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Weight management, at’ uz dolu nebo nahoru

Nebude cilova hmotnost zvysovat riziko nékterych chorob ¢i zranéni?

Bude cilova hmotnost v souladu s celkovym zdravim organismu?

Nebude cilova hmotnost omezovat sportovni vykon?

Bere cilova hmotnost v Uvahu genetické pozadi daného sportovce?

MUze byt cilovda hmotnost dale udrzovana bez vyskytu problému popsanych vyse?



Pribirani u sportovcu: jaké jsou duvody?

Posun do vy$si hmotnostni kategorie (nezalezi na ,,kvalité“ nabrané tkané)
Nabirdni svalové hmoty a posun vykonnosti (ideadlné nejcistsi svalova hmota)
Snizit riziko zranéni (,,ochranit klouby tukem ¢&i svalovou hmotou*)

Zvysit silu

Nejcastéjsi otazky:

1) Jaky energeticky prebytek je pro nabirani hmotnosti ten nejlepsi?
2) Jaké ziviny pfi pfibirani zvolit?

3) Lze rychlost pfibirani svalové hmoty néjak urychlit vy$sim pFijmem Zivin?



Konkrétni faktory zvysujici
potrebu prijmu energie a bilkovin
pro rust svalové hmoty

Energy cost of
resistance training,
plus post-exercise

elevation in metabolism

Overcome potential
compensatory elevation in
NEAT due to less time
in sedentary activities

Energy cost
of increased protein
turnover (both
protein synthesis
and degradation)
following resistance
exercise

Overcome
compensatory
elevation in RMR,
NEAT & ExEE due
to increased
metabolically
active tissue

Enhanced

skeletal muscle
hypertrophy

Amino acids for
de novo protein
synthesis

Overcome
compensatory
elevation in DIT




Nastaveni energetickeho prebytku

1) Pfebytek vyjadieny absolutnimi Cisly v kJ/kcal
2) Pfrebytek vyjadreny v % CEP nad udrzovaci pfijem

Pr.: Navyseni prijmu o 1 000 kJ: v jidelnicku Zeny se mize jednat o zvySeni cca 15 %,
zatimco 1 000 kJ v jidelnicku muze muze znamenat navysSeni
napr. pouze polovi¢ni narlst co do % CEP

Pr.: Navyseni 10 % aktualniho CEP: u obou prikladd (muz i Zena) se bude jednat o
navyseni prijmu vztazeného na konkrétni CEP



Jak rychle nabirat hmotnost?

Rychlost nabirani hmotnosti (svalové i tukové tkané) se bude odvijet
od rtiznych aspektu:

1) Velikost energetického prebytku

2) Fyzicka aktivita (silovy vs. vytrvalostni trénink a celkova energeticka bilance)

3) Genetické pozadi
* 4) Trojpomér Zivin a zastoupeni bilkovin
* 5) Doba silového tréninku (¢im delsi ,,kariéra“, tim pomaleji se svaly nabiraji)



Bouchard (1990), The Response to Long-Term
Overfeeding in Identical Twins

* 12 paru monozygotickych dvojcat, energeticky prebytek 1 000 kcal po dobu 84 dni

* Rozdily mezi nabranymi hmotnostmi jsou pomérné velké, mensi samozrejmeé
u paru dvoijcat
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Figure 1: Comparisan of the weight (left) and visceral fat (right) gains in twin pairs; high correlations were
observed for both, but the correlation was significantly more pranounced faor the unhealthy visceral fat than it
was for the mere body weight (Bouchard. 1990).



Bray (2012), Effect of Dietary Protein Content
on Weight Gain, Energy Expenditure,

and Body Composition During Overeating

8 tydnu v energetickém prebytku cca 40 % nad CEP
* 3 skupiny ucastniki s odliSnym prijmem proteint:
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Bray (2012), Vliv prejidani na télesné slozeni

* Nizky pfijem proteint béhem prejidani vede k narlstu pouze
tukové tkané. Vyssi pfijem proteinu vede i ke zvysSeni FFM,
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Jaky energeticky prebytek tedy nastavit?

* Nutna spoluprace od klienta (napr. 7denni zaznam stravy pomoci vazeni)
* Urceni aktudlniho energetickeého prijmu, na kteréem klient drzi hmotnost

* Nastavit novy prijem Zivin: navyseni prijmu energie o 5-15 %

* ldeadlné kazdych 14 dnt vazeni + méfeni obvodu télesnych partii (stehno, lytko, pas,
boky, obvod hrudniku, paze)

* Vysetreni na pristroji k odhadu télesného slozeni
* Pozor na vykyvy retence vody v priubéhu menstruacniho cyklu

* Obézni za¢atecnici mohou zaroven hubnout tuk a nabirat beztukovou hmotu (viz dale)



Galgani (2008), Energy metabolism, fuel selection
and body weight regulation
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Jak rychle pribirat hmotnost?

* Pro maximalné Cisté nabirani svalové hmoty se obecné nedoporucuje pfilis rychlé
nabirani télesné hmotnosti, rychlost nabirani mize byt ovlivnéna i roky aktivniho
tréninku a postupnym pfiblizovanim k naturdlnimu limitu
(zfejmé nékde v okoli FFMI= 25)

Roky produktivniho tréninku MnoZstvi kilogrami nabranych zarok 1kg = 2,2 |bs
1. 9-12 kg (az 1 kg za mésic)

2. 4,5-6 kg (az pil kila za mésic)

3. 2-3 kg (méné neZ podl kila za mésic)

4. avice 1-1,5 kg (mésiéné nema cenu podirar)



Lze rychlost pribirani svalove hmoty néjak
urychlit vyssim prijmem zivin?
* Hormonalni nastaveni clovéka nedovoluje nabirat svalovou hmotu rychleji
nez zhruba 0,25 kg za tyden (tj. cca 1 kg za mésic)
* Toto dislo plati navic pouze v zacatcich silového tréninku

* Z tohoto pohledu nema smysl pri honbé za svaly pfibirat velkou hmotnost
—> velka ¢ast bude tvorena télesnou vodou a tukem

ZvysSeni télesného tuku a jeho negativni dopady:
1) Snizeni citlivosti na inzulin = podpora nekvalitniho pfibirani na hmotnosti

2) ZvySeni TK, zvySena zatéz pro KV soustavu

3) SniZeni hladiny testosteronu (aromatizace v tukové tkani) - zhorseni
anabolického prostredi

* 4) ZvySena zatéz pro pohybovy aparat
* 5) a mnoho dalSich...



Suma sumarum: Ziviny pro pribirani
* Nastaveni energetického prebytku zhruba 5-15 % aktualniho CEP
* Bilkoviny: minimalné zachovat v rozmezi dle ISSN (2017), tj. 1,4-2,0 g/kg TH

* Tuky: Prijem tukd u sportovci by se mohl pohybovat mezi 25-30 % CEP,
rozhodné nejit pod 20 % CEP

* Sacharidy: dopocditat do pozadovaného pfijmu energie, vétsinou 4-7 g/kg TH




3 frontiers
N Nutntion

Eront Mutr. 2013; 6: 131. PMCID: PMCEB710320
Published online 2013 Aug 20. doi: 10.33859/fnut 2013.00131 PMID: 31482093

Is an Energy Surplus Required to Maximize Skeletal Muscle Hypertrophy
Associated With Resistance Training

Gary John Sl;a’[er,a"znt Brad P. I:]ie’[er,gr Damian James I"u'1ar5h,‘i Eric Russell Helms,Er Gregory Shaw,ﬁ and Juma Iraki’

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6710320/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6710320/

Hubnuti u sportovcu: jaké jsou davody?

Akutni snizeni hmotnosti z divodu dosahnuti pozadované hmotnostni kategorie
Nizka hmotnost jako konkuren¢ni vyhoda = vytrvalostni sporty

Zvyseni vykonnosti (,,zbyte¢nd hmotnost navic*)

ZlepSeni zdravotniho stavu (TK, krevni lipidy, glykémie, zanétlivost)

Estetika = nizké % télesného tuku

Nejcastéjsi otazky:

1) Jaky energeticky deficit je pro redukci hmotnosti ten nejlepsi?

2) Jaké ziviny pfi hubnuti neopomenout?

3) Jaka rychlost ztraty télesné hmotnosti se povazuje za optimalni?



Nastaveni energetickeho deficitu

* 1) Deficit vyjadreny absolutnimi isly v kJ/kcal
* 2) Deficit vyjadreny v % CEP pod udrzovaci prijem

* PF.: SniZeni prijmu napf. o 500 kcal: (500 kcal > cca 2 kg/mesm),
500 kcal muze v jidelnicku predstavovat i vice nez 25 % CEP,
v pfipadé muze napfr. kolem 15 % CEP > odlisSné deficity pro rizné sportovce

* Pr.: Snizeni prijmu energie o urcité % z CEP: Urcite snizeni prijmu energie
o konkrétni % bude u obou pripadd vhodnéjsi



Rychlost ztraty telesne hmotnosti

* Ztracend hmotnost by neméla byt pocitdna na absolutni kilogramy
* Vice motivacni je prepocet na ztracena 7% TH (napf. u Zen)
* Optimalni rychlost hubnuti: 0,5-1% TH za tyden

 Ze zacatku mlze byt ztrata hmotnostii rychlejsi (télesna voda)
* Rychlejsi ubytek dale v dieté je vétSinou zapri¢inén vyssi ztratou FFM



Suma sumarum: Jake zZiviny pri hubnuti
neopomenout?’

Nastaveni energetického deficitu 15-20 % aktualniho CEP

Bilkoviny: minimdlné zachovat v rozmezi dle ISSN (2017), tj. 1,4-2,0 g/kg TH
U silovych estetickych sportovcili moznost pfijmu bilkovin jesté navysit
Prijmy bilkovin podporujici hubnuti a zachovani FFM ve studiich: 1,6 g/kg TH a vice

Tuky: ACSM, 2016 (Position Statement: Nutrition and Athletic Performance):

25-30 % CEP, Prijem tukt u sportovcl by dlouhodobé nemél klesnout pod 20 % CEP

* Sacharidy: dopocditat do pozadovaného pfijmu energie, vétsinou 3-5 g/kg TH




Jak na pfijem bilkovin u sportovcu
pri kalorickeé restrikci? Rlzné pohledy

A systematic review of dietary protein during caloric restriction in

: A case for higher intakes, Helms (2014)
Pri kalorické restrikci prijem 1,8-2,7 g/kg TH
tj. 2,3-3,1 g/lkg FFM

Tyka se spiSe estetickych disciplin s maximalni redukci télesného tuku
(kulturistika, fitness)

Dietary Protein for Training Adaptation and Body Composition Manipulation

in , Witard (2019)
Pri kalorické restrikci prijem 1,6-2,4 g/kg TH

MUze se tykat atletickych disciplin se silovymi prvky, nebo obecné sportovci



Pomer prijimanych zakladnich zivin: Shrnuti

Bilkoviny (g/kg TH)

Tuky

Sacharidy

Udrzovani
hmotnosti

Pribirani

svalové hmoty

Redukce télesné
hmotnosti

Sportovci obecné: 1,2-2,0
Silovi sportovci: 1,4-2,0
Bézna populace: 0,8-1,0

Sportovci obecné: 1,4-2,0
Bézna populace: alespon 1,6
Silové sporty: 2,3-3,1 (g/kg FFM)

20-35 %
z prijmu
energie

25-35 7%
z prijmu
energie

20-30 %
z prijmu
energie

Zbytek dle celkového
energetického prijmu

(3-Xg)

Zbytek dle celkového
energetického prijmu

(3-Xg)

Zbytek dle celkového
energetického prijmu
(cca3-5g)



Dulezitost proteinu v dieté



Vliv kalorického deficitu na MPS a MPB

Acute energy deprivation affects skeletal muscle protein
synthesis and associated intracellular signaling proteins

in physically active adults, Pasiakos (2010)

Reduced resting skeletal muscle protein synthesis is rescued v klidu snizeni MPS o0 27 %
by resistance exercise and protein ingestion following short-  gpejeni proteinu + cvi¢eni >
term energy deficit, Areta (2014) zvy$eni MPS

Effects of short-term energy deficit on muscle protein
breakdown and intramuscular proteolysis in normal-weight Zvy$eni MPB aZ 0 60 %
young adults, Carbone (2014)

Pronounced energy restriction with elevated protein intake

results in no change in proteolysis and reductions in skeletal

muscle protein synthesis that are mitigated by resistance Bez vlivu na MPB
exercise, Hector (2018)



Mettler (2010), Increased Protein Intake Reduces
Lean Body Mass Loss during Weight Loss in Athletes

Body mass Fat mass Lean mass
» 2 skupiny atlet(l, stejny energeticky '
deficit (—40 %), ale odliSny prijem
proteing. 1
* 1. skupina: pfijem 1 g/kg TH B 1
(cca 15 % CEP) "

* 2. skupina: pfijem 2,3 g/lkg TH B |
(cca35% CEP) x m— Control

T High protein

Change from baseline [kg]
Mg
I

FIGURE 2—Change of body mass, [al, and lean mass [rom baseline
(average of the two measurements before the weight loss) to the end
of the 2-wk weight loss for the control (2 = 10) and the high-protein
(r = 10) groups. Values are mean + SE. *Signilicant dilference between
the two groups (P = 0L036). **Signilicant dilference between the two
agroups (P = 0.006).




Longland (2016), Higher compared with lower dietary protein
during an energy deficit combined with intense exercise promotes
greater lean mass gain and fat mass loss: a randomized trial

Uéastnici nikdy pi‘ed tim nebyli zapojeni do silového tréninku, 1-2x tydné rekreaéni sport
4 tydny v energetickém deficitu 40 % (,,Body recomposition study*)

2 skupiny prijmu proteint:

1) 2,4 g/kg TH
2)1,2 g/lkg TH

Tréninky 6x tydné:

Silovy trénink
HIT
LIST

vék
Hmotnost (kg)
Vyska (m)

BMI (kg2/m)
Tukova hmota (kg)
Télesny tuk (%)
Lean body mass (kg)

23 2
100,1 + 12,8
1,84 + 0,06
29,7 + 3,9
22,1+ 7,3
23,6 + 6,1
73+ 6,8

CON
23 2
96 * 14,6
1,84 + 0,08
20,6 + 2,7
22,8 £7,2
24,8 £ 6,3
69,2 + 8,1



béhem obdobi

Dietary intake (including protein beverages) during the intervention’

Prijem zivin

PRO CON P

Protein, g 245+31 11619 =0.001
Protein, g/kg 2401 12x0.1 =0.01
Protein, g/kg LEM 33£01 1701 =0.001
Carbohydrate, g 311+35 286+35 0.21
Carbohydrate,g/kg 3.1£03 3.0x0.2 0.68
Fat, g 38+6 8613 0.005
Fat, g/kg 04+01 09201 0.012



Longland (2016): Vysledky | = PRO ] CON

*
2- E
Vit v s e , LBM
* ,,Zacatecnici mohou nabirat svaly
v energetickém deficitu*
_ﬁ-
*
_ PRO group PRO group CON group CON group
POST POST
Body mass (kg) 100,1+12,8 94,2 + 13,7 96 + 14,6 92,5 + 14
Body fat (kg) 23,6 + 5,6 18,8 + 6,2 24,8 + 6,1 21,1+ 6,1

Lean mass (kg) 73,1+ 6,8 74,3 £ 6,7 69,2 + 6,1 69,2 + 6,1




Mohou nabirat svaly (naturalné)
| zavodnici v diete?



The Effects of Intensive Weight Reduction on Body
Composition and Serum Hormones in Female Fitness
Competitors (2016)

* 4mésicni dietni intervence v priprave na zavody v body a bikiny fitness
e 27 Ucastnic

e ZkuSenost s tréninkem 3,5+1,4 roku

* Kardio trénink a silovy trénink 5x tydné

« Zkouman vliv na hormony a télesné sloZzeni (PRE-MID-POST)



The Effects of Intensive Weight Reduction on Body
Composition and Serum Hormones in Female Fitness
Competitors (2016)

Energeticky deficit 22.9 + 13.8% v priuméru

Prijem energie (PRE-MID-POST) 9903.7 +1785.8 7887.6 +1440.9 9273.4 +2186.6

Prijem proteini (PRE-MID-POST)  202.5* 44.1 189.7 +39.5 195.4 * 41.5 (lehce nad 3 g/kg)
Prijem sacharidd (PRE-MID-POST)  215.6 + 67.7 (3.35 = 1 g/kg) 126.1 + 49.1 (2.10 + 0.84) 188.5 +72.5
Prijem tuk( (PRE-MID-POST) 64.4 £16.2 56.8 £16.4 59.7 +13.0 (cca1g/kg TH)



The Effects of Intensive Weight Reduction on Body Composition
and Serum Hormones in Female Fitness Competitors (2016)

Pohled na télesné slozeni vsech ucastnic

Diet M Fat mass change (pre-mid, %)

0 1 Lean mass change (pre-mid, %)
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Layman (2005), Dietary Protein and Exercise Have
Additive Effects on Body Composition
during Weight Loss in Adult Women

* 4 skupiny Zen, prijem energie 7,1 MJ,
skupina PRO (1,6 g/kg TH) (vyssi B), -

skupina CHO (0,8 g/kg TH) (niz3i B), § - —_—
E -4
+ cviceni (5x tydné chize, 2x tydné silovy » :
trénink), : ,
g
8 s =i
* doba trvani 4 meésice R
| Group | o

FIGURE 1 Changes in relative body fatness (%Fat) for adult
women after 16 wk of consuming reduced-energy diets with a ratio of
carbohydrates:protein > 3.5 (CHO) or < 1.5 (PRO) with or without a
supervised exercise program (EX: 5 d/wk walking and 2 d/wk resistance
training). Values are means * SEM, n = 12. "Significant main effect of
diet, P < 0.05; #significant main effect of exercise, P < 0.05.



Layman (2005), Dietary Protein and Exercise Have
Additive Effects on Body Composition
during Weight Loss in Adult Women

Hmotnost
Pred 91,1£5,1 86,1%4,6 93,7%3,5 79,8%2,7
Po 82,4%4,4 76,3%3,9 85,9%3,5 73,1£2,8
Tukova hmota
Pred 39,0%3,0 40,9+3,6 40,6+2,0 36,3+2,2
Po 33,1£2,4 32,1+2,9 35,6%2,1 30,8%2,3
Beztukova hmota
Pred 50,6+2,5 42,6+1,4 51,7%1,7 40,6+0,8
Po 48,6%2,4 42,2+1,4 49,0+1,8 39,6+0,8



Rizika (nepfiméreného a dlouhodobého)
energetického deficitu?



(Ne)priméreny energeticky deficit

Snizeni sportovniho vykonu, koordinace, koncentrace

Snizeni regenerace

Riziko ztraty svalové hmoty

Snizeni sily, zasob svalového glykogenu

Snizeni pozitivnich adaptacnich mechanismu na trénink

VySSi riziko zranéni

ZvysSena psychickd nepohoda (pocit hladu, podrdZzdénost, inava, deprese?)
Snizeni obranyschopnosti

Zmény v hormonalnich hladinach



Zmény v hladinach hormont béhem nizkého energetického prijmu:
Trexler (2014), Metabolic adaptation to weight loss: implications for the athlete

| romen | zména | Metbolickefek

Leptin Snizeni Snizeni BMR
Ghrelin Zvyseni Zvyseni pocitu hladu
o Mozny vliv na ztra lové
Testosteron Snizeni Ozny viiv na ztratu svalove

hmoty, libido

Katabolické prostredi

Xerize: Zvyseni (podpora glukoneogeneze z AMK)
: N Snizeni antikatabolického
Inzulin Snizeni o . )
pusobeniinzulinu
Glukagon Zvyseni Podpora glukoneogeneze

T3 Snizeni Snizeni BMR
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Jak zabranit metabolické adaptaci v dieté?

Rozumny energeticky deficit
Radéji pridat na pohybu nez ubirat energeticky prijem

Narusovani energetického deficitu cilenymi refeed dn|y (1=2x za 7-14 dni navyseni pfijmu
na udrzovaci, nebo cca 5-10 % nad udrzovaci pfijem kalorii)

1) AKutni navyseni energetickeho prijmu nad aktualni prijem energie
zfejmé pozitivni vliv na hladinu leptinu a hormonu stitné zlazy = mozné zvySeni BMR
2) Toto navyseni ener%lc(etického prijmu by mélo pochazet pfedevsim

ze sacharidu (vyhoda tkvi i v doplnéni svalového glykogenu)

Chin-Chance (2000), Twenty-four-hour leptin levels respond to cumulative short-term energy imbalance
and predict subsequent intake

Jenkins (1997), Carbohydrate intake and short-term regulation of leptin in humans



Mozné vyhody zarazeni refeedl do redukcni diety

Vyssi redukce télesného tuku

Nizsi riziko ztraty svalové hmoty
Pozitivni dopad na hormonalni systém (hladiny stitné zlazy, pohlavni hormony)
Snizeni pocitovani hladu a chuté na sladké
Vyssi efektivita v celkovém dodrzovani dietniho rezimu
Pozitivni dopad na psychiku
Moznost lepsiho vykonu pri fyzické aktivité
NizSi riziko jojo-efektu po ukonceni diety



Byrne (2018) Intermittent energy
restriction improves weight loss efficiency
in obese men: the MATADOR study

 Fifty-one men with obesity were randomised to 16 weeks of either: (1)
continuous (CON), or (2) intermittent (INT) ER completed as 8 x 2-week blocks of
ER alternating with 7 x 2-week blocks of energy balance (30 weeks total). Forty-
seven participants completed a 4-week baseline phase and commenced the
intervention (CON: N=23, 39.4+6.8 years, 111.1+9.1 kg, 34.3+3.0 kgm~2; INT:
N=24, 39.849.5 years, 110.2+13.8 kg, 34.1+4.0 kg m~2). During ER, energy intake
was equivalent to 67% of weight maintenance requirements in both groups. Body
weight, fat mass (FM), fat-free mass (FFM) and resting energy expenditure (REE)
were measured throughout the study.

Metoda,,1+1*
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Dalsi literatura pro zajemce

Article
Intermittent Energy Restriction Attenuates the Loss of 'Z“
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A Randomized Controlled Trial Campbell, 2020 N\eto
2) Sports (Basel). 2019 Jan: 7(1): 22. PMCID: PMC6359485

Published online 2019 Jan 16. doi: 10.3390/sports 7010022 PMID: 30654501

Intermittent Dieting: Theoretical Considerations for the Athlete

Effectiveness of Diet
3) Refeeds and Diet Breaks
as a Precontest Strategy

Guillermo Escalante, DSc, MBA, ATC, CSCS, CISSN,' Bill I. Campbell, PhD, CSCS, FISSN,? and Layne Norton, PhD?
'California State University San Bernardino, San Bernardino, California; ?University of South Florida, Tampa, Florida;
and *BioLayne LLC, Lutz, Florida



Davoodi (2014), Calorie Shifting Diet Versus Calorie
Restriction Diet: A Comparative Clinical Trial Study

Studie pouzivajici 2 odliSné zplsoby diety (navrzeni deficitu)
1) Trvaly energeticky deficit

2) Deficit energie s ,,refeed ad libitum periodami 11+3 (3x),
tedy 42 dni (6 tydnt)

Follow-up studie po ukondeni studie 1 mésic (faze 3)

* 1200kcal on 11 * 1500kcal on 11

UEaStnllCi: Obéznll ieny (BM|=33, Vék 37 IEt) diet days e 1200kcal on 11 diet days
» Ad-libitum diet diet days ¢ Ad-libitum diet
for 3 days e Ad-libitum diet for 3 days

for 3 days
i Phase 3
CSD CR

Base line 11 days diet 3 days diet Follow-up Baseline Diet Follow-up

Energy
(kcal/d) 2460+264 1365+214% 1971+224 1611£237* 24324739 1186£163** 1562+208%



Davoodi (2014), Calorie Shifting Diet Versus Calorie
Restriction Diet: A Comparative Clinical Trial Study
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Dela chronicky nedostatecny prijem energie
atlety nachylne k ukladani tuku?

* Deutz (2000), Relationship between energy deficits and body composition
in elite female gymnasts and runners

0.6 m Gymnasts mRunners

. not significant

’ for any of the

the more severe ny
groups

0.4 you starve, the “ ‘ you starve, the

0.3 fatter you are fatter you are l

0.2

- || .
0

-0.1 . . -

-0.2

the more often

19338}

-0.3
-0.4

-0.5

Totalhourswith  Totalhourswith Mo, hourswith Kcal Mo, hourswith Kcal Energy consumed Energy expended in
surplus Kcal deficit Kcal deficit >300 surplus =300 in 24 hr. 24 hr.

Figure 2: Relaticnships {Pearson comelations) between energy balance factors and body fat percentage in all athletes,
gymnasts, and runners {Ceutz. 2000
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Zmeény v hladinach hormonu béhem nizkého
energetického prijmu: Trexler (2014), Metabolic
adaptation to weight loss: implications for the athlete

Leptin Snizeni Snizeni BMR
Ghrelin Zvyseni Zvyseni pocitu hladu
Testosteron Snizeni Mozny vliv na ztratu FFM, libido
Kortizol Zvyseni Katabolické prostredi
: s Snizeni antikatabolického
Inzulin Snizeni . . . :
pusobeniinzulinu
T3 Snizeni Snizeni BMR

Ztrata menstruace,
Estrogen Snizeni ovlivnéni kostniho
metabolismu



Cetnd pozorovani ukdzala, Ze sportujici Zeny a divky
trpi ztratou menstruace nebo snizenou kostni
hustotou mnohem Casteji nez nesportujici zeny
stejného veku.

Jaka vysvetleni postupne existovalaz
K ¢emu se veéda priklani nyni?



1. Teorie 0 vymizeni menstruace

Procento téelesného tuku



Humn Reprod. 1987 Aug;2(8).521-33.

Body fat, menarche, fitness and fertility.
Frisch RET.

+ Author information

Abstract

Many well-trained athletes, ballet dancers and women who diet excessively have secondary ar primary amenorrhoea. Less extensive
training or weight loss may result in anovulatory menstrual cycles, or a shortened luteal phase. These disruptions of reproductive ability are
due to hypothalamic dysfunction, which is correlated with weight loss or excessive leanness. Itis proposed thatthese associations are
causal and that the high percentage of body fat (26-28%) in the mature human female may influence reproduction directly. Four
mechanisms are known: (i) adipose tissue converts androgens to oestraogen by aromatization. Body fat is thus a significant extragonadal
source of oestrogen; (ii) body weight, hence fatness, influences the direction of oestrogen metabolism to more potent or less potent farms;
leaner women make more catechol oestrogens, the less potent form; (i) obese women and young, fat girls have a diminished capacity for
oestrogen to bind sex-hormone-binding-globulin; (iv) adipose tissue can store steroid hormones. An indirect mechanism may be signals
of abnormal control of temperature and changes in energy metabolism, which accompany excessive leanness. The hypothalamic
reproductive dysfunction results in abnormal gonadotrophin secretion: there is an age inappropriate secretory pattern of luteinizing
hormone (LH) and follicle stimulating hormone (F5H), resembling that of prepubertal children. The secretion of LH and the responses to

LHREH are reduced in direct correlation with the amount of weight loss. Other evidence from non-athletic and athletic women and mammals
is presented in support of the hypothesis that a particular, minimum ratio of fat to lean mass is normally necessary for menarche
(approximately 17% fat'body wt) and the maintenance of female reproductive ability (approximately 22% fat/body wit). Momograms are given

for the prediction of these critical weights for height from a fatness index; these weights are useful clinically in the evaluation of nutritional
amenorrhoea and the restoration of fertility in underweight women. Evidence is presented that undernutrition and hard physical work can
affect the natural fertility of populations, by the delay of menarche, a longer period of adolescent subfecundity a longer birth interval and an
earlier age of menopause. Data from a study of the long-term reproductive health of 2622 former college athletes compared with 2766 non-
athletes show that the former college athletes had a significantly lower lifetime occurrence of breast cancer and cancers of the reproductive
svstem. and 3 lower lifetime occurrence of benian tumours ofthese tissues, compared with the non-athlefes (ABSTEACT TEUNCATED AT




Body fat, menarche, fitness and fertility (1987)

Prvni teorie o plodnosti byly vazany na mnozstvi télesného tuku
Mlada divka musi dosahnout urcitého mnozstvi tuku, aby probéhla menarché
Nedostatek télesného tuku = zpozdéni menarché

Nedostatek télesného tuku dale v Zivoté = ztrata menstruace a nemoznost
otéhotnét (vykladdano tak, Ze Zena nemad dostatek energetickych zdsob pro zdarné

téhotenstvi a kojeni)

Minimalni mnozstvi teélesného tuku pro menarché: 17 % BF

Udrzeni reproduk¢énich schopnosti zeny dale v zivoté: minimalné 22 % BF



Loucks (2003), Energy Availability, Not Body Fatness,

Regulates Reproductive Function in Women
* Neuspéch ,,BODY COMPOSITION HYPOTHESIS* o télesném tuku

* Di Carlo (1999), Hypogonadotropic hypogonadotropism in obese women after
biliopancreatic diversion

This review highlights the author's current perspective on the most prominent hypotheses that have been proposed to
explain the high prevalence of menstrual disorders observed in physically active women. Readers are referred to
earlier reviews (*'%7%) as introductions to more comprehensive considerations of the related literature. In athletes,
most menstrual disorders result from a disturbance of the gonadotropin releasing hormone (GnRH) pulse generator in
the hypothalamus of the brain. This is reflected in a disruption of the pulsatile rhythm of luteinizing hormone (LH)
pulsatility in the blood, on which ovarian function critically depends. What disturbs the GnRH pulse generator in
athletes has been the subject of controversy for 20 yrs. The earliest hypothesis based on anthropometric
measurements attributed these disruptions to insufficient body fat stores. Later hypotheses based on other behavioral
observations and biochemical measurements attributed the disruptions to the stress of exercise and to energy
deficiency caused by dietary restriction or exercise energy expenditure.



2. Teorie 0 vymizeni menstruace

Stres zpUsobeny fyzickou aktivitou



Nizka vs. Dostatecna EA za rliznych situaci

Jedna z prvnich studii potvrzujici kliCcovy vliv nizké energetické dostupnosti na poruchu menstruace.
Energy (kcal kg LBM.d1) 00

45 o Intake
Adequate EA
(~45 kcal.kg? LBM.d1)

- - B Low EA associated with:

- 45  «  Reduced insulin

[~ * Reduced IGF-1
Increased cortisol
Reduced pulse frequency of
Luteinising Hormone (LH)

* |ncreased amplitude of LH pulse

Low EA
(~10 kcal.kg™ LBM.d)

Loucks, (1998) Low energy availability, Sedentary Trial Exercise Trial
not stress of exercise, alters LH pulsatility (Exercise = 0) (Exercise = 30 kcal.kg! LBM.d"2)
in exercising women



Endocrine markers of semistarvation in healthy lean
men in a multistressor environment

K E Friedl ', R J Moore, R W Hoyt, L J Marchitelli, L E Martinez-Lopez, E W Askew

Affiliations + expand
PMID: 10797147 DOl 10.1152/jappl.2000.88.5.1820
Free article

Abstract

We tested the hypothesis that key endocrine responses to semistarvation would be attenuated by
changing only the food intake in a multistressor environment that also included sustained
workload, inadequate sleep, and thermal strain. Serum hormones were compared within and
between two groups of healthy young male volunteers participating in the 8-wk US Army Ranger
course, with four repeated cycles of restricted energy intakes and refeeding: group 1 (n = 49) and
group 2 (n = 48); energy deficits averaged 1,200 and 1,000 kcal/day, respectively. After 8 wk, most
of group 1 achieved a minimum body fat, serum 3,5,3'-triodothyronine (T(3)) was below normal
(78 +/- 20 ng/dl), testosterone (T) approached castrate levels (4.5 +/- 3.9 nmol/l), insulin-like
growth factor | (IGF-I) declined by one-half (75 +/- 25 microg/l), and cholesterol rose from 158 +/-
31to 217 +/- 38 mg/dl. Bioavailable T(3) and T were further reduced by increases in their specific
binding proteins in response to declining insulin. Refeeding, even with continuation of the other
stressors, produced prompt recovery of T(3), T, and IGF-I. Higher energy intakes in group 2
attenuated the subclinical hypothyroidism and hypercholesterolemia, whereas consistent luteinizing
hormone suppression indicated centrally mediated threshold effects on gonadal hormone
suppression. We conclude that low T, T(3), and IGF-l remained reliable markers of acute energy
deficits in the presence of other stressors; elevated cholesterol and cortisol provided information
about chronic status, corresponding to diminishing body fat stores.

Further data undermining the stress hypothesis have also been reported in a
study of young male soldiers participating in the 8-wk U.S. Army Ranger training
course (3). This course is divided into four 2-wk phases in forest, desert, mountain,
and swamp environments, during which trainees undergo daily military skill
training, 8- to 12-km patrols carrying 32-kg rucksacks, sleep deprivation (~3.6 h of
sleep nightly), and dietary intakes during alternate wk of ~2000 and ~5000
kcal-d-1. During the course, trainees lost ~12 kg of body weight. Blood sampling at
the end of each wk revealed that triiodothyronine (T3), insulin-like growth factor |
(IGF-1), and testosterone levels fell ~20%, ~50%, and ~70%, respectively, during wk
on diets of 2000 kcal-d™' and returned to normal initial levels during alternate wk
on diets of 5000 kcal-d™, despite continued exposure to all other training stresses.

Thus, exercise appears to have no deleterious effect on reproductive function
apart from the impact of its energy cost on energy availability. If the HPA axis
disrupts the GnRH pulse generator in athletes, it probably does so by mediating
the influence of energy availability.



3. Teorie 0 vymizeni menstruace
a dalsich zdravotnich problémech

Tzv. Nizka energeticka dostupnost
(Low Energy Availability, LEA)



Klasicky pohled na energetickou bilanci
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Neni to jen o energeticke bilanci...
Jiny pohled na slozky vydeje energie cloveka

Koncept energetické dostupnosti

Udrzba/obnova bunék, télesnych tkani
Pohyb
Termoregulace (tvorba tepla, udrZzovani teploty)
Rust (vyvoj, rust svalové hmoty, atd)
Reprodukce

... Imunitni funkce, spravna funkce organt atd...




Energeticka bilance Energeticka dostupnost

A
A J

RMR
EA — = energeticka
Denni dostupnost
0= — TEF minus eneri;?_etick)'r vstup do
vystup z prijem fyziologickych
fyziologickych NEAT procesi
procest _J
EEE minus EEE
Reprezentuje energetickou bilanci Zivého Reprezentuje energii dostupnou Zivému
organismu béhem udrzovani jeho fyziologickych organismu slouZici k udrzeni jeho fyziologickych

funkci. funkci.



Mladé zdravé Zeny byly vystaveny nékolika experimentim s rtiznou energetickou dostupnosti
po dobu 5 dni (rizny prijem energie a stejny vydej energie skrze pohyb).
Vyzkumniky zajimalo, pri jaké EA dojde k poruseni spravné pulzality vylu¢ovani hormonu LH.
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Vyzkumnici pozorovali, Ze k naruseni pulzality hormonu LH doslo pfi EA 20 kcal/kg FFM,
zatimco pri EA 30 kcal/kg FFM a 45 kcal/kg FFM byla pulzalita zachovana. Nejvice nachylné byly k tomuto
naruseni Zeny s kratsi lutealni fazi cyklu - 11 dni (Zeny s kratsi fazi byly ze studie vg*azeny).
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LH pulsatility is disrupted at a threshold of energy availability in regularly menstruating women (2003)
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Jak organismus pozna,
ze je energeticka dostupnost nizka:
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aurce: Melina PE: Endocrine Physiology, 4th Edition: www.accessmedicineg.com

of energy availability in regularly menstruating women (2003 ) the rccrav-till companies, tnc. all rights reserved.



Hormon stihlosti leptin a jeho funkce

* Objeven teprve v 90. letech minulého stoleti

* Hormon vyluc¢ovany tukovymi burikami
* Vliv na fizeni pfijmu potravy (vysoké hladiny v krvi = navozeni sytosti)
* Hladiny leptinu uzce koreluji s mnozstvim tuku v organismu

Ztrata 10 % z pocatecni hmotnosti = propad hladin leptinu az 0 50 %

* Na jeho hladinu ma vsak velky vliv i prijem energie. Leptin informuje centrum
hypotalamu nejen o dlouhodobéjsi energetické dostupnosti (mnozstvi télesného
tuku), ale také o aktualni energetické dostupnosti (bilance pfijmu a vydeje

VVVVVV

energie v ramci dni a tydni), ktera je dilezitéjsi.

1) 4 dny vystaveni LEA pokles leptinu o cca 55 % oproti dniim s dostatecnou EA

2) 5 dni LEA pokles leptinu o0 67 %.

1) Low energy availability in exercising men is associated with reduced leptin and insulin but not with changes in other
metabolic hormones (2016)
2) Decrease in serum leptin after prolonged physical activity in men (2002)
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Female Athlete Triad

American College of Sports Medicine (2007) The Female Athlete Triad

VanBaak (2016) The Female Athlete Triad

* Syndrom poprve popsany v roce 1992

spolecnosti American College of Sports Medicine

* Tento syndrom je definovan:

* 1) Nizka energeticka dostupnost

(s nebo bez soucasného vyskytu poruch prijmu

potravy jako mentalni anorexie, bulimie

nebo jinych, blize nespecifikovanych poruch)

* 2) Menstruacni dysfunkce

(nepravidelnost—oligomenorrhea nebo Uplné

vymizeni cyklu-amenorrhea)

* 3) SniZzena kostni denzita
(osteopenie nebo zdvazn

Vewvw/

&jsi os

teopordza)

Not
eating
enough

Restricted
eating

Eating disorder

FEMALE
ATHLETE
TRIAD Low

Irregular bone
periods density

Amenorrhea Dsteoporosis


https://journals.lww.com/acsm-msse/Fulltext/2007/10000/The_Female_Athlete_Triad.26.aspx
https://journals.lww.com/acsm-csmr/Fulltext/2016/01000/The_Female_Athlete_Triad.5.aspx
https://journals.lww.com/acsm-csmr/Fulltext/2016/01000/The_Female_Athlete_Triad.5.aspx
https://journals.lww.com/acsm-csmr/Fulltext/2016/01000/The_Female_Athlete_Triad.5.aspx
https://journals.lww.com/acsm-csmr/Fulltext/2016/01000/The_Female_Athlete_Triad.5.aspx
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https://journals.lww.com/acsm-csmr/Fulltext/2016/01000/The_Female_Athlete_Triad.5.aspx

Figure 1 Health Consequences of Relative Energy Deficiency in Sport . - - .
(RED-S) showing an expanded concept of the Female Athlete Triad to ifr:gsl;fnz{* A?;ﬁgi?:mﬁs seﬁﬁ-fsnzﬂahm Enery Dericincy
acknowledge a wider range of outcomes and the application to male - ’

athletes (*Psychological conseguences can either precede RED-5 or be

the result of RED-S). '



Nejohrozenegjsi skupinou jsou mladé sportovkyne

* Nejohrozenéjsi skupinou jsou mladé sportovkynée téch sportovnich disciplin,
kde je nutné:

* 1) Soutézit s nizkym procentem télesného tuku z diivodu estetiky
(bikiny fitness, body fitness a dalsi discipliny, dale pak gymnastika, krasobrusleni,
baletky, atd.)

* 2) Dlouhodobé udrzovat nizkou télesnou hmotnost, nebo narazové hubnout
pro udrzeni hmotnostni kategorie

* 3) UdrZovat nizké procentu télesného tuku z didvodu maximalni vykonnosti
(vytrvalostni sporty, atletika)

* 4) Jakékoliv sportovkyné, které absolvuji velky objem trénink( a pohybové aktivity
* 5) Sportovkyné, které se stravuji alternativné



Problémy se ale netykaji jen Zen, ale také muzu

Obecné muzi s vysokym vydejem energie pri tréninku, nutnosti kontroly hmotnosti
Oblast kulturistiky a fitness
Bojové sporty

Cyklisté, bézci a dalsi vytrvalostni sportovci
Zokejové, veslafi

Obecné sporty, kde je kladen dlraz na hmotnost (hmotnostni kategorie)
a co nejlepsi pomeér sila/hmotnost



Duvody nizké energetické dostupnosti

Nezamysleny nedostatecny prijem energie, napr. z dlvodu Spatnych vyzivovych znalosti
a neznalosti spravné vyzivy, malému hladu
Velmi vysoky energeticky vydej, tézko vyrovnatelny energetickym prijmem z bézné stravy
(energeticky deficit vytvoreny pohybem nevyvola takovy hlad jako deficit vyvolany
kalorickou restrikci)
Alternativni vyzivové styly, vyfazovani nékterych skupin potravin,
omezeni ve vyzivé z divodu probihajicich chorob
Cilené nizky pfijem energie z diivodu poruch prijmu potravy
(mentalni anorexie, bulimie)

Chronickd onemocnéni s vlivem na prijem stravy nebo jeji vstfebatelnost a vydej energie
(zanéty GIT, nddorovd onemocnéni, onemocnéni stitné zlazy)



Loucks, (1998) Low energy availability, not

stress of exercise, alters LH pulsatility in
exercising women

* the exercising women in this experiment reported that they were satisfied with the
amount of food they consumed during the low energy availability treatment and that
they had to force themselves to consume all the food they were administered in the
balanced energy availability treatment. Thus, hunger may be an insensitive indicator
of the energy needs of physically active women, just as thirst is an insensitive
indicator of water needs during prolonged exercise. Athletes may need to eat by
discipline without hunger to prevent reproductive disorders while training, just as
they drink by discipline without thirst to prevent dehydration during a long race.



Duvody nizké energetické dostupnosti

Unava z tréninku a nizka motivace/nedostatek sil pro pfipravu jidla

Nedostatek prilezitosti béhem dne najist se
Mala kaloricka denzita jidla (pfrilis ,,zdravé“ jidlo)
Nepravidelnosti ve stravovani
Nedostatek financi pro kvalitni jidlo
Spoléhani se pouze na hlad, ktery nemusi odrazet skutecné potreby energie

Neopodstatnéné kategorické zavrhovani doplnku stravy s obsahem energie
(sacharidy, iontové ndpoje, meal replacement)

Negativni role trenéra (zdlrazriovani dlleZitosti Stihlosti), spoluhraci

Negativni role socidlnich médii a influenceru



Rizikové faktory pro vznik poruch pfijmu potravy

Nizké sebevédomi

Perfekcionismus
Problémy v rodiné
Psychologicke predispozice
Genetika

Alternativni stravovani



Priklad: vypocet EA

Zena ve véku 25 let s vy$kou 170 cm a hmotnosti 65 kg

Zastoupeni télesného tuku: 20 %, FFM (65x0,8=52 kg)

Aktudlni prumérny energeticky prijem: 2 000 kcal

Primérny vydej energie prostfednictvim tréninku: 600 kcal

Energeticka dostupnost = Celkovy prijem energie — Energie vydana pohybovou aktivitou

Energetickd dostupnost = (2 000 — 600)/Beztukova télesnd hmotnost
EA=1400/52
EA = 26,9 kcal/kg FFM -> pfi dlouhodobém pfijmu rizikové pro hormonaini rovnovahu



Co je to beztukova hmotnost FFM (fat free mass)?

Celkova télesna hmotnost bez zapocitani télesného tuku

FFM = Celkova télesnd hmotnost — hmotnost tukové tkané

Je slozena z:
1) Télesna voda (TBW, total body water)
2) Proteiny (hmota orgdnd, svalovd hmota)

3) Mineralni latky (kostni hmota)

* Moznost zjistit na pfistrojich mérici télesné slozeni — pozor na pravidla pro spravné méreni



Uskali pfi vypoctu energetické dostupnosti v praxi

Uskali ® Zavaznost mozné chyby

Nepresnost urceni FFM
FFM (vliv hydratace, denni doby, kvality
pristroje)

Relativné mal3
(chyba max nékolik kg FFM)

Underreporting ,,nezdravych* potravin,
Celkovy pfijem overreporting ,,zdravych potravin* Teoreticky vysoka
energie Neochota peclivé zaznamenavat prijem (+-100-500 kcal/d)
Obecné lidé podhodnocuji svij prijem
Energie vydana na  Jaké aktivity pocitat? (tenka hranice Teoreticky vysoka
sportovni aktivitu mezi NEAT a EAT) pr.: rychld chize (+-100-500 kcal/d)



Obtize vyvolane dlouhodobe shizenymi
hladinami estrogent a menstruacni
dysfunkce

* Neplodnost (Nattiv et al., 2007)

* Nepravidelnost ovulace a z toho riziko nechténého otéhotnéni (Nattiv et al.,
2007)

* Zhorsena funkce cévni stény a zvysené riziko vzniku chorob srdce a cév
(Lieberman et al., 1994)

* Zmény hodnot krevnich lipid(i (zvyseni ,,zlé*“ LDL frakce cholesterolu)
(Rickenlund et al., 2005)

* Snizend kostni denzita (Gilsanz, 2011)



Menstruacni dysfunkce

* Primarni amenorrhea: pokud se menarché nedostavi do 15. roku véku

* Sekundarni amenorrhea: 3 mésice a déle trvajici vynechani menstruace u Zeny,
ktera dosud menstruovala

* Oligomenorrhea: délka cyklu vice nez 35 dni nebo méne nez 9 za rok



Snizena kostni denzita

* PUsobeni estrogenu na kostni tkan je nezbytné pro zvysovani kostni denzity
* VétSina zen dosahuje maximalni kostni hustoty ve 3. dekade zivota
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Jsou ohrozeni také muzi?

Problémy s nizkou energetickou dostupnosti, hypogonadismus
(snizena hladina LH a testosteronu), snizend kostni denzita

* Zejména u vytrvalostnich sportovcl, ale mohou se tykat kazdého sportovce

Problémy se netykaji jen vyse zminéného, ale jsou soucasti syndromu RED-S
Vliv na psychiku

Towards a Sustainable Nutrition Paradigm in Physique Sport: A Narrative Review (2019)
Parallels with the Female Athlete Triad in Male Athletes (2016)

Reproductive Dysfunction from the Stress of Exercise Training is not Gender Specific:
The “Exercise-Hypogonadal Male Condition (2014)



Nizka energeticka dostupnost u muzu.
Jsou muzi odolnéjsi nez zeny?
Negative Consequences of Low Energy Availability
in Natural Male Bodybuilding: A Review

Petter Fagerberg
Karolinska Institutet

Energy availability (EA) is a scientific concept describing how much energy is available for basic metabolic functions such as
reproduction, immunity, and skeletal homeostasis. Carefully controlled studies on women have shown pathological effects of
EA < 30 kcal'kg fat-free mass (FFM), and this state has been labeled low EA (LEA). Bodybuilding is a sport in which athletes
compete to show muscular definition, symmetry, and low body fat (BF). The process of contest preparation in bodybuilding
includes months of underfeeding, thus increasing the risk of LEA and its negative health consequences. As no well-controlled
studies have been conducted in natural male bodybuilders on effects of LEA, the aim of this review was to summarize what can
be extrapolated from previous relevant research findings in which EA can be calculated.|The reviewed literature indicates that
a prolonged EA < 25 kcal/kg FFMjresults in muscle loss, hormonal imbalances, psychological problems, and negatively affects

e cardiovascular system when approaching the lower limits of BF (~4%-5%) among males. Case studies on natural male
bodybuilders who prepare for contest show muscle loss (>40% of total weight loss) with EA < 20 kcal/kg FFM, and in the study
with the lowest observed BF (-4 kg), major mood disturbance and hormonal imbalances co-occurred. Studies also underline the
problem of BF overshoot during refeeding after extremes of LEA among males. A more tempered approach (EA > 25 kcal/
kg FFM) might result in less muscle loss among natural male bodybuilders who prepare for contest, but more research is needed.




Problémy s nizkym testosteronem

mohou mit i naturalni kulturisti:
Rossow (2013), Natural Bodybuilding Competition
Preparation and Recovery: A 12-Month Case Study

m-6months M-3months HOmonths M3 months M6 months [ the lowered thyroid function went

250% ] —— =
204 the tEﬂlD’Et’E i hﬂfpﬂwm L pﬂrl'l"li'l‘l-m! [: ?{” bﬂa“
 inhand W ) the low insulin is the @Very non-atp )

\ episodes (< 5 Passedon o Would have
1504 | necessary conseguence . Out on conteg e
100% -

0% -
0%
Testosterone Ghrelin Insulin Leptin Cortisol T3 T4 Brachial SBP Brachial DBP Heat rate
Hormones (rel.to baseline) Cardiovascular (rel. to baseline)




Jojo efekt pfi pripravé na soutéz

| due —
|I hﬂ“’ﬂﬂ'ﬂ A
 elative strengyy o - TCteNtion the
B Body mass (kg) M Fatfree mass (kg) % Body fat L ""'ﬂ&a_mm rimm; Iuﬁﬁm
ST Same
120 A — B 16%
- 14%
100
- 12%
B0 -
- 10%
60 - - B%
- 6%
40 -
- 45
20
- 2%
0 - - 0%

0 months 3 months & months



Within-Day Energy Deficiency and Metabolic Perturbation in
Male Endurance Athletes, Torstveit (2018)

* In conclusion, we found that male endurance athletes with suppressed RMR,
despite similar 24-hr energy balance and energy availability, spent more time in
energy deficits exceeding 400 kcal and had larger single-hour energy deficits
compared with those with normal RMR. WDED was associated with higher
cortisol levels and a lower testosterone:cortisol ratio. The results suggest that
assessing energy status in intervals of 24 hr may not be sufficient for detecting
athletes at risk for health-related consequences caused by energy deficiency.

Dalsi dikazy o vlivu frekvence prijmu stravy na hormony, tentokrat u muzi



International Olympic Committee (I0C) Consensus Statement
on Relative Energy Deficiency in Sport (RED-S): 2018 Update



Diagnostika RED-S

Monitoring skute¢ného 1) VyZivova anamnéza - vynechavani potravin, alternativni
energetického prijmu styly stravovani, frekvence stravy, doplriky stravy
2) Idedlné 7denni zaznam stravy pomoci vazeni

3) Energie z napojti

4) Casy pfijmu stravy
Monitoring skute¢ného 1) V béZnych podminkdach napr. chytré hodinky nebo MET
energetického vydeje jednotky aktivit

2) Objem sportovnich aktivit za tyden
3) Vyvoj vykonnosti (pokles, stagnace, rlst)

Endokrinologické vysetfeni 1) Hormonalni profil — pohlavni hormony, LH, T3, TSH, kortizol

Biochemické vySetfeni krve 1) Krevni obraz (anémie, imunitni buriky),
zakladni krevni odbéry (funkce organ, krevni lipidy)



Antropometrické vysetreni

1) Urceni télesného slozZeni (svaly, tuk)
2) Laboratorni uréeni hodnoty BMR

3) Vyvoj télesné hmotnosti

Celkové zdravi a cetnost zranéni

Psychologické ci psychiatrické vysetreni

(v pripadé podezreni na PPP)

Uzivana léciva

Menstruace

4) Kostni hustota

1) Cetnost nemocnosti (infekce, nachlazeni)

2) Zranéni (svalova zranéni, zlomeniny)

3) Gastrointestindlni problémy

4) Kardiovaskuldrni funkce - tepova frekvence, TK

1) Psychicky stav — zmény nalad, soustredénost
2) Projevy PPP

1) LéCiva s vlivem na hmotnost, chut’ k jidlu
2) Antikoncepce

1) Pravidelnost
2) Délka, mira krvaceni
3) Ménarché



Normalizace RED-S

 Zvysit kaloricky obsah (pridat tuk, zvysit sacharidové prilohy)

* Snizit prijem prehnané ,,zdravych jidel“ (nizkokaloricka jidla, pFilis vlakniny)

» Uzivani doplnk stravy pro zvyseni pfijmu energie (gainery, sacharidy, iontové napoje)
* Frekvence prijmu stravy (pravidelnost, ne pfilis velké pauzy mezi jidly)

 Priprava jidel dopredu, jidlo s sebou (napfr. na sportovisté)



Normalizace RED-S

* Potrebnost takto vysokého objemu aktivit (vykonnostni vs. rekreacni sport)

* Lepsi koordinace tréninku a stravy
e Kvantita vs. kvalita tréninku

 Periodizace tréninku



Normalizace RED-S

* Sportovkyné vytrvalostniho charakteru se snizenou kostni hustotou by se mely s
rozumem zapojit do odporového cviceni (pozitivni vliv na kostni hustotu)

* Zvysit prijem vapniku na 1 000-1 500 mg denné

* Hladiny Vitaminu D 25, OH v rozmezi 32 to 50 ng-mL™",
suplementace vitaminem D v davce 1500-2 000 IU-d™"




Péce o pacienta v ,,multidisciplinarnim tymu*

1) Lékar s vhledem do problematiky RED-S

2) Nutri¢ni specialista, vyzivovy poradce (urceni EA, optimalizace pfijmu energie)
3) Psycholog/psychiatr
4) Trenér

o\ 7/

6) Role spoluhracd, tréninkovych kolegfi



Prevence RED-S, Female Athlete Triad

 Vzdélavani ve vyzivé, dulezitost alespor ramcového stravovaciho planu

Povédomi o energetickém prijmu a vydeji

Zodpovédny pfistup k vlastni osobé

V pripadé hubnuti rozumné vedené redukce télesné hmotnosti

Konzultace se specialisty
* Vybér rozumného trenéra se znalosti problematiky
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