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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 cilova hmotnost dale udrZovana bez vyskytu problém( popsanych vyse?



Pribirani u sportovcu: jaké jsou duvody?

Posun do vy$si hmotnostni kategorie (nezalezi na ,,kvalité‘“ nabrané tkané)
Nabirani svalové hmoty (idedlné nejcistSi svalovd hmota)
SniZzit riziko zranéni (,,ochrdnit klouby télesnou ¢i svalovou hmotou*)

Zvysit silu

Nejcastéjsi otazky:

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

3) Lze rychlost pfibirani svalové hmoty néjak urychlit vyssim prijmem Zivin?



Nastaveni energetického prebytku

1) Pfebytek vyjadfeny absolutnimi isly v kJ/kcal
2) Pfrebytek vyjadreny v % CEP nad udrZovaci pfijem

Pr.: Navyseni prijmu o 1 000 kJ: v jidelnicku Zeny se mlze jednat o zvySeni cca 15 %,
zatimco 1 000 kJ v jidelni¢cku muze muze znamenat navyseni
napr. pouze polovi¢ni narust co do % CEP

Pr.: Navyseni 10 7% 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 se bude odvijet od rtiznych aspektu:

1) Velikost energetického prebytku

2) Fyzickd aktivita (silovy vs. vytrvalostni trénink a celkovd 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

3500 =
40 7% na.d CEVP o o 3000 — Overfed 40% Above Wt Stable El
e 3 skupiny Géastniki s odliSnym l oye | | [l
pfijmem proteinu: o %97 westable EI —
— TDEE____, :
* 1)47g(ccao,7 g/kg TH) g 20001 | |
* 2)140 g (cca1,8 glkg TH) ¥ o e ! L
- eep 1 I 1
[ Overfed Diets
* 3)228 g(cca3,0g/kg TH) Run-in Diet | ! LPD  NPD  HPD | Base. |
1000 |Prot 909 |, |Prot 47g 1409 2289 | 'Line |
Carb 361g | Carb 341g 369g 373g I Diet !
5004 |Fat 67g|'! |Fat 168g 157g 110g | ! :
. Kcal 2412 |, Kcal 3130 3508 3439 : |
Baseline Iu I;.: L :'5 [E

Weeks of Overfeeding



Body Wesght, kg

Bray (2012), Vliv pfejidani na télesné sloZeni

* Nizky pfijem proteint béhem prejidani vede k narlistu pouze
tukové tkané. Vyssi prijem proteini vede i ke tvorbé nové
svalové hmoty, a to bez FA.
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Jaky energeticky prebytek tedy nastavit?

* Nutna spoluprdce od klienta (napr. 3denni zaznam stravy pomoci vazeni)
* Urceni aktualniho energetického prijmu, na kterém klient drzi hmotnost

* Nastavit novy prijem Zivin: navyseni prijmu energie 0 10-15 %

* ldeadlné kazdych 14 dnti 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 prubéhu menstrua¢niho cyklu

e Obézni zacatecnici mohou zaroven hubnout tuk a nabirat svalovou 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 nedoporucuje prilis rychlé
nabirani télesné hmotnosti, rychlost nabirani mtze byt ovlivnéna i roky
aktivniho tréninku a postupnym pfiblizovanim k naturalnimu limitu

(zfejmé nékde v okoli FFMI 25)

Roky produktivniho tréninku

4. avice

MnoZstvi kilogrami nabranych zarok 1kg = 2,2 |bs

9-12 kg (az 1 kg za mésic)

4,5-6 kg (az pil kila za mésic)

2-3 kg (méné neZ podl kila za mésic)

1-1,5 kg (mésiéné nema cenu podirar)



Lze rychlost pribirani svalove hmoty nejak
urychlit vyssim pfijmem zivin?
* Hormonalni nastaveni Clovéka nedovoluje nabirat svalovou hmotu rychleji
neZ zhruba 0,25 kg za tyden (tj. cca 1 kg za mésic)
* Toto Cislo plati navic pouze v zacatcich silového tréninku

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

Zvyseni 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) a mnoho dalSich...



Suma sumarum

* Nastaveni energetického prebytku zhruba 10-15 % aktualniho CEP

* Bilkoviny: minimdlné zachovat v rozmezi dle ISSN (2017), tj. 1,4-2,0 g/kg TH

* Tuky: Pfijem tukl u sportovcli by se mohl pohybovat mezi 25-30 % CEP,
rozhodné nejit pod 20 % CEP

* Sacharidy: dopocitat do pozadovaného pfijmu energie, vétsinou 4-6 g/kg TH




Hubnuti u sportovcu: jaké jsou divody?

Akutni snizeni hmotnosti z divodu vejiti se do pozadované hmotnostni kategorie
Nizkd TH jako konkuren¢ni vyhoda = vytrvalostni sporty

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

Estetika = nizké % télesného tuku

Nejcastéjsi otazky:

1) Jaky energeticky deficit je pro redukci hmotnosti ten nejlepsi?
2) Jaké zZiviny pri hubnuti neopomenout?

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



Nastaveni energetického deficitu

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

* Pf.: SniZeni prijmu napfr. o 500 kcal: (500 kcal = cca 2 kg/mésic),
500 kcal mlze v jidelnicku predstavovat i vice nez 25 % CEP,
v pfipadé muze napfr. kolem 15 % CEP > odliSné deficity pro rlizné sportovce

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



Rychlost ztraty telesne hmotnosti

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

* Ze zacCatku mlze byt ztrata hmotnostii rychlejsi (télesnd voda)
* Rychlejsi ubytek dale v dieté je vétSinou zapficinén vyssi ztratou FFM



Suma sumaum: Jaké ziviny pri hubnuti
neopomenout?

Nastaveni energetického deficitu
Bilkoviny: minimdlné zachovat v rozmezi dle ISSN (2017), tj. 1,4-2,0 g/kg TH

U silovych estetickych sportovcii moznost pfijmu bilkovin jesté navysit

Helms, 2014 (A systematic review of dietary protein during caloric restriction
in resistance trained lean athletes: a case for higher intakes.): 2,3-3,1g/kg FFM

Tuky: ACSM, 2016 (Position Statement: Nutrition and Athletic Performance):
PFrijem tukd u sportovcl by dlouhodobé nemél klesnout pod 20 % CEP

Sacharidy: dopocitat do poZzadovaného pfijmu energie, vétsinou 2-4 g/kg TH



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

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

* 2. skupina: pfijem 2,3 g/lkg TH B |
(cca35% CEP) ' . s 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

4 tydny v energetickém deficitu 40 %

2 skupiny prijmu proteina:
1) 2,4 g/kg TH
2)1,2 g/lkg TH

Tréninky 6x tydné

Dietary intake (including protein beverages) during the intervention

Protein, g

Protein, g/kg
Protein, g/kg LBM
Carbohydrate, g
Carbohydrate, g/kg
Fat, g

Fat, g/kg

PRO

245131

24101

3.3%01

311+35

3.1+x0.3

38%6

0.4x0.1

CON

11615

1.2+0.1

1.7x0.1

286 £35

3.0+£0.2

86+ 13

0.9+0.1

p

<0.001

<0.01

=0.001

0.21

0.68

0.005

0.012

Participants’ characteristics before the intervention’

Age,y

Body mass, kg
Height, m
BMI, kg/m°
Fat mass, kg
Body fat, %

LBM, kg

23+12

100.1+£12.8

1.84 £0.06

29.7+3.9

22173

23.6%6.1

73.0+6.8

CON

23+2

96.0+ 14.6

1.84+0.08

29.6 2.7

22.8x7.2

24.8+6.3

69.2+8.1



Longland (2016): Vysledky

PRO CON
Pre Post Pre Post
Bndy mass, kg 1001 +12.8 04,27 + 13.?"‘T 96+ 14.6 92.5+14.0"
Bodyfat, kg 23.6t5.6 lB.&tE.E*_ 24.8+6.1 21.1+6.1"
Lean mass, k T3.1+6.8 4.3 tE.T*_ 69.2+6.1 89.2+6.1°
5 B PRO [ CON

*

LBM




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),

skupina CHO (0,8 g/kg TH), _"5: 2 R
E -3
+ cviceni (5x tydné chize, 2x tydné silovy P . -
trénink), . ;
&
5 o
e doba trvdni 4 mésice el
“ Group - -

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

Group

Body weight
Baseline
Post-test

Fat mass
Baseline
Post-test

Trunk fat
Baseline
Post-test

Lean mass
Baseline
Post-test

PRO

911 = 5.1
824 + 447

39.0 = 3.0
331 x24

196 = 2.0
16.0 = 1.6"

506 = 2.5
486 + 2.4"

PRO + EX

86.1 + 46
76.3 + 3.9"

409 * 3.6
32129

20122
151 = 1.9*

CHO

93.7 =+ 35
859 + 3.5"

406 = 2.0
356 21"

20113
171 1.3

I+ I+

1.7 = 1.7
49.0 =+ 1.8"

CHO + EX

798 2.7
731 =28

363 + 22
308 2.3

170 1.2
138 = 1.2°

406 = 0.8
396 = 08"

P-value
D A4
<0.056 0.98
=0.05 <0.05
<0.05 0.11
0.10 <0.001

' Values are means + SEM; n = 12. * Different from baseline, P < 0.05.
“ D = Test for significant main effect of diet (PRO; n = 24: CHO; n = 24).
? E = Test for significant main effect of exercise (EX; n = 24: control; n = 24).

*D x E was not significant for any variable.



(Ne)priméreny energeticky deficit

Snizeni sportovniho vykonu, koordinace, koncentrace

Snizeni regenerace

Riziko ztraty svalové hmoty

Snizeni sily, zasob svalového glykogenu

Snizeni adaptacnich mechanismu na trénink

Vyssiriziko zranéni

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

Zmeény v hormonalnich hladinach



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

____ Hormon | Zméma | Metabolicky efeks

Leptin Snizeni Snizeni BMR
Ghrelin Zvyseni Zvyseni pocitu hladu
. Mozny vliv na ztratu FFM
Testosteron Snizeni Y VIV 1 ’
libido
Kortizol Zvyseni Katabolicke prostredi
: L Snizeni antikatabolického
Inzulin Snizeni

plUsobeniinzulinu

T3 Snizeni Snizeni BMR
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Rossow (2013), Natural Bodybuilding Competition
Preparation and Recovery: A 12-Month Case Study
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Rossow (2013), Natural Bodybuilding Competition
Preparation and Recovery: A 12-Month Case Study

B Body mass (kg) W Fatfree mass (kg) % Body fat
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Jedna z hypotéz adaptace:
Zvyseni mitochondrialni ucinnosti
* Hypokaloricky stav zfejmé mutze zvySovat mitochondridlni tcinnost

* Zmeény v hormonalnim profilu béhem kalorické restrikce moduluji UCP1a UCP3,
které se nachazi v hnédé tukové tkani (BAT) a kosternim svalstvu

* Na pruchodnost téchto kanali maji vliv hormony stitné Zlazy, leptin a kortizol

* UCP - uncouplin% protein — zasahuje do problematiky obezity —
rozpojovace ,,tightly* nebo ,,loosely coupled*-

« Cannon (2004), Brown adipose tissue: function and physiological significance

* Thrush (2013), Implications of mitochondrial uncoupling in skeletal muscle in the
development and treatment of obesity

* Walder (1998), Association between uncoupling protein polymorphisms (UCP2-
UCP3) and energy metabolism/obesity in Pima indians.



Pohled na déje respiracniho déje na vnitrni
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Jak zabranit metabolické adaptaci v diete?

Rozumny energeticky deficit
Radéji pridat na pohybu nez ubirat energeticky prijem
Narusovani energetického deficitu cilenymi refeed dny

1) Akutni navyseni energetického prijmu nad typicky prijem energie
-> zifejmé pozitivni vliv na hladinu leptinu = mozné zvySeni BMR

2) Toto navyseni energetického pfijmu by mélo pochazet predevsim
ze sacharidi (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



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

Studie pouzivajici 2 odlisné zplisoby diety (navrZeni deficitu)
1) Trvaly energeticky deficit

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

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

* 1200kcal on 11 * 1500kcal on 11

Ucastnici: obézni zeny (BMI=33, vék 37 let) diet days « 1200keal 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 nachylnée 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 often the more severe

os you starve, the “ ‘ you starve, the Erotips

0.3 fatter you are fatter you are l

0.2

0.1 l I I .
0

-0.1 . . -

-0.2

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

4 15ues)



Zmény v hladindch hormont 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
: — Snizeni antikatabolického
Inzulin Snizeni o . :
pusobeniinzulinu
T3 Snizeni Snizeni BMR

Ztrata menstruace,
Estrogen Snizeni ovlivnéni kostniho
metabolismu



Female Athlete Triad

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

VanBaak (2016) The Female Athlete Triad

* Syndrom poprvé popsany v roce 1992

spolecnosti American College of Sports Medicine

* Tento syndrom je definovan:
* 1) Nizka energeticka dostupnost

(s nebo bez souc¢asného vyskytu poruch prijmu

potravy jako mentalni anorexie, bulimie

nebo jinych, blize nespecifikovanych poruch)

* 2) Menstrua¢ni dysfunkce

(nepravidelnost—oligomenorrhea nebo Uplné

vymizeni cyklu—-amenorrhea)

* 3) Snizena kostni denzita
(osteopenie nebo zavazn

Vewv/

&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#R1-5
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Nejohrozenejsi skupinou jsou mladé sportovkyne

* Nejohrozengjsi skupinou jsou mladé sportovkyné tech sportovnich disciplin,
kde je nutné:

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

* 2) Dlouhodobé udrZzovat nizkou télesnou hmotnost, nebo ndrazové hubnout
pro udrzeni hmotnostni kategorie

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



Nizka energeticka dostupnost

o 7

Hladiny leptinu koreluji nejen s dlouhodobé mnozstvi télesného tuku, ale téz s kratkodobéjs
energetickou bilanci (energetickou dostupnosti)

Snizena hladina leptinu snizuje vylucovani GnRH a LH = zastaveni produkce estrogend,
vymizeni menstruace (vliv leptinu se stale diskutuje)

Toto vymizeni sekrece estrogenu a zastaveni menstruace neni zptisobeno ,,stresem z fyzické
aktivity nebo stresem ze cviceni*

Kelesidis, (2010) Narrative Review: The Role of Leptin in Human Physiology: Emerging Clinical
Applications

Loucks, (1998) Low energy availability, not stress of exercise, alters LH pulsatility in exercising
women

Loucks, (2003) Luteinizing hormone pulsatility is disrupted at a threshold of energy availability
in regularly menstruating women
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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




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

Regulates Reproductive Function in Women
FAILURE OF THE BODY COMPOSITION HYPOTHESIS?

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

Morbidné obézni Zena (BMI = 47, 130 kg) po chirurgickém zmenseni zaludku =
BMI = 35, 97 kg =>ztrata menstruace

Je tedy mnozstvi tuku v organismu opravdu ridicim cinitelem udrzeni

menstruace?

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 (7137%) 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.



Vypocet energetické dostupnosti

* Vypocet energetické dostupnosti (Energy Availability, EA):

* EA = Celkovy prijem energie - energeticky vydej skrze pohybovou aktivitu
(trénink)

* EA = Vyslednou hodnotu vydélime mnozstvim beztukové télesné hmotnosti

* EA = Energeticka dostupnost by dlouhodobé neméla klesnout
pod hodnotu 30 kcal/kg FFM (LBM), jinak hrozi zmény v hodnotach hladin
hormonti



Priklad: vypocet EA

* Zena ve vé&ku 25 let s vyskou 170 cm a hmotnosti 65 kg
* BF%2=20% -2 FFM 52 kg
* Aktualni energeticky pfijem: 2 000 kcal

Vydej prostrednictvim tréninku: 600 kcal

EA=2000-600

EA=1400/52

EA = 26,9 kcal/kg FFM -> pri dlouhodobém pfijmu rizikové pro hormonalni
rovnovahu



Obtize vyvolané dlouhodobé shizenymi hladinami
estrogenu 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 lipida (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 veku

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

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



Snizena kostni denzita

* PUsobeni estrogent na kostni tkan je nezbytné pro zvySovani kostni denzity
* VétSina zen dosahuje maximalni kostni hustoty ve 3. dekadeé zivota
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Diagnostika

* Monitoring energetickeho prijmu (vyzZivovd anamnéza, 3denni zdznam stravy pomoci
vazeni

* Monitoring energetického vydeje

* Endokrinologicke vySetreni

* Antropometrické vysSetreni

* Psychiatrické vySetreni (v pripadé PPP)

* Péce o pacienta v multidisciplinarnim tymu:

* 1) Sportovni lékar

* 2) Nutri¢ni specialista

3) Psycholog/psychiatr

* 4) Sportovni trenér, fyziolog



Lécba

ZvysSeni energetického prijmu o 300-600 kcal za den
Zvazit snizeni tréninkového objemu = zvysit celkové EA
V pfipadé PPP terapie psychologem/psychiatrem

Oralni kontraceptiva: nejsou resenim

Sportovkyneé vytrvalostniho charakteru se snizenou kostni hustotou by se mély
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 1U-d™



A co muzi?

* V literature mizeme nalézt ¢lanky vénuijici se této problematice podobné
i umuzd...
* Tenforde (2016), Parallels with the Female Athlete Triad in Male Athletes

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