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Rekapitulace traveni a transportu tuku

* Lingualni a gastrickd lipdza maji v traveni tuk maly vyznam (cca 15 %)

* Vstiebdvani tukl ve strevé se déje prostrednictvim micel (lipidy jsou nerozpustné
ve vodé, takZe je tfeba je emulgovat Zlu¢ovymi kyselinami)

* Tuky jsou v micelach rozlozeny diky pankreatické lipaze na volné mastné kyseliny
(MK) a monoacylglyceroly (MAG).

* Ve stfevni bunce dochazi opét k tvorbé TAG a ty jsou zabudovany do chylomiker
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Rekapitulace traveni a transportu tuku

* Mastné kyseliny (MK) jsou transportovany krvi ve vazbé na albumin
(na albumin jsou vazany i tzv. volné mastné kyseliny)

 Rozdily v transportu mastnych kyselin s kratkou (SCFA, 2—-4 Q) a stfedni délkou
retézce (MCFA, 6-12 C) a mastnych kyselin s dlouhou délkou Fetézce
(LCFA, 14 a vice)

* SCFA + MCFA: putuji portdlni Zilou ihned do jater (pohotovéjsi zdroj energie)
s mensi nachylnosti byt ulozeny do tukoveé tkané

* LCFA: putuji pres lymfaticky systém a az poté do krve pres podklickovou zilu
(mnohem pomaleji k dispozici jako zdroj energie, minimalné 3 hodiny a déle)
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Hormony zapojené do metabolismu tuku

Primarni funkce Konkrétni funkce

Podpora ukladani zivin do tukové tkané,

Izl ARGl TS podpora syntézy TAG, blokace lipolyzy

Glukagon Katabolismus Stépeni triacylglyceroll v tukové tkani

(Rozdil v akutnim a chronickém p(isobeni)
Kortizol Katabolismus Podpora mobilizace tuki z koncetin
Podpora ukladani tuk( na trupu a obliceji

Adrenalin Katabolismus Stépeni triacylglyceroll v tukové tkani

Estrogen Anabolismus Specifické ukladani tuku do Zenskych mist

Spojitost mezi nizsi hladinou T a zvysenim

Testosteron Anabolismus , ,
zastoupenim télesného tuku

V pripadé tuk Podpora mobilizace tukl jako zdroje

Rlstovy hormon ) . :
y katabolismus energie a jejich oxidace
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Dulezitost prijmu tuku

* Tuk je nedilnou soucasti racionalné nastaveného jidelnicku

* Soucasti bunecnych membran

* Tvorba eikosanoidl (imunita, zanét)

* Vydatny zdroj energie (béhem odporového tréninku minoritni daleZitost)

* Jeho vyuZzivani béhem FA Setfi glykogenové zasoby (zalezitost zejména vytrvalostnich FA)

Vstfebavani vitaminu rozpustnych v tucich

Prijem tuku a vztah k riziku kardiovaskularnich a dalsich chorob

Prijem esencialnich mastnych kyselin

Prijem tuku a cholesterolu souvisi s tvorbou nékterych hormont



Obecna doporuceni pro prijem tuku v silovych sportech

« Konkrétni ucelené doporuceni po prijem tuku v silovych sportech neexistuje

* Prijem tuk( co do kvality a kvantity by mél byt v souladu s oficialnimi doporucenimi
narodnich/mezinarodnich autorit pro béznou lidskou vyzivu

* AMDR (Acceptable macronutrient distribution range, USA): 20-35 % CEP
 Spolecnost pro vyzivu (2012):

* 1) Pfijem energie z tukd do 30 % CEP (cca 0,5-1,0-1,5 g/kg TH)

* 2) Pfijem energie ze SAFA do 10 % CEP

* 3) Pomér n-6:n-3 PUFA do 5:1

* 4) Prijem trans-nenasycenych MK do 1% CEP

* ACSM (American College of Sports Medicine),
2016 (Position Statement: Nutrition and Athletic Performance):

* Prijem tukd u sportovcu by dlouhodobé nemél klesnout pod 20 % CEP



Prijem tukd a vliv na hladinu testosteronu
* Prijem tuk( se mlze pojit s vlivem na hladiny hormond, a to zejména
na hladinu anabolického hormonu testosteronu

» Hamaldinen, 1983 (Decrease of serum total and free testosterone during a
low-fat high-fibre diet)

Pri snizeni 7 CEP z tukt ze 40 7% na 25 % a poméru mezi prijmem SAFA:PUFA z
0,15 na 1,25 klesla hladina celkového i volného testosteronu v plazmé u muzi

A - baseline (2 tydny, 40 % energie z Tuk()

fatal T Free — % Free T

B - lntervence (6 tydnuy 25 /3 energle yA T ) nmol /| p< 0.001 Yo o< 005 nmol /|
25 025k

C - navrat k pavodni stravé (6 tydn(i, 37 % T)
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Prijem tuku v okoli tréninku: Predtréninkové jidlo

* Tuky jsou ze zakladnich zivin traveny nejdéle

* Vysoky pfijem tukd pred tréninkem muze celkové zpomalit vstfebavani i
ostatnich Zivin

 Z toho dlivodu vysoky prijem tukt pred tréninkem neni idealni

* Prijaté LCFA v predtréninkovém jidle organismus pri tréninku realné nevyuzije
(prilis ,,dlouhy* transport pres lymfaticky systém), maximalni hodnoty MK v
krvi minimalné za 3 hodiny po poziti



Prijem tuku v okoli tréninku: Potreninkove jidlo

* Na prijem tuku v potréninkovém jidle jsou riizné nazory
* 1) Tuk zpomali traveni ostatnich zivin = pomalejsi dodavka zivin ke svalim

* 2) Tuk zpomali trdveni ostatnich Zivin = mensi podil zoxidovanych aminokyselin
jako zdroje energie

* 3) Tuk navysi energeticky pfijem a navysi anabolicky potencial jidla
—> potencialni pozitivni dopad na svalovy rist

* Idedlni postup:

* Po silovém tréninku v 1. fazi dodat proteiny (pripadné i sacharidy v poméru 2-3:1)

* V2. fazi (90-120 minut po tréninku) do potréninkového jidla moZnost zaradit i tuk
(napf. Izice olivového/fepkového oleje, porce tucné ryby, vejce)



,yAlternativni pristupy k prijmu tuku®,
aneb low-carb, high-fat, keto?

* Nékteri sportovci preferuji jako hlavni zdroj energie pro vykon tuky

Low-carb a keto stravovani a jejich vliv na vykon se studuje spise u vytrvalostnich
sportovct s ruznymi vysledky

Chang, 2017 (Low-Carbohydrate-High-Fat Diet: Can it Help Exercise Performance?)

Dlouhodobé low-carb/keto stravovani a jejich vliv na silovy vykon malo studii

V literature navic neexistuje jednotny konsenzus, jak definovat low-carb
stravovani



Priklady a definice low-fat (high-carb) diety?

Studie, publikace Sacharidy

Weight and metabolic outcomes after 2 years on a low-carbohydrate

versus low-fat diet, Foster (2010) 55 % 30 %
Low carbohydrate, high fat diet impairs exercise economy and negates
the performance benefit from intensified training in elite race walkers, 65 % (8 g/kg TH) 20 %

Burke (2017)

Effect of Low-Fat vs Low-Carbohydrate Diet on 12-Month Weight Loss in
Overweight Adults and the Association With Genotype Pattern or Insulin 48 % 29 %
Secretion: The DIETFITS Randomized Clinical Trial., Gardner (2018)

Effects of low-carbohydrate dietsv. low-fat diets on body weight
andcardiovascular risk factors: a meta-analysis of randomised controlled
trials, Mansoor (2016)

Bez presné

definice el



Priklady a definice low-carb, high-fat diety?

Publikace Prijem energie ze sacharidt

Effects of low-carbohydrate diets versus low-fat diets on metabolic

risk factors: a meta-analysis of randomized controlled clinical trials. Pod 45 %
Hu (2012)
Low-Carbohydrate Diets: A Matter of Love or Hate, Frigolet (2011) 20—-40 7%
Low-carbohydrate nutrition and metabolism, Westmann (2007) 50-150 g/den

Effects of low-carbohydrate diets v. low-fat diets on body weight
and cardiovascular risk factors: a meta-analysis of randomised Pod 20 % CEP
controlled trials., Mansoor (2016)

Evidence that supports the prescription of low-carbohydrate high-
fat diets: a narrative review, Noakes (2017)

Pod 26 % CEP, do 130 g/den



Jednotny pohled na definici
obou typu stravovani neexistuje

Definice se odviji od pohledu
daného odbornika ci spolecnosti
Low-fat (high-carb) nejcastéji 20-30 % CEP z tuka

Low-carb nejcastéji do 150 g S za den nebo do 20 % CEP



Ketogenni dieta

* Potreba snizit pfijem sacharidli pod cca 50 g za den,
aby organismus zacal tvorit tzv. ketolatky z mastnych kyselin

* Nastava i pri hladovéni nebo pri dlouhotrvajici sportovni aktivité

* Pomér zivin prfi ketogenni dieté: 5-10 % S (do cca 50 g), 75-80 % T, 15-20 % B

Rozlisujme!

fyziologicky stav - — stav u dekompenzovanych
hladovéni nebo velmi snizeny prijem diabetiki, nadmérné vystupniovani lipolyzy

sacharidt a koncentrace ketonu v krvi = acidéza,
ohrozeni zivota
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The Effects of Ketogenic Dieting on Body Composition,
Strength, Power, and Hormonal Profiles
in Resistance Training Males (2017)

* 2 druhy diet po dobu 11 tydnti u trénovanych muza
pri silovém tréninku a vliv na télesné slozeni, trénink 3x tydné full-body

Weeks | Weeks 1-2 | Weeks Weeks |Week 11 | Week 11
1-2 3-10 3-10

Keto diet | Western diet | Keto diet | Western diet | Keto diet | Western diet

Mean
calories 2652.9 25281 % 26086 £ 25495 % 26195 % 2513.1%
per day 205.6 200.4 157.5 212.5 1921 236.8
(kcal)
Protein 1393 12982 11.9 1336+ |1322+£13.3| 1311 % 130.2+ 144
16.4 10.8 10.9
Fat 219+202 | 8395+144 21702+ | 83.4+£133 1158 + 834+174
15. 4.9
Carbo- 31427 | 31422235 |309x£59 | 3176 £ 31.1 263.5% 3104 £ 245

hydrates 42.9




Zmeény v télesném slozeni ve st

Bone (2016), Manipulat
(aanges DXA Estimates
udaili

* Obrovské zmény v télesném slozeni
v 11. tydnu byly dany znovuzavedenim
sacharidt do stravy a retenci vody
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Zameérné ovlivnéni vysledk( autory studie?
https://sci-fit.net/wilson-keto-analysis/

= The head researcher, Dr. Jacob Wilson, Ph.D., CSCS*D, works for Privit, a
company that sells ketogenic supplements.

= Dominic D'Agostino has a patent, entitled: "Compositions and methods for
producing elevated and sustained ketosis". He is funded by Patrick Arnold of
KetoTech (Source 1, source 2). Further, D'Agostino has published a paper ("Cancer
as a metabolic disease: implications for novel therapeutics") where he promotes
ketone supplementation as a potential strategy for managing cancer. Quoted
from the paper: "Conflict of Interest Statement: None declared.’

= Jeff Volek 1s affiliated with Atkins diet. He has a website called Art and Science of
Low Carb, and he has a book entitled "The Art and Science of Low Carbohydrate

Living: An Expert Guide to Making the Life-Saving Benefits of Carbohydrate
Restriction Sustainable and Enjoyable”

This alone does not mean that we should automatically discard the results of the study,
as ['ve written about in this article! But, we should be aware of these COls.




Efficacy of ketogenic diet on body composition during
resistance training in trained men:
a randomized controlled trial (2018)

Day of the Week
* 8tydenni studie, trénovani mladi muzi

* 4x tydné silovy trénink 1 2 3 4 5 6 7
UL LL R UL LL R R

Kontrolni dieta Ketogenni dieta Bench Press Squet

e Zkouman vliv na télesné slozeni

Pull-Ups Deadlift
39 kcal/kg TH 39 keal/kg TH Sk Gy i i
2 g/ kg TH proteindl 2 g/ kg TH proteindi ™"~ i e Py e
55 % energie S <10% % energie S ‘?:;Tf:z Macine ol Roe
25 % energie T 70 % energie T ‘
| Reps m | Rest | m Ut |

«6-8 RM +3 min Yes «18-24 s



Vysledky studie po 8 tydnech a zaver

ET——— Kontrolni dieta

Hmotnost 1,4 kg + 0,9 kg
Télesny tuk -1,1kg -0,4 kg
Beztukova télesna hmotnost -0,3 kg +1,4 kg

(zahrnujici svaly)

KD muze byt zpusob, jak redukovat tuk a neztratit svalovou hmotu, nicméné

zfejmé neni optimalni pro narust svalové hmoty béhem kalorického nadbytku

KD aktivuje podobné metabolické drahy jako hladovéni a stres

KD ad libitum vétsinou navic vede ke snizenému prijmu energie
—> velmi sytiva dieta, na které hire dosahneme kalorického nadbytku



Dlouhodoby vliv na télesné slozeni silovych sportovcu
a schopnost nabirat novou svalovou hmotu

1) Dieta musi poskytovat dostate¢ny prijem proteini a energetickych substratt

2) Nutrienty a glykogen mohou ovliviiovat signalni drahy podporuijici/sniZujici svalovy
rast ve svalovych burikach = neprokazalo se

3) Ketogenni dieta (nikoliv low-carb) mize ve svalovych burikdach negativné ovliviiovat
signalni drahy zapojené ve tvorbé novych svalovych proteint

2) Ketogenni diety mohou byt pro nariist nové svalové hmoty méné vyhodné




Rybi olej (LC PUFA) a silovy trénink

* Rybi olejajeho LC n-3 PUFA EPA a DHA jsou znamé sirokymi ucinky na
metabolismus (imunomodulace, inflamace, kardiovaskuldrni nemoci, atd.)

* Svoje opodstatnéni by mohly miti ve sportovni vyzivé..?

* Mickleborough, 2013 (Omega-3 Polyunsaturated Fatty Acids in Physical
Performance Optimization)

* Pozitivni vliv na deformabilitu ¢ervenych krvinek (lepsi transport kysliku krvi)
* Mozné zmirnéni potréninkové bolestivosti svala

* Pozitivni vliv na zanétlivou reakci v poskozené svalové tkani navozenou
silovym tréninkem



Mickleborough, 2013 (Omega-3 Polyunsaturated
Fatty Acids in Physical Performance Optimization)

» It has been suggested that for most athletes, ingesting
approximately 1-2 g/day of EPA and DHA at a ratio of EPA to DHA
of 2:1 would be beneficial in counteracting exercise-induced
inflammation and for the overall health of an athlete (Simopoulos,
2007). However, it should be noted that an omega-3 PUFA (EPA+DHA)
dose of <3,000 mg/day has been designated as safe for general
consumption by the U.S. Food and Drug Administration (2004).”

* Radeéji se drzme doporuceni 250 mg EPA+DHA denne



MCT tuky a jejich vyuzitive v

Characteristics

Properties

Structure

CGaloric Value

Digestion/
Absorption

Storage

Medium Chaln Triglycerides

Waier soluble.

Lower smoke point.
Have no essentlal fatty aclds.

6-12 hydrocarbons.
All saturated fatty aclds.

8.3 calories per gram.

Do not stimulate CCK.
Do not require bile or pancreatic
ENZYMes.

Directly absorbed into portal circulation
bound to albumin.

Do not require carnitine for transport
Into the mitochondria.

Adipose tissue (less).

F 7 o

yzivé silovych sportovcu

Long Chain Triglycerides

Lipid soluble.
Higher smoke point.
Contaln essential fatty acids.

13 to 21 hydrocarbons (long chain).

= 22 hydrocarbons (very long chain).
Both are saturated and unsaturated fatty
acids.

9.2 calories per gram.

Stimulate CCK.

Require bile and pancreatic enzymes (lipase).
Need to be incorporated into micelles, then
into chylomicrons for entry Into the lymphatic
system.

Require carnitine for transport into the
mitochondria.

Adipose tissue (more).



,,Kokosovy olej story‘ aneb je kokosovy ole;
skutecné MCT tuk? ©

MCT tuky maji v molekule

celkovy pocet uhlik 24-30

V kokosovém oleji ma tuto velikost
pouze cca 4 % TAG, divodem je
vysoky obsah kyseliny l[aurové
Kyselin laurova se navic v
metabolismu chova spiSe jako LCFA a
je zabudovavana do chylomiker

Z tohoto pohledu nemlzZeme
kokosovy olej povazovat za MCT tuk,
jak je na néj typicky nahlizeno

Coconut oil

Oliree il

dutter

Yo composition

% composition

o composition

C4:0 Butyric acid <1 <0.1 25
Ca:0 Caproic acid 0.7 <0.1 19
C8:0 Caprylic acid B.6 0.1 12
C10:0 Capric acid 6.3 <0.1 25
C12:0 Lauric acid 47.6 <0.1 3
C14:0 Wiyristic acid 18.6 <0.1 106
C14:1 <0.1 <0.1 09
C15:0 <0.1 <0.1 11
C16:0 Palmitic acid 8.6 148 281
Cl6:1 Palmitoleic acid <0.1 15 14
C17:0 <0.1 <0.1 0.6
C17:1 <0.1 <0.1 0.4
C18.0 Stearic Acid 3.4 3 12 4
C1B:1t <0.1 32
C18:1n9 | Oleic Acid 5.2 63.5 222
C181n7 | cis-Vaccenic Acid <0.1 2.8 0.4




MCT tuky a jejich vyuziti ve vyzivé silovych sportovcu

Na rozdil od LCFA, MCT se stihnou vstrebat rychleji
Z MCT tuku v jatrech vznikaji ketolatky = zdroj energie pro svaly

Mozné Setreni svalového glykogenu

Studie na silovych sportovcich prakticky neexistu;ji

Neexistuji doporuceni pro jejich prijem v navaznosti na trénink

Berning, 1996 (The Role of Medium-Chain Triglycerides in Exercise)



MCT tuky a jejich vyuziti ve vyzivé silovych sportovcu

* Mozny nepatrny pozitivni vliv na hubnuti

* Mumme (2015): Effects of Medium-Chain Triglycerides on Weight Loss and Body
Composition: A Meta-Analysis of Randomized Controlled Trials

e Zaveér: ,,Replacement of LCTs with MCTs in the diet could potentially induce
modest reductions in body weight and composition without adversely affecting
lipid profiles. However, further research is required by independent research
groups using large, well-designed studies to confirm the efficacy of MCT and to
determine the dosage needed for the management of a healthy body weight and
composition.*



Prijem tukd: Shrnuti

Konkrétni ucelené doporuceni po prijem tuk v silovych sportech neexistuje

Prijem tukd co do kvality a kvantity by mél byt v souladu s oficidlnimi doporucenimi
narodnich/mezinarodnich autorit

Dlouhodobé by prijem tukd nemél klesat pod 20 % CEP
Idealni prijem v rozmezi 20-30 CEP

Low-carb a ketogenni diety nemaji ve srovnani s béznym stravovanim zadnou
vyhodu, spise naopak

Prijem tuk( pred tréninkovou jednotkou spiSe omezovat

Prijem tuk( po tréninkové jednotce neni nutnosti, ale nabizi se (v rdmci celkového
prijmu tukd a tukl dle jejich nasycenosti)

Mozny pfinos prijmu LC PUFA n-3 (morské ryby, rybi olej)
MCT tuky jako doplnék stravy nemaji smysl



° /7 /7 o o
Rekapitulace traveni sacharidu
Zalatek travenijiz v istech pomoci enzymu ptyalinu (alfa-amylazy)
V zaludku alfa-amylaza inaktivovana kysely zaludenim prostfedim

Traveni pokracuje v duodenu pomoci pankreatické amylazy (Skrob = dextriny
- oligosacharidy) a enzym tzv. kartacového lemu strevnich bunék

(oligosacharidy a disacharidy = monosacharidy)

Enzymy kartacového lemu: laktaza, maltaza, sacharaza, alfa-dextrinaza
Vstiebavaji se pouze monosacharidy: glukdza, galaktdza, fruktdza

Monosacharidy do bunék streva vstupuiji:
1) Pomoci SGLT s kationty sodiku (sodium-glucose coupled transporter)
2) Pomoci GLUT2 a GLUTS5 (fruktéza) transportéra



Pohled na SGLT a GLUT2 transportéry

ELOOD




Carbohydrate Digestion and Absorption
| diglary carbohydrales
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Vstup glukozy do bunék
Inzulin Anabolismus Podpora syntézy glykogenu
Snizeni glykogenolyzy, glukoneogeneze

Stepeni jaterniho glykogenu

luk K l
slukagon atabolismus Podpora glukoneogeneze
Kortizol Katabolismus Podpora glukoneogeneze z glukogennich AMK
Snizeni citlivosti na inzulin
Adrenalin O o e —— Zvyseneé stépeni glykogenu

a oxidace glukozy

Snizeni citlivosti na inzulin
RUstovy hormon Tlumi glykolyzu, prednostni vyuzivani MK
jako zdroje energie

* V Uvahu pfichazi jesSté hormony stitné Zlazy (obecné snizend/zvysSena oxidace Zivin)



Dulezitost prijmu sacharidi

Exkluzivni zdroj energie pfi vysokych intenzitach bez pristupu kysliku (anaerobni glykolyza)
Exkluzivni zdroj energie pro buriky bez mitochondrii (¢ervené krvinky)

Velmi dudlezity zdroj energie i pro buriky mozkové

Dostatecné glykogenové zasoby esencidlni pro maximalni vykon, doplnovani po vykonu
Dostatecny prijem ,,chrani‘ aminokyseliny (neni tfeba je pouZit jako zdroj energie pfi zatézi)
Pro preZiti nejsou esencialni (organismus si glukézu mlZze vytvorit)

... 5, ZvEtSeni svalll pred fitness soutézi (sacharidova superkompenzace)
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Obecna doporuceni pro prijem sacharidti v silovych sportech

* Prijem sacharidl by se mél odvijet od energetické narocnosti, objemu, intenzity a
frekvence trénink( = Bezpodminecny individualni pfistup ke kazdému klientovi!!

* Svou roli mazZe hrat i nacasovani prijmu sacharidt (ddleZitost rychlé obnovy
glykogenovych zdsob) a podpory regenerace po tréninku

* NCSA, 2010 (National Strength and Conditioning Association) (Guide to Sport and
Exercise Nutrition)

e Slater, 2011 (Nutrition guidelines for strength sports: sprinting, weightlifting, throwing
events, and bodybuilding)

* Ackoliv silovi sportovci mohou podstupovat stejné narocny trénink co do poctu hodin,
jejich potreba sacharidu ve srovnani s vytrvalostnimi sportovci je nizsi a spada
do rozmezi 3-7 g/kg TH

» Rekreacni sportovci (se sedavym zaméstnanim, studenti), mohou mit tento prijem

VVVVVV



https://www.researchgate.net/publication/51208261_Nutrition_guidelines_for_strength_sports_Sprinting_weightlifting_throwing_events_and_bodybuilding
https://www.researchgate.net/publication/51208261_Nutrition_guidelines_for_strength_sports_Sprinting_weightlifting_throwing_events_and_bodybuilding
https://www.researchgate.net/publication/51208261_Nutrition_guidelines_for_strength_sports_Sprinting_weightlifting_throwing_events_and_bodybuilding
https://www.researchgate.net/publication/51208261_Nutrition_guidelines_for_strength_sports_Sprinting_weightlifting_throwing_events_and_bodybuilding

Carbohydrate Restriction: Friend or Foe of
Resistance-Based Exercise Performance? (2018)

* U typického silového tréninku s kratsi dobou trvani (pod 45 minut),
vysokou intenzitou pouzitych vah (nad 80-85 % 1RM) a malym objemem prace
(ne vice nez 8 sérii) by nizky pFijem sacharidii nemél vyraznéji omezovat vykon,
a proto ziejmé ani adaptacni mechanismy (sila, hypertrofie)

VVVVV

uz snizeny prijem sacharidi mdZze snizovat vykon a potencialné i dlouhodobé hypertrofii.

* Jak rychle se spotfebovava glykogen?

6 sérii predkopavani vedlo ke snizeni glykogenu ve stehennim svalu o 39 7%

3 série bicepsovych zdvihu snizily zasoby glykogenu v bicepsu 0 24 %
45min trénink celého téla vedl ke snizeni celotélovych zasob glykogenu o 23-447%



Potreba sacharidu v silovém sportu: Zajimavosti

* 6 sérii predkopavani vedlo ke sniZzeni glykogenu ve stehennim svalu 0 39 %

* 3 série bicepsovych zdvihu snizily zasoby glykogenu v bicepsu o 24 %.
* 45minutovy trénink celého téla vedl| ke snizeni zasob glykogenu 0 23-44%

Glycogen Depletion and
Fatigue Sensation
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https://www.physiology.org/doi/pdf/10.1152/jappl.1991.70.4.1700
https://www.ncbi.nlm.nih.gov/pubmed/10364416
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Carbohydrate intake and resistance-based exercise:
are current recommendations reflective
of actual need? (2017)

* Narozdil od vytrvalostniho sportu, doporuceni pro pfijem sacharidid nejsou pevné stanovena

* Studie tykajici se vlivu na silovy vykon jsou provadény ve smyslu akutniho i chronického
pusobeni, vychdazi vsak nejednoznacné (odlisné protokoly tréninku, délka trvani studie,
definice low-carb stravy)

* Mozny negativni vliv low-carb/keto diet na intracelularni signalizaci v kaskddé syntézy
svalovych bilkovin

* Inzulin a vysoky pfijem sacharidl neni tfeba pro syntézu bilkovin, jedna se spiSe o
antikatabolicky efekt (Abdulla, 2016)



https://www.ncbi.nlm.nih.gov/pubmed/26404065
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Carbohydrate intake and resistance-based
exercise: are current recommendations
reflective of actual need? (2017)

Fig. 1. Simplified illustration of cell signalling pathways associated with protein synthesis and degradation in skeletal muscle resulting from nutdent intake, gycogen
concentrations and mechanical loading. (a) Carbohydrate (CHO) ingestion results in the secretion o insulin from the pancreas into the blood, which binds to insulin
receptors (IR) on the sarcdemma, activating the phosphatidylinositol-3-0H kinase (PI2K)-AK pathway. Akt inhibits forkhead box O (FaxO) activity by promoting its
axporation from the nucleus into the cyioplasm and inducing its degradation, inhibiting protein degradation systems autophagy and the ubiquitin proteasome pathway.
Akt removes wberous sclerosis complex 2 (TSC2) from the ysosomal membrane, allowing for mammalian target of rapamycin complex 1 (mTORC1) to interact with its
activator Ras homologue enriched in bran ([ Bheb) at the lysosome. Activation of mTORC1 results in increased activity of nbosomal kinases 56 (SBk; pTOSEBK, pS0SEK)
and inhibition of eukaryotic intiation fackor 4E-binding protein (4E-BP1), leading to protein synthesis, —————- , Physiological concentrations of insulin have not been
shown to increase prolein synthesis in human muscle. (b) Low muscle glycogen levels may increase 5' AMP-activated protein kinase (AMPEK) activity, leading to an
enhanced activity of TSC2 and inhibition of mTORC1 activity, -—---- , Unestablished effect of glycogen concentrations on AMPK in human skelatal muscle at rest or
duning and after resistance exercise; inhibitory effect of AMPK on mTORC1 may notimpair mTORCT activity in human skaletal muscle iollowing resistance exencise or
aming acid feeding. (c) Heavy mechanical lbading (L.e. resistance exercise) activates a cumently unknown kinase, which phosphorylates TSC2 within a RxRooc /T
motf resulting in its translocation from the lysosome, allowing mTORC1 © bind with Rheb. Phosphatidic acid (PA) activates mTORC1, possibly by direct binding to the
124Da FK506-hinding protein (FKBP12)-raparmy cin-binding domain. ------ , Increased PA is likely mediated by diacylgycerol kinase £ (DGKE) activity. (d) Amino acid
transporters (AAT) uptake amino acids into the sarcoplasm. An increase in intracellular aminog acid levels facilitate translocation of mTORCA to the lysosomal surface
medated by the Rag family of G-proteins where it can interact with Bheb. €=——, ===3 Stimulatory response; =, == inhibitory response.



IA"NA 3
Macronutrient intake (2'kg'd) CHO group (n=9) C group (n=9)
Pre CHO 337 (127 3.73 (£ 1.21)
Int CHO 630053712 313@10m
Pre protein 1.64 (= 0.537) 1.43 (£ 0.552)
Int protein 1.89 (= 0.437) 1.54 (£ 0.314)
Pre fat 0.85 (+ 0.336) 0.97 (£ 0.547)
Int fat 1.16 (= 0.410) 0.54 (= 0.540)
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Prijem sacharidu pred tréninkovou jednotkou

* Cilem sportovce je do tréninku prichazet s co nejvyssimi zasobami glykogenu

* Doplnovani svaloveho glykogenu zacina ihned po predchozim tréninku a kondi
predtréninkovym jidlem
(dilezitost nastaveni celkového jidelnicku, nejen prijmu stravy kolem tréninku)

* Mnohé studie ukazaly také pozitivni efekt na vykon pfi prijmu sacharidd v poslednim
jidle pred vykonem

* Posledni jidlo pred tréninkem:

* Idealni kombinace proteint (0,25 g/kg TH, 20-40 g) spolu s pfijmem sacharidu
(dle preferenci a celkového pfijmu energie, napr. do 1 g/kg TH)

* Prijem vétSiho mnozstvi sacharidi muze byt vSak pro nékoho nezadouci
(vylouceni pfrilis inzulinu = zfejmé zvySena tvorba serotoninu = tGinava)



Prijem sacharidll béhem tréninkové jednotky

» U silovych disciplin (posilovani) — vétSinou prijem pouze tekutin (mozné
doplnit BCAA)

* DelSi (cca nad 1 h.) trvanfi aktivity — prijem iontovych napoji a hypotonickych
napojl s niz§im obsahem sacharidu pro jejich bezproblémovy prijem

* V pripadé zdpast (kolektivni sporty) — doplnéni pomoci geld, tycinek,
sacharidovych napojd, ovoce



Prijem sacharidu po tréninkové jednotce

* Prijem sacharidid po tréninku neni nutnosti (pokud tuto informaci vztdhneme
pouze na silové sporty, kde nam jde o narlst svalové hmoty a primarnim
zajmem neni rychlé doplnéni glykogenu)

* V pripadé ostatnich sportt (kolektivni sporty, atletika, dvoufazové tréninky)
s vétSim objemem tréninkd je tfeba s obnovou zasob glykogenu zacit
co nejrychleji

* Obnova glykogenovych zasob ve 2 fazich: Jentjens, 2003 (Determinants of
Post-Exercise Glycogen Synthesis During Short-Term Recovery)

* 1) Velmi rychla do 60 min. po zatézi
* 2) Pomalejsi 24 h. po zatézi

* Prijem S a B soucasné v poméru 3:1 zajisténi rychlejsi syntézy glykogenu a
podpory MPS (cca1g S/kg TH + 20-40 g B)



Prijem sacharidl a dalSich zivin po tréninkové
jednotce

* V pripadé silovych sportl (kulturistika, fitness) neni nutnosti brzky prijem sacharid(
ve formé doplnku stravy

* Jak se tedy chovat v tomto pripadé?

* Po tréninkové jednotce: Pfijem syrovatkovych bilkovin v mnozstvi 0,25 g/kg TH,
nebo 20-40 g v absolutnim mnozZstvi (zvazit prijem sacharidi)

* Za 90-120 minut: PFrijem pevného potréninkového jidla s vyvazenym zastoupenim
3 zakladnich zivin:

* 1) Sacharidy: Podle celkového denniho pfijmu sacharidi (vétSinou do 1g/kg TH)
* 2) Bilkoviny: V mnozstvi 0,25 g/kg TH, nebo 20-40 g
* 3) Tuky: Podle celkového denniho prijmu tukt (10-20 g)



NejCasteji doporucovany prijem makrozivin
v silovych sportech: Shrnuti

Nutrition guidelines for strength sports: Sprinting, weightlifting, throwing events,
and bodybuilding (2011)

PFrijem sacharidu:
3-7 g/kg TH (nebo jako zbytek do CEP pfi zapoditani pfijmu T a B)

Evidence-based recommendations for natural bodybuilding contest preparation:
nutrition and supplementation (2014)

Prijem tukd:
20-35 % CEP

International Society of Sports Nutrition Position Stand: protein and exercise (2017)
1,4-2,0 g/kg TH
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