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Kardiovaskularni odpoved na akutni zatéz

vrcholovd/maximalni spotieba kysliku ( VO2 ook /maxd
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Dynamicka zatez

1 tonus sympatiku
1 srdecCni vydej
» 1 srdecCni frekvence
* 1 tepovy objem
 Redistribuce srdeCniho vydeje smérem Kk pracujicim
svalim a vitalnim organum

« Stfedni tlak stoupa o cca 40%
* Vzestup sTK
» dTK konstantni, resp. mirné klesa
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Jak rychle ubehnete...?

Usain Bolt

Sveétovy rekord 100 m 9.58 s

10.000 M 15:57 min?
Maraton 1:07:22 h?



Zdroje energie pro svalovou kontrakci %
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Svalova prace — zdroj energie

* Anerobni — kratkodoby zdroj energie

* Aerobni — dlouhodoby zdroj energie

Energy output (kf) Relative contribution (%)
Work time Anaerobic Aerobic Total Anaerobic Aerobic
maximal exercise processes processes processes processes
10s 84 |6 100 83 |7

| min 126 84 210 60 40

2 min 126 189 315 40 60

5 min 126 504 630 20 80

|0 min 105 1,025 [,130 9 9l

30 min 84 2,825 2,909 3 97

60 min 63 5,023 5,086 | 99

® CRFeY ST IS IR %
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380, Energetické krytiv pribéhu télesné prace

300- Celkovy energeticky vydej




Svalova vlakna a aerobni kapacita

ﬂl‘ype | muscle fibers ) ﬂl‘ype Il muscle fibers
,Slow-twitch fibers" fast-twitch fibers"
vysoka aerobni kapacita nizka aerobni kapacita
nizka anaerobni kapacita Vysoka anaerobni kapacita

-> e.g. Maratonsti bézci ‘f - e.g. Sprinteri
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Glykogen )
Elektronen, 1 Flektronen, von
tiiber NADH Lo NADH und FADH, ’
ibertragen { ibertragen
Glykolyse Atmungskette A"
- und oxidative | @
Cytosol | | Mitochondrium | |-
2X % +CO, 2X 34X
+ Laktat +CO,
Substratketten- Substratketten- oxidative
phosphorylierung phosphorylierung Phosphorylierung
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Cardiopulmonary Exercise Testing (CPET) %
Spiroergometrie




Aerobni vs. Anaerobni prah %

Wasserman 6 EQO2/EQCO2 f(t)
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Adaptace na zatéz %

T Vykon

| — Intenzita (Jak moc?)




Vykonnost a moznosti tréninku u pacientu se srdecnim
selhanim

Periferni svaly CRT',D
(vichni pacienti) [ (Vybrani pac.) Trénink inspiracnich svalli
- N ' (Vybrani pacienti)

X
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Muz, 65 let
Po infarktu (NSTEMI)
EF 20%->40%, NYHA I

AeT: 57 Watt (SF 82/min)
AnT: 117 Watt (SF100/min)
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* Indikace

» Kontraindikace
* Typ léku

e Cas, kdy

* Jednotliva davka
* Frekvence
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Rp. - pohyb

* Rp.

* F — Frekvence (napr. 3-5x tydné)

* | — Intenzita (% VO2max, % HRR)

* T—Typ (aerobni vs. Odporovy trénink)
 T—Time — ¢as / tyden

* E— Enjoyable (zvySuje compliance pacienta)
 E — Efficiency (stejna prace za méné namahy)
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Preskripce pohyboveé aktivity

- Dynamicka aerobni zatéez
« Odporovy trénink

» Trénink inspira¢nich svald

s FIGURE 4 - Schematic drawing of utilization of Threshold
r ' * - ‘ , (. 3 ”



Training:

Low intensity interval training:

30" 30" 30"

........ / min
2| ES e
Constant work load-training:
20°- 30°
........ /' min
.:5. E. ........ /' min
High intensity interval training:
4 4
........ /'min
10 51 L. / min

Low interval: = 20W

High interval: = 14t |actate threshold

or
= 50% of max. work-
load

Borg: 11-12

Between 1=t & 2nd threshold
50% to 80% of peak VO:2

50 to B0 % heart rate reserve

(Karvonen formula) or
60 to 85% of peak heart rate
Baorg: 11-14

Low interval: = 1%t lactate threshold
High interval: = 2nd |actate threshold

Borg: =15
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Intenzita cviceni u pacientu s
,Nizkym rizikem"

70 - 85%

60 — 80% Tepove rezervy
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High intensity interval training

protocol

60 - 70%
3 min
60 - 70%
3 min

Aktivni faze

Aktivni faze

Aktivni faze

60 - 70%
3 min
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High intensity interval training

150

125

100

75

50

q 2
s -

150

Rz

125

1 100

B [

rainingsphase - Intervall (\ )

Zeit: 28:54
Last: 100
HF: 107

- 200
F175
L 150

425




Odporovy trénink

* Frekvence — 1-2x tydneé
*Intenzita - % 1-RM

* Typ — odporovy

*Time — 1-2x 30min
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Intenzita — 1-repetition maximum %

Table 7.3 Load-to-Repetition

Relationship
% Number of
of 1RM repetitions
100 1
95 2
90 3
85 5
80 8
5 10
70 12
65

Y. M
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Implementation of resistance training in cardiac rehabilitation - |
Exercise test |

1. Initial 1IRM weight 50% of body weight for the lower body
exercise and 30% of body weight for upper body exercise (5-10
repetitions)

2. When successfully lifted — increase weight for 2.3-9 kg for the
next trial. The increments in weight should depend on the effort

required for the lift and become smaller as the subject
approach the IRM.

3. 1RM =the last weight successfully lifted
through the full range of motion

4. Most subjects reach their 1RM in 3-5 trials.

of Searason. Wersens  Preacrgton of resslancs exercne - How 10 W w0 and nun Cardac Aetutitgnn and Esercne Traeeng  Berm
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Intenzita — krevni tlak

The particular response of blood pressure to exertion depends on:

= type of exertion (isometric/isotonic component)

=» weight/intensity relative to the persons capacity (1 Repetition Maximum (RM)
=» muscle mass involved
=» number of repetition and/or duration of exertion

Peaks in blood pressure are reached in resistance exercise at 70-95% 1 RM up to
complete exhaustion.

2 the Valsalva maneuver leads to a serious increase of blood pressure 4 ”

during resistance exercise \/ 4\
| :J\. |

of Smasco.Vietvern Prescrgton of resatance extrone - How 10 3¢t o and un Cadec Retuditaton and Esercse Traeeng.  Serm Sept 2010



Particular response of blood pressure to exertion %

Intraarterial measurements in cardiac patients during resistance exercise:

=» an only moderate increase in blood pressure is to be expected at an intensity of
not more than 40-60% 1 RM-and 10 to 15 repetitions.

(Haslamet al. J Cardiopulm Rehabil 8 (1988). 213-225)

P‘dw-‘v&m Prescopton of resnitance evircoe - Mow 1 3 1o a3 run Cadec Renstataton sne Exercne Tramng, Bem Sepr 2019
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Implementation of resistance training in cardiac
rehabilitation
Stage | - Pre-training

» learn the correct motion sequences in the first training sessions

» preparation for succeeding training stimuli and load
by improvement of coordination and body perception

» a few repetitions (5 -10) at low speed of movement, 2-3 days per week
» very low intensity, < 30 % of 1 RM, possibly without resistance

» RPE (Borg-scale) 8-10

» J sets

o Bamasco Aefeees Ow U oresrle resslinge Banng ' Moo T M S and mn Cardad NatetAtaton and Exercae Trang Sem Sect 2008
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Epamason-Weheens of o Cur J Caxdovasc Prev Rehabd 11 (2004) 352-551



Implementation of resistance training in cardiac
rehabilitation

Stage |l - muscle endurance training :
To improve local aerobic endurance and inter-muscular coordination

» dynamic, low isometric component!

» low to moderate intensity (30 - 50% 1RM)

» high number of repetitions (12 - 25)

» 2 -3 days per week for at least 4 - 6 weeks
» RPE (Borg-scale) 12-13

o Gamasce. Sefeers Ow U oresre ressiance BRang | M09 © M i and nn Cardad Setstitaion and Exetae Traneg Serm Set 2000
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Implementation of resistance training in cardiac
rehabilitation

Stage llI- training to gain muscle mass

To increase muscle mass (hypertrophy), to improve intrer-muscular
coordination

» increase intensity up to 60% 1RM, 8 — 15 repetitions)
» use 30% to 40% of 1 RM for upper body and 50% to 60% for
lower-body exercises.

» selected patients may be able to exercise at higher intensity
» RPE (Borg-scale) 215

Prot Bgeramon-tefrers  Srescroton of feusTance evertoe - How 10 e LD and o Cardac Renatditanon g Sxeose Tranng  Gem Segr 2010 *
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