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PREFERENCE ENERGETICKYCH SUBSTRATU V MYOKARDU

« Fetus a novorozenec-glykolyza

« Dospély jedinec-FFA

« Dospély jedinec s ICHS: anaerobni glykolyza

. Dospély Clovék s DM: glykolyza

« Dospeély Cloveék se srdecni hypertrofii: glykolyza

» Dospély Clovék se srdecnim selhanim: glyko- a
ipotoxicitae
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INTAKTN| SRDCE

Zakladni fyzikalni parametry funkce:
VOLUM- korelace s délkou svalu tvorici
stenu komory

TLAK- korelace s tenzi stény komory
Rychlost stahu (VELOCITY)-korelace

s rychlosti zmény objemu nebo tlaku



Kontraktilita Predtizeni Dotizeni

Srdecni Tepovy
frekvence objem
Srdecni

vyde])




Kontraktilita

dP/dt je zavisld na preloadu |
afterloadu. Krivka spojujici  end-
systolicke tlakové objemové body |e
na obou parametrech nezavislad o
odpovidd kontraktilité daného
myokardu.




Preload

U zdravého srdce odpovidd diastolicky objem
komory relaxované délce svalovych elementu
steny komory.

Klinicky odpovidd preload end-diastolickému
volumu.

End-diastolicky tlak (= stfredni sinovy tlak) Ize
také pouzit jako pendant preloadu.



Afterload

jsou sily branici ejekci krve ze srdce.
Pro praktické Ucely se pouziva
arterialni  tlak, obvykle peak SIK
nebo MAP.

Po presny vypocet je nutnho vzt
v uvahu velikost komory, jeji tvar a
tloustku srdecni stény.



> ISOVOLEMICKA KONTRAKCE se objevuje se na
zacatku systoly pred otevienim aortdlnich a
pulmondlnich chlopni.

> ISOVOLEMICKA RELAXACE se objevuje v &asné
diastole po wuzavreni  aortdlnich a pulmondlnich
chlopni a pred ofevienim ftrikuspiddlini a mitralni
chlopne.

> ISOTONICKA KONTRAKCE

nevznikda v intakinim srdci nikdy. Dokonce i pri maximalni

ejekci dochazi ke zméné afterloadu.

» RYCHLOST EJEKCE

odpovidda rychlosti zkraceni. Ejekcni frakce (=% end

diastolického volumu , kferé je vypuzeno behem
nasledujici systoly). Podle rychlosti ejekce se posuzuje

systolickd funkce nebo kontrakfilita.
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Dysfunkce myokardu

Systolickd dysfunkce
zahrnuje predevsim poruchy kontraktility.
Etiologie:

e myokarditis

e alkoholismus

e tOXINy (vCetne drog)

e SChemie

e [diopatické kongestivni kardiomyopatie




Snizend kontraktilita

Pri poskozeni myokardu se zbylé myocyty
snazi kompenzovat zirdtu srdecni funkce
zvysenim  kontraktility. To vede casem
k ireversibilnim zméndm myocytu, které ddle
prohlubuiji omezeni kapacity pumpy o
podporuji srdecni selhdni. Pri ztraté vice nez
40% myokardu se rozviji kardiogenni Sok.



Diastolickd dysfunkce]

dusledek nizsi poddajnosti myokardu

Efiologie:

e Srdecni nemoci s restrikci myokardu

e Amyloidoza

e Zjizveny myokard po masivnim infarktu

e Hypertroficky myokard

eSrdecni  ischemie-nedostateCnd relaxace
béhem diastoly v dusledku nizsich
energetickych reserv (ATP).

(Aktivni funkce endotelu)
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Patofyziologicke mechanismy srdecniho
selhani

Tlakové pretizeni

Efiologie:
Levd komora- systémovd hypertenze nebo
obstrukce vytokového traktu-stendza aortdlni
chlopne

Pravd komora- obvykle sekunddarni olf
levostranném tlakovém pretizeni

vaznd stendza a. pulmonalis

plicni hypertenze




Patofyziologie tlakového pretizenil:

/vyseny afterload, ktery md za ndsledek zpomalené
vyprazdnovdani komory béhem systoly. Stoupd end-
diastolicky volum. /vyseny preload zvysuje kontrakci
myokardu prostrednictvim Frank-Starlingova principu, coz
vede ke zvyseni flaku a udrzeni normdlniho tepoveho
objemu. Homometrickou autoregulaci roste kontraktilita,
takze | pri mensim end-diastolickém volumu je mozno
dosahnout zvyseni tlaku a ejekce.

Primdarni  kompenzacni zménou e koncentrickd
hypertrofie myokardu. Ta mé& za ndsledek nizsi poddajnost
komor, horsi diastolickou funkci a ndrUst end-diastolického
tlaku v komore. Ndasledné stoupd tlak v plicni nebo
systémové cirkulaci.




Objemové pietizeni

Levé srdce:

> regurgitace pres mitrdini nebo aortaini
chlopen

> stavy s vysokym srdecnim _vydejem
(sekundarné) pri:

hyperthyreoidismu

anemii

hepatické cirhoze

iIntrakardidlnich shuntech




Patofyziologie objemoveho pretizen

Stoupa diastolicky volum a komory
podlehaji excentrické hypertrofii.
Klesd kontrakfilita v dUsledku
remodelingu  myokardu a srdce
selhava. Pri akutnim rozvoji selhani LK
akutni edem plic.




Porucha nebo restrikce plnéni

Extrinsické faktory: srdecni tampondda

konstriktivni perikarditida
Intrinsické faktory: zvysend nepoddajnost
komory (hypertrofickd kardiomyopatie,
hypertenze, amyloid)

Patofyziologie: Restrikce plnéni komor vede
K poklesu end-diastolického volumu a
preloadu. Paradoxne se zvysuje end-
diastolicky  tlak v dusledku  redukované
poddajnosti komor nebo perikardu nebo obou.
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H_yper’rrofie myokardu
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Tab!e 1 Summary of characteristics for the hypertrophy patterns (concentric and eccentric) and bnemodynumc
/, mechanisms influencing pathological and physiological left ventricular hypertrophy (LVH)

N\ \\\\\\

;./, Pathological LVH Physiological LVH
7‘ Concentric Eccentric Concentric Eccentric
Stimulating Increased pressure Increased volume increased pressure Increased volume
haemodynamic (afterload) (preload) (afterload) (preload)
mechanism
Potential aetiology = Hypertension, aortic Valvular disease Strength training Long-term endurance
of stimulus. stenosis exercise
/ Ventricle Parallel addition of new Series addition of Parallel addition of new Series addition of new
morphology myofibrils (wall sarcomeres (wall myofibrils (wall sarcomeres {chamber
thickening), frequently  dilation and thinning)  thickening) with volume enlargement)
. with myocyte necrosis  frequently with increased capillary
and increased fibrosis  myocyte necrosis density
Ventricular Diastolic dysfunction = Decreased contractility Normal or enhanced Normal or enhanced
mechanics with stffness and often associated with contractility and contractlity and
decreased contractility  side-to-side slippage of myocardial efficiency myocardial efficiency
myocytes
Ventricular function Abnormal Abnormal Normal Normal or supranormal

Potential to regress No No Yes Yes




Compact DNA, non transcribing Transcriptionally active region

&‘ >

< >

H3K9 me3 H3K9 ac
H3K27me3 H4K8 ac
o H4K20me3 H4K12ac  yrapscription

H3K4 me3 factor

/4

(Unmethylated)
Transcription CpG
factor v

Epigenetické modifikace nukleosomadlnich histond a DNA, které reguluji
expresi genu. Histonové modifikace kompakiné svinutého heterochromatinu
nebo relaxovaného transkripéné aktivnino chromatinu. H, histone; K, lysine;
me, methylation; me3, trimethylation; ac, acetylation; DNA methylation
silencing the gene; meCpG, methylated Cytosine in Cytosine-Guanine
dinucleotide sequences within the DNA.

Curr Opin Clin Nuir Metab Care. 2012 Jul;15(4):323-9.
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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,

Ath osis | Stenosi Ischemia, : ) ) :
=] it H::s:i: ;,cmi?:,,. inducible nitric oxide synthase; NO-,
¢ & | Monocyte nitric oxide, O,-, superoxide; ONOO-,
535 l“‘:‘m”'! “m peroxynitrile; ICAM-1 Intercellular
gge — “‘u-;d = adhesion molecule 1; VCAM-1,
¢F g E"mmﬂ:""m“"" ” Vascular cell adhesion molecule 1;
82 5| _ [ imocthmusciecellproliferation eNOS, endothelial nitric oxide
s22| 2 w synthase.
£s8| 8 Repeated endothelial damage, C. Exposure to environmental pollutants
E i EoaAiOR SpaA causes ox_ldatlve _stres_s and
2 oo ‘*‘“‘*"*'!"*“—V' inflammation, which triggers onset of,
. or exacerbates cardiovascular disease
process at any stage of progression.
Unstable plaque, detachment '
V Curr Opin Clin Nutr Metab Care. 2012
Jul;15(4):323-9


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3742092/figure/F2/
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047
http://www.ncbi.nlm.nih.gov/pubmed/22669047

Normal heart Pathological hypertrophy

strass ” ‘_’\J
5|gnals

Hyperactivation of IGF signalling genes
(Pathological hypertrophy)

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

Repression of foetal genes

Developmen_tl
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Active cell cycle genes

Stably silenced cell cycle genes
(Embryonic cardiac myocytes)

(Adult cardiac myocytes)

K H3K9me3 77 H3K9 W H3K9Ac

Acetylacni a metylacni modifikace
H3K9 reguluji expresi srdeCnich
genu.

Signaly srdec€niho stresu indukuji
patologickou hypertrofii
prostfednictvim ztraty transkripCni
represe modulované SIRT6 (=histon
acetylaza), kterou zajistuji geny pod
vlivem IGF (insulin-like growth
factor) (A, i) nebo prostrednictvim
reaktivace fetalnich genu a
myokardialnich gent odpovidajicich
na stres (modulovano KDM4A
=histon demetylaza (A, ii).
Trimetylace H3K9me3 pomoci
Suv39h1l (=metyl transferaza) a
nasledna represe genu bunééného
cyklu udrzuje postmitoticky fenotyp
zralych srdeénich kardiomyocytu

(B).

Biochemical Society Transactions (2013) 41,
(789-796) (Printed in Great Britain)


http://www.biochemsoctrans.org/bst/041/0789/bst0410789f02.htm

MECHANOTRANSDUKCE

= proces vnimani mechanickych sil
srdecni bunkou a ndasledné
fyziologické odpovedi na tuto
stimulaci.

Hypertrofie a zasahy ovlivauijici
nypertrofii srdecni mohou menit |
normalni adaptaci srdce na zatéz a
mechanofransdukci.
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KARDIOMYQPATIE
KLASIFIKACE

Dilataéni (kongestivni)
Hypertrofické

RestrikCni



DILATACNI KARDIOMYOPATIE

Eiekeni frakce-- <40%

Mechanismus selhdni
Porucha kontraktility (systolickd dysfunkce)

N/ 7 e

Priciny

Idiopaticke, alkohol, obdobi kolem porodu, genetika,
myokarditida, hemochromatdza, chronickd anémie,
doxorubicin, sarcoidoza
Nepfimé priciny (nejsou povazovany za ciste
kardiomyopatie)--
Ischemickd choroba srdecni, porucha chlopni,
kongenitalni onemocnéni srdce



HYPERTROFICKE KARDIOMYOPATIE

Eiekéni frakce- 50-80%

Mechanismus selhdni— porucho
compliance (diastolickd dysfunkce)

Priciny— idiopaticke, geneticke,
-riedreichova ataxie, DM u matky
Neprimeé priciny— hypertenzni srdce,
stendza aorty




ETIOLOGIE

Familidrni v ~ 55% pripadu s autozomdainé dominantni
deédicnosti
Mutace jednoho ze 4 genuU kddujicich proteiny sarkomer

B-MHC
srdecni froponin T

myOS|n blndlng prOTeIn C Troponin T a-Tropomyosin (¢ Troponin C Troponinl Myosin-binding—\g

protein C

a-tfropomyosin




RESTRIKCNI KARDIOMYOPATIE

EiekEni frakce-- 45-90%

Mechanismy selhdani — porucha
compliance (diastolickd
dysfunkce)

Priciny-- idiopatické, amyloiddza,
filbroza indukovanad radiaci
Neprimée priciny— perikardidalni
konstrikce



/ /, . TABLE 4. CAUsES OF RESTRICTIVE \\
/’ /’ 17/ CARDIOMYOPATIY.
///111//, Myocardial WY
(///////, Noninfiltrative disorders ALY
// // {/ Idiopathic discase ‘ A \‘ .
(//// Familial discase WY
/ f //5 / Hypertrophy

/] Seleroderma
(/7 Diabetes mellitus
{7} Pseudoxanthoma elasticum

Infiltrative disorders
Amyloidosis
Sarcoidosis
Gaucher’s discase
‘ Hurler's syndrome
f Farty infiltration
Storage disorders
Hemochromatosis
Fabrv’s discasc
Glveogen storage disease

Endomyocardial

Endomyocardial fibrosis

Hypercosinophilic (Loffler’s) syndrome
Carcinoid syndrome

Metastatic cancer

Exposure to radiation

Toxins

Anthracycline (doxorubicin or daunorubicin
Serotonin

Methysernzide

Ergotamine

Mercurial agents

Busulfan
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The present view of the expanded renin-angiotensin system. RPR,
renin/prorenin receptor; Mas, mas oncogene, receptor for Ang 1-7; AT2R,

angiotensin type 2 receptor;

AT1R, angiotensin type 1 receptor, IRAP, insulin-

regulated aminopeptidase; Ang IV receptor AMPA, aminopeptidase A; AMPM,
aminopeptidase M; ACE, angiotensin-converting enzyme; ACE2, angiotensin-
converting enzyme 2; NEP, neutral endopeptidase.

J Intern Med. 2008 Sep;264(3):224-36.
Renin-angiotensin system revisited.
Fyhrquist F, Saijjonmaa O.
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J Intern Med. 2008 Sep;264(3):224-36.
Renin-angiotensin system revisited.
Fyhrquist F, Saijonmaa O.
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SRDECNI| SELHAN]|

je multisystémové onemocnéni, které
postihuje  kromé  kardiovaskularniho
systemu také svalovou soustavu, skelet,
edviny a imunitni systém.

je polyetiologické onemocneni (ICHS,
idiopatickd dilatacni  kardiomyopatie,
chlopenni dysfunkce).




PRICINY SRDECNIHO SELHANI

ischémie

nutricni zmény, Iéky nebo kombinace
zvysenad stresova zatéez

arytmie

infekce

komorbidita

nekorigovand hypertenze

novy stav se zvySenym srdecnim vydejem (anemie, hyperthyreoza)

N T A i N S N A o

embolie a. pulmonalis
mechanicke poskozeni srdce (ruptura,..

=



HEART FAILURE (HF)

Gut microbiota and microbiome
compositions appear to be involved In
the pathogenesis of diverse diseases
such as obesity, diabetes, gastrointestinal
diseases, cancer and cardiovascular
(CV) diseases, including HF.

Curr Heart Fail Rep. 2016 Apr;13(2):103-9. doi: 10.1007/s11897-016-0285-9..F.
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HEART FAILURE

x Trimethylamine N-oxide (TMAQ), which is derived from
gut microbiota produced metabolites of specific
dietary nutrients, has emerged as a key conftributor 1o
CV disease pathogenesis.

Changes in composition of gut microbiota, called
dysbiosis, can contribute to higher levels of TMAO and
the generation of uremic toxins, progressing to both HF
and renal impairment. Currently, antibiotics, prebiotics.
probiotics and symbiotics are the instruments utilized in
clinical practice to modulate the intestinal microbiota
both in healthy and pathologic conditions.

Curr Heart Fail Rep. 2016 Apr;13(2):103-9.
doi: 10.1007/s11897-016-0285-9.
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HEART FAILURE

x GUut microbiota play critical physiological
roles in the extraction of energy from our
food and in the control of local or
systemic immunity.

Curr Heart Fail Rep. 2016 Apr;13(2):103-9.
doi: 10.1007/s11897-016-0285-9.



https://www.ncbi.nlm.nih.gov/pubmed/26886380

GUT MICROBIOTA

Gut microbiota participates in food digestion through two main
catabolic pathways.

In the saccharolytic pathway, the gut microbiota is responsible for
production of short-chain fatty acids, which are known to exert a
protective action and a positive immune-modulating activity,
guaranteeing a general healthy status.

The second catabolic pathway is represented by protein
fermentation, which also induces short-chain fatty acid formation
and leads to other co-metabolites such as ammonia, amines,
thiols, phenols and indoles, some of which are potentially foxic
and are considered microbial uremic toxins.

The microbiota exerts a fundamental influence on systemic
immunity and metabolism. A healthy gut microbiota is largely
responsible for the overall health of the host.

Curr Heart Fail Rep. 2016 Apr;13(2):103-9. doi:
10.1007/s11897-016-0285-9.
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PATOFYZIOLOGIE AKUTNIHO SRDECNIHO SELHANI

Akutni selhani
Adaptive l Mal-Adaptive t
Increased
myccardial Increased
Myocyte volume :
Stretch hypertrophy ‘olu 5I_rl Eﬁ :!E:;ﬁ.ldme 0, demand
(Starding) lschermnia
Increas-ed
myocardial Decreased Impaired
mass wall stress | contractility
iLaplace)
Humoral Arrh:.-'thr:nu-
. Interstitial genesis
R":"'.'!"S’ . fibrosis
*Epinephrine
*Endothelin
=rowth
Factors




KOMPENZACNI MECHANISMY U SRDECNIHO SELHANI

Toreload
T tonus sympatiku
T hladiny cirkulujicich katecholaming

T aktivace systému renin-angiotensin-
aldosteron

T hladina vazopresinu
T atridini natriureticky faktor
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NEUROHUMORALNI MECHANISMY CHF

Komponenty
Endotelin-1
Vazopresin (ADH)
Natriurefické peptidy
NO

RAAS

SNS

Cytokiny




Myocardial remodelling

+ Neurohormonal activation 1 1}
4+ Circulating levels of cardiac troponin :
Altered Ca?* handling

'Fr . ¥ l 20% \
/,”.f' ' 1777/ + Wall stress 1111 \
1747, 1/ + Oxidative stress 158 \)

/ //// 4 Inflammation 1134
////

/ AN

Endothelial dysfunction
Impairment in endothelial
NO-dependent vasodilatation
Acute endothelitis
Adverse effects on myocardial
fibrosis and cardiac function,

haemodynamics, and coronary Ev_enmil: scymmmpa t',°'?°_
: ‘ pisod theti
and renal clrcylgtion mediated fluid shifts from

vasoconstriction of the
splanchnic bed owing to
intermittent hypoxia

Worsening renal function
RAAS stimulation
Sodium and fluid retention
Peripheral vasoconstriction

Figure 2 | Mechanisms of acute heart failure. Myocardial remodelling, endothelial
dysfunction, venous congestion, and worsening renal function all contribute to the
pathophysiology of acute heart failure. Abbreviations: NO, nitric oxide; RAAS, renin—
angjotensin—aldosterone system.




COMNGESTION (-) CONGESTION (+)
Pulmonary congestion
Orthopnoeal/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) cedema

Heart failure according to the compensation state jugular vencus dilatation
Congested hepatomegaly
Gut congestion, ascites
Hepatojugular reflux

_

WARM-WET

HYPOPERFUSION (-)

WARM-DRY

Current
Heart
A Failure

HYPOPERFUSION (+) W Reports
Cold sweated extremities October
Chgurk 2017
Mental confusion ¥
Dizziness Volume 14,
Marrow pulse pressure COLD-DRY Issue 5, pp

393-397

i

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.
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S3 gallop
Orthopnea
Peripheral oedema
Pulmonary oedema
Ascites
Hepatojugular reflux
Elevated jugular venous pressure

Cool extremities
Hypotension

Renal dysfunction
Altered mental status '
Hyponatremia :
Narrow pulse pressure
Pulsus alternans :

Hypo- \

‘cold’
Figure 1 | Assessment of haemodynamic profile using a colour gradient chart
involving haemodynamic signs of patients presenting with heart failure. Profile A
represents the desired haemodynamic state, where patients with heart failure are
both decongested and warm. Patients who are categorized into the wet-and-cold
profile present with hypoperfusion and elevated filling pressures, while patients in
the warm-and-wet profile display elevated filling pressures without reduced
perfusion. Abbreviations: A, clinical profile A (warm-and-dry); B, clinical profile B
(warm-and-wet); C, clinical profile C (wet-and-cold); L, clinical profile L (dry-and-cold).




SRDECNI SELHANI
KLINICKA MANIFESTACE

unavda

omezeni fyzické
akfivity

nArust vahy
anorexie
kasel

tachykardie, tachypnoe
edémy

distenze jugularni vény
pleurdini vypotek
hepatosplenomegdlie
ascites

kardiomegdlie

S3 galop



TYPY SRDECNIHO SELHANI

« Systolické & diastolicke

» S vysokym srdec¢nim vydejem
+ Téhotenstvi, aniémie, tyreotoxikdza
« Se snizenym srdecnim vydejem

> Akutni
- Rozsahly infarkt myokardu, dysfunkce aortdalni chlopné et al.

Chronicke



NEUROHUMORALNI MECHANISMY. KTERE SE UPLATNU.JI
BEHEM CHRONICKEHO SRDECNIHO SELHANI

Primé toxické Ucinky noradrenalinu a angiotensinu
| (arytmie, apoptdza kardiomyocytu)

Diastolickd dysfunkce (snizené plnéni komor
behem diastoly)

/vysene pozadavky myokardu na energii

Zvyseny preload i afterload

/vyseend agregace krevnich desticek

Desenzitizace receptoru pro katecholaminy




FUNKCNI KLASIFIKACE CHSS

NYHA WEBER VO2
(subjektivni) (objektivni) max(ml/kg/min)
- pri zatézi neni A >20
dusnost ani Unava

I- obtize pri bézné |B 16-20
zatezi

- obotize pri mensi |C 10-16
nez bézne zatézi

V- obtize pri D 6-10
sebemensi zatézi a

v klidu




STADIA SRDECNIHO SELHAN]|

A Vysoke riziko rozvoje srdecniho selhani

B Strukturalni onemocnéni srdce
Bez priznaku srdecniho selhdni

C Symptomatické srdecni selhani

D Konecna faze (,,end-stage) srdecniho selhani



Prognozo

> podle ejekcni frakce (< 30-35%)
levé komory

> vysoké riziko  progresivniho
selhdni nebo ndhlé srdecni smrti
(arytmie)



1950-1980 19280-
Hemodynamicky model  Neurohumordlni model

« Systolicka dysfunkce  » Progresivni remodelace se
« Dysfunkce pumpy zhorsenou ¢innosti
. Lé&ent: myokardy
« léky ke stimulaci « Lecent:
kontraktility « ACE inhibifory,
« vasodilatatory betablokatory
. diuretika, digitalis » diuretika, digitalis

« Nové terapie:

« blokatory endotelinu,
iInhibitory NEP, MMP,
cytokinU, chimerické
atridlni peptidy

Ménici se pohled na priciny srdecniho selhani



PRACOVN| HYPOTEZA PATOFYZIOLOGIE SRDECNIHO SELHANI

Pricina =P Strukturdini remodelace === Klinicky syndrom

/ Q progrese negoci

» Hypertrofie myocytu
»Fibréza

»Dilatace komory
»Porucha struktury

> AIM
»Genové mutace
»Akutni zanét

kolagenu
»Hypertenze »Apoptdza
»Chlopenni nemoc 3 ;na&nd nekréza
> Jiné

»Neuroendokrinni aktivace
»Uvolnéni cytokinU
»Zvysené napéti steny
»Dysfunkce komory

»Retence Na a
vody

»Méstnani, edém
»Nizky srdecni
vydej
»Diastolicka
dysfunkce
»Zhorsujici se
symptomatologie
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Ndarust vychytdvdni glukdézy myokardidini burikou,
zpUsobeny nezdvisle inzulinem a ischémii
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Glukotoxicita a lipotoxicita v myokardu pri nadbytku glukozy
a volnych mastnych kyselin
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Kompetice glukozy a volnych mastnych kyselin v srdecni bunce



Hormony Cytokiny No Volné O. Genetické Abnormadlni
(KA, ET-1,  (TNF «) baroreceptorové

dikal kt
Sfo‘Oidy) \\'0 l{l Y ‘f}ory r‘eflexy

Metabolicky stav <«

Vnéjsi faktory

o

Energetické +— Celkové/mistni faktory — 11
rezervy LT J \ Funkce
| Klidovy \ endotelu
. 1.« Funkce Apoptdoza  Funkc -
energeticky | fdime | | | LETLIEAY) 5 Apoptéga
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EXTRAMYOCARDIAL CYTOKINE PRODUCTION

Tkanova hypoxie a produkce volnych

Snizena vazodilataéni rezerva
kyslikovych radikéld

IMPAIRED | TISSUE HYPOXIA
VASODILATOR AND FREE RADIGAL
RESERVE PRODUCTION

I '

NF-xB MEDIATED

CYTOKINE
FRODLUCTION

ELEVATED PLASMA
CYTOKINES

Zvysene plasmaticke
hladiny cytokint

TNFa inhibuje stimulaéni efekt insulinu na vychytavani
glukézy a vazodilataci zavislou na endotelu u Cloveka



MYOCARDIAL CYTOKINE PRODUCTION

Zvysené diastolické napéti
stény levé komory Produkce TNFalfa v myokardu

ELEVATED LV DIASTOLIC MYOCARDIAL TNFo
WALL STRESS PRODUCTION

LV DYSFUNCTION
AND DILATATION Dysfunkce a dilatace

levé komory




Kardiogenni sok

neadekvatni srdecni vydej pri adekvatnim preloadu (=
inadekvatni funkce srdce jako pumpy)

Efiologie:

e Srdecni selhani

Leveé komory (ischemie, infarkt, kardiomyopatie)

Pravé komory (infarkt, plicni hypertenze, cor pulmonale)
e Arytmie

e Chlopenni regurgitace nebo stendzy

e Ruptura komoroveho septa nebo steny komory

e Obstruktivni leze

Myxomad

Plicni embolus

Perikardialni tampondada



KARDIOGENNI| SOK-PROJEVY

Hypotenze

Tachykardie

Hypoperfuze (chladnd, zpocenad, bledd
az Sedd kuze)

Pokles diurézy pod 20 ml/hod

PaO2 < 50 mm Hg, SB <15 mmol/I, BE <-10
mmol/|

Cl (=cardiac index) < 2| /min /m?

PCWP (=pulmonary capillary wedge
pressure) >18 mm Hg
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myocardial
Aktivace sympatiku sttt
Aktivace systému RAA

Death

Ann Intern Med 131:47-59, 1999
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