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Beneficial effects on cardiac and vascular function are provided by the modulation of vagal
activity, including direct vagal activation (vagal stimulation, ACh administration and ACh
receptor activation), pharmacological modulation (adenosine, cholinesterase inhibitors,
statins) and exercise training.

Br J Pharmacol. 2015 Dec; 172(23): 5489-5500.
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Figure 1. Brain renin-angiotensin system.

ACE, angiotensin-converting enzyme; ACE2, angiotensin-converting enzyme 2; Ang, angiotensin; AT, R, angiotensin type 1
receptor; AT, R, angiotensin type 2 receptor; AT, R, angiotensin type 4 receptor; Mas R, Mas receptor; MrgD, Mas related
G-protein coupled receptors; NEP, neutral endopeptidase [neprilysin); PEP, prolyl endopeptidase; [PIRR, prorenin receptor;
TOP, thimet oligopeptidase.
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J Intern Med. 2008 Sep;264(3):224-36.
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Renin-angiotensin system revisited.
Fyhrquist F, Saijonmaa O.
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Curr Hypertens Rep. 2018; 20(3): 19.
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Interakce systému renin-angiotensin - aldosteron (RAS) a vasopresinergniho systému
(VPS) pri regulaci krevniho tlaku, krevniho objemu a tonicity
AT2R, angiotensin AT2 receptors; AVP, arginine vasopressin; DVMNc/Nc Amb, complex of the

dorsoventromedial nucleus of the vagus and the nucleus ambiguous; MasR, Mas receptor of angiotensin-

(1-7); Post Pit, the posterior pituitary; PVN, the paraventricular nucleus of the hypothalamus; RVLM, the
rostral ventrolateral medulla of the brain; UNaV, sodium excretion
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Interactions of the renin-angiotensin system (RAS) with the vasopressinergic system (VPS) in the

regulation of blood pressure and body fluid volume.

— RAS and VPS closely cooperate in adjusting blood pressure to cardiovascular challenges. The
cooperation takes place in the cardiovascular regions of the brain, in the cardiovascular and the
sympathoadrenal systems, and in the kidney.

— Multiple synergistic and/or antagonistic actions of angiotensin peptides and vasopressin, as well as
positive and negative feedbacks between RAS and VPS are involved in the regulation of
cardiovascular functions.

— Dysregulated interaction of RAS and VPS in the brain and in the peripheral tissues results in excessive
stimulation of angiotensin AT1 receptors (AT1R), and vasopressin V1a (V1aR) and V2 (V2R) receptors,

and in the development of hypertension and/or body fluid retention.
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Srdecni selhani a GIT

— Strevni mikrofléra hraje podstatnou roli pri extrakci energie z jidlaa v
regulaci mistni i systémové imunity
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Curr Heart Fail Rep. 2016 Apr;13(2):103-9. doi:
10.1007/s11897-016-0285-9.
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Gut microbiota

— The healthy and complete mucus layer only enables intestinal microbiota to attach to the mucus
layer instead of the direct touch of intestinal epithelial cells. There are four phyla of microbiota in
normal human intestine including Bacteroidetes, Firmicutes, Actinobacteria, and Proteobacteria, two
of which (Bacteroidetes and Firmicutes) are dominant in the gut. In the intestinal tract of healthy
people, Firmicutes, a community of Gram-positive bacteria, are classified into two main groups:
Bacilli and Clostridia (primarily Clostridium cluster IV and Clostridium X1Va). The Gram-negative

Bacteroidetes resides in the gut as one of the most abundant genera.
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Front Immunol. 2017; 8: 1674.
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Gut microbiota

— The colon has two mucus layers, which is different from the small intestine with a
single layer of mucus. The inner layer is a mucous lining that is closely linked to the
intestinal epithelium, which provides a sterile environment. Outer layer is a mucous
layer of varying thickness, composed of mucins, trefoil peptides, and secretory IgA.
Although there is bidirectional effects between the microbiota and the host, its
direct effects on intestinal epithelial cells are limited by mucus layers and
antimicrobial peptides (AMPs) such as defensins and regenerating islet-derived 3
gamma (Reg3g).
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Front Immunol. 2017; 8: 1674.
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Strevni mikroflora

— Participuje na traveni dvéma katabolickymi cestami.

— V sacharolytické cesté jsou stfevni mikroorganismy odpovédné za tvorbu mastnych kyselin s kratkym
retézcem, které maiji protektivni funkci a pozitivni imunomodulacni aktivitu, coz je vyznamné pro
udrzovani zdravi organismu.

— Fermentace proteinl také indukuje produkci MK s kratkym fetézcem, ale vede také k tvorbé
metabolitd, jako je amoniak, aminy, thioly, fenoly a indoly, z nichZ nékteré mohou byt toxické a

povazuji se za mikrobialni uremické toxiny.

=
X —

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




Srdecni selhani a GIT

— Strevni mikrofléra a slozeni mikrobiomu se ucastni v patogeneze
nemoci, jako je obezita, diabetes, gastrointestinalni nemoci, nadory a
kardiovaskularni nemoci, vcetné srdecniho selhani.

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

— Trimethylamine N-oxide (TMAOQO), which is derived from gut microbiota produced
metabolites of specific dietary nutrients, has emerged as a key contributor to 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.

Curr Heart Fail Rep. 2016 Apr;13(2):103-9. doi:
14 10.1007/s11897-016-0285-9.
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Preference energetickych substratu

X Fetus a novorozenec-glykolyza

X Dospély jedinec-FFA

X Dospély jedinec s ICHS: anaerobni glykolyza

X Dospély clovek s DM: glykolyza

X Dospely clovek se srdecni hypertrofii: glykolyza

X Dospely Clovek se srdecnim selhanim: glyko- a lipotoxicita?
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Intaktni, zdravé srdce

— Zakladni fyzikalni parametry funkce:

— VOLUM- korelace s délkou svalu tvorici
— sténu komory

— TLAK- korelace s tenzi steny komory

— Rychlost stahu (VELOCITY)-korelace

— s rychlosti zmény objemu nebo tlaku

16 Prof. Anna Vaskd
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Kontraktilita Predtizeni Dotizeni
Srdecni Tepovy
frekvence objem

N

Srdecni
vyde]
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Kontraktilito

dP/dt je zdvisld na preloadu i
afterloadu. Krivka spojujici  end-
systolické tlakové objemové body je
na obou parametrech nezdvisld o
odpovidd kontraktilité daného
myokardu.
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Preload

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

Klinicky odpovidd preload end-diastolickému
volumu.

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

=

(QEp I ==
— =




Afterload

jsou sily brdanici ejekci krve ze srdce.
Pro prakfické Ucely se pouzivd
arteridlni  tlak, obvykle peak STK
nebo MAP.

Po presny vypocet je nutno vzt
v Uvahu velikost komory, jeji tvar a
tloustku srdecni stény.
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> ISOVOLEMICKA KONTRAKCE se objevuje se na
zacatku systoly pred otevienim aortdlnich a
pulmonalnich chlopni.

> ISOVOLEMICKA RELAXACE se objevuje v casné
diastole po uzavrieni  acortdlnich a pulmondlnich
chlopni a pred otevienim trikuspiddini a mitrdini
chlopné.

> ISOTONICKA KONTRAKCE

nevznikda v intfakinim srdci nikdy. Dokonce i pfi maximalni

ejekci dochdazi ke zméné afterloadu.

» RYCHLOST EJEKCE

odpovidd rychlosti zkraceni. Ejekeni frakce (=% end

diastolického volumu , které e vypuzeno béhem
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 fOXiny (vCetne drog)

e isChemie

e idiopatické kongestivni kardiomyopatie
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Snizend kontraktilita

Pri poskozeni myokardu se zbylé myocyty
snazi kompenzovat zirdtu  srdecni funkce
zvysenim  konftraktility. To vede cCasem
k ireversibilnim zméndm myocyty, které ddle
prohlubuiji omezeni kapacity pumpy o©
podporuji srdecni selhani. Pri ziraté vice nez
40% myokardu se rozviji kardiogenni Sok.
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PBof. Anna Vaskd

Diastolickd dysfunkce

duUsledek nizsi poddajnosti myokardu

Etiologie:

e Srdecni nemoci s restrikci myokardu

« Amyloidoza

e Zjizveny myokard po masivnim infarktu

« Hypertroficky myokard

e Srde¢ni  ischemie-nedostatecnd relaxace
béhem diastoly v dusledku nizsich
energetickych reserv (ATP).

(Aktivni funkce endotelu)
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VENTRICULAR PRESSURE D>
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Patofyziologické mechanismy srdecniho
selhdani

Tlakove pretizeni

Efiologie:
Levd komora- systémovd hypertenze nebo
obstrukce vytokového traktu-stendza aortdini
chlopné

Pravd komora- obvykle sekunddrni ori
levostranném tlokovéem pretizeni

vaznd stendza a. pulmonadlis

plicni hypertenze
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Patofyziologie tlakového pretizeni:

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

Primdarni  kompenzacni zménou je koncentrickd
hypertrofie myokardu. Ta ma za ndsledek nizsi poddajnost

komor, horsi diastolickou funkci a ndrust end-diastolického
tlaku v komore. Ndasledné stoupd tlak v plicni nebo
systémové cirkulaci.
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Objemové pretizeni

Levé srdce:

> regurgitace pres mitralni nebo aortdini
chlopen

> stavy s vysokym srdecnim _ vydejem
(sekunddrné) pri:

hyperthyreoidismu

anemi

hepatické cirhdze

infrakardidlnich shunfech
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Patofyziologie objemoveho pretizeni

Stoupd diastolicky volum @ komory
podlehaji excentrické hypertrofii.
Klesé  kontraktilita v dusledku
remodelingu  myokardu a srdce
selhava. Pri akutnim rozvoji selhdni LK
akutni edém plic.
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Porucha nebo restrikce plnéni

Extrinsické faktory: srdecni tampondda

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

Patofyziologie: Restrikce plnéni komor vede

kK poklesu end-diastolickeho volumu a
preloadu. Paradoxne se zvysuje end-
diastolicky  tlak v dusledku  redukované
poddajnosti komor nebo perikardu nebo obou.
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TLAK

TLAK

OBJEMOVE ZATIZENJI
PVA = IP + EP
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Hypertrofie myokardu

Ot ————— HYPETROPHY
acute volume overload excentric hypertrophy

SYNTHESIS OF SARCOMERES

SLIPPAGE
OF FIBERS

T s
dilation

SYNTHESIS OF SARCOMERES
IN PARALLEL

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 hyperrophy (LVH)

Pathological LVH

Physiological LVH

Concentric

Eccentric

Concenftric

Ecceniric

Sumulating
haemodynamic
mechanism

Potenrial aetiology
of simulus.

Ventricle
morphology

Ventricular
mechanics

Ventricular function
Potential to regress

Increased pressure
(afterload)

Hypertension, aortic
stenosis

Paralle] addidon of new
myofibrils (wall
thickening), frequently
with myocyte necrosis
and increased fibrosis
Diastolic dysfunction
with stiffness and
decreased conrractility

Abnormal
No

Increased volume
(preload)

Valvular disease

Series addition of
sarcomeres {wall
dilation and thinning)
frequently with

MyOCYIE NECTosis

Decreased contractility
often associated with
side-to-side slippage of
myocytes

Abnormal
No

increased pressure
(afterioad)

Soength raining

Parallel addidson of new
myofibrils (wall

Normal or enhanced
contractility and
myocardial efficiency

Normal

Yes

Increased volume
(preload)

Long-term endurance
eXercise

Series additon of new
sarcomeres {chamber
volume enlargement)

Normal or enhanced
contractility and
myocardial efficiency

Normal or supranormal
Yes
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Mechanotransdukce

— = proces vnimani mechanickych sil srdecni
bunkou a nasledné fyziologické odpoveéedi na
tuto stimulaci.

— Hypertrofie a zasahy ovlivaujici hypertrofii
srdecni mohou meénit i normalni adaptaci
srdce na zatéz a mechanotransdukci.

35
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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

¢ pee = Bl (e synthase; NO-, nitric oxide, O,-,

|'&"t|m"maer'e5's | ﬁtf;,,u::: ;T,E:l:“ superoxide; ONOO-, peroxynitrile; ICAM-1

' S 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.

Cytolmes and
I A ey
miedase u
el meg
\ hlgodyiream
LT S

PM, ozone, metals
Emvironmental 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

H3K9 me3 H3KS ac
H3K27me3 HAKS ac

H4K20me3 H4K12ac  yranscription
H3K4 me3

(Unmethylated) o
Transcription
factor

Epigenetické modifikace nukleosomalnich histon(i a DNA, které reguluji expresi genu. 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.
1
|

5 Curr Opin Clin Nutr Metab Care. 2012 Jul;15(4):323-9. IVI
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Normal heart Pathological hypertrophy

stress
signals

Hyperactivation of IGF signalling genes
(Pathological hypertrophy)

stress
signals

>

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

De\relopmem‘l

Active cell cycle genes
(Embryonic cardiac myocytes)

Stably silenced cell cycle genes
(Adult cardiac myocytes)

K H3K9me3 7.7 H3K9 Y H3K9AC

Acetylacni a metylacni modifikace H3K9
reguluji expresi srdec¢nich gena.

Signaly srdecniho stresu indukuji
patologickou hypertrofii
prostrednictvim ztraty transkripcni
represe modulované SIRT6 (=histon
acetylaza), kterou zajistuji geny pod
vlivem IGF (insulin-like growth factor)
(A, i) nebo prostfednictvim reaktivace
fetalnich genli a myokardialnich gen(
odpovidajicich na stres (modulovdno
KDMA4A =histon demetylaza (A, ii).
Trimetylace H3K9me3 pomoci Suv39h1l
(=metyl transferdza) a nasledna represe
genl bunécéného cyklu udrzuje
postmitoticky fenotyp zralych srdecnich
kardiomyocyt( (B).

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

=

QDI e

— =




40

Kardiomyopatie: klasifikace

— Dilatacni (kongestivni)
— Hypertrofické

— Restrikcni
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Dilatacni kardiomyopatie
EjekEni frakce-- <40%

— Mechanismus selhani
— Porucha kontraktility (systolicka dysfunkce)

— Priciny
— ldiopatické, alkohol, obdobi kolem porodu, genetika, myokarditida,

hemochromatdza, chronicka anémie, doxorubicin, sarcoidéza

— Neprimé priciny (nejsou povazovany za Cisté

kardiomyopatie)--

— Ischemicka choroba srdecni, porucha chlopni, kongenitalni
onemocnéni srdce

41
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Hypertrofické kardiomyopatie

— Ejekeni frakce- 50-80%

— Mechanismus selhani— porucha compliance
(diastolicka dysfunkce)

— Priciny—idiopatické, genetické, Friedreichova ataxie,
DM u matky

— Neprimé priciny— hypertenzni srdce, stendza aorty

42  Prof. Anna Vaska
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Etiology

Familial in ~ 55% of cases with autosomal dominant
transmission

Mutations in one of 4 genes encoding proteins of cardiac
sarcomere account for majority of familial cases
Remainder cases are spontaneous mutations

Tropenin TY a-Tropomyosin \: TroponinC Troponinl My esin-binding
{~15%) Y & protein C

Q B-MHC
Q cardiac troponin T € J @
O myosin binding protein C 5§53 q @ =

Q a-tfropomyosin
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Restrikéni kardiomyopatie

— Ejekeni frakce-- 45-90%

— Mechanismy selhani — porucha compliance
(diastolicka dysfunkce)

— Priciny-- idiopatické, amyloiddza, fibroza
indukovana radiaci

— Neprimé priciny— perikardialni konstrikce
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Etiologie

TABLE 4, CAUSES OF RESTRICTIVE
CARDIOMYOTATHY.

Myocardial

Moninfiltrative disorders
Idiopathic discasec
Familial disease
Hypertrophy
Scleroderma
Diabetes mellitus
Pseudoxanthoma elasticum

Infiltrative disorders
Amyloidosis
Sarcoidosis
Gaucher’s disease
Hurler’s syndrome
Fatty infiltration

Storage disorders
Hemochromatosis
Fabry’s discase
Glveogen storage discase

Endomyocardial

Endomyocardial fibrosis
Hyvpereosinophilic { Loffler’s) syndrome
Carcinoid syndrome

Metastatic cancer

Exposure to radiation

Toxins

Anthracycline {doxorubicin or daunorubicin)
Serotonin

Methyserzide

Erzoramine

Mercurial agents

Busulfan
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Srdecni selhani

— je multisystémové onemocnéni, které postihuje kromé
kardiovaskularniho systému také svalovou soustavu,
skelet, ledviny a imunitni systém.

— je  polyetiologické onemocnéni (ICHS, idiopaticka
dilatacni kardiomyopatie, chlopenni dysfunkce).

=
X —
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Srdecni selhani - priciny

10.

1
2
3
4.
5.
6
7
8
9

. ischémie

nutricni zmény, léky nebo kombinace

. zvysena stresovad zatéz

arytmie
infekce
komorbidita

nekorigovand hypertenze

novy stav se zvysenym srdecnim vydejem (anemie, hyperthyredza)

embolie a. pulmonalis
mechanické poskozeni srdce (ruptura,..
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Akutni srdecni selhani

Akutni selhdni

Maptivel Hal-ﬁdapﬂvei
Increased
rryrocardial Increased
Mryocyte velurme .
hypertrophy o ctroke vatume | O2 46N
(stading) Ischernla
Incmasre!;:i
riyocarclial Decreased Impaired
Miass wiall stress cantractility
iLaplace)
Humoral Arrh:.-'thrlnu-
. Interstitial genesis
R":"-.'E"S’ , fibrosis
*Epinephrine
*Endothelin
=Growth
Factors
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Kompenzacni mechanismy u srdecniho selhani

— 1 preload

— 1 tonus sympatiku

— 1 hladiny cirkulujicich katecholamin

— 1 aktivace systému renin-angiotensin-aldosteron
— 1 hladina vazopresinu

— 1 atrialni natriureticky faktor

=
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v

Decrease Cardiac Output ]

Increase SNS Activity

\

T Contractility TH

Vasoconsirickion e

L |
TSVR
(alterload)

T Endothelig

H

) Renal Per [usion
" T Renin

Y

T Aneio | Angiolensinopen
L ACE

T Aldosterone
T tNa+ /HI0  Ventrieular

rotention dilation
T LYEDY
{preload)

T Proinflammaiory
Cylokines

Ventricular
hypertrophy

Adrial Instention

7

(TN, IL-&)

ANP AVP
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Neurohumoralni mechanismy CHF

— Komponenty

— Endotelin-1

— Vazopresin (ADH)

— Natriuretické peptidy
— NO

— RAAS

— SNS

— Cytokiny

=
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Myocardial remodelling

+ Wall stress

+ Oxidative stress

+ Inflammation

+ Neurohormonal activation

+ Circulating levels of cardiac troponin
Altered Ca?* handling

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

and renal circulation \

Venous congestion
Episodic sympathetic-
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-
angiotensin—aldosterone system.

Mentz RJ and
O’Connor CM,

Nat Rev Cardiol
September 15, 2015
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CONGESTION (-) COMGESTION (+)
Pulmonary congestion
Orthopnoea/parcxysmal nocturnal dyspnoea
Peripheral (bilateral) cedema

Heart failure according to the compensation state Jugular veneus dilatation
Congested hepatomegaly
Gur congestion, ascites
Hepatojugular reflux
HYPOPERFUSION ()

_

HYPOFERFUSION (+)
Cold sweated extremities
Olliguria

Mental confusion
Dizziness

Marrew pulse pressure

WARM-DRY

Current
Heart Failure

é Reports

October
2017,
Volume 14,
Issue 5, pp
393-397

COLD-DRY

CI'JLD-WET

Hypoperfusion is not synonymous with hypotension, but often hypoperfusion is accompanied by hypotension.
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Srdecni selhani manifestace

otachykardie, tachypnoe

ddnava oedémy

Jomezeni fyzické aktivity odistenze jugularni vény
dnarast vahy opleurdini vypotek
Janorexie Ohepatosplenomegalie
kasel Oascites

Okardiomegalie
0S3 galop
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Typy srdecniho selhani

X Systolické & diastolické

%S vysokym srdecnim vydejem
+Téhotenstvi, aniémie, tyreotoxikdza

%X Se snizenym srdecnim vydejem
» Akutni

»Rozsahly infarkt myokardu, dysfunkce aortalni chlopné et al.
» Chronické

=
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Neurohumoralni mechanismy, které se uplatiuji béhem chronického srdecniho selhani

— Primé toxické ucinky noradrenalinu a angiotensinu Il (arytmie, apoptdza
kardiomyocytu)

— Diastolicka dysfunkce (snizené plnéni komor béhem diastoly)

— Zvysené pozadavky myokardu na energii

— Zvyseny preload i afterload

— Zvyseena agregace krevnich desticek

— Desenzitizace receptort pro katecholaminy

=
X —
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Funkcni klasifikace CHSS

sebemensi zatézi a
v klidu

NYHA WEBER VO2
(subjektivni) (objektivni) max(ml/kg/min)
- pfi z&atézi neni A >20

dusnost ani Unava

|I- obtize pribézné |B 16-20

zatézi

- obtize pri mensi |C 10-16

nez béziné zatérzi

V- obtize pri D 6-10




Stadia srdecniho selhani

A Vysokeé riziko rozvoje srdecCniho selhani

B Strukturalni onemocnéni srdce
Bez priznakl srdecniho selhani

C Symptomatickeé srdecni selhani

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

58
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Prognoza

» podle ejekéni frakce (< 30-35%)
levé komory

> vysoke

riziko  progresivnino

selhdni nebo ndahlé srdecni smrti

(arytmie)

=
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1950-1980 1980-

Hemodynamicky model Neurohumoralni model

X Systolicka dysfunkce X Progresivni remodelace se

¥ Dysfunkce pumpy zhordenou ¢innosti myokardu
X Léceni: X Léceni:

X léky ke stimulaci X ACE inhibitory, betablokatory
kontraktility R diuretika, digitalis

X vasodilatatory X Nové terapie:

R diuretika, digitalis X blokatory endotelinu,

inhibitory NEP, MMP, cytokind,
chimerické atrialni peptidy

Ménici se pohled na priciny srdecniho selhdani




Pracovni hypotéza patofyziologie srdecniho selhani

Pricina ->Strukturéln|' remodelace

a progrese nemoci

> AIM

» Genové mutace
» Akutni zanét

> Hypertenze

» Chlopenni nemoc
> Jiné

61 Prof. Anna Vaska

-
» Hypertrofie myocytU
> Fibréza
» Dilatace komory
» Porucha struktury
kolagenu
> Apoptdza
» BunéZnd nekrdza
» Neuroendokrinni
aktivace
> Uvolnéni cytokiny
> Zvysené napéti stény
» Dysfunkce komory

KlimBRy syndrom

|

» Retence Na a
vody

> Méstndni, edém
» Nizky srdecni
vydej

> Diastolickd
dysfunkce

> Zhorsujici se

symptomatologie

=
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Hormony Cytokiny Volné 0. Genetické Abnormalni
(KA, ET-1, (TNF a) adikaly faktory baroreceptorové

r
steroidy) \\ reflexy
/4/ Vnéjsi faktory

Metabolicky stav

Energeticke <= Celkové/mistni faktory
rezervy — J \ Funkce
| o \ endotelu
Klidovy Funk
icky unkce Apoptoza Funk
energeticky ] unkce .
vydej kosterniho kosterniho myokardu Apoptoza
svalstva svalstva myo kardu
Energeticky Kosterni sval Srdecni sval Cévni systém

stav \ / /
\ Zhor$eni CHSS

w =
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EXTRAMYOCARDIAL CYTOKINE PRODUCTION

Snizena vazodilataéni rezerva Tkanova hypoxie a produkce volnych

kyslikovych radikalt |

IMPAIRED ' TISSUE HYPOXIA
VASODILATOR AND FREE RADICAL
RESERVE PRODUCTION

1 !

NF—xB MEDIATED
CYTOKINE
PRODUCTION

ELEVATED FLASMA
CYTOKINES

Zvysené plasmatické
hladiny cytokint

TNFa inhibuje stimulacni efekt insulinu na vychytavani

63 glukdzy a vazodilataci zavislou na endotelu u Clovéka
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MYOCARDIAL CYTOKINE PRODUCTION

Zvysené diastolické napéti
stény levé komory Produkce TNFalfa v myokardu

ELEVATED LV DIASTOLIC
WALL STRESS

MYOCARDIAL TNFa
PRODUCTION

LV DYSFUNCTION
AND DILATATION

Dysfunkce a dilatace
levé komory
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Kardiogenni Sok

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

Efiologie:

e Srdecni selhdani

Levé komory (ischemie, infarkt, kardiomyopatie)

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

» Chlopenni regurgitace nebo stendzy

* Ruptura komorového septa nebo stény komory

e Obstruktivni leze

Myxoma

Plicni embolus

Perikardidlni tampondada
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Kardiogenni sok projevy

— Hypotenze

— Tachykardie

— Hypoperfuze + kongesce (chladna, zpocen3, bleda az Seda kuze)
— Pokles diurézy pod 20 ml/hod

— Pa02 < 50 mm Hg, SB <15 mmol/Il, BE <-10 mmol/I

— Cl (=cardiac index) < 2 | /min /m?

— PCWP (=pulmonary capillary wedge pressure) >18 mm Hg
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Circulus vitiosus u kardiogenniho soku

L Cardiac output

T P
¢ Stroke volume sl
|

/ Pulmonary congestion
i |

' "
i Systemic  Hypolension

perfusion \
|
L Coronary
\__ perfusion
" pressure /
"\ \"'\- 1

Compensatory
vasoconstriction;
flud retantion :

Ischemia

N

Progressive
myncardial
dysfunction

Aktivace sympatiku
Aktivace systému RAA

Death
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