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VYZIVA

- Vyziva sportovcU vs. vyziva nesportujicich

* Podpora regenerace, adaptace, zdravi sportovce
- Dostatecny energeticky prijem

* Nacasovani prijmu zivin

* Environmentalni podminky

- Estetickeé sporty

* Individualizace

* Tréninkova a soutézni vyziva
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VycCerpani energetickych rezerv
(kreatinfosfat, glykogen)
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Hypoglykemie

Dehydratace

GIT diskomfort



SACHARIDOVA DOSTUPNOST

* Dostupnost sacharidd
* Akutni/chronicka energeticka dispozice organismu pro treninkove nebo zavodni
zatizeni
* Vysoka/nizka — ovlivnéni treninkem nebo vyzivou
* Vysoka dostupnost — prijem sacharidU pred a béhem zatizenif dostatecna zasoba
glykogenu, kombinace obou

* Nizka dostupnost — absence exogenniho prijmu/nedostatecna zasoba glykogenu
* Optimalni dostupnost ?

* Konkretni pozadavky zatizeni (délka intenzita)

- Cil sportovce (trénink nebo zavod)
* Zvysena dostupnost (exogenni, endogenni) optimalizuje vykon

» Zavod, intenzitvni tréninkové jednotky

* Vyziva pred, béhem, po tréninkovem zatizeni



HYPERSACHARIDOVA STRAVA

Pravidelna strava s vysokym obsahem sacharid0
(~8-10 g/kg) — brani poklesu glykogenu u
vytrvalcU

10-12 g/kg 24-36 hodin pred zavodem — akutni
optimalizace glykogenu

Kdy zaradit jednodenni hypersacharidovou dietu?

Intenzivni vytrvalostni aktivita (maraton,
triatlon,...) —aerobni glykolyza

Soustavné zatizeni > go minut
Pokud je bézny prisun sacharidi < 7-8 g/kg

Muscle glycogen can be
fully restored in a day?

@nutritiontactics

Muscle glycogen (carbs stored in muscle) is an important
fuel for prolonged moderate- to high-intensity exercise

Depleted muscle glycogen stores following cycling can
be fully restored in a day on a high carbohydrate diet

Muscle Glycogen Resynthesis
500

Glycogen
(mmol glycosyl units, kg/DM)

20 25 Time (h)

Casey et al., Glycogen resynthesis in human muscle fibre types following exercise-induce [N] NUTRITION
A

glycogen depletion, J Phys, 1995 TACTICS




VYZIVA PRED ZATIZENIM

Vytrvalostni vs. rychlostni/silovy vykon

Vyziva pred a béhem aktivity — vytrvalostni vykon
Délka trvani
Dehydratace
Vycerpani glykogenu

Glykogen —klicova role pfi zatizeni > go min
Superkompenzace glykogenu ~2-3% zvyseni
vykonu

Konzumace 8-12 g/kg S (24-36 h) pred
zatizenim

Muscle glycogen is not limiting
during resistance exercise?

@nutritiontactics

Carbohydrates are stored in muscle (i.e. glycogen) as a
fuel source for exercise

0 Muscle glycogen is not limiting during resistance exercise;

only one third is used during a high-volume workout

Muscle Glycogen .
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[ Before resistance exercise
@ After resistance exercise

Koopman et a \ Itarry cellular lipid and glycogen content are reduced following resistance w NUTRITION
exercise in u ned healthy males, Eur J Appl F%y 2006 [&] TACTICS




VYZIVA PRED ZATIZENIM

Zajistit dostateCnou hydrataci a minimalizovg

Eliminovat GIT potize (pred i béhem)
Zajistit dostatek glykogenu a udrzet 74 7
Zabranit rozvoji proteokatabolis vaI ,

200-3004 sacharidd

—ryze, téstoviny, pecivo..)

thod — 4g/kg (pevna st
3hod —3g/kg

2hod - 2g/kg
1hod —1g/kg (tekuta ¢

napoj, gel, banan)




VYZIVA PRED ZATIZENIM

* Kombinace sacharidt (1-2 g/kg) a bilkovin (0,15-0,25 g/kg) - optimalizace
energetickych zasob, pozitivni vliv na dusikovou bilanci, antikatabolicky ucinek,
stimulace proteosyntézy

* Doporuceni pred zatizenim —vyZiva pro vytrvalostni vykon (upraveno dle
Bernacikova a kol., 2020)

2-4 hod 200-300(4 Stredni a vysoky Gl, podil
B aT maly, vhodna

1-4 hod 1-4 g/kg (1-2 g/kg S + 0,15-
. 4 9/kg (1-2 g/kg Sl |l GuE

;025 g/kg B)

30-90 minut ~1g/kg

60 minut Individualni
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VYZIVA BEHEM ZATIZENI

» V pripadé deletrvajiciho zatizeni (60-90 min +)
* 30-60 g/h S — zvyseni vykonu
- V pripadé zatizeni 2,5 h > prijem S 60-90 g/kg
* Absence doporuceni pro tymove sporty, tenis, apod?

- Zatizeni o vysoke intenzite (predevsim ve vysokych teplotach) - 350-470 ml
tekutiny s 8% S (doplnéni tekutin, udrzeni krevni glukozy, podpora vykonu)

* R0zné podminky = r0zna reseni (gely, napoje, tycinky)
- Vysoky prijem sacharid0 v kombinaci se zatizenim > GIT

- Glukoza + fruktoza (2:1)

- ,mouth rinse" (https://www.gssiweb.org/en-ca/video/how-does-a-carbohydrate-
mouth-rinse-improve-performance-)



Overview of studies 00

) mg_rsportscience
Effects of carbohydrate mouth rinse on GI —

endurance performance —
Carter et al 2004
Pottier et al 2010 Consistent performance
Rollo et al 2008 benefits with carbohydrate M O U T H
Rollo et al 2010 mouth rinse 17/
Rollo et al 2011

1 \\
studies were around 1h

exercise and most (not
all) in fasted state

Chambers et al 2009a
Chambers et al 2009b
Beelen et al 2009
Whitham et al 2007

Fares and Keyser 2011
Fares and Keyser 2011
Gam et al 2007
Gam et al 2007
Lane et al 2012
Lane et al 2012

2% 0% 2% 4% 6% 8% 10% 12%

% performance improvement se—-




| > Front Nutr. 2021 May 12,8:678105. doi: 10.3389/fnut 2021.678105. eCollection 2021. R —————————

Mouth Rinsing With a Pink Non-caloric, Artificially-
Sweetened Solution Improves Self-Paced Running
Performance and Feelings of Pleasure in Habitually
Active Individuals

Daniel R Brown ', Francesca Cappozzo 2 Dakota De Roeck 2, Mohammed Gulrez Zariwala 2,
Sanjoy K Deb 2

e 12 minut warm-up (2min 4km/hod, 10 minut béh na ekvivalentu 12 borgovy skaly — light-somewhat hard)

e 30 minut bézecky protokol (sami zvolili rychlost, méla odpovidat RPE 15 na borgoveé skale — hard/heavy)

|\\

e Méfilo se —TF, ,arousal", pleasure/displeasure

e Jeden drink bezbarvy
e Druhy drink s pridavkem bezkalorického barviva (rdzova barva)



> Front Nutr. 2021 May 12;8:678105. doi: 10.3389/fnut.2021.678105. eCollection 2021. ... . ____________________________

Mouth Rinsing With a Pink Non-caloric, Artificially-
Sweetened Solution Improves Self-Paced Running

L] L] L] lzm_
Performance and Feelings of Pleasure in Habitually
Active Individuals E E 1050
H 1 2 2 . 2 g -g
Daniel R Brown ', Francesca Cappozzo <, Dakota De Roeck <, Mohammed Gulrez Zariwala <, ; £  900—
Sanjoy K Deb 2 o 6
E £ 750
2 2
* Celkova vzdalenost ‘““EI_
0

* B=4,835+816 m, R=5,047+795 m; 4.4
+5.1% zlepseniuR

-
-
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-
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|

* Prdmérna rychlost
"B=9.7+1.6km-h-1,R=10.12+1.6
km-h-1; 4.4 + 5.12% zlepseni u R

-
=
|

Mean Speed (kmh')
Mean Speed (kmrh™)

* To znamena:
* 0.5 km-h-1, 213 m nebo 4.4%
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Mouth Rinsing With a Pink Non-caloric, Artificially-

Sweetened Solution Improves Self-Paced Running A 5
Performance and Feelings of Pleasure in Habitually 67 *) 6-
Active Individuals
Daniel R Brown ', Francesca Cappozzo 2 Dakota De Roeck 2, Mohammed Gulrez Zariwala 2, 4= 5 4=
Sanjoy K Deb 2 =
s
* Pocit ,potéseni* (-5, o, +5), § =
-B=3.4+0.7
- R=3.8+0.6 &
D
4=

- Pocit ,vzruseni* — nabuzeni
-B=2.3+0.7

" R=2.5+0.6

Feelings of Arousal

- Bez rozdilu
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VYZIVA BEHEM ZATIZENI

Prijem sacharidi béhem zatizeni (upraveno dle Bernacikova a kol.,
2020)

< 45 minut NE Nezvysuje
vykonnost

45-75 minut NE/ velmi malé Kontakt s Usty, do Sacharodza, glukoza, Oxidacni kapacita
mnozstvi 309 maltodextrin pri prijmu samotné

1-2 hodiny Malé mnozstvi 30-60 g/h Glukoza glukozy 1 g/min

2-3 hodiny Stredni mnozstvi 50-70 g/h Glukoza, fruktoza,  Oxidacni kapacita

maltodextrin pri kombi prijmu
(glukdza + fruktoza,
maltodextrin +
fruktoza) 1,2 — 1,75
g/min

>3 hodiny Vysoké mnozstvi 60-90 g/h Kombinovany
prijem
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VYZIVA PO ZATIZENI

* Primarni cil = podpora regenerace po zatizeni

* Pfima zavislost mezi prijmem sacharidU a resyntézou svalového
glykogenu po vycerpavajicim cviceni
* Prvni dvé hodiny po zatizeni — zvySeni citlivosti (T aktivity
glykogen-syntazy)
* Prvnich 30 minut kritickych

- 1-1,2g/kg ihned po zatizeni

- 1-1,2 g/kg/hod v obdobi 0-4 hodin po zatizeni = optimalni
regenerace glykogenu (pfi vyssi davce — nedojde k vyssi resyntéze)

- Kombinovany pfijem sacharidu a bilkovin
- Pri optimalni dodavce sacharidl pridané bilkoviny nezrychli
resyntézu
- Pfijem sacharid( 0,8 g/kg/hod + 0,2-0,4 g/kg/hod bilkoviny, nebo
pomér S:B 3-4:1 - podobné vysledky jako u pfjmu sacharidt 1,2
g/kg/hod (zvyseni pfijmu b, proteosyntéza)



VYZIVA PO ZATIZENI
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Protein metabolism step by step

Protein intake
Protein’s made up
of 20 amino acids
(AA) of which 11 are
essential (EAA) so
we need to eat
enough protein to
get the EAA.

Stomach

Proteins will start to
be broken down
into amino acids in
the stomach.

Circulation
Amino acids are
transported to the
muscle via the
blood.

-.5 ‘
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Intestine

After protein
digestion the amino
acids will be
absorbed and sent
to the liver.

Liver extracts a
significant partion
of the AA letting
only ~30% of AA
we ingest into the
circulation

Muscle

Ab are

1.Used for protein
synthesis

2.Converted to other
amino acids

3.0xidized
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eooe 20 g milk-based
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eeee protein ingested

PLoS One. 2015 Nov 10,10{11).e0141582. doi. 10.1371/journal.pone.0141582. eCollection 2015.

~ENO . . e
Post-Prandial Protein Handling: You Are What You Just Ate. 50% of mgeSted protein is
Groen BB’ ‘2, Horstman AML?, Hamer HM‘-z, de Haan M3, van Kranenburg J2, Bierau J4, Poeze MS, Wodzig WKE" Rasmussen BBT, van Loon LJ'2. eXtraCted by Splandmlc tlssues (gUt;
liver) prior to entering circulation

/ Remaining ~40% of ingested protein
Za klidovych podminek (3dny bez namahaveho is catabolized

cviceni) Energy / \
Ureagene51s

Neurotransmitter \ /
production

~10% (2.2 g) de novo
protein synthesis

. 9

Comprehensive assessment of post-prandial protein
handling by the application of intrinsically labelled
protein in vivo in human subjects

Published online by Cambridge University Press: 25 January 2021

Inactivity Intrinsically labeled Exercise

protein ingestion

(e.g. milk beverage) .\
Amino acid om:‘... {}k Amino acid

incorporation into .d'; incorporation into
muscle tissue is lower muscle tissue is higher

Jorn Trommelen @ Andrew M. Holwerda, Philippe J. M. Pinckaers and Luc ). C. van Loon Show author details

"You are less of what you just ate"

- Physical activity level

"You are more of what you just ate"

N |




J Int Soc Spors Mufr. 2017 Jun 20;14:20. doi: 10.1156/312970-017-0177-8. eCollection 2017.

) 4 V 4 N 7
O PTI M A L N I P R IJ E M International Society of Sports Nutrition Position Stand: protein and exercise.

Jager R', Kerksick CM2, Campbell BI®, Cribb PJ*, Wells SD®, Skwiat TM®, Purpura M7, Ziegenfuss TN®, Ferrando AA7 . Arent SM®, Smith-Ryan AE®, Stout

Y 4 = " -
B I I K OV I N JR Arciero PJ', Ormsbee MJ'212 Taylor LW, Wilborn D', Kalman DS'8, Kreider RB' Willoughby DS, Hoffman JR'?, Krzykowski JL'E, Antonio J18

* Obecna doporuceni pro populaci, sportovci, budovani
svalove hmoty, udrzeni svalove hmoty ve fazi
kaloricke restrikce

* RDA 0,8-1,2g/kg
* Sportovci —vhodny zvyseny prijem 1,4-1,6g/kg

* Maximalizace svalove proteosyntézy (budovani SH)
1,6 -2,29/kg

* Udrzeni sval. Hmoty pri kaloricke restrikci az 2,3-
3/19/kg
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Vysoky prijem bilkovin — zdravotni
rizika?

® U Zd ravyfch OSOb by Vysoky' p\rII'Je m A High Protein Diet Has No Harmful Effects: A One-Year Crossover Study

in Resistance-Trained Males

b I’l kOVi n n e m é | p Fed Stavovat Zd ravot n II \éoseA;to;io, '&kwa Ellerbroek, Tobin Silver, Leonel Vargas, Armando Tamayo, Richard Buehn, and
riziko -

* 1 rok prijmu 2,51 - 3,32 g/kg/den bilkovin

J Int Soc Sports Nutr. 2016 Jan 16;13:3. doi: 10.1186/512970-016-0114-2. eCollection 2016

u S p O rtovc lj > bez n egativ n Ilh O d O pa d u n a The effects of a high protein diet on indices of health and body composition--a crossover trial in

resistance-trained men.

krevni lipidy, funkci jater, funkci ledvin




* Anabolicky potencial

1 ZivoCiSné vs rostlinné . zivogina bitkovina % rostiing .
x bilkoviny oo

* \lyuZi Ingélt—li itujici/AA




Leucinovy prah

IC [Leucine] (change from basal)

Leucine
‘threshold’ Suboptimal

(125 g whey

0 25 g soy

B 25 g rice

W 6.25 g whey + 5 g leucine
W48 g rice

B 50 g soy



BILKOVINY —= MNOZSTVIV JEDNE

DAVCE

' )
0,24-0,40 g/kg TH

> <
~ 30 g/davka (10 g EAA, 2-3g Le)

- J

4 )
Zdroje?

- J

/ /4 /4 . /4 . . \
Obdobi po treninku —typ treninku, split vs.
total body

: 3
Metodika vyzkumu > ekologicka validita?

- J




Nacasovani (distribuce) prijmu?
Za uCelem maximalizace svalové proteosyntézy se jevi jako nejvhodnéjsi rovnomeérné rozdeéleni bilkovin v

prubéhu dne.
Curr Opin Clin Nutr Metab Care. 2009 Jan;12({1):86-90. doi: 10.1097/MC0O.0b0013e32831cefEb.

Dietary protein recommendations and the prevention of sarcopenia.
Rovnomeérna vs. Ne-rovnormernd  paddon.Jones D', Rasmussen BB,

distribuce

A. Adequate Protein Distribution B. Inadequate Protein Distribution

Maximal
Protein
Synthesis

Breakfast Lunch Dinner Breakfast Lunch Dinner

~30 g ~30g ~30g ~10g ~20 g ~60 g
protein protein protein protein protein protein
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Nacasovani (distribuce) prijmu

FSR = fractional synthetic rate = Ukazuje, jak

rychle by se sval uplné obnovil. FSR 0,04 %/h

znamena, ze kazdou hodinu se syntetizuje 0,04

% CelkOVéhO Svalu TO Znamené l]plné novy Madonna M. Mamerow.* Joni A. Mettler * Kirk L. English,* Shanon L. Casperson,® Emily Arentson-Lantz,
- . v . ) . Melinda Sheffield-Moore ® Donald K. La}rman.T and Douglas Paddon-Jones**"

sval kazde 3 meésice. Abyste se regenerovali

tak rychle jako Wolverine, potfrebovali byste

FSR 100 000 %/h ve vSeehtkanich.

Dietary Protein Distribution Positively Influences 24-h Muscle Protein
Synthesis in Healthy Adults'23

#

= 0.1

=

14 .
Vyrovnana distribuce bilkovin v pribéhu dne 0 0.08 I R "
stimuluje MPS do vétsi miry nezli nevyrovnana @

. o 0.06 T

distribuce @

£ o4
EVEN —snidané 31.5 + 1.3, ob&d 29.9 + 1.6, velefe %
29.9 + 1.6 g bilkovin E 0.02

e

- 0
SKEW — snidané 10.7 + 0.8, ob&d 16.0 * 0.5, ve&efe Day 1 Day 7 Day 1 Day 7

63.4 + 3.7 g bilkovin EVEN SKEW



Bilkoviny pred, Ci po treninku?

* Nacasovani prijmu bilkovin vUci tréninku je individualni zalezitosti

* Pozitivni vliv na svalovou proteosyntézu
je prokazan jak pfi prijmu
bilkovin pred, tak po tréninkové
jednotce

* Anabolické okno?

Bl Fed
[ 1 Fasted

Muscle Protein Synthesis
(Arbitrary Units)

Rest 3h 24 h 48 h

* Tipton, Kevin, Blake Rassmusen, Sharon Miller, Steven Wolf, Sharla Owens-Stoval, Bart Petrini a Robert Wolfe, 2001. Timing of amino acid-carbohydrate ingestion alters anabolic response of muscle to
resistance exercise. American journal of physiology endocrinology and metabolism [online]. 2001

e Tipton, Kevin D., Tabatha A. Elliott, Melanie G. Cree, Steven E. Wolf, Arthur P. Sanford a Robert R. Wolfe, 2004. Ingestion of Casein and Whey Proteins Result in Muscle Anabolism after Resistance Exercise.
Medicine & Science in Sports & Exercise [online].

* Schoenfeld, Brad Jon, Alan Aragon, Colin Wilborn, Stacie L. Urbina, Sara E. Hayward a James KRieger, 2017. Pre- versus post-exercise protein intake has similar effects on muscular adaptations. Peer) [online].

*  BURD, N.A, J.E TANG, D.R MOORE a S.M. PHILLIPS, 2009. Exercise training and protein metabolism: influences of contraction, protein intake, and sex-based differences. The Journal of applied
physiology[online]. 2009



Nutrients 2016, 8(12), 763; https:/idoi.org/10.3390/nu8120763

Review
Pre-Sleep Protein Ingestion to Improve the Skeletal Muscle
Adaptive Response to Exercise Training

by " Jorn Trommelen ® and (' Luc J. C. Van Loon * &

‘Protein feeding
opportunity’

-

Pre-sleep
protein

13.00 18.00 23.00



Recent Perspectives Regarding the Role of Dietary Protein for the

Promotion of Muscle Hypertrophy with Resistance Exercise Training

i

3 Protein Tips During A 3 Protein Tips During
Energy Balance . Energy Restriction S

Consume ~2.3-3.1 grams per kilogram lean

body mass (g/kg LDivi) per day; in general, ®
protein requirements during periods of energy ‘
restriction are higher than normal to promote <=

ﬂ" Consume ~1.6-2.2 grams per kilogram
body mass (g/kg) per day during periods

of resistance training. 3 meals of ~0.53

a/kg or 4 meals of ~0.4 g/kg protein will

achieve these recommendations ) maintenance or increases in lean body mass
g After resistance exercise, consume ~0.4 g Resistance exercise should be performed - n M-
grams per kilogram body mass to maximally during eneigy restriction to promote the
stimulate muscle protein synthesis (MPS) _4) r retention of lean body mass, if desired
Space protein intake ~3-5h apart over the ,, B‘ Focus on including high-quality
course of the day, including one dose 1-3h W protein sources such as whey 2nd

casein, or a wieina o edach, to improve
dietary compliance & appetite control

before bed to offset the decline in muscle protein
synthesis (MPS) associated with overnight fasting

The combination of consistentexercise and high-quality protein intake is the foundation of lean
body mass gain and maintenance, independent of energy balance status

o . - N T References perspectivesregardingthe role of dietary protein for the promotion of muscle
b}' adamvirgile.com Media Fi @ @AVSportscl hypertrophy with resistance exercise training. Nutrients, 10(2), p.180. e
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