeL

Table 3 Additional biomarkers of acute coronary syndrome (ACS) and AMI currently under evaluation

hs-CRP Elevated hs-CRP at admission and at hospital discharge indicates worse short- and long-term prognosis in patients with
NSTEMI, whereas it has no predictive value in STEMI (reviewed in [2, 27, 32])
MMP-2, MMP-9 Increased MMPs in patients with ACS compared with patients with stable angina or with controls [43, 44]

MPO Elevated plasma MPO in patients with ACS is associated with increased frequency of AMI or cardiovascular death
independently of cardiac troponin or sCD40L levels [45]

PAPP-A In ACS an elevated level of serum PAPP-A identifies patients at high risk for AMI or cardiovascular death independently of
the levels of cardiac troponins [50]

sCD40L In patients with ACS elevated plasma sCD40L levels reflect a prothrombotic state [46] and indicate an increased risk for
future cardiovascular events and recurrent AMI [47, 48]

IMA Early marker of myocardial ischemia; predictor of subsequent troponin level elevation in AMI [35, 36]; poor discriminator of
AMI and other tissue ischemia

Cholin Predictor of high-risk unstable angina and of AMI in the follow-up phase [40]

uFFA Early marker of myocardial ischemia [37, 38]

H-FABP Exclusion of AMI by a negative result; early indicator of myocardial ischemia [41, 58]

NT-pro-BNP/ Elevated serum levels are associated with risk of new or recurrent AMI and with higher cardiovascular and overall mortality

BNP [51-56]

hs-CRP high-sensitivity C-reactive protein, NS7TEM/ non-ST-segment-elevation myocardial infarction, STEMJI ST-segment-elevation myocardial
infarction, MMP metalloproteinase, MPO myeloperoxidase, sCD40L soluble CD40 ligand, P4PP-A4 pregnancy-associated plasma protein A, IMA
ischemia-modified albumin, ©##F4 unbound free fatty acids, /-FA4BP heart-type-isoform fatty acid binding protein, N7-pro-BNP N-terminal pro-B-
type natriuretic peptide fragment, BNP B-type natriuretic peptide

&) Springer
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Priznaky IM

Akutni IM ma unikatni individualni prubéh. Pfiznaky od zadnych aZ po nahlou srde¢ni smrt.
Bezpriznakovi pacienti Castéji diabetici

X Bolest na hrudniku se popisuje jako pocit tlaku nebo plnosti nebo zvukovych fenoménu
ve stfedni casti hrudniku

X Iradiace bolesti do zubl, ramene, paze nebo zad

X Dyspnoe nebo pocit kraceni dechu

X Dyskomfort v oblasti nadbfiSku s nauzeou nebo zvracenim

X Poceni

X Synkopa

X Postizeni kognitivnich funkci bez jiné priciny

Objevuje se kdykoli béhem dne dle typu (sova, skfivan)
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Infarkt myokardu

Patogeneza:

Okluzivni intrakoronarni trombus — v 90%
transmuralnich infarktu

Vazospazmus — na podklade koronarni
aterosklerozy nebo bez ni, mozneé asociace s
agregaci desticek

Embolizace- z levostranné nastenne
trombozy, vegetativni endokarditidy nebo

paradoxnimi emboly z prave strany srdce pri
persistujicim foramen ovale.
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Infarkt myokardu - typy

ITransmuralni infarkt — postihuje celou tloustku leve
komory od endokardu k epikardu, obvykle na predni a
zadni stene a v septu, s extenzi do prave komory v 15-
30% pfipadu. lzolované infarkty pravé komory a praveé
sine jsou extremne vzacne.

ISubendokardialni infarkt — multifokalni oblasti nekrozy
do1/3 az poloviny tloustky steny zevnitr
(subendokardialne). Nevede ke stejnym projevum jako
transmuralni infarkt.

I
—
—

66

w =
Qi —
—



MYOCARDIAL INFARCT
— RECENT

L ! X rl i




s
.Itt__ .

_i_r‘ ._f.._.

._...: .r.._...l-_ iy i LA

= _-_.-u..ﬁ_nru_l ._.. . - - ._i_ L

o L T ...r e - l_-_l.-__._l-.._-_

.... oy

*detiatiad sthvical, e, | UK i atimiings

-l by l..rl.....l... i : ._.l...vl_-. L L

b l-rJ._. 5 "_l....-. 4 -.-. " el e Ty

__l. - | i ot

l _l__ LT N y LY 1 v .__..”.l._._.- L]

r _..____p 1 “_____:_:..H _.._-- e ¥ |_..._..__.... -l

l.._ .- ..-_ ._-.__ -._,.._l—_._.l.-u- __I.__-_.____.-._n.qr = l._...rl - I .r-_...l
-t " | B

_r____“_.l.....-._. ...___ iy t__.._l...,_... r..?-_..rr.-._r-_— - g T ”_..r” a8 iy

_.._.:l;._.. A _.l e thetn MMAREL TR, -

L oy L} .._.:__-_r -l :
L Wiy w l.. L
AR R Ak i e st

R T
Sy -____l._.l__l o

.r__l..l.._

)
—
O
oC
<
LL
=
LLl
—
O
=
LL]
0C
o
LL
=
-
O
<



http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld017.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld019.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld037.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/index.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/tsld018.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld001.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld017.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld019.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/sld037.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/index.htm
http://pathologyweb.uthscsa.edu/OT/HEART_DIS/tsld018.htm
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Patofyziologie IM

X Zavaznost zalezi na trech faktorech
X Poloha okluze v koronarni arterii,
X Trvani okluze
X Pritomnost Ci nepritomnost otevieného kolateralniho reciste.
Cim je okluze bliz&i aort&, tim vétSi masa myokardu je ohroZena ischémii aZ nekrézou.
Cim je vé&tSi rozsah poskozeni, tim je vétsi riziko smrti, protoZe srdce je ohroZeno
selhanim jako pumpy. Cas podporuje rozvoj irreverzibilnich zmén distalné od okluze.
STEMI (=,MIl with ST elevation®) je obvykle vysledkem kompletni koronarni oklue po
prasknuti plaky. NejCasteji navazuje na rupturu plaky, ktera uzavirala vice nez 50%
prusvitu cévy.
NSTEMI (= ,MI without ST-elevation®) je obvykle asociovana s rupturou plaky, ktera
uzavirala méne nez 50% prusvitu cévy. VySSi Casna mortalita u STEMI, mortalita po
roce uz vyrovnana.
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Dekuji za pozornost
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http://www.kociciblogisek.estranky.cz/fotoalbum/srandovni-zvirata/funny_cat_pictures_pc_3-1-.-.html

