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COLD-WATER
IMMERSION (CWI)

Patfi mezi kryoterapeutické metody

Ponoreni (CasteCné/celkové) do
studené vody (~10-15 °C) po dobu
5- 20 minut

Vétsinou ndsleduje inned po fyzické
aktivité

Kontinudlni/prerusované




CWI — (DOMNELE) FYZIOLOGICKE UCINKY

» Lokadlni vazokonstrikce a hydrostaticky tlak
» Snizeni metabolické akfivity
» Ovlivnéni sekrece hormonu

» Ovlivnéni prokrveni /

» Akutni snizeni markert svalového poskozeni a zdnétd, redukce svalové bolesti, a
udrzeni svalové funkce

» Zlepsenisvalové regenerace (2)
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Celkem vyhleddno 258 studii
Do systematického prehledu zahrnuto 9 studii

N\

Kontrolni skupina (pasivni odpocinek)
Jedna tréninkova jednotka
Aplikace CWI do 1 hodiny po zatizeni
Pouze jedna aplikace CWI
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e longer immersion* (16-20 minut)
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» Nezadvisle na Case a teploté, CWI produkovalo obecné
pozitivni vysledky co se tyce okamziteho i pozdniho efektu

» CWIve vodé vrozmezi 11 — 15 °C vedlo k vyraznéjsi redukci
svaloveé bolesti po fyzicke aktivité

» 11-15 minut byl optimaini Cas CWI pro Ulevu od svalové
bolesti

» AcCkoliv byl vysledek favorizujici CWI statisticky vyznamny,
tzv. effect size byl ,maly" (v rediné situaci zlepseni ~ 5 % )

KLICOVA ZJISTENI
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» Celkem vyhleddno 697 studii
» Do systematického prehledu zahrnuto 8 studii
» Kontrolni skupina (pasivni odpocinek, aktivni odpocinek)

» Viiv CWI na adaptaci na silovy/vytrvalostni trénink




Std. Mean Difference

Std. Mean Difference

Shedy Graialigroun Weighting 1/ pived, 95%CI IV, Fixed, 95%CI
1RM (kg)
Roberts et al. [23] (Knee extension) 6.9 % -1.73[-2.77; -0.70] —_—
Fyfe et al. [24] (Bench press) 7.6% 0.28 [-0.71; -0.70] ——
Fyfe et al. [24] (Leg press) 7.7 % 0.06 [-0.92; 1.04] —_—
Roberts et al. [23] (Leg press) 7.9 % -1.17[-2.14; -0.21] —_—
Frohlich et al. [5] (Knee extension) 16.1% -0.27[-0.95; 0.40] —
Subtotal (95% CT) 46.1 % -0.50[-0.90,-0.10] L 3
Test for overall effect: Z=245(P=0.01)
Maximal isometric strength (kg)
Yamane et al. [36] (Wrist-flexion) 5.0% -1.41[-2.63; -0.20]
Yamane et al. [28] (Wrist-flexion; part-IV) 7.6% -0.12[-1.10; 0.86] —
Roberts et al. [23] (Knee extension) 8.1% -1.09[-2.04; -0.13] ——
Yamane et al. [28] (Wrist-flexion; part-III) 103 % -0.34[-1.19; 0.50] —_—
Subtotal (95% CI) 31.0 % -0.65[-1.14; -0.17] <>
Test for overall effect: Z=2.63 (P = 0.009)
Strength endurance (n. Lifts)
Yamane et al. [36] ] (Wrist-flexion) 6.3 % -0.62[-1.70; 0.46] ———
Yamane et al. [28] ] (Wrist-flexion; part-IV) 72% -0.62[-1.63; 0.39] _
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Ballistic efforts (N and Nm-s1)
Fyfe et al. [24] (Ballistic push-up) 259% -0.04[-1.02; 0.94]
Fyfe et al. [24] (CMI) 25.7% -0.21[-1.19; 0.78] [
Fyfe et al. [24] (ST) 24.4% -0.62[-1.63; 0.39] i
Roberts et al. [23] (Knee extension) 24.0% -1.65[-2.66; -0.63] PR3
Total (95% CI) 100.0 % -0.61[-1.11; -0.11] B -
Test for overall effect: Z=2.40(P=0.02) ' ; ' '
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G 2 Std. Mean Difference Std. Mean Difference
Study or Subgroup Weighting IV, Fixed, 95%CI IV, Fixed, 95%CI

Time-trial mean power (W)

: 14.1 % 0.08 [-0.87; 1.04
Aguiar etal. [21] (15 km) e %‘: > 22[ I 84]
Broatch et al. [4] (20km) 13'2 o '0-21[['1-1950-77]]
Broatch et al. [4] (2 km) e -0.211-1.1270.

0, =
Halson et al., [27] (10 min) 174 :"’ -0.15 [-1-00,_ 0.71]
Subtotal (95% CT) 56.0 % -0.12 [-0.60; 0.36]

Test for overall effect: Z= 0.48 (P= 0.63)

MAP in Graded exercise test (W)

Aguiar et al. [21] (incremental test) 0.59[-0.42; 1.61]
Broatch et al. [4] (incremental test) 0.01 [-1.00; 1.03]
Yamane et al. [28] (incremental test; part-I) -0.60[-1.77; 0.57]
Yamane et al. [28] (incremental test; part-II) -0.22[-1.36; 0.92]
Subtotal (95% CD -0.01 [-0.54; 0.53]
Test for overall effect: Z= 0.02 (P = 0.98)

Total (95% CI) 100.0 % -0.07 [-0.54; 0.53]
Test for overall effect: Z= 038 (P=0.71)

Time-trial performance (s)

Aguiar etal. [21] (15km) 36.2 % -0.25[-1.21; 0.71]
Broatch et al. [4] (2 km) 343 % 0.19[-0.80; 1.17]
Broatch et al. [4] (20 km) 295 % 0.09[-0.97; 1.15]
Total (95% CI) 100.0 % 0.00 [-0.58; 0.58]

Test for overall effect: Z= 0.00 (P= 1.00)
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» CWI zmirmuje tréninkem navozené zlepseni maximalni sily a silove
vytrvalosti

» V ramci silovych schopnosti, CWI negativné ovlivnilo vsechny
ukazatele ( 1IRM max, svalova vytrvalost, ballisticky vykon - sila
meérena béhem vyskoku, rate of force developement)

» CWInemad vliv na tréninkem indukované zvyseni aerobniho
vykonu

N\
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Akutni odezva

EXERCISE-INDUCED
ANABOLIC RESPONSE

Independent, corroborating evidence continues to accumulate
that post-exercise cooling diminishes muscle adaptations to

strength training

Jonathan M. Peake 2%,

First published: 25 December 2019 | https://doi.org/10.1113/|P279343 | Citations: 3

orore
Potential mechanisms:
| satellite cell activation
| ribosomal biogenesis
| protein translation

| amino acid delivery/uptake

Trajektorie narustu sily
hypertrofie (long-term)
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+All Things are poison and nothing is without poison; only the dose makes a thing not
a poison* Paracelsus

» Hypotéza o priznivém pUsobeni nizké Urovné stresu na organismus

» Dochdzi k posileni stavajicich obrannych mechanismU organismu — podpora
schopnosti odoldvat vétsimu stresu

» CviCeni — stres (metabolicky, mechanicky, oxidativni) — aktivace mechanismu
vedoucich k adaptaci

» CWI za Ucelem snizeni tréninkem indukovanych zdnétlivych procest —mozné
negativni ovlivnéni adaptace (zanétlive medidatory a reaktivni formy kysliku =
signaini molekuly)

HORMEZE




Am J Physiol Regul Integr Comp Physiol. 2011 Mar; 300(3). R655-R662. PMCID: PMC3064281
Published online 2010 Dec 15. doi: 10.1152/ajpregu.00611 2010 PMID: 21160058

Influence of acetaminophen and ibuprofen on skeletal muscle
adaptations to resistance exercise in older adults

» Urcitym moduldtorem efektu muze byt vékjedin

» Studie Trappe et al. (2011)
» Jedinci 60-85 let
» Odporovy trénink (3x tydné, 12 tydnu)
» Placebo vs. protizanétlive leky
» NdArust sily
» Placebo 1 protizanétlivé leéky 11

» Hypertrofie
» Placebo 1 protizanétlivé leky 1 1

HORMEZE




Randomized Controlled Trial > Acta Physiol (Oxf). 2018 Feb;222(2). doi: 10.1111/apha.12948.
Epub 2017 Sep 16.

High doses of anti-inflammatory drugs compromise
muscle strength and hypertrophic adaptations to
resistance training in young adults

> STUdie Lile eT Ol. (20] 8) MLilja ' 2, M Mandi¢ ' 2, W Apré 3, M Melin T 2 4 K Olsson ! 2, S Rosenborg ?,
» Jedinci 18-35 let
» Odporovy trénink (8 tydnu, 20 tréninkd)

T Gustafsson ' 2, TR Lundberg ! 2

» Ibuprofen (1 200 mg — obdobné jako ve studii na minuleém slidu)

» Svalova sila
» lbuprofen 1 placebo 1 1

» Hypertrofie
» Ibuprofen 1 placebo 1 1

HORMEZE




