POZNAMKY K PREDNASKAM Z CIRKULACE

(prof Jan Herget)

1. Vztahy mezi pritokem krve, odporem cévniho recisté a tlakem krve.

tlakovy gradient

Prutok =
periferni cévni odpor

Chrarakter proudéni: a. laminarni
parabolicky profil
b. turbulentni Reynoldsovo Cislo

laminarni

\

turbulentni

Zvuk

Metody méfeni prutoku
a. Elektromagneticky pratokomér
b. Doppler flow effects
ultrazvukové viny z krystalu

b. Adaptace Fickova principu (PAH v ledvinach)
Rychlost pratoku

Q
V=

A (area)
Tedy rychly prutok krve v aorté
pomaly prutok krve v kapilarach



PERIFERNi ODPOR

Poiseullv - Hagenav zakon

R4
tedy ¥ radius 0 20% - | pritok o0 60%

tenze ve sténé Laplace zakon

Rovnovazny stav mezi tenzi ve st&né a intravaskularnim tlakem (funkce R* a
prutok) - kriticky uzaviraci tlak.

rigidni trubice

protok e

thak — -

krevnl cévy

kriticky
uzaviracl tlak

L

tlak —

Variabilita kritického uzaviraciho tlaku urcuje distribuci pritoku v paralelnich fecistich
(vascular recruitment)

Registé rezistentni x kapacitni

Vazokonsrikce v kapacitnim fecisti (Zily) zvySuje plnici tlak srdce a tak zvySuje MO (viz
nize — Starlinglv zakon)



SRDCE
Akéni potencial srde€niho svalovaho vlakna

Ventricular Myocyte

Action Potential
+50 —

IKy—

Sinusovy akéni potencial
SA Node

+30
D —
=
£
-30

[

\
1
\
|
]
\
.0
w0
v
Regulace srdec¢

ni frekvence (symp., X)



Minutovy vydej srdeéni, jeho regulace a principy méreni.

MV =f.SV
Méreni Fick
V0O, 200 ml 05/min
-_—I—__ _—____
- -~
100 ml O, 200 ml O,
1 litr krve 1 litr krve

mnozstvi O2 se zvysilo o 100ml v kazdém litru, kdyz se spotifebovalo 200 ml O2 — kolik
litrd proteklo?

smisSena venozni krev, katetrizace RV

MéFi jen tu krev, ktera s v plicich okyslicila (poruchy V/Q)



Barvivova diluce
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F = pritok
E = mnodstel vetiknuteho barviva
C = momentalni koncentrace indikatomn v artedalnl ko

v prikladu Klidowch hodnot na grafu:

pritok za 39 s & mg injikovandho barviva

idoba preniho pritoku) — 1,6 mg/
(pramérna koncentracs)

pritok = 2,1 1130 =
srdedni vidamin = 3,1 % =47

v piikladu hodnot ph zat&Z na grafu:

5mg

—_— =331
1.51 mal

pratok za 9 s =
pritokimin = 3,3 . %: 220

Prilis Casna recirkulace — neda se udélat extrapolace
Termodiluce

Regulace min. vydeje



Parameters that Increase
Cardiac Output

Heart rates between S0/ minute
and 150/ minute*

Atrial kick
Adequate filling time

Frank-Starling law - more
myocardial stretch

Increased preload (to a limit)

Low afterload

Parameters that Reduce
Cardiac Output

Heartrates less than 30/ minute
or more than 150/ minute®

Lack of atrial kick
Inadequate tilling time

Franl-Starling Law - less
myocardial stretch

Reduced preload (to a limit)

High afterload

Starlinglv zakon — podrobny a velmi instruktivni vyklad na

http://www.youtube.com/watch?v=Y7cjyb50LIM

Systolicky, diastolicky a stredni tlak krve.

FACTORS AFFECTING SYSTOLIC AND DIASTOLIC
ARTERIAL PRESSURE

ARTERIAL
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Froure 2. The systolic pressure is determined primarily by the rate and volume of ventricular
cjection in relation to the arterial distensibility. The diastolic pressure is determined by the rate of
diastolic pressure drop (related to peripheral resistance) and the heart rate as it affects the duration of
diastole. The pulse wave is distorted by damping and reflections as it travels along the arterial trunks
such that the peak systolic pressure is higher and the diastolic pressure is flatter but the mean arterial
pressure is only slightly less than at the arch of the aorta,

Tedy: systolicky — SV a elasticita velkych cév
diastolicky — PVR a frekvence srdec¢ni
ale pfi vétSim poklesu PVR pokles obou


http://www.youtube.com/watch?v=Y7cjyb5oLIM

MEAN ARTERIAL PRESSURE
DETERMINATION OF MEAN ARTERIAL PRESSURE

== Sysiolic pressure
=-Diostolic pressure
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Ficure 6. If the systolic pressure is 120 mm. Hg and the diastolic pressure 80 mm. Hg, the arith-
metic mean pressure is 100 mm. Hg. If the arterial pulse wave were symmetrical (a sine wave), this
value would represent the average perfusion pressure, However, the interval during which the arterial
pressure is less than 100 mm. Hg is longer than that during which it is elevated above this level, so the
functional mean pressure is less than 100 mm. Hg. The functional mean pressure is determined by
dividing the area of the shaded region (arca = 42 sq. cm.) by the horizontal dimension (L = 7 ¢m.) to
determine the height of a rectangle having the same arca (H = 6 cm.). The functional mean pressure
tends to be higher than diastolic pressure by about one-third the pulse pressure, but this estimate does
not apply to pulse waves having different contours, ¢.g., with changes in heart rate,

urCuje se elektrickym zpridmérnénim

stfedni tlak uréuje pritok, protoze v periferii tlak nepulzuje (elasticita + odpor)
((pumpovani pneumatiky s malym otvorem))



2. Kratkodobé mechanismy regulace krevniho tlaku. Vliv polohy téla na tlak
Krve.
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otéze krevniho tlaku

3. Mechanismy a regulace meziorganové distribuce srde¢niho vydeje.

Generalizovana vazokonstrikce - regulacni vyznam stejny objem krve se perfunduje pfi vySSim
tlaku, prekonava se kriticky uzaviraci tlak v dosud uzavienych ¢astech cévniho fecisté

(recruitment) — rovnomérnéjsi prutok (pracujici sval).

Regionalni vazokonstrikce a vazodilatace — regionalni redistribuce MV (fecisté jsou zapojeny

paralelné
sympatikus — typy receptoru

Vazodilatace v pracujicim organu

Metabolity

T pratoku krve - T stfizného napéti - .....NO
Priklady:
télesna namaha T svalem, myokardem

J splachnikem v&etné& ledvin



Zmény krevniho obéhu bezprostredné po narozeni.
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FETUS MOVOROZENEC DOSPELY

Porod
J PR v plicnim fegisti
rozvinuti plic, narovnani kinking
4 HPV
napéti tkané — roztazeni extraalveolarnich cév (snad i PGI2)

dasledek - { RV T LV — uzavfeni foramen ovale
d. Botali arterialni krev - T pO2 - silna konstrikce (PGI2)

Pulmonary Hypertension Secondary to CHD
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Figure 2. Diagram of postnatal changes in pulmonary arterial mean pressure; flow,
vascular resistance, and medial muscle thickness of small artevies. Comparisons are
shown among normals al sea level and at altitude, and of childven with large ventricular
septal defects. (Reproduced from Rudolph A M: Congenital Diseases of the Heart,
1974, with permission of the author and the Year Book Medical Publishers, Inc.,
Chicago.)

Pfechod plicniho fecisté na dospélé trva nékolik mésicu



