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Co to vlastné ten celkovy metabolismus je?

e Spotreba energie na praci, kterou dohromady vykonavaji vsechny
bunky téla.

* Naprosta véetsina této energie je spotrebovana na pumpovani molekul
dovnitf/ven z bunék a na pretvareni jednoho typu molekul na
molekuly jiné.

e Zajimavosti:
e Bunék je v téle 30-50 biliond — lidské télo vyrobi 330 mld bb./den. VSechny
jsou pouze z materialu, ktery snime.

* V tuku je uloZzeno 5 x vice energie nez ve stejné hmotnosti vybusniny TNT (v
téle kg muze je 10-15 kg, v ruénim granatu je 100g TNT).



Jak metabolismus zmérit v delsim Case?
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Odpovédi je metoda , doubly labeled water”
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'JIAEA | DLW ocrtataese

Home Data Overview
Doubly Labelled Water ~
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https://doubly-labelled-water-database.iaea.org/home

Co jsme si dosud mysleli o metabolismu a v éem
nam metoda dvojité znacené vody zménila nazor?

* Denni spotreba energie je dana predevsim souctem klidovée
energetické spotreby a spotreby energie na pohybové aktivity

* S vékem rychlost metabolismu klesa

* Jsou lidé s rychlym a pomalym metabolismem a proto ti s rychlym
metabolismem maji mensi tendenci tloustnout

* Neexistuje horni hranice spotreby energie



Je opravdu denni spotfeba energie dana souctem klidové
energetické spotreby a spotreby energie na pohyboveé aktivity?
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Je opravdu denni spotreba energie dana souctem klidové
energetické spotreby a spotreby energie na pohyboveé aktivity?

Total Energy
Expenditur

Additive

energie na pohyb

+

R+ term. efekt stravy + termoregulace

PA

i
~

othe

Phxsical Activitx

015



Vice pohybu neznamena vice vydané energie?

Energy expenditure in adults living in developing compared with

industrialized countries: a meta-analysis of doubly labeled water
. 1-3

Lara R Dugas, Regina Harders, Sarah Merrill, Kara Ebersole, David A Shoham, Elaine C Rush, Felix K Assah,
Terrence Forrester, Ramon A Durazo-Arvizu, and Amy Luke

Am J Clin Nutr 2011:93:427-41.

Hunter-Gatherer Energetics and Human Obesity

Herman Pontzer''?*, David A. Raichlen?, Brian M. Wood?, Audax Z. P. Mabulla®, Susan B. Racette®,
PLoS ONE 7(7): e40503.

July 2012

Frank W. Marlowe’

British Journal of Nutrition (1992) 68, 21 30 21

Long-term effect of physical activity on energy balance and body
composition

BY KLAAS R. WESTERTERP, GERWIN A. L. MEIJER,
EUGENE M. E.JANSSEN, WIM H. M.SARIS AND FOPPE TEN HOOR



Na viné je metabolicka kompenzace

Additive Constrained

Metabolicka kompenzace
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Expenditure

other other
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Constrained Total Energy Expenditure and the
Evolutionary Biology Of Energy Balance Exercise and Sport Sciences Reviews 2015



DAILY ENERGY EXPENDITURE

Obezitu nevybéhate!
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THE
Metabolic Slowing with Massive Weight Loss despite

Preservation of Fat-Free Mass

J Clin Endocrinol Metab, July 2012, 97(7):2489-2496
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To viS, kamarade, starne mi metabolismus a
tak tloustnu...

* Primérny dospély pribere kazdy rok prumérné cca 0,5 kg
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Daily energy expenditure through the human
Iife COUYSe Pontzer et al., Science 373, 808-812 (2021)



Ty se mas, ty mas rychlejsi metabolismus

uu’

75

High energy expenditure is not protective against increased

2 adiposity in children

10 Pediatr Obes. 2016 December : 11(6): 528-534.

Energy expenditure does not predict weight change in either
Nigerian or African American women'™ 4., cinyur 20516016

DAILY ENERGY EXPENDITURE (KCAL /DAY)
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MALE: DAILY ENERGY EXPENDITURE = 1,105 x LN(WEIGHT) - 2613

ALE!!! Existuje pozitivni korelace mezi ,,rychlosti” metabolismu a mnozstvim jidla prijatého za den. Lidé s rychlejSim
metabolismem trpi nadvahou stejné jako ti s pomalym metabolismem.



Co z toho tedy plyne?

e Samotné zvyseni fyzické aktivity neni dostatecnym resenim soucasné
exploze obezity.

* Méli bychom se vice soustredit na kvalitu stravy, kterou prijimame.

e Tato zména kvality by méla spocivat predevsim v redukci prijmu
stravy, ktera ma vysokou miru energetické denzity (strava by méla mit
méne energie na jedno kousnuti).

e Zatimco redukce prijmu energie je klicem k reseni obezity, tak fyzicka
aktivita je klicem ke zdravi a kvalitnimu zivotu.



ENERGY EXPENDITURE (METABOLIC SCOPE)

Existuji limity maximalniho energetického
vydeje u vytrvaleckych vykonu?

Extreme events reveal an alimentary limit on sustained

maximal human energy expenditure SCIENCE ADVANCES

Caitlin Thurber®, Lara R. Dugasz, Cara Ocobock?, Bryce Carlson?, 2019
John R. Speakman®®#, Herman Pontzer'”"%+
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R.K. - vydej energie v prubéhu etap na Tour de France 2019

Calories by Day
6/7/2019 - 28/7/2019
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R.K. - vydej energie v prubéhu etap na Tour de France 2019

Calories by Day
6/7/2019 - 28/7/2019

WLl

6000 kcal




Existuji limity maximalniho energetického
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vydeje?
Extreme events reveal an alimentary limit on sustained
maximal human energy expenditure

Caitlin Thurber', Lara R. Dugas?, Cara Ocobock?, Bryce Carlson®,
John R. Speakman®®*, Herman Pontzer"”"3*
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Co je tedy tim limitérem u extrémnich
vytrvaleckych vykonu?

* Nasim limitérem tedy nejsou nase svaly, ale nase stfeva! Coz mUlze byt mozna
i dalSi z parametrt, kterym mohou byt hvézdni vytrvalci vyjimecni. Svalem
téchto sportovcl muze tedy byt i jejich strevo.

* O moznostech zvysSovat prijem energie parenteralné lékari profesionalnich
cyklistd z 80.letech védi své ©

» Jeden problém je schopnost snist dostatek energie celkoveé za den, navic dalsi
problém je snist dostatek v pribéhu vlastniho zavodu. | stfevo se da trénovat

— tzv. ,training the gut “



Déekuji za pozornost

KEEP
CALM

AND

COUNT
CALORIES
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Déti nejsou mali dospéli!
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Fig. 1. Glucose use of the human brain by age. (A) Grams per day in males.
(B) Grams per day in females; dashed horizontal line is adult value (A and B).
(C) Glucose,me;, (solid line) and glucosegere, (dashed line) in males. (D) Glucosemro,

(solid line) and glucosey.s, (dashed line) in females.

Metabolic costs and evolutionary implications of

human brain development

PNAS

September 9, 2014



Effects of Intermittent Fasting on Health,
Aging, and Disease

N ENGLJ MED 381;26 MNEJM.ORG DECEMBER 28, 2019
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