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SRDCE

prvni organ, ktery se formuje a
funguje v rozvijejicim se embryu

jeho €innost, umoznujici trvalou
dodavku kysliku a Zivin télesnym
organdm a tkanim, je naprosto
nezbytna do konce zivota

ve fylogenezi se objevuje v

primitivni formé uz u hmyzu

jak probiha jeho morfogeneze na
molekulové urovni, se zacalo
objasnovat teprve v 90. letech
dvacateho stoleti

prvnim krokem byl objev homeobox genu,
nazyvaného tinman (tin), ktery je nutny pro
formaci primitivniho srdce u Drosophila
melanogaster. Jeho obdobou u savcl je gen
oznacovany jako Nkx 2-5 neboli Csx
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SiliconWit
Octopuses have three hearts, which is due
in part to their possession of blue blood.
Two of their hearts serve as peripheral
pumps, propelling blood through the gills to
absorb oxygen. The remaining heart acts as
a central pump, distributing the oxygenated
blood throughout the body to supply energy
to the organs and muscles.

siliconwit.com/blog/




OBEHOVY SYSTEM

Leva sin, leva komora

Tepny (arterie), arterioly
Systemove kapilary

Portalni recCiste — sériove zapojeni
Venuly, zily (veny)

Prava sin, prava komora

Plicni arterie

Plicni kapilary

Plicni veny

Lymfaticke cévy

P=QxR

Jugular veln
{also subclavian
velm fram arms)

Carofid arfery
[dlso subclavian
R ortery lo arms)

Pulmonory ortery
Fulmonay

waln
Superlar vena cavo

inferlor vena cova—f{ 7 e —Aorto
Hepatic veln Mesenteric arterles

Hepallc portal vain

' = g Renal artery
'L'h e
Renal vel [ 5" 1

lliac velm A llac ortery

Fish Frogs Turtles, lizards Crocodiles Birds Mammals
1 circuit 2 circuits 2 circuits 2 circuits 2 circuits 2 circuits
2-chambered heart 3-chambered heart “5-chambered” heart 4-chambered heart 4-chambered heart 4-chambered heart
Gills Lung Lung

Body

A = Atrium
V = Ventricle

" \entricle divided into chambers

.

el
" Three-chambered heart
Two circulatory loops

https://answersresearchjournal.org/evolution/heart-evolution-four-types



CIRKULUJICI VOLUM

Oddil cirkulace %

Plicni obéh 9%
Srdce 7%
Tepny periferniho 13 %
obéhu

Tepénky a kapilary 7 %

periferniho obéhu

Zilky, Zily a Zilni splavy 64 %
periferniho obéhu
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Pulmonary  Heart
vessels 7%
9%

Systemic capillaries |
7% |

Systemic veins and venules
(blood reservoirs) /
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Nezavislé rozdélovani krve - staly tlakovy spad a tlakova rezerva — stala hodnota krevniho tlaku —

STREDNI ARTERIALNI TLAK



TLAK KRUE U ROZNYCH CASTECH SYSTEMOVEHO RECISTE

KREVNI TLAK e

0 q Nl [ | ----- Stfedni thak krve
« TKje vysledkem fyzikalnich vlastnosti cévniho systému : T
(poddajnosti a elasticity) a stupné jeho roztazeni krvi, kterou obsahuje §
Systolicky — tlak na vrcholu pulzové kfivky (SBP) ‘\\\

. . Vs . . r v -""“--..__
Diastolicky — tlak v minimu pulzové kfivky (DBP) R
Pulzni — amplituda pulzové kfivky (PBP) . PR s o

o T ) o ’6“ O ® o o © O K‘E
Stfedni — prumérny tlak béhem srdeéniho cyklu (MAP) N - S

- MAP=DBP+1/3(SBP-DBP)
Q = pratok — uréen priblizné CO (=SV f)
SV = EDV (— preload) — ESV (—afterload a kontraktilita)

- P =QxR (analogie Ohmova zakona)

R =rezistence —uréena8 n d/r r4
n = viskozita krve, d = délka cévy,

P = stfedni arterialni tlak r = polomer cévy STK
Q = mnozstvi cirkulujici krve (prutok)
R = odpor kladeny proudéni krve v urcité ¢asti

srde€né-cévniho systému

Dikroticka
incisura

PT

. o b o . StTK pulzovy
ZvysSeni TK muze byt zpusobeno jen tfremi mechanizmy (P=Q x R): krevni
1. zvy$enym mnoZstvim protékajici krve (Q) DTK wtlak

<€ >
délka tepového cyklu

2. zvySenym odporem ceévniho fecCisté proudéni krve (R)
3. obéma mechanizmy pusobicimi sou¢asné (Q x R)



CARDIAC OUTPUT ®BYus

CARDIAC OUTPUT

SRDECNI VYDEJ (CO, SV

Srdeani vide] (SV)

(CO, SV) srdeéni vydej = Q /
Systolicky objem (S0} x  srdeéni frekvence
. P=SVxR(SV=PR )
- x ( = ) Ptedtizeni (preload) Dotizeni (afterload)

« CO =S8V (tepovy objem) x f
« EF [%] =SV/EDV SV = EDV (enddiastolic volume)

— ESV (endsystolic volume)

Stroke

Rate Volume
(beats/min) (ml/beat)
Blood
Volume

Keontraktilita myckardu @ ;I;ET"&.yn::':;L}y

Vascular
resistance

« CO je fyziologicky roven zilnimu navratu (zavisi na cirk. volumu)

« pfi vysokych frekvencich CO klesa, protoze komory se nestaci
plnit!

« STKje zavisly predevsim na SV

« DTKje zavisly predevsim na TPR (R)

«  Minutovy vydej srdeéni je objem krve prederpané srdeéni komorou za minutu. V klidu tento objem (N.Vagus) i (Paravertebral Ganglia)
¢ini asi 5 |, pfi zatézi se muze zvysit az na 20 |. Jeho hodnota zavisi na véku, pohlavi a 23
A i i Fast Response - 1-2 heartbeats E® Slow Response - Over 5 sec
tréenovanosti jedince. wt MR i -

Lower Frequency Modulation

. Funkce srdce je asymetricky fizena rovnovahou mezi sympatickou stimulaci (1tepova frekvence
tkontraktilita) a parasympatickou inhibici (| tepova frekvence)

. prevaha parasympatiku v klidovych podminkach —funkéni rezerva >




PERIFERNI REZISTENCE

odpor roste nepfimo umérné Ctvrté mocniné poloméru cévy
Heart Arteries Artenoles
u arterlol klesa' polomér nejrychlejl {cardiac output) {hlood pressure) {perpheral resistance)

tonus hladké svaloviny ve sténé arteriol je proménlivy — urCuje periferni rezistenci (,,odporoveé
arterioly“)

-] -

Determinants of Resistance:

Blood Viscosity (v ) cX Resistance

0 i arteriole T
0,

L Resistance TResistance

venule

Vessel Length () C{ Resistance

—

Blood| '
Flow > J
1 Resistance T Resistance o

endothlium iz
(tunica interna)

smooth muscles

and elastic fibers
(tunica media)

Vessel Radius (r) &% Resistance ST
conne

— (tunica externa) i
Artel
@ @ L Vein

1 Resistance T Resistance




TONUS CEVNI STENY

 VAZODILATACE « VAZOKONSTRIKCE
— NO — tvoren v endotelu konstitutivni ﬁ e - — endotelin
(eNOS) a inducibilni (iNOS syntazou) e ’ — ATII
— prostacyklin _ ADH

— histamin h . .
. e — katecholaminy
— bradykinin s @ tromboxan A2

— pO,, pCO,, pH

— Ca?
— adenosin mey
_ katech O I a m i n y % . o Vasocons! triction . — “n /
%’: e {— erve impulses ~ P \ ._/
- CG M P, CAM P g ., Mgrf.“,;] ) ' :‘:lsg.lelses




TUHOST CEVNI STENY
(ELASTICKE ARTERIE)

Systole

Diastole

zhorsSovani s vékem

vypuzeni krve béhem systoly se sténa aorty roztahuje - naraznikova funkce a vzestup systolického TK v
centralnim fecCisti neni tak vyrazny jako u starSiho jedince, kde pruznikova funkce selhava

vede k tzv. ,pruznikové hypertenzi“ (izolované zvyseny STK)

Elastic arteries Stiff arteries

-

Aging

T Arterial stiffness

u Systolic/pulse pressure A Systolic/pulse pressure el
A Diastolic flow y Diastolic flow Aaai
LVH Atherosclerosis CKD
LV diastolic dysfunction Coronary heart disease Renal insufficiency
LV systolic dysfunction Cerebrovascular disease
Heart failure Aortic aneurysm/dissection

Source: Expert Rev Cardiovasc Ther @ 2012 Expert Reviews Ltd



HODNOTY KREVNIHO TLAKU

TK je spojity znak s charakteristickou populacni distribuci sTK (mmHg) [dTK (mmHg)

« stanoveni hranice “normality” je vZzdy arbitrarni aorta 120 80
« TKudaného individua je vysledkem pusobeni ;
. . levda komora 120 0
— genetickych faktor(
— faktoru zevniho prostredi a.pulmonalis 25 8

— aktivity endogennich regulacnich mechanizmu prava komora 25 0
Hodnoceni STK, DKT, MAP, PP
MAP (90-100 mmHg, pod 70 nebo nahly pokles pod 40 — cirkulacni selhani)
PP (pod 65 — cirkulacni selhani)

sTK — systolicky tlak krve, dTK — diastolicky tlak krve

Klasifikace hodnot krevniho laku

130 . o
— fyziclogickd populaini vaniabilita
120 hypotenze ."I
10 normalni TK " morbidita / mortalita
= genni
=] prehypertenze polya
E 100 — "kompleni®
= hypertenze 1.fadu
= 90 yP /' ponucha
= .hypertenze 2 Fadu o hypotenze 1]
£ 801 2
= .hypertenze 3.fadu s
“E'é 70 1 &
a a monogeni
B0 1 c £ panuchy
-l
a0 4 E
40 B

70 80 @ 100 110 120 130 140 150 160 170 180 190 200 210 220 o . _
Systolicky tlak [mm Hg] systolicky krevni tizk (mmHg)

140



SYSTOLICKY ARTERIALNI TLAK

Jeho hodnota zavisi na:

« Zilnim navratu a dosazeném pretizeni (preload)
srdecCnich komor

« kontraktilitée myokardu

* mnozstvi krve vypuzené behem jedné kontrakce z
komory do velkych arterii, tj. tepovy objem (Vt)
* rychlosti, s jakou je krev vypuzena do velkych

“Pull out, Betty! Pull out!

.. You’ve hit an artery!”

asa1 sy B |1y 2u] ‘Spoped 786l O

‘pan

arterii
« poddajnosti velkych arterii

« odporu ve velkych arteriich, proti kteremu je krev
vypuzovana ;

1

(v podstaté tedy diastolicky tlak) 1

1

perifernimu odporu kladenému odtékani krve z ;
velkych arterii 1

Systolic

240

220

00

80

60

40

20

00

80 4

60:'

IR

40 |

‘\

250

20 =

l‘zﬂ ﬂ i f:
\ T Left

e~  ventricle

Peripheral
resistance




DIASTOLICKY ARTERIALNI TLAK

Jeho vyse je urCovana predevsim intenzitou odtekani krve z velkych arterii,
roztazenych vypuzenym tepovym objemem, v obdobi pred pristi systolou

Zavisi na:
« Systolickém tlaku
« Perifernim odporu pusobicim proti odtékani krve z velkych cév

* Na dobé mezi dvéma systolami

VycCet téchto faktort ukazuje, Ze amplituda mezi systolickym
a diastolickym tlakem se muze pfi zménach krevniho tlaku
zvetsit, muze zustat nezménéna nebo se muze zmensit.




REGULACE KREVNIHO TLAKU

Nékolik funkéné provazanych systémi
regulace
- tepové frekvence
- srdeCni kontraktility
- periferni rezistence
- cirkulujiciho volumu
regulace
— kratkodoba — akutni- baroreflex
ANS - rychlé zmén TK zménou SF a TPR
baroreceptory a chemoreceptory
pfizpusobeni kapacity recCisté jeji naplni
— stfednédoba — RAAS (prfesun mezi cirkulaci a ECT)
— dlouhodoba — ledviny (horm. reg. zmény objemu krve)
prizpusobeni naplni cirkulace jeji kapacité

regulace
— systémova = baroreflex
— lokalni = auto-/parakrinni mediatory

blood

Cardiac :
output |

Arterial

pressure

vascular

Systemic /ﬁ
resistance @

Heart rate
Stroke volume
Blood volume

Inotropy

S

Kidneys &

Sodium
regulation

Renin

(and RAAS

\ activation)

Sympathetic
nervous
system

N 4

Catecholamines
Angiotensin
Histamine
Kinins

pH
PaO,

\ Endothelial factors /



KRATKODOBE MECHANISMY REGULACE TK

» pusobi v ramci sekund, minut, asové omezena ucinnost

« sympaticka stimulace

* predevsim nervové mechanismy kontroly tlaku

» baroreceptorovy a chemoreceptorovy reflex ischemické odpovéd CNS

» receptory nizkého tlaku s srdecCnich sinich
a pulmonarnich arteriich

» tzv. ischemicka odpovéd CNS

Baroreceptory

Chemoreceptory

@
=
)
E
~N
I
I
I
I
I
\

* humoralni mechanismy — katecholaminy
(adrenalin a noradrenalin z dfené nadledvinek)
« potencuji uCinek nervoveho zasobeni cév
« pusobi v mistech malého zasobeni —metaarterioly a venuly
» polocCas v cirkulaci 3min

ztrata krve — | TK— reflexni vazokonstrikce a redistribuce (centralizace krevniho obehu)
infuze — tintravaskularni objem —1TK —rexlexni vazodilatace

PRIZPUSOBENI KAPACITY RECISTE JEJi NAPLNI



VEGETATIVNI REGULACE TK - BAROREFLEX

hlavni kratkodoba regulace TK
autonomni nervovy systém: sympatikus (1TK, SF, TPR) x ns osbiid
parasympatikus (| TK, SF, TPR)

aferentni zakoncCeni — baroreceptory g
oblouku aorty a karotickych bifurkaci: Ko  (efereny
centralni a periferni chemoreceptory, medula

centrum — nucleus tractus solitarii (NTS), & ¢
area postrema, rostralni ventrolateraini Yk SAnode—J)
vazomotoricka formace (RVF, RVLM) s
imidazolinovymi receptory .,

——

eferentni zakonceni i _— circulating
. H acrend catecholamines
- srdce (hl. B1 a M2 receptory) -n. vagus inervuje SA uzel medula eche

- cévy (hl. a1 receptory) - sympaticka inervace hladké svaloviny pfedevsim arterii

- ledviny (a1, a2, 1)

IX (afferent)
X (afferent)

aortic arch /
baroreceptors
sympathetic (efferent)

-
d"
e

pokles tlaku snizuje napéti stény artérii a snizuje aktivitu
barorecetord, tim se zvysSi aktivita sympatickych nervu,
ktera zvysi

1. srdecni frekvenci

2. srdecCni kontraktilitu
3. periferni vazokonstrikci a venokonstrikci




STREDNEDOBE MECHAMISMY
REGULACE TK , -

. l Juxtaglomerular
R iy cells of the kidney Angiotensinogen
Vil |

» 0d desitek minut po nekolik hodin
« sympatikem zprostiredkovany vliv

katecholamini

* humoralni mechanismy — systemova /f”“
vazokonstrikce —ANTI| |y

« system renin-angiotenzin-aldosteron /\

* pusobeni antidiuretického hormonu st
(vazopresin) e l

* relaxace cevni steny prfi zmenach TK l asccensiton o

. presun tekutin mezi intra a l
extravazalnim prostorem v kapilarach — TR
maji sv{j limit )




endokrinni

REGULACE TK - RAAS parakrinn

autokrinni
« vazokonstrikéni klasicky RAS (presorické rameno): angiotenzinogen, renin, ACE, Angll, AT1R pomér ACE/ACE2
« vazodilataéni vyrovnavaci (depresorické rameno): angiotenzinogen, renin, ACE2, Ang1-7, MasR
-u diabetu a hypertenze: Angiotenzin (1-7): antioxidacni, antifibrinotickeé, protizanétlivé, natriuretické,
uvolnéni NO a prostaglandinu
» presoricka a depresoricka vétev jsou ¢asto protichudné, organoveé specifické
.l'l..---. .-.F 5
{ 2
Angiotensin | —p i —pe Angiotenzin 11
b I
i M y ledviny renin
— Angiotensinogen 3 i’_'m"?; . -4 (| krevniho tlaku ve vas afferens) -l_
Angiotensin converting o " | 1
A ks on Enevme (ACE]) o 22 : : - :
Liver Beain Adrenals g jatra—— angiotenzinogen ———— angiotenzin | (10 AK)
,l. plice > ACE |
Aldosterone —» 2 angiotenzin Il (8 AK)

zvyseni cirkulujiciho m

objemu : .
1 krevniho tlaku kura cévy

Sodinm & Waler
Retention

Heart

nadledvin srdce

retence'Nar‘ a vody (vazokonstrice,

Increased BP vyloueniK*aH" 4 1 krevniho tlaku)
T ‘?: !edvinw—li aldosteron

: i ] Arteries

Vasoconstriction #—— w




DLOUHODOBE MECHAMISMY
REGULACE TK

 setrvalé hodnoty TK |ze dosahnout jen prizpusobenim objemu
naplne cirkulace jeji kapacite
* upravy objemu telesnych tekutin a cirkulujici krve ledvinami

* ledvinovy systém dlouhodobé regulace arterialniho tlaku a
dlouhodobé bilance telnich tekutin - neomezena

 kompenzuje nesoulad mezi kapacitou reciste a velikosti jeho
naplne



TLAKOVA DIUREZA /LEDVINNA FUNKCNI
KRIVKA

« tlakova diuréza — 1 arterialniho tlaku — 1 vydej tekutin a soli

« pfi dobré funkci ledvin muze byt vysSi rezistence nebo CO kompenzovana vyssi glomerularni filtraci a
snizenim cirkulujiciho volumu

vazokonstrikce - antidiuretika vazodilatace -diuretika
« vzestup arterialniho tlaku —

"Eand xi angiotenzin I NO, CO, NMDA
zvysena tvorba moci za 30-60s ‘sympatikus dopamin
‘aldosteron kininy, ANP
(PRI otaln ; prostacyklin
iy ; tromboxan : I receptor
« vzestup arterialniho tlaku 0 15%
(10-20mmHg) - zdvojnasobeni diurézy

* renalni funkCni kfivka — posun doprava
(exkrec€ni deficit) — staly pfijem iontu
Na a vody — expanze extracelularniho
prostoru — zvyseni arterialniho tlaku

« za patologickych situaci je tato regulace porusena — hypervolémie
« trvalé odchylky MAP — dlouhodoby nepomér mezi naplni krevniho recisté a jeho kapacitou



Day/night cycle
Input

CIRKADIANNI RYTMICITA TK o

Physicallemotional status

Retinohypothalamic
@ 2 tract

»  Brain

« TK v noci normalné klesa o 10-20% (,,dipping*)
« Hypertonici ,non-dippers* maji cca 2,5x vétsi riziko / .’ \

Suprachiasmatic nucleus

kardiovaskularnich pfihod, nez ,dippers”

« U Casti ,non-dippers” je priCinou zfejmé porucha sekrece
melatoninu, ¢asto je absence poklesu dusledkem obstrukéni
spankové apnoe

PERIPHERAL

CLOCK PERIPHERAL

CLOCK

Arterial blood pressure
Heart rate

Arterial blood pressure
Various cardiac autonomic functions

Parameter Circadian rhythm and biological clocks
4 CENTRAL ILLUSTRATION: Roles of the Cardiomyocyte Circadian Clock in
Cardiac Physiology and Pathology
110
Blood Pressure 2 Sigraling

ﬁ (mmHg) 3 & {. S \

T

E 100 s

E | Heart Rate

— (beats/min) ) T /V

a a0 Exarcisa Orchestration of Artyythmia/
B cardiac physiolegy sudden cardiac death
o T 4 R _A.k_,\_
- Gy

o 80 o A “ :

o Responsiveness | M NG
E Cortisol to behaviors P pathology enset/

P tolerance jal
Hormone / ! - e mlm
I \—» Time of the Cardiomvocyte
70 4 I f | e circadian clock q
n=58 0600 g:*«.h 1200 J*:’ - 1800 2400 day (h) I/ N
Perturbation during Environment/
cardiovascular diseasey behavior/
cardiometabolic disease pharmacologic

Young ME, J Am Coll Cardiol Basic Trans Science. 2023:8(12):1613-1628.




KARDIOVASKULARNI PRIHODY

BEHEM DNE

=

Cerebrovascular events (per 2

140 —

= = = = Stroke (n =1,167)

Myocardial infarction (n = 2,999)

18.00

0.00

Time of day

06.00

40
—35

T 1T T 7

el - M N W

o o o (&) I = |
Myocardial infarctions (per hour)

|
()}

12.00

o

40

35

30

25
160

150

140

130

7:00 13:00 1:00
CAS

Chung et al. 2000; Muller et al. 1985; Muller et al. 1999

NejvysSi incidence mozkovych a srdecnich infarktu je v rannich

hodinach

* Vyjimkou jsou pacienti se syndromem spankove apnoe
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Know your risk.

Late Night Eating and Your Heart

CLEVELAND HEARTLAB / JANUARY 11,2019 /
CHOLESTEROL, DIABETES, DIET, HEART ATTACK AND STROKE, INFLAMMATION

The rich foods and sweet treats of the holidays can make it hard to keep a heart-healthy diet. But one small change
in your eating habits could help: eating the day’s larger meals in the middle of the day.

You probably know that what you eat and how much you eat is very important to your heart and your health. But
when you eat also makes a difference. A recent study reported at the American Heart Association’s annual mesting
that eating high-calorie meals after & PM. significantly increases the risk for high blood pressure and high blood

sugar levels that can lead to type 2 diabetes.

Blood pressure usually drops at night, which allows the body to rest. But when it stays high, it can increase the risk
for heart attacks and strokes.

Other studies have also found risks to eating latein the day. In research from the University of Pennsylvania,
adults ate 3 meals and 2 snacks every day only between 8 a.m. and 7 p.m. for 8 weeks. Then they switched to eating

only between noon and 11 p.am. for 8 weeks,

When the subjects ate later in the day, they gained weight and had increases in insulin, blood sugar, cholesterol, and

4 triglycerides—a dangerous type of fat in the blood. Each of these changes can harm the heart.

People who eat more in the evening also have higher levels of inflammation, according to data from the University
of California at 5an Ciego. The more calories they ate between 5 PM.. and midnight, the higher their levels of C-

reactive protein. C-reactive protein may warn of inflammation in the body that can harm the heart.

So while you're planning for holiday festivities, consider the timing of celebrations that invelve eating. You can help
your heart and those of your family and friends by scheduling an open house during the day or making lunch the big

meal of the day instead of having holiday dinners in the evening. If you get hungry later at night, eat a small healthy

nark nf nuts fruit and
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eating high-calorie meals after 6 P.M. significantly increases the risk for high blood pressure and high blood sugar levels

that can lead to type 2 diabetes

eating noon and 11 p.m (8weeks) increases in insulin, blood sugar, cholesterol, and triglycerides
the more calories they ate between 5 P.M. and midnight, the higher their levels of C-reactive protein -inflammation




NORMALNI KREVNI TLAK A HYPERTENZE

A. veskera populace

cetnost (%)

cetnost (%)

optimum

hypotenze

fyziologicka populacni variabilita

morbidita / mortalita

polygenni
"komplexni”
porucha

hypertenze

maonogenni
poruchy

systolicky krevni tlak (mmHg)

B. zdrava populace

systolicky krevni tlak (mmHg)

140—

140

TK je spojity znak s charakteristickou populaéni
distribuci
stanoveni hranice “normalnosti” je vzdy arbitrarni
— “referenéni interval” (zahrnuje 95% zdravé
populace, zbylych 5% ne)
— u parametrd s normalni (gaussovskou)
distribuci populaéni pramér + 2SD
— u ostatnich parametrd napf. median [2.5% -
97.5% kvantil]

ale populace nemusi lezet svymi obvyklymi
hladinami v optimul!
— proto se navic bézne zohlednuje napr.
mortalita asociovana s prislusnymi hodnotami

referenCni meze je tak mozno upravit na
podkladé prospektivnich studii



H YP E RT E N Z E Prevalence of Hypertension
in the United States by Age Group'

100% -

— dlouhodobé chronické onemocnéni e
6 4

— TK>140/90 mmHg (ve dne) u dospélého bez ohledu na vék v klidu (>10 min) e
6 |

— opakované min. 2x ze 3 méfeni v odstupu nékolika dni e
o 4

Prevalence

£
2
W
€
o
=
9
a
>
Xz

* u diabetikt a chronického selhani ledvin by mél byt tlak <130/80mmHg e | 16%
6%"
00/0 ' 1

| | | |
Age 18-34 ' 35-44 ' 45-54 ' 55-64 ' 65-74 = 75+

* idedlni TK je u dospélého STK<120 a DTK<80mmHg
— stupen

* mirna 140 -179/90 — 104

stfredné zavazna 180 — 199/105 - 114

téiké > 200/1 1 5 Klasifikace hodnot krevniho tlaku
130

izolovana systolicka hypertenze SBP >160 pfi DBP <90 mmHg

120 hypotenze

« rezistentni >140/90 pfi kombinaci 3 antihypertenziv 5 normaini T
:IE: 100 prehypertenze
. P P v ’ E -
— stadia organového poskozeni % 90 LD
% . .hypertenze 2. fadu
* | —prosté zvySeni TK bez organovych zmén s Mlhyperenze 3 Fadu
g
|l — hypertrofie LK, mikroalbumin-/proteinurie, kalcifikace aorty B0 1
a0 4
* |l — komplikace: srdecni selhani, renalni insuficience, CMP 40

/080 51 100 10 120 130 140 150 160 170 180 190 200 210 20
Systolicky tlak [mmHg]



Interaktivni vizualizace datové sady

Casova fada celkového vyskytu hypertenze u pacient( (prevalence) 0]
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https://www.nzip.cz/clanek/1663-hypertenze
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100+

O Isolated systolic
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O Systolic—diastolic
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O Isolated diastolic
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HYPERTENZE

« esencialni — 90-95%
— soubézna porucha regulacnich
mechanismu

HypertensiOn HOSPITALS

The few example of various types
of hypertension are:

+ Essential or primary hypertension
+ Secondary hypertension

«  Malignant hypertension

+ Isolated systolic hypertension

+ Resistant hypertension

= Refractory hypertension
+ Postpartum hypertension

+ Preeclampsia (gestational
hypertension)

+ White coat hypertension
+ Masked hypertension

+ Labile hypertension

= Nocturnal hypertension
= Permissive hypertension
+ Asthma hypertension

+ Carcinoid hypertension

Q Hyderabad, Telangana, India (MW 040 48488368 & ital.com ale B Go e |0 eukae [T tittarsd W bsbun 4 Moo

sekundarni — 5-10%

— renalni
* renovaskularni
* renoparenchymatozni

— endokrinni

* nadledviny
— prim. hyperaldosteronismus
— Cushinguv syndrom
— feochromocytom

« ostatni
— akromegalie
— hyperthyreotza

— dalsi

— koarktace aorty
— spankova apnoe,
— chronicka bolest
— neurogenni- nador mozku
— léky, hormony
— téhotenstvi
- VWV



SEKUNDARNI HYPERTENZE

Sekundarni hypertenze zplsobené pfevazné zvySenym perifernim odporem
. Feochromocytom

. Jednostranna stendza renalni arterie ,
-Secondary Causes of Hypertension 5

Sekundarni hypertenze zplsobené prevazné Mnemonic: “CHAPS”

zvetSenym objemem krve a zvySenou cirkulaci

. Primarni hyperaldosteronizmus (Connlv syndrom)
. Odstranéni ledvin (renoprivni hypertenze)

. Cushingllv syndrom (hyperkortizolismus)

. Akromegalie

. Polycythemia vera

. Podavani estrogen

H

Cushin g's Hyperaldosteronism Aorta
(aka Conn's

Syndrome P — coarctation

Stenosis of renal
arteries

Phaeochromocytoma

Sekundarni hypertenze zpusobené zvySenym
perifernim odporem a zvétSenym objemem krve

. Chronické ledvinové selhani v koneCném stadiu
. Oboustranna ischemie ledvin

. Téhotenska hypertenze

Intellectual Property of Knowme dge.com



ESENCIALNI HYPERTENZE

vysledek dysregulace mezi mnozstvim cirkulujici krve a celkovym perifernim
odporem (nervové a humoralni mechanizmy)
mechanizmy:
- primarni zmény cirkulujiciho objemu krve (hypertenze zvetSenim)
hypervolémie muze vést k hypercirkulaénimu stavu a naslednému
zvyseni periferni rezistence

- pfizpusobeni obéhu primarni poruse ledvinnych funkci
dlouhodobé nedostatecné vylu€ovani vody a Na v
dusledku neidentifikované primarni poruchy ledvin
by mohlo vést k hypertenzi

- zvySena aktivita sympatického systému
muze vyvolat hypertenzi zvySenim srde¢niho vydaje a pfip.
vazokonstrikci




PATOGENEZE HYPERTENZE

kompenzace

T sympatoadrenalni aktivita
— vazokonstrikce— 1 periferni rezistence — 1 afterload

1 cikulujici volum
T tuhost cévni stény »L

. , . hypertorfie perifernich odporovych cev
PRENASTAVENI NOVE zmeéna senzitivity baroreceptoru

1 HODNOTY KT
!

tlakové pretizeni srdce

l

hypertrofie srd. steny



PATOGENEZE ESENCIALNI HYPERTENZE

Aktivace SNS m==) zvyseni CO Prijem NaCl

Aktivace RAAS m=====) yazokonstrikce T \

| J

Porucha ledvinné funkeni krivky - hypervolémie

Tuhost céevni steny | > arterialni rezistence

~N v d <J
Hypertenze




Salt-sensitivity Oxidative stress

INK activation Smoking

Sympathetic

RAAS activation : :
stimulation

Sedentary life style

Inflammation | \

Endothelium  LOW NO level

damage

PRIZNAKY VYSOKEHO KREVNIHO TLAKU

ePO0B6GODO

UNAVA  SILNE BOLESTI PORUCHY SRDECNI KREV DUSNOST BOLEST
HLAVY VIDENI ARYTMIE Vv Moci NA HRUDI

NASLEDKY VYSOKEHO KREVNIHO TLAKU

OOGO®WO

SRDECNI SRDECNI SELHANI MOZKOVA ZTRATA
SELHANI INFARKT LEDVIN MRTVICE ZRAKU




Complications of Hypertension:

NASLEDKY HYPERTENZE R
@4— | Hypertension p &‘:’

e Srdce hpertenshve Ilelgoutd(lt.‘. / ‘ \ LVH, CHD, CHF
. Stroke
— Hypertroﬂe 5 i3&»- .
o Ledwny 4 ‘*“ N
-\ 9 Peripheral "'
Vascular

— Hypertenzni nefroskleréza
Mozek

Disease Renal Failure,
Proteinuria

Retinopathy

— Hypertenzni encefalopatie Thickening in
] i walls of ventricles
— Hemorrhagicka CMP : o~
. Hypertensive Emergencies:
¢ Cevnl Stena » Stroke Symptoms

« Agitation/Delirium
« Head Injury

— Ateroskler6za (zejm. srdce a mozku)

» Visual
« Hyperadrenergic Disturbance

Drugs
g « Papiloedema

hypertentni krize — emergentni hypertenzni stav O e
+  STKnad 220 mmHg a/nebo DTK nad 120 mmHg (nevolnost, zvraceni, b.hlavy, kfeCe)

» vznik - komplikace chronické nelécené nebo Spatné Ié€ené primarni hypertenze nebo jako >180 « Chest Pein
komplikace sekundarni hypertenze o J;%E e

* nasledky - kardiovaskularni: akutni aortalni disekce, akutni levostranné srdecni
selhani, akutni IM, nestabilni AP Al
- renalni: akutni renalni selhani :
- cerebrovaskularni: hypertenzni encefalopatie, intracerebralni S s 4 gl
krvaceni, subarachnoidalni krvaceni
- 0éni: hypertenzni neuroretinopatie E Pty o H#EM3




TK a mortalita — celkova, ICHS a CMP

2115 mm Hg
160 -
105—1 14 mm Hg
120
3
% Achieved diastolic
o
_'u:_.r blood pressure /
=1
E 80
3 . 90-104 mm Hg
-
bt -~
A 40 / P
e _ <%0 mm Hg
- e
E—
/ L
i
0 T T T T T 1
15-24 25-34 35-44 45-54 55-64 65-74
Age (y)

-u STK linearni zavislost, u DTK spiSe exponencialni

Odhad kardiovaskularniho rizika metodou SCORE

Metoda SCORE umoznuje odhadnout riziko amrti v diisledku srdeéné-
cévniho onemocnéni v nasledujicich deseti letech na zakladé 5 faktori,
kterymi jsou VEK, POHLAVI, KOURENI, hodnota SYSTOLICKEHO TLAKU
{tzv. "horniho") a hodnota celkového CHOLESTEROLU.

IHD maortality
(floating absolute risk and 95% CI)

z
g
§
o
=
=
Lol

256 —

128

wd 95% CI)

A: Systolic blood pressure

Gd —

120 140 160

Age at risk:

80-89
yeers

TO-79
wears

G089
years

50-59
years

40-49
years

Usual systalic blood
pressure (mm Hg)

A: Systolic blood pressure

256 1

16 -

Age a1 risk;

a0-89
years

TO-79
years

G0-62
years

50-59
years

120 140

160 180

Usual systolic blood
pressure (mm Hg)

IHD mortality
[floating absolute risk and 95% C1)

Stroke mortality
{Moating absolute risk and 95% CI)

B: Diastolic blood pressure

Age at risk:
256
B0-82
vears
128 _
TO-7T9
L} years
64 1 i 60-60
years
32 e 50-59
- yEars
16
40-49
LI .
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8 -
e
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2 -
1 = '
0 80 90 100 110
Usual diastolic blood
prassure (mm Hg)
B: Diastolic blood pressure
Age at risk;
256 7 80-89
years
128 9 70-79
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t
64 o
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321 50-55
. i years
[ ]
16
&
4 9 ' §
2 -
i1 i
T T T T ™1
70 20 a0 100 110

Usual diastolic blood
prassure (mm Hg)



Cardiovascular Mortality Risk
Increases as Blood Pressure Rises”
8x

Mortality Risk

k=
5
=
o
%)}
o]
=
2
-
k=
[}
=

115/75 135/85 155/95 175/105
Systolic/Diastolic Blood Pressure {(mm Hg)

Heasuremenis taken in individuals aged 40=69 years;, beginning with a blood
pressure of 115/ 75 mm Hy.

Lesnington 5, et al, Lancel. 3003 ;:360: 1003 -1013;
Chobanian AV, &t al. JANA. 2003 ;2891 560-257 1.

Relationship of Hypertension
to Its Comorbidities

Comorbidity
Coronary artery disens
Laft wentricalar ypertrophy
Ischemic straks

Chrenlc kidney disease
Diab&tes

Feripheral artery disease

Relationship to Hypertension

S0% ol patients with coremary arterny  Iseasa have

15% bo 20% of hypertensive adults have an
increased kaft ventricular mass

F 7% of patients who have a Hrst stroke have a

% bo 15% ol hypertensive adults have decreased
remal function

5%a of added cardovascular risk im oiabesti
patients ks attributable b0 hypertension

7d4%% of patients with peripheral artery disease have
hypertension



http://www.hypertensiononline.org/slides2/slide01.cfm?tk=22&pg=1
http://www.hypertensiononline.org/slides2/slide01.cfm?tk=22&pg=2

METABOLICKY SYNDROM

Tabulka 1. Harmonizovanad definice metabolického syndramu (2009 (11)

3 a vice z nasledujicich kritérii

d H y pe rte n Ze rvitiery obvod pasu (specificke pro populace a zemé)

rvyiene triacylglyceraly (= 1,7 mmol/l} rebo rvyienych triacylglyceroli
[] ] r [
[ J Dy I p d snierny HDL-chalestenad < 1,053 mmol/* nebo medikamentazni [&cba snizeneho HDL-chaolesteralu
S I I e m I e ovyeny krevni tlak (TH syst. = 130 mm Hg a/mebo TK diastol. = 80mm Hg) rebo medikamentdzni [&¢ba jiz
. , . diagnastikaovane hypertenze

L I nZ u I I n Ova rez I Ste n Ce ovyiend ghykemie naladna (2 5,6mmolfl), nebo medikamentozni lécha hyperglykemia
Hrani¢ni hodnoty obvodu pasu

° C e ntré I n I’ O bez i ta I0F: eurapoidni populace = B0/94 cm®

WHO: kavkazskd populace = 30/%4cm (zvyiene rizika), = 38102 crn (wysaké rizika)

*prvni hadnata plati pro mue, druha pro 2eny

r
- O bvy kI e ta ke . https://www.solen.cz/pdts/med/2010/03/04.pdt

° hyperurikémie Metabolicky syndrom =

dlouhodoby vzestup TF cenfrainl ooezita +nelment 2 aabl
= —

« 1 fibrinogen Centrdlni obezita """
o v P TAG = 1,7 mmol/L
) d I O u h O d O b e T C R P ZWSE ne TAG b specifi mz hypolipidemicka lé¢ba
v P Muii < 1,03, Zeny < 1,29 mmol /L
° Sn Ize ny H DL-C nebo specificka !Jyp:.'.-uu.rwrm kad leédbo

T estrogeny

SY-TK > 130, DI-TK = 85 mmHg
nebo lécha jiF dfive diognostikovend hypertenze

Zvyseny TK

. Glykemie nalacno = 5,6 mmol/L
Hype rglyke m Ie nebo jiF diognostikovany DM 2. typu

Metabolicky syndrom neni nemoci, nozologickou jednotkou, nybrz klasickym syndromem; pouze misto soub&hu pfiznaku se v tomto pfipadé jedna o nenahodny soubéh
klinickych nalezu a laboratornich vysledk
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Genetic predisposition
Genetic polymorphisms -
adrenoceptor sensitivity

RIZIKOVE FAKTORY
FAKTORY VNEJSIHO PROSTREDI

1) prijem Na (soli)
— po snizeni prijmu obvykle pokles TK (i kdyz ne vzdy)
— zvySena citlivost k Na se uplatiuje zejm. v nékterych populacich,

Anatomical perturbations I_

Renal compression:
Impaired renal pressure
natriuresis,
Elevated intrarenal pressure,
and
glomerular hyperfiliration

Obstructive sleep apnea

Physiological disturbances

Biochemical alterations I_

Paositive feed forward mechanism

kde je pfijem Na obecné nizky a proto je zajiSténa intenzivni reabsorpce
Na - pfetrvava i v jinych podminkach - “gen otrokt”

Fuel surpius
Barcreceptor dysfunction
Hyperdynamic circulation

Endothelial dysfunction
RAAS hypersensitivity
Increased sodium sensitivity

& reabsorption
Expanded plasma volume
Oxidative stress
Blunted entercendocrine
sympathoinhibition

Adipokines dysregulation
Lipofoxicity, NEFA
Inflammatory cytokines
Hyperinsulinemia, insulin
resistance
Hyperleptinemia, leptin
resistance
Dyslipidemia
Glucose intolerance

Increased RASS components

— na druhou stranu napf. v Evropé je pfijem soli obecné vysoky | |
v v .. . . v o SPRTIT Vascular dysfunction
a presto ne vsichni jsou hypertonici - evidentné rtzna citlivost

Vascular remodelling
2) chronicky stres
— zpocatku reaktivni 1 TK vede k remodelaci cévni stény a tim
fixaci hypertenze

4) narust télesné vahy / nadvaha / obezita (visceralni)
5) alkohol

6) koureni (utlumeni NO)

7) vék, pohlavi

8) diabetes

9) nedostatek pohybu

10) spanek/poruchy cirkadiannich rytmu

11) skodlivé latky z prostredi

12) socialni faktory

Adverse

Artetial stifiness metabolic effects

Atherogenic influence af=3e

Genetic

1/3 Ang se produkuje v tukoveé tkani

Obstructive sleep apnea
RAAS activation
SNS

Hypertension and Cardiovascular Disease

|
Cardiac dysfunction

Increased cardiac work load

Neurcendocrine imbalances

LVH Renal dysfunction

(=
predisposiion —— &8‘-’

===

t Calorie intake
Physical inactivity

t IL-1 & 6, TNF-o, FFA, Leptin, Resistin

} Au:llponecnn

t

Inﬂammahon
Oxidative stress
Endothelin-1

Glome rulopath y

Glomerular hycerﬂ [tration

Sodium retentio

WSJUBYIBW PJEMIO) PAD) BAIHSOd







GENETIKA ESENCIALNI HYPERTENZE

* obvykle polygenni

« celkovy podil dédi¢nych faktoru na variabilité TK 20-
70% (vétsina studii cca 40%) & A

— pouze mala ¢ast dédicnych faktorl (v fadu procent) :gfz-‘ﬁ -.:-{,:'_f”--
bezpecné identifikovana S S
‘v v . G Bt i
— nejCastéji varianty: SNS ) T o o
RAAS (renin, AGT, ATR1, ACE) " HYPERTENSION

endokrinni i parakrinni
transportni systemy pro sodik

vazopresorické mediatory v Sy
(endotelin, TXA) @"\b
vazodilataéni mediatory (ANP, NO), 4
— Valna ¢ast dédi¢nych faktort spada do ,missing
heritability” (genové interakce? souhrn efektu vzacnych
alel? transgeneracni epigenetika?)
« Vzacne monogenni formy (nadprodukce
mineralokortikoidUl - hyperaldosre, Liddletv syndrom)




DIAGNOSTIKA HYPERTENZE

(1) prilezitostny TK
v sedé, klidu, po 10minutovém uklidnéni, na dominantni pazi s volne
podlozenym predloktim a tonometrem umisténym ve vysi srdce,
pfimérene Siroka a dlouha manzeta (pfi obvodu paze pod 33cm Sife
12cm, u paze s obvodem 33-41cm manzeta 15cm a
u paze nad 41cm manzeta 18cm)
— klasicky tonometr — auskultacné
— digitalni — oscilometricky
— dopplerometricky
(2) invazivni méreni TK — katetr vyplnény tekutinou
(3) ambulantni monitorovani TK (AMTK neboli “Holter”)

— zaznam TK celkem 24 (nebo 48) hodin "Once we finish with your blood pressure, we
— méreni s periodicitou 15—-30min beéhem dne, 30—-60min v noci need to find out why your arm is purple.”
— indikace
podezreni na syndrom bilého plasté abbottoons
. na terapii rezistentni hypertenze

epizodicke hypertenze - pramérny TK ze 4 — 5 prohlidek je > 140/90
autonomni neuropatie . TK zji§téné béhem domaciho méfeni opakované > 135/80

ovéreni ucinnosti terapie « 24 - hodinové méreni ukazalo primérné TK > 130/80
kolapsové stavy



STRATEGIE PRO TERAPII HYPERTENZE

* Snizeni sympatického tonu —a, B blokatory (adrenergni systém)

* Snizeni CO - 3 blokatory

. §niieni vaskularni rezistence — vazodilatancia, RAAS, a blokatory
* Uprava ledvinné funkéni kfivky- diuretika, RAAS

« Blokator Ca kanalu

ACE inhibitory

AT1 antagonisté - sartany
B blokatory (a blokatory)
blokatory Ca kanalu
diuretika

vazodilatancia

CiL

« zasahnout rizné patologické mechanismy
» fixni dvojkombinace (trojkombinace)

Potential sites of action for antihypertensive drugs

CHNS:
beta blockers
4 alphas agonists

Blood vessels:

alphay receptor blockers

calcium channel blockers

vasodilators

ATy receptor antagonsists

ACE inhibitors Kidrey:

I E "; diuretics

beta blockers
ACE inhibitors

G Heart:
J 9 beta blockers



RAAS

1. ACE inhibitory - pryl

2. sartany - proti AGTII rec.

3. proti minaralokortikoidnimu rec.
4. kireny - anti renin

Single dose of zilebesiran
safely and effectively lowered
blood pressure for six
months

American Heart Association Scientific Sessions 2023, Late-
Breaking Science Abstract in LBS.04

New drug zilebesiran effectively lowers

blood pressure for six months, study finds
9/100/100)

Cownload POF Copy 3] Reviewed

Americon Heart Associotion iMow 13 2023

A single injection of the experimental medication zilebesiran was safe and effective in
reducing systolic blood pressure in people with mild-to-moderate high blood pressure
for up to six months, as detailed in the Phase 2 of the KARDIA study, reported as late-
breaking science today at the American Heart Association's Scientific Sessions 2023. The
meeting, Nov. 11-13, in Philadelphia, is a premier global exchange of the latest scientific
advancements, research and evidence-based clinical practice updates in cardicvascular
science.

Zilebesiran is an investigational RNA interference agent targeting angictensinogen (AGT),
a hormone produced predominantly in the liver that contributes to blood pressure
regulation.

Uncontroffed high blood pressure is o leqding cause of dedth and disedse, s0
there is a need for new treatments thaot provide sustained blood pressure controf
over fonger periods of time. This will improve outcomes for people with
hypertension. Uncontrofled hypertension afso increases the risk of heart disease.”



tips to improve blood pressure

salt intake balanced diet

(

eat enough
potassium - ‘

maintain don’t smoke
a healthy
body weight \ @

Blood Pressure Reductions Resulting

Recommended Lifestyle Modifications and R i frpm Various LIf.EEth Hﬂ_dlfll:al:IDHS
Trials of Hypertension Prevention - Phase I

Their Individual Effects on Blood Pressure

Approximate
Modifications® Recommendation SBP Reduction

Maintain mormal body weight
(BMI of 18.5-24.9 kg/m~)

[

. Syatalic Blood Pregaurs . Dindtalic Blaad Presurs

*Combining 2 or mare of these modifications may or may not have an additive Weig ht Radl'.": ed Add_Ed Adde_d
alfect on blood pressure redoction. Loss Sodium Calcium Potassium

SBP = systollc blood pressure; BMI = body mass Index; DASH = Dletary _5
Appreoaches to Stop Hypertension Hensures® -5.67 kg =56 45 mmal 24k 1.22 mmol /24 h .4 mmel f 24 b

*All waloes are averages and are statistically significant at P < 0.01.

=

(=1

Reduce walght 320 mm Hg
Rich im fruit, wegetables, and
Adopt DASH diet  |low-fat dairy; reduced saturated E-14 mm Hg
and total fat content

i
[

Reduce distary =100 mmol (2.4 q)/day 2.8 mm Hyg

& buma

Increase physical Aerobic activity =30 min/day

activity most days of the week L

1
L)

Moderate aleahol Men: = 2 drinks/day

consumption Women: S 1 drink/day 2-4 mm Hyg

1
Fey

Net Mean Change in
Blood Pressure (mm Hg)
[ |
(X

Tnals of Hypertens om Presenbio § slsnrabiee Reseanch Croap.
MNA, TSR EGM1E 1E- 1300, Cogright 8 1950, fAumesrscaan Medecal
dsociabior Al moghds resereed



http://www.hypertensiononline.org/slides2/slide01.cfm?tk=24&pg=1
http://www.hypertensiononline.org/slides2/slide01.cfm?tk=24&pg=1

Hypertension: Strength training
is effective in managing high
blood pressure




VYZNAM TLAKU KRVE A JEHO MERENI

* predchazeni mnoha rizikovym » tlak krve TK~ tlak krve v tepnach,
onemocnénim (ischemicka choroba presné&ji v arteria brachialis
srdeCni, mozkove prihody, selhani * jeho hodnota kolisa v prubéhu dne,
ledvin, oCni poruchy ...) dokonce pri kazdém tepu namérime jinou
- nema po velmi dlouhou dobu zadné hodnotu v zavislosti na fyzickém a
symptomy — , Tichy zabijak” psychicke stavu Cloveka

. .. vy s * hodnota tlaku zavisi i na rocnim obdob
* jednotka uzivanou pro mereni tlaku

krve je 1 mmHg ~ 133,322 Pa

- 180

Checking blood pressure 160

- 140

V néjakém prostoru je tlak 1 Pa jestlize v ném na 120
libovolnou rovinnou plochu 1 m2 pusobi
kolmo rovnomérné rozlozena sila 1 N.

Pascal je odvoznena Sl jednotka (m-1.kg.s-?).
Pouziva se od roku 1971.

NEINVAZIVNI A INVAZIVNT MERENI Tk~ P



NEINVAZIVNI MERENI KT

vyuziti sfygmometricky princip Princip méreni TK ¢
. v s , . kovdv fi :
(registrace tepu po uvolnéni nafouknuté manzety) (Kfi’ﬂiiu?é‘é"nfeni‘it"&ﬁ;‘)

Tlak v manzeté
STK

DTK

K tTK DTK

- 3

——m

* Auskultacni metoda

o . , . Tlakove oscilace v manzeté
(Korotkuv fenomén-odraz turbulentniho proudéni krve, (Oscilometricka metoda)—'*‘+HFH1

STK a DKT J J j l !w|
a ) Kontinualné méreny TK N\N\'\N\N\ W\N\i‘\KN\N\“M
_._ — ol @

Pritok krve arterii @ —m— = —=——
Fyziologicky Ustav, LékaFska fakulta Masarykovy univerzity _. >

* Oscilometricka metoda Fiiiapied (Hring ORleds; USAYS pront i)

firemné vyriabény na principu Peidzova patentu

(detekce oscilace po uvolnéni nafouknuté manzety nad arterii, stTK)

* Penazova metoda
(kontinualni méfeni z prstovych arterii)




NEINVAZIVNI METODY -
RTUTOVE TONOMETRY

LI 4

* nejspolehlivéjsi a nejrozsirengjsi
mereni TK (STK a DTK)

* Hg pouzivana pro sve vhodné

fyzikalni vlastnosti (hustota 13 595 Principméfoni TK o . o
kg.m-° pfi 0 C, kapalny stav pf et v HHH -

pokojové teploté) ek ma"iefTMW
v v ’ v s ’ DTK
* mereni auskultacni metodou pomoci

Tlakové oscilace v manzeté .|||| “ll lrasee,.
(Oscilometrické metoda) T || LI LI
fonendoskopu
Kontinudlné méreny TK W\N\V\N\N\N\N\l
¢ = _ e

Pritok krve arterii —om—= @ =0T =
Fyziologicky Gstav, Lékafska fakulta Masarykovy univerzity —pyr— — -




NEINVAZIVNI METODY -
ELEKTRONICKE TONOMETRY

e piezorezistivni mustky;,
kapacitni senzory tlaku

 automatické urceni hodnot
TK (bez fonendoskopu),
oscilometricka metoda

* presnost v nejlepsim
pfipadné stejna jako u
klasickych tonometrq,
vetsinou vsak mensi

* vhodne pro domaci
monitorovani TK primo
pacientem




NEINVAZIVNI METODY —
DEFORMACNI| TONOMETRY

« aneroidni tonometry — bez pouziti kapaliny

- vlivem tlaku dochazi k pruzné deformaci vhodnych
tlakomérnych prvku

- malé rozmery, hmotnost, dostatecna presnost,
spolehlivost, jednoduchost,

- nizka cena
- ménsi rozsirené nez rtutove tonometry

e méreni auskultacni metodou pomoci fonendoskopu




DALSI NEINVAZIVNI ZPUSOBY MEF{ENi

JHOLTER* (AMKT)

* kontinualni zaznam STK/DTK (15 - 60min)
* Norman Jeff Holter 1949 EKG
* pojem holter v SirSim slova smyslu
oznacuje jakékoliv kontinualni méreni v kardiologii/interné

méfena

¢ pa|paCnI metOda metoda vyhody nevyhody hodnota
, o . auskultaéni » presnéjsi odhad STK/DTK » subjektivni, naro¢na na zkusenosta STKaDTK
° utrazvu kova m etOd a— Doppleruv Jev . jednqducha, nevyZaduje el. hluénost prostiedi
napajeni « STK/DTK z ruzného srdeéniho cyklu
P A oscilometrickd + presnéjsi odhad stTK « DTK/STK je dopotitan (zavislost na stTK, nékdy
Infrazvu kova metOda * automaticka, rychla modelu pro vypocet, vliv tvaru také STK
’ v , * |ze provadét laikem, levna pulzové kfivky) (dle typu
* Snimace pu Isové vl ny (doméci mé&fent) « STK/DTK z rizného srdeéniho cyklu  pfistroje)
* neni mozné pouzit u arytmie
* . 24 — hodinovy + zaznam TK v prub&hu celého « ruSivy vliv nafukujici se manzety hodnoty
krevni tlak dne (hlavné b&hem spanku) méfené
« vylougeni hypertenze bilého + STK/DTK z rizného srde¢niho cyklu kazdych 15
plasté — 60 min
fotopletysmo- + kontinualni zaznam TK « obvykle mé&feni z prstu, nutnost kontinualni
graficka * moznost vypoltu STK a DTKtep  dopogitani brachialniho TK zaznam TK
(Penazova) po tepu (analyza variability TK) + drahy pfistroj




INVAZIVNI METODY MERENI

« katetr (teflon) vyplnény kapalinou — Collar Bona —
prenos tlaku hydrodynamickym
vedenim (fyziologicky roztok)

Exit Site aut

* katetr se snimaCem primo na hrotu — TS vein Eniry |
nejpfesnéjsi méfeni — tenzometricky &)
o , . , v : _~ap
senzor TIP s rliznymi snimadi i i

(piezoelektricky, kapacitni, opticky)

 pfi tézké hypotenzi, vyznamném poklesu srdeCniho vydeje, Spatna
dosazitelnost signalu z povrchovych arterii (obezita, otoky)



“You’ve got the blood pssure of a
teenager — who lives on junk food, TV
and the computer.”



