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Muscle ,,matter...always“ Sport, vyziva a medicina = mnoho prusecika
= Zivotné dulezita tkan pro sportovce
= Zivotné duleZita tkan béhem a po kritickém stonani

Sportovec: Kriticky nemocny
« Vykon = Gspéch = obziva Akutné:
* Rychlost regenerace Vyhradni zdroj substratd v obranném

* Prevence zranéni/onemocnéni autokanibalizmu
* Energeticky substrat (GNG)

* Imunitni systém
¢ Enzymy
* Transport

Post-akutné:

* Obnova struktury bunék/tkani
* Novotvorba tkéni

* Imunitni systém

www.biomedic-plzen.cz XARSKA FAKULTAV PLA

Pro¢ potfebuje sportovec/kriticky nemocny co
nejlepsi vyzivu — pohledem svalu

Funkce
Produkce energie
= sila/vykon/vydrz

www.biomedic-plzen.cz
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o o Kdo nejlépe ovlada strategii vyZivy za ticelem co

rorhjuiritrirt etk Joumal of the Intemational . vy -
Sodety of Sports Nutriion nejrychlejsi regenerace a reparace tkani,

udrzeni optimalni LBM?

ISSN exercise & sports nutrition review @ e

update: research & recommendations M

..nutrition is key in enhancing recovery and tissue repair,
augmenting muscle protein synthesis (MPS) and improving mood
states following high-volume or intense exercise.
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RED-S (relative energy deficiency in sport) Co se déje ve svalech po zatézi

Strukturalni remodelace

ADAPTACE v’ Obnova poskozenych/syntézal

novych svalovych proteini

Decreased Increased 100 foMy N
=t (tj. reparace, regenerace, recovery)
srength p<f NA ZATEZ
(tj. vykon, odolnost
- ~ A
X Q vici unavé, rychlost
Decressed E] g zotaveni) LA
Lo K] = Metabolickd remodelace
250 Z v’ Syntéza novych protein(
% § buné&éné energetiky
= v’ Resyntéza glykogenu
Impaired v’ Signalni procesy
S (lasticita/ekonomie utilizace substratd
pro tvorbu energie)
Decreased
(oardination Vyziva je klicova
| c pro tento g
adaptaéni proces i
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Co ovliviuje MPS? Co ovliviuje MPS?

vek Trénink Davka, typ a timing Anabolicky/katabolicky vek Trénink Davka, typ a timing Anabolicky/katabolicky
vyZivy (proteint) status vyzivy (proteint) status
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l. Proteiny — kolik?
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1.2-2.0g/kg/den

08 12 18 20
Total Protein Intake (gkg/d)

Kerkoick et ol Joumnal of the Internotional Sockety of Sports Nutrition (2018) 15:38

Morton RW, o2 8/ B | Sporty Med 201852 376-384, doc 10,113

097608
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Il. Proteiny — kdy?

Novotvorba/obnova

Odbourévani
(kanibalizmus)

Kerksick et al Journal of the Intemational Society of Sports Nutrition (2017) 14:33 \;’1

EKARSKA FAGUTAY PLZM
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Novotvorba/obnova

J

Odbouréavani

Il. Proteiny — kdy?

Novotvorba/obnova

Il. Proteiny — kdy?

Odbourévani
(kanibalizmus)

1

(kanibalizmus) 20-40g B 20-40g B
(0.25-0.40 g/kg) (0.25-0.40 g/kg)
0-2 h post 0-2 h post
". BioNsnchinit www.biomedic-plzen.cz rf:i LEKARSKA FAKULTAV PLZI ". BioNsnchinit www.biomedic-plzen.cz rf:i LEKARSKA FAKILTAV PLZMI
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Protein post exercise .

Novotvorba/obnova

Odbourévani
(kanibalizmus)

A% i

-E<

%
1

1

2040 B | 20405
(0.25-0.40 g/kg) | L1025:0408/ke)

20-40gB 2040g B
(0.25-0.40 g/kg) || (0.25-0.40 g/kg)

0-2 h post
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To optimise muscle protein synthesis

@ o

AR i

e
r—
Have regular meals
(every3-4h)
www.biomedic-plzen.cz ii;g LEKARSKA FAKUTAY PL2N

vemysponseinen com

Aim for 20-25g of protein,
maybe more for some,
depending on training

Leucine content of
protein is impertant ( aim
for 3g leucine)

Th—
Aim for 8-10g of
\\ essential amino acids
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Co délame my u nemocnych?

Co védi sportovci? Maximalni MPS zavisi na
»pulsech AMK“ — nelze dosahnout kontin. EN

Kontinualni vyZiva - Cilem je ,muscle full efect”

Lo |

® @ AN

Odbouravéni
(kanibalizmus)

Bolusy kvalitniho proteinu pred a po cviéeni?

B siomcnicinsxe
@ ceuraum

www biomedic-plzen.cz

Plus je$té jedna véc, mozZna nejduleZitéjsi...
Cirkadianni reprogramovani pacientt

Nutritional
Challenge

G, e =

N —

Internal timing signals

Hormones. recrutment / \
Cytokines.
S . D
(D oy emparine / N

L& Porpheratciocks
@,.;J

Reprogramming

Ztrata rytmickych signald
v _ yen sig + masivni endokrinni GIT odpovéd
Poruchy imunitni * Inkretiny (GLP-1, CKK,...
* Poruchy metabolické . . .
P = anabolismus, mikrocirkulace
* Poruchy hormondlni L
. = funkce GIT (motilita,..)
* Poruchy funkéni o
= prevence komplikaci
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lll. Proteiny — jaké?

m kvalitné;jsi protein, tim ucinnéjsi MPS
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Zastoupeni AMK v
potravé/suplementu urcéuje
kvalitu proteinu

Kompletni protein Nekompletni protein

(pInohodnotny)

(neplnohodnotny)
-obsahuje viechny E-AMK

- neobsahuje viechny E-AMK

Nejen, zda vSechny, ale i kolik kterého
a jaka je stravitelnost
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EAA and Leucine content of
different protein sources
EAA (leucine) content (%)

a @jeukendrup

www.mysportscience.com

1001 Effectiveness of protein sources is partly

dependent on amino acid composition
(essential amino acids (EAA) and in
particular leucine).

Whey Mik Casein Beef Egg

3

3 883853883

Fish Lentil Quinoa Bean Maize Soy Pea Rice Oat Potato Wheat

Animal sources

Adapted from van Vliet et al. (2015), J Nutr

Plant sources

A% i
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25 g tvrdého syra 50 g tocky

A% i winbiomedic-plzen.cz ) s
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Jaky protein obsahuje vase EN?

koncentrat syrovatkové bilkoviny
ryzova mouka

kaseinat sodny

izolat hrachové bilkoviny

izolat séjové bilkoviny

Jak jinak si mohu pomoci?

RATION / CONSTRUCTION MUSCUL
"RECOVERY / BUILDING MUSCLE

25

26

Kompletni protein (alesporn 80% Cistého proteinu)
Aminokyselinové skére (AAS)

* Pomér mezi obsahem nejhlife zastoupené esencidlni aminokyseliny (mg/g
proteinu) a jejim obsahem v ,idealnim“ proteinu

- exatiexk
b wwnw.biomedic-pizen.cz LRSI FAUTAY PLZN

Co potrebujete znat ke spravnému vybéru

v’ Dostupné aminokyselinové spektrum bilkoviny

Referencni bilkovina
dle WHO/FAO/UNU z roku 2007

ol ol

Zastoupeni AMK v produktu

Hstian 15 15

Jsgleucin, 9 15

) AMK skoére limitni AMK:
2.1/5.9x 100 =36

vson |22 20
s Ty 18 2
hreonn 22 1 Skdre 100 a vyssi je idedlni
S o 3

Vaiin 39

- exatiexk
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Cim starsi, tim vétsi potreba

PO AL EARARLE STRUSTER: [ F 1S TR A &

EAST
A F T E OF YOUR LIFE,

|.

R i wwwbiomedic-plzen.cz LA TR L

s
ﬁ Joe Friel

strength workout. Fortu-
nately, strength training
stimulates muscle protein
synthesis. But without
adequate dietary protein
to support this rebuilding
process, the body is
forced to “cannibalize”
itself by taking protein
from lightly used muscles
to rebuild the highly
stressed muscles. This

Fast After 50

older athletes need a lot.

ile a young athlete
benefits from eating 20 to
25 grams (about 80 to
100 calories) of protein
after a workout, older ath-

letes may need 40 grams
(about 160 calories) to
achieve the same level of
muscle protein
synthesis.”’  Consuming
160 calories from protein

R i wibiomedic-plzen.cz LA TR LN
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Adpvice for older athletes 09000

mysportscience

More protein

Older athletes may need f‘wk.. -
more protein for the same
effects. ¥ Higher protein intake per meal

Master athletes nearing 50
should probably start with higher
per meal protein intakes (0.4g/

l kg, 4-5 times daily).

Milk, yogurt, nuts

An additional 1-2
servings of dairy with
each meal (i.e. glass of
fat-free milk and low-fat
yogurt) of nuts/grains
will achieve this.

C .m-v:: y’

Sleep protein 3
Master athletes could aim

for 40g of (casein) protein
to maximize overnight
synthesis rates, which is
superior to 20g.
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Sportovni doplriky vyZivy

,Limited or mixed
evidence”

,,Strong evidence,
apparently safe”

10C consensus statement: dietary supplements and
the high-performance athlete s s som e msszassss
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Vétsinu proteinu je tfeba cerpat
z bézné stravy, ktera je
L,hutrient-rich® a ,protein-dense*

Vitaminy Omega 3 MK
Mineraly Linolova kyselina
Stopové prvky Ristové faktory,

peptidy

Food synergy

www.biomedic-plzen.cz
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Food synergy

EGG WHITE
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Poor diets are among the top causes of ill health globally,
accounting for nearly one in five deaths

30 g proteinu — priklady

120-130g  120-130¢g 120-130g  120-130g
Maso @ . N
A % @
Veice, 750ml 290
Miécné vyrobky 5ks 140g 140g 300g < ] o €
= o [ 2
Sy @ @ 15
[ Y @ |- H
fecky :;agg
Ryby
Moiské plody 125¢ 125¢ 125¢
4 - Séjové produkty
370¢g
725 410 =L
Orechy, semena _a g ®
lusténiny ”;ﬁ?
240¢g 880 ¢g
Obiloviny P p
N =

7
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Sportovni medicina/vyziva a perioperaéni
medicina

* Pfedoperacni cvieni (aerobni - HIT, silové)
— ZatéZové vysetieni (zony - cile, bezpecnost..)
* Predoperacni vyziva
— Nutri¢ni analyza
— Protein
— Karboloading pred vykonem?
— Kreatin?
* Postop. Care
— VyZiva patient-centered, doplriky
— GYM beds

C]
o nminene www.biomedic-plzen.cz
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MUST READ PAPER

m What About Recovery JAMA April2.2010 Volume 321, Number 13

infection

despite high-techcare ina
sophisticated academic medical center
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A high dose of slow protein for
prolonged muscle growth?

” pr [ ina

whey)

. However, greater amounts of slow digestible protein may
N stimulate muscle growth for a longer period of time

Muscle Protein Synthesis

g — 20 slow protein

Time

N S

(IMPACT OF IMMOBILIZATION !
1-2 WEEK POST INJURY

MUSCLE ATROPHY ‘ 150-400g

MUSCLE STRENGTH
[

<05% per ooy rvoniaee 5

INJURY SUPPORT!
«
S 0 B & e

PROTEN MEALFREQUENCY  PROTEIN AMOUNT LEUCINE. PMPROTEN
oo ke 15-25 - 2035 P e S
iy s S hous st [

(AMPLE PROTEIN
ISUMPTION CYCLE
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I@ ﬂ' Proé to mlze byt dobré?

* Kdyz je sval poskozeny, zasoby glykogenu se
nemohou fadné obnovit

* Deplece glykogenu pfFispiva k poskozeni svala

* Kdyz se nemohou zasoby glykogenu obnovit,

nemohou proteiny plnit svou tlohu (muscle
protein synthesis)

¢ Sledovani obnovy glykogenu miize byt
indikatorem, Ze sval je/neni pFipraven na
anabolicky stimulus

43
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Weight change from pre-ICU
status

Discharge 3 Mo 6 Mo 12 Mo

Not Lean Mass Gain!..
Mostly Fat!

Change in Weight (%)

Herridae et al. NEJM 2003:348:683-693

Nikdy nezapominejme....

[T

AmOUN | whote body net bulance: »10¢!

Dietary
Protein
| Betore Meduce MPS during emrrine?

Tirming | DL Postre whoks bady oet proten
botance?
Atar. increaned WP 1o fackune
st e deing

(wver) (Muscie)

' Mitochondria Nyohbris Energy storage
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Inereased Recovery and
Endurance Adaptation/ Performance ?

Appl. Phiysiol. Natr, Metab. 39 1-11 (3034] dx.dod oo 1
%’. aroMeDicinexe www.biomedic-plzen.cz
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Biopsie? @ Ultrazvuk? @
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Phys Sportsmed. 2014 Sep;42(3):45-52. doi: 10.3810/psm.2014.09.2075.

Glykogen je vycerpan relativné rychle v priibéhu
intenzivni zatéze

Glycogen Utilization in Working Muscle

100

Light exercise

Moderate

30 60 90
Exercise time (min)

80-90 minut
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U kriticky nemocnych?

Critically Il Patient= 0

Muscle Glycogen Scores Via U/S
e -
T

Nékolik maraton( za sebou.....

Wischmeyer and San-Millan Criticol Care 2015, 19:56
httpy//www ccforum.com/content/19/53/56

Devastujici dlouhodoby disledek kritického stavu
u sportovce

mmm) 28 dni ICU

Prvnich 6 mésict od propusténi — po 5 min cyklistiky vyéerpani

14T g ) Onrmon s g/ .

!
i

(Upraveno dle I San-Millan, Med Sci Sports Exerc. 2012)
EKARSIA FAKULTAV PLZNI
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Devastujici dlouhodoby diisledek kritického stavu u sportovce

Metabolic phenotype of skeletal muscle in early
critical illness

Zudin A Puthucheary,'*** Ronan Astin, ¥ Mark ] W Mcphail >® Saima Saeed,

Utilizace lipidd jako zdroj energie

www.biomedic-plzen.cz

Why read on?

» Skeletal musde wasting in critical care is
associated with impaired lipid oxidation
and reduced ATP bioavailability, driven by
intramuscular inflammation and altered
hyposxic signalling, which may account for the
Inconsistent outcome observed in the nutrition
and exercise clinical trials.
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