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Dieta

 Plvod slova dieta v feckém diaita jako ,,zptisob Zivota“, nikoliv pouze zp(isob
stravy

* Slovo dieta v plivodnim slova smyslu je spojeno s Hippokratem: ,,Na rozvoj,
pribéh i zotaveni z choroby ma velky vliv celkovy Zivotni styl, zpusob Zivota,
kam muzeme zahrnout vyzivu, pohybovou aktivitu, atd.

* V dnesni se pojem dieta vztahuje pouze na styl stravovani
* ,,Regulovanad skladba jidelnicku za udelem ubytku hmotnosti

* ,,Vyziva doporucovana jako prevence chorob‘ a,,pomocna soucast Iécebného
procesu‘



Strucna historie diet

1828: Francouzsky potravinarsky estét Brillat-Savarin doporucuje umirneénost, ne ze zdravotnich
duvodu, ale jako znameni noblesy a kultivovanosti. Podporuje elegantné stihlé modely.

1864: William Banting zhubnul 46 liber jezenim skopového masa, vajec a zeleniny, jak je
popsano v jeho knize Dopis na otylost.

1879: Bylo vynalezeno sladidlo Sacharin.
1896: Objevily se prvni reklamy na vyrobky vyhradné pro hubnuti.

1912: Spiritualista a kouzelnik Hereward Carrington ve své knize Pfirodni strava muze doporucuje
jist pouze syrové ovoce a zeleninu.

1917: Dr. Lulu Hunt Petersova ,deaIav knihu Dieta a zdravi, kde predstavila koncept pocitani
kalorii. Soucasné doporucuje nizkotucné a vysoko sacharidové diety.

19_3Q:hHoIIywoodské hveézdy propaguji 18denni dietu, zalozenou na grapefruitech, zeleniné a
vejcic

1943: Metropolitan Life zverejnuje idealni hmotnostni tabulku pro zeny.

1951-52: New York Times tvrdi, ze nadvaha je zdravotni problem Cislo jedna. Reader's Digest
varuje zeny "Prestante zabijet vase muze."



Principy diet




Principy diet?222222?

Restrikce urcitych druht potravin

ZvySeni prijmu urcitych druht potravin

Snizeni/zvySeni frekvence pfijmu stravy

Restrikce urcitych nutrient(

Uzivani doplnkd stravy a konzumace specidlnich potravin

Specialni ,,magicky“ plan od fitness influencera :-)

Pohybova aktivita nalacno

Snizeni hladiny a vylu€ovani inzulinu bez ohledu na energetickou bilanci

ENERGETICKY DEFICIT
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Rizeni prijmu potravy
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Adaptation to Dieting : -700 kcal/day for 3 Months
12 healthy individuals lost an average of 6kg during the 3 month diet
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Source: Redman LM, Heilbronn LK, Martin CK, de Jonge L, Williamson DA, et al. (2009) Metabolic
and Behavioral Compensations in Response to Caloric Restriction: Implications for the Mainte-
nance of Weight Loss. PLo5 OME 4(2): e4377. doi:10.1371/journal.pone.0004377

Learn more: http.//fitfolk.com/fat-loss-framework/

fitfoll



Endokrinni zmény béehem hypokalorického obdobi

Leptin snizeni Snizeni vydeje energie
Ghrelin zvyseni Stimulace apetitu
T3 snizeni Snizeni BMR

o/

Snadnéjsi lipolyza, zvyseni

Inzulin snizeni . .. i
citlivosti na inzulin
. N Katabolické prostfedi
Kortizol zvyseni :
organismu
~ Potencialni dopad na kosterni
Testosteron, estrogen snizeni

svalstvo, reprodukéni funkce



Collateral fattening — Jojo efekt
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Rizika (ne)prfiméreného energetického deficitu

Malnutrice

Deficity v pfijmu vitaminu a mineralnich latek

Riziko ztraty svalové hmoty

Snizeni sportovni vykonnosti

Zvysena psychicka nepohoda (pocit hladu, podrazdénost, inava, deprese)
Snizeni imunity

Snizena kostni denzita

Zmeény v hormonalnich hladinach



Zdravotni benefity redukce hmotnosti

Snizeni rizika vzniku kardiovaskularnich chorob

Snizeni krevniho tlaku

Zlepseni glukézoveho metabolismu

Pozitivni vliv na lipidové spektrum (zaleZi na dieté, viz ddle)
Snizeni NAFLD

Snizeni zatéze pohybového aparatu

Snizeni hladin zanétlivych markert

Snizeni rizika vzniku nékterych druhd onkologickych onemocnéni



Not evidence-based diety aneb s ¢im se také
muzeme setkat? ©

e Dukanova dieta (4 faze: uplné vyrazeni a postupné zavadéni sacharida do jidelnicku)
e ,Bez priloh*

e Cambridge (Dr. Alan Howard)

e Atkinsonova dieta

 Dieta dle Macingove

e Bezlepkova dieta na ,,hubnuti“

e Ketogenni dieta v prasku

e Raw dieta: konzumace tepelné neupravenych potravin

e Délend strava: Oddélovani prijmu bilkovin a sacharid(

e Dieta podle krevnich skupin: rlzné potraviny povolené pro danou krevni skupinu
e Zénova dieta (40:30:30)



Cambridge diet

* Dieta zaloZena na konkrétnich komercnich produktech doplrkd stravy

Jidelnicek
1. faze: jezte 3 — 4 porce jidla Cambridge diet (kase, koktejly, polévky, tyCinky).

2. faze: smite snist 3 porce jidla Cambridge diet a na obéd =i dejte napfiklad 150 g bilého rybiho masa
s paprikou a okurkou.

3. faze: snidané — kase Cambridge diet a jedna hruzka, obéd — duZené kufeci maso s ryZi a salatem,
svacina — jedno kiwi, vecefe — polévika Cabmridge diet a sklenice odtuénéného mléka.

4 faze: snidané — banan a Cokoladovy koktejl Cambridge diet, obéd — téstovinovy salat s tofu a zeleninou,
svacina — ofiskova tycinka Cambridge diet, vecefe — chléb se Sunkou a stfapec hroznového vina.

5_faze: snidané — ovesna kase Cambridge diet s jablkem a skofici a kousek melounu, obéd — zeleni
gratinované fazolky se syrem a bramborem, svacina — jablko, vecefe — krevety s ledovym salatem a
kousek ananasu.



Blood type diets lack supporting evidence: a
systematic review @

@‘Thﬂ American Journal of

CLINICAL NUTRITION

CONCLUSIONS: No evidence currently exists to validate the purported health benefits of blood type diets. To validate
these claims, studies are required that compare the health outcomes between participants adhering to a particular blood
type diet (experimental group) and participants continuing a standard diet (control group) within a particular blood type

population.



Comparison of the Atkins, Ornish,
Weight Watchers, and Zone Diets for
Weight Loss and Heart Disease Risk
Reduction

A Randomized Trial

Atkinsonova dieta: Low-carb dieta s postupnyn znovuzavedenim sacharidu do
stravy

Zone Diet: S:T:B 40:30:30

Ornish diet: velmi nizky prijem tuk, ZivocisSnych produkt(

Weight Watchers diet: Potravinam prirazovany body

Diet Group, Mean Change (SD)
| |

Weight P Value
Atkins Zone Watchers Ornish for Trend
Vanable (n = 40) (n = 40) (n = 40) (n=40) Across Diets
Vieight, kg
2 mo -3.6 (3.3t -3.8 (3.6 -3.5 (3.8)1 -3.6 [3.4)F B4
8 mo =32 49T =343 -3.5 [2.6)1 -3.6 [6.7)T s

12 mo =21 4.8 =321B0F =3.0M48F =8.3(7.37 A0




Evidence-based diety

e Paleo dieta

* Porovnanilow-carb a low-fat diet v ucinnosti na hubnuti a zlepseni dalSich
parametr(

* Ketogenni dieta

* Manipulace s frekvenci a naCasovanim prijmu stravy



Paleo dieta

ZpUsob stravovani paleolitu (pred neolitickou ,,revoluci, cca 10 000 pr.n.l.)
TéZ znama pod pojmem The Stone Age Diet
Paleo dieta je typicky vnimana jako nizkosacharidova dieta

Plant-animal subsistence ratios and macronutrient energy estimations in
worldwide hunter-gatherer diets (Cordain, 2000)

,»Pfijem bilkovin se pohyboval mezi 19-35 % celkového prfijmu energie.*

The paradoxical nature of hunter-gatherer diets: meat-based, yet non-
atherogenic (Cordain, 2002)

,,Prijem sacharidl v rozmezi 22-40 %, tuku v rozmezi 28-58 % CEP.*

Velky vliv klimatickych podminek na zpUsob stravovdni



Paleo dieta: dalSi argumenty zastancu

,,Lidé nemaji genetickou vybavu na vysoky pfijem sacharidu.*

,,V potravinach jako jsou obiloviny a lusténiny je velké mnozZstvi lektind, fytaty,
inhibitory travicich enzyma.*

,,LepsSi pomér v prijmu n-3:n-6 PUFA*

,,Skodlivost é&ek



Paleo dieta, Lindeberg (2007)

A Palaeolithic diet improves glucose tolerance more than a Mediterranean-like diet in individuals
with ischaemic heart disease.

AIMS/HYPOTHESIS: Most studies of diet in glucose intolerance and type 2 diabetes have focused on intakes of fat, carbohydrate,

fibre, fruits and vegetables. Instead, we aimed to compare diets that were available during human evolution with more recently
introduced ones.

METHODS: Twenty-nine patients with ischaemic heart disease plus either glucose intolerance or type 2 diabetes were randomised to
receive (1) a Palaeolithic ('"Old Stone Age') diet (n = 14), based on lean meat, fish, fruits, vegetables, root vegetables, eggs and nuis;
or (2) a Consensus (Mediterranean-like) diet (n = 15), based on whole grains, low-fat dairy products, vegetables, fruits, fish, oils and

margarines. Primary outcome variables were changes in weight, waist circumference and plasma glucose AUC (AUC Glucose(0-120))
and plasma insulin AUC (AUC Insulin(0-120)) in OGTTs.

RESULTS: Over 12 weeks, there was a 26% decrease of AUC Glucose(0-120) (p = 0.0001) in the Palaeolithic group and a 7%
decrease (p = 0.08) in the Consensus group. The larger (p = 0.001) improvement in the Palaeolithic group was independent (p =
0.0008) of change in waist circumference (-5.6 cm in the Palaeolithic group, -2.9 cm in the Consensus group; p = 0.03). In the study
population as a whole, there was no relationship between change in AUC Glucose(0-120) and changes in weight (r=-0.06, p=09) or
waist circumference (r=0.01, p = 1.0). There was a tendency for a larger decrease of AUC Insulin{0-120) in the Palaeolithic group,

but because of the strong association between change in AUC Insulin{0-120) and change in waist circumference (r=0.64, p =
0.0003), this did not remain after multivariate analysis.

CONCLUSIONS/INTERPRETATION: A Palaeolithic diet may improve glucose tolerance independently of decreased waist circumference.



Paleolithic nutrition for metabolic syndrome: systematic review and
meta-analysis1? Manheimer, 2015

4 RCT studie

Paleo dieta srovnavana s dietou kontrolni

Doba trvani studii 2 tydny az 6 mésicl

Dieta ad libitum, nebo izokaloricky pfijem Paleo vs. kontrolni
Pouze 73 ucastnik( Paleo diety



1) waist circumference (cm)

Paleo diet Control diet Mean Difference Mean Difference
Study or Subgroup  Mean [em] SD[cm] Total Mean[ecm] SD[cm] Total Weight IV, Random, 95% Cl [cm) IV, Random, 95% Cl [cm]
Boers 2014 {17) -3.1 fo6 18 -3 576 16 17.8% -0.10[-4.59, 4.39] '
Jonsson 2009 (15) H.af 3.22 T 4.75 6.93 6 11.6% -1.82 [-7 .66, 4.22) »
Lindeberg 2007 (16) -3 13 14 1.5 2 15 433% -1.50 [-2.86, 0.12] —i
Mellberg 2014 (18) -11.5 617 34 4 3% 27 2T.3% -5.50 [-8.55, -2.45] ®
Total (95% CI) 73 64 100.0% 238 [4.73, 0.04] e
Heterogeneity: Tau? = 2.81: Ch? = .24, df = 3 (P = 0.10); P = 52% ; = I =
10 5 0 5 10
Test for overall eflect: Z=1.99 (P = 0.09) Favare Palea diet  Favors Control diet
2) triglycerides ([mmol/L)
Paleo diet Control diet Mean Difference Mean Differance
Study or Subgroup  Mean [mmolll] 5D [mmolL] Total Mean [mmelil] SD [mmeolil] Total Weight IV, Random, 95% Cl [mmalil] IV, Random, 95% Cl [mmolil]
Boers 2014 {17) 0.4 099 13 0.1 038 16 214% 100 [-1.49, 051 &
Jongson 2009 (15) .43 0.43 [} 0.07 0.23 6 24.8% £0.30 [-0.90, 40.10] &
Lindeberg 2007 (16) .36 066 14 045 069 15 215% 0,09 [0.40, 0.58] "
Mellberg 2014 (18) -0.38 041 M £.12 036 27 324% -0.26 [-0.45, 0.07] —
Total (95% CI) 73 64 100.0% .40 [0.76, 40.04] —~ i
Heterogeneity: Tau? = 0.10; Chi = 11.07, df = 3 (P = 0.01); F = 73% ] 1 -u’s ; u=5 11'

Tes! for overall effect 2= 219 (P =0.03)

Favors Paleo Diat  Favors Contral Diet



3) high density lipoprotein cholesterol (mmol/L)

Paleo diet Conirol diet Mean Difference Mean Difference
Study or Subgroup  Mean [mmolil] SD [mmell] Total Mean [mmelll] SD [mmolll] Total Weight IV, Random, 95% CI [mmellL] IV, Random, 95% Cl [mmaliL]
Boers 2014 (17) 1 025 18 .2 025 16 31.0% 0.20 [0.03, 0.37] —
Jonsson 2009 (15) 0.12 0.18 T .05 0.12 6 316% 0.21 10.05, 0.37] —
Medberg 2014 (18) .05 028 M .04 021 & FI% 0.0 [0.14, 012 ——
Total (95% CIj 59 49 100.0% 0.12 [0.03, 0.28] i
Heterogeneity: Taw? = 0.01; CHF = 6.01, df = 2 (P = 0.05) F = 67% o e " e 3
Test for overall effect: Z=161(P=0.11) Favors Confrod Diet  Favars Pales Diet
da) systolic blood pressure (mmHg)
Paleo diet Control diet Mean Difference Mean Difference
Study or Subgroup  Mean [mm Hg] SD [mm Hg] Total Mean [mm Hg] SO [mm Hg] Total Weight IV, Random, 95% Cl [mm Hg| IV, Random, 95% Cl [mm Hg]
Boers 2014 (17 4 922 18 5 922 16 35.0% 400 [-10.21,2.21] * »
Jansson 2009 (15) -12.36 .38 [ 1.33 17.04 B 33% -14,19[-34.53,6.15] *
Lindeberg 2007 (16) 251 1426 14 .75 39 15 1B.2% -0.B5 [-0.59, 787 v
Mallberg 2014 (18} -12.2 1285 M 6.5 947 2T 42b% -3.70 [-9.40, 2.00] L
Total (35% CI) 73 B4 100.0% -3.64 [-7.36, 0.08] R ol
Hateropeneity: Tau® = 0.00; Chi = 1.4, df =3 (P =0.70); P =0% J " ,Is : 5 1|:|=

Tes! for overall effact: 2= 1.62 (P = 0.05)

Favors Palen et  Favors Condrol Diet



4b) diastolic blood pressure (mmHg)

Paleo diet Control diet Mean Differance Mean Difference
Study or Subgroup  Mean [mm Hg] SD [mm Hg] Total Mean [mm Hg] SO [mm Hg] Tolal Weight IV, Random, 95% Cl [mm Hg| IV, Random, 35% CI [mm Hg]
Boers 2014 (17) 4 553 18 3 742 16 280% 5.0 [-9.65, 0.35) =
Jonsson 2009 (15) 557 T 7 083 TE OB 90% 4.74[-13.08, 3.60) * .
Lindeberg 2007 (16) (.04 Bas 14 .96 888 15 148% 1.00 [-5.49, 7.49) .
Mellberg 2014 {18) 48 G4l M i 779 2T 4T 1,60 [5.24, 2.04] ;]
Total (95% CI) 73 B4 100.0% -2.48 [-4,98, 0.02] "*'-
Heterogeneity: Tau?=0.00; Chit=2.74, df = 3 (P = 0.43% F=0% :.m 5 : 5
Test for overall effect Z = 1.94 (P = 0.05) Favors Palso Diet Favors Cartrol Diet

5) fasting blood sugar {mmol/L)

Paleo diet Contral diet Mean Differance Mean Difference
Study or Subgroup  Mean [mmoll] 50 [mmeolll] Total Mean [mmolil] S0 [mmolil] Total Weight IV, Random, 85% Cl [mmaolil] IV, Random, 95% CI [mmolL]
Boers 2014 17) 0.4 051 18 0.3 048 16 67.2% L0.10]-0.43, 0.23]
Jonsson 000 [15) -(.89 0.94 7 .46 1.11 B 57 041 [-1.56, 0.74] .
Lindeberg 2007 (16) 1.5 199 1 1.3 235 15 3.0% -0.30[-1.88, 1,28] -
Mellberg 2014 (18) .21 087 M 0,05 1.2 27 M42% 0.26 [0.81, 0.29] — I
Total (35% CI) 73 B4 100.0% 016 [0.44,0.11] E

Heteroganaity: Tau® = 0.00; Chi* = 0.46, di=3 (P =083 F=D0% |2 |1 ; 1.

Tesst for overall effect: 2= 1.17 (P =0.24) Favors Paleo diet  Favors Control diet



Paleo dieta: zaver

* Nelze urdit tu ,,pravou’ Paleo dietu, to snizuje jeji vaznost
* VétSina argumentu o jeji vyjimecnosti je vyvracena
* Jeji zdravotni prinos velmi zalezi na konkrétni skladbé potravin

* Paleo dieta v RCT studiich prokazala uspéchy ve zlepseni parametra
metabolického syndromu i redukci hmotnosti - jakékoliv zlepsSeni kvality stravy
oproti plvodni stravé je pozitivni -



Low-carb vs. low-fat



CICO model: Calories IN vs. Calories OUT

Prejidani ze vsech zivin

v

Nadmeérny prijem energie ST ;
LAl 2 ’ Nevyrovnana bilance Zvysovani telesne
energie hmotnosti (tuku)

Nizky vydej energie

f

Sedavy zpulisob Zivota,
nedostatek pohybu

Pricinou tloustnuti je prosty rozdil v prijmu a vydeji

Pricinou obezity je nizky vydej a vysoky prijem energie,
nezaleZi na zdroji, z jakého energie pochazi

* Nabirani télesného tuku zplsobuji sacharidy a tuky bez rozdilu, klicovy je
nadbytek kalorii. Proc teda u nékoho nefunguje pocditani kalorii???



Urcit aktualni vydej/potrebu energie skutecné presné je
tézké, proto pocitani kalorii mtze selhavat.

Engniﬁun, Reward, Choice, Mood, Stress

1_

Energy Intake Energy Expenditure
" Total daily energy intake ~ Resting metabolic rate

Composition and variety of Activities of daily living

diet Programmed exercise
® Amount and type of fiber Intensity of exercise

" Energy density of food eaten Body composition
" Timing of food intake related Total energy intake and

to exercise; type of food composition of diet
"  Current weight and body Genetics

composition . " Futile energy cycles
Hormonal control of appetite

N |/

Nutrient Sensing
Muscle, Liver, Fat, Gut




Sacharido-inzulinovy model obezity

Neustaly hlad

Prijem sacharidu

Y4

Prejidani

v

Nadmérny prijem energie

Nizky vydej energie

t

Unava, nevykonnost,

+

Sekrece inzulinu

Ulozeni zivin do tukové tkane
a tloustnuti

4

Pokles mnozstvi zivin v krvi




Energy Intake (kcal/d)

Hall (2019), Ultra-processed diets cause excess calorie
intake and weight gain: A one-month inpatient randomized
controlled trial of ad libitum food intake

* 10 muz( a 10 Zen s lehkou nadvdhou (BMI = 27) 2 tydny ad libitum pfijem
,yprocessed” a nasledné 2 tydny ,,unprocessed* potraviny

0o - P=0.0001
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Kvalita stravy ma vyrazny vliv na pocitovanou
sytost po jidle a délku konzumace pokrmu
nutnou k navozeni sytosti.

Strava zalozena na vysoce zpracovanych
potravindch muze vést ke snadnému prestreleni
energetickeho prijmu, protoze neni tak sytiva a

navozuje hure pocit sytosti.



Teorie inzulinového modelu obezity

 Strava bohata na zpracované sacharidy a dalsi latky vede k vysokeé sekreci inzulinu —
ulozeni takto prijatych Zivin do tukové tkane

* Pokles mnozstvi zivin v krvi vyvolava hlad — dalsi prijem stravy bohaté na sacharidy

« Casto snizené hladiny Zivin v krvi neustéle sniZované inzulinem vedou
k celkovému stresu, zvysenému hladu, anavé,
a k prejidani — tzv. intracelularni hladovéni zivych tkani navzdory velkym tukovym
zasobam

 Podle této teorie jsou tedy hlavnim hnacim motorem obezity pfijem sacharidi
a hormon inzulin, které stoji ,,nad‘ modelem CICO a neumozruje organismu efektivné
vyuzit energii kumulovanou v tukové tkani

* SniZenim pFijmu energie ze sacharidii a sniZzenou sekreci inzulinu by se metabolismus
»ypPrepnul® na spalovani tuku z ulozenych zasob, zvysil by se vydej energie o0 300-500
kcal/d a organismus by sam zacal hubnout i se zachovanim stejného celkového
mnozstvi kalorii ale z tukii



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 7 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 502



Publikace Prijem energie ze sacharidii

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

Comparison of the Effectiveness of Low Carbohydrate Versus Low
Fat Diets, in Type 2 Diabetes: Systematic Review and Meta-Analysis ~ Pod 26 % CEP, do 130 g/den
of Randomized Controlled Trials (2022)



Jednotny pohled na definici
obou typt stravovani neexistuje

Definice se odviji od pohledu
daného odbornika ci spolecnosti
Low-fat (high-carb) nejcastéji 20-30 % CEP z tukd
Low-carb nejcastéji do 150 g S/ den nebo 20 % CEP

NEBO
Do 130 g S/den a do 25 % CEP



Hu (2012),Effects of Low-Carbohydrate Diets Versus Low-Fat
Diets on Metabolic Risk Factors: A Meta-Analysis of
Randomized Controlled Clinical Trials

The effects of low-carbohydrate diets|(<43% of energy from carbohydrates) versus low-fat diets I(EE[J% of

energy from fat) on metabolic risk factors were compared 1n a meta-analysis of randomized controlled

trials. Twenty-three trials from multiple countries with a total of 2,788 participants met the predetermined
eligibility criteria (from January 1, 1966 to June 20, 2011) and were included in the analyses. Data
abstraction was conducted in duplicate by independent investigators. Both low-carbohydrate and low-fat
diets lowered weight and improved metabolic risk factors. Compared with participants on low-fat diets_
persons on low-carbohyvdrate diets experienced a slightly but statistically significantly lower reduction in
total cholesterol (2.7 mg/dL; 95% confidence interval: 0.8, 4.6), and low density lipoprotein cholesterol
(3.7 mg/dL; 95% confidence interval: 1.0, 6.4), but a greater increase in high density lipoprotein

cholesterol (3.3 mg/dL; 95% confidence interval: 1.9_4.7) and a greater decrease in triglvcerides (—14.0

mg/dL; 95% confidence interval: —19 4, —8.7)| Reductions in body weight, waist circumference and other

metabolic risk factors were not significantly different between the 2 diets. These findings suggest that low-
carbohvdrate diets are at least as effective as low-fat diets at reducing weight and improving metabolic risk
factors. Low-carbohydrate diets could be recommended to obese persons with abnormal metabolic risk

factors for the purpose of weight loss. Studies demonstrating long-term effects of low-carbohydrate diets

on cardiovascular events were warranted.




Mansoor (2016), Effects of low-carbohydrate diets v. low-fat
diets on body weight and cardiovascular risk factors:

a meta-analysis of randomised controlled trials

* 11 kvalitnich studii s alespon 20 ucastniky v kazdé dietni skupiné,
(celkové 1369 ucastniki) s délkou trvani dietni intervence 0,5-2 roky

* Obézni lidé (BMI 30-35), jinak ale zdravi

Prijem sacharida u low-carb

Dieta

PFrijem tukd u low-fat

ze zaCatku obdobi 20-40 g/den,
Low-carb poté méné nez 20 7% CEP,
strava ad libitum

méne nez 30 % CEP,

Low-fat s e un .
kontrolovany snizeny prijem energie

Hlavni sledované parametry

Rozdil ve zhubnuti celkové hmotnosti
Vliv na hladinu LDL, HDL cholesterolu a TAG



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

Low-carb vs. Low-fat Low-carb vs. Low-fat
Parametr S o/ s s o
Prumér Interval 95 % jedincu

Télesna hmotnost -2,17 kg -3,36—-0,99 kg
LDL frakce cholesterolu +0,16 mmol/l 0,003-0,33 mmol/l
HDL frakce cholesterolu +0,14 mmol/l 0,09-0,19 mmol/l

Hladina TAG -0,26 mmol/l -0,37—--0,15 mmol/l

* Pozornost zasluhuje zvysSeni LDL cholesterolu a jeho long-term efekt na riziko CVD
* Vys3i zhubnuti u low-carb diet mlize byt dano povahou intervence (strava ad libitum)
* Lidé nalow-carb stravé maji sami od sebe tendenci prijimat méne energie



Zaveér studie

Lidé na obou typech diet zhubli témér stejné (nevyznamny rozdil)

Zkoumané varianty genu ani sekrece inzulinu nebyly spojeny s rozdilem v dspésnosti
hubnuti low-fat vs. low-carb

Low-fat dieta vedla k zvySeni HDL a snizeni LDL

Low-carb dieta vedla ke zvyseni HDL i LDL

U obou skupin se sniZil krevni tlak i bazalni sekrece inzulinu a hladina glykemie

Low-carb dieta neni v tomto ohledu efektivnéjsi nez low-fat dieta.
Pozornost zasluhuji mozné negativni dopady na LDL a HDL frakci u low-carb diety



Effect of Low-Fat vs Low-Carbohydrate Diet on 12-Month
Weight Loss in Overweight Adults and the Association

With Genotype Pattern or Insulin Secretion
The DIETFITS Randomized Clinical Trial

Gardner (2018)

609 Ucastnik(l (57 % Zen, 43 % muzi), 304 HLC, 305 HLF

Vék: 18-50, priimér 40 let

BMI: 28-40, pridmér 33

Soubor s velmi vysokym vzdélanim (33 % VS titul, 34 % postgradudlni titul)
Zkoumany téz genové polymorfismy (FABP2 a ADRG) potencidlné predurcujici
jedince hubnout Iépe na urcitém typu diety, zkoumana téz bazalni sekrece inzulinu

Trojpomeéry Zivin: :
. g HLC (Healthy low-carb) | HLF (Healthy low-fat)

Sacharidy 30 % 48 %
Tuky 45 7% 29 %
Bilkoviny 23 % 21 %
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12-mo Change Estimate (95% CI)?

Healthy Low-Fat Diet Healthy Low-Carbohydrate Diet Between-Group Difference
(n = 305) (n = 304) (95% C1)°
Weight, kg -5.93 to -4.65) -5.63 to -5.35) 0.70 (-0.21 to 1.60)
Body mass index® =1.75 (-1.97 to -1.52) -2.07 (-2.30 to -1.85) 0.33(0.01 to 0.64)
Body fat % -1.97 (-2.38 to -1.56) -2.15 (-2.54 to -1.75) 0.18 (-0.40 to 0.75)
Waist circumference, cm -3.74 (-4.64 to -2.84) -4.41 (-5.31 to -3.51) 0.67 (-0.60 to 1.94)
Lipid level, mmol/L
High-density lipoprotein cholesterol 0.40 (-0.37 to 1.18) 2.64 (1.87 to 3.41) -2.24 (-3.33 to -1.15)
Low-density lipoprotein cholesterol -2.12 (-4.70 to 0.47) 3.62 (1.04 to 6.19) -5.74 (-9.38 to -2.09)
Triglycerides -9.95 (-17.46 to -2.44) -28.20 (-35.67 to -20.72) 18.25 (7.65 to 28.84)
Blood pressure, mm Hg
Systolic -3.18(-4.33 to -2.03) -3.72 (-4.86 to -2.58) 0.54 (-1.07 to 2.16)
Diastolic -1.94 (-2.65 to -1.22) -2.64 (-3.34 to -1.93) 0.70(-0.31t0 1.71)
Fasting glucose, mg/dL -3.67 (-4.90 to -2.44) -2.10(-3.32 to -0.87) -1.58 (-3.31 t0 0.16)
Fasting insulin, plU/mL -2.64 (-3.79 to -1.49) -2.33(-3.48 t0 -1.19) -0.31(-1.93t0 1.31)

Insulin-30, plU/mL*® -15.38 (-21.13 to -9.62) -11.48 (-17.18 to -5.78) -3.90 (-12.00 to 4.20)



Genetické testy na,,metabolismus‘
Maji smysl?© ©

Geneticky test
Material vzorku: Stér z dutiny stni/vzorek slin
Analyza SNP

FABP2 (rs1799883)
PPARG (rs1801282)
ADRB?2 (rs1042713)
ADRB?2 (rs1042714)
ADRBS3 (rs4994)

Metoda

Amplifikace relevantnich Gseki DNA polymerazovou fetézovou reakei
(PCR) prostiednictvim oligonukleotidnich sond.

Analyza amplikonu pomoci sond TagMan.

Interpretace vysledka dvéma nezavislymi védecko-vyzkumnymi pracovniky.
Porovnani podle pozitivnich, negativnich a neutralnich standardua.

Interpretace

Citlivost na tuky
Vysoka intenzita cvideni v MET



Genetickeé testy na,,metabolismus © ©

z Vasi geneticke vybavy vyplyva, ze pro efektivni snizeni hmotnosti musite omezit prijem
tuku a zacit cviéit s vysokou intenzitou.

Pfesnéji feceno, Ze mate pomalejsi metabolismus, takze Vase télo snadno vstiebava tuk ze stravy. Z
védeckych studii vyplyva, Ze lidé jako Vy snadnéji dosahnou zdrave télesné hmotnosti tak, Ze snizi
celkovy pfijem tukn pi1 stravé se snizenym obsahem kalorii. Dale by bylo vhodné v ramei stravy se
snizenym obsahem kalorii nahradit nasycené tuky mononenasycenymi. Z védeckych studii dale
vyplyva, Ze takova zména zvyii schopnost organismu metabolicky zpracovavat cukry a tuky.

Abyste svou vahu meéli efektivné pod kontrolou, doporué¢ujeme Vam dodrzovat stravovaci plan, ktery
je zaloZen na celkovém energetickém piiymu, ktery se sklada z

50-55 % sacharidu
vice nez 20 % bilkovin
meéné nez 30 % tuku

méné neZz 10 % nasycenych tuku



Genetika a personalizovana “idealni” dieta

V soucasné dobé rtizné komercni spolecnosti nabizi genetické testovani
VyZiva je ovSsem natolik komplexni (to samé plati pro nas organismus), takze
riziko “civiliza¢nich” chorob (diabetes 2. typu, nadvaha a obezita) se
stanovuje pomoci tzv. Genome-Wide Association Studies, kde se zohlednu;i
desitky az stovky jednotlivych variant gent na riznych mistech genomu
Vysledné riziko je tak vzdy dané interakci mezi genetikou a prostredim
Aktudlné neni znamo, ze by bylo mozné z genomu vydcist idealni “na miru”
nastavenou skladbu diety (napfr. poméry sacharidu a tuka) pro redukci
hmotnosti nebo snizeni rizika nékterych civilizacnich chorob. V tomto
ohledu hraje genetika pouze podruznou roli.



Diabetes mellitus type 2

It is characterized by a resistance to insulin action that is initially counteracted by increasing its production. Over time, its production will
eventually decrease, leading to loss of glycemic control, which will lead to serious complications in a multitude of organs. It has a
worldwide prevalence of around 6% at increasingly younger ages because it is associated with lifestyle.

Your risk is

Medium

90% of the world's population is at medium risk. Within the medium risk, your results indicate a slight
trend toward low risk

rs
Medium risk

¥: Number of users



Number of variants Number of risk loci Genes analyzed

13.5 million variants 514 loci ABCB10, ABCC5, ABCCS8, ABL2, ABO, ACE, ACSL1, ACTN1, l
ADAMTSY9 , ADAMTSL3, ADCY5, ADRB1, AFF3, AKAINI,
ALDH1A2, ALKBH3, AMFR, AMN, ANKDD1B, ANKRD55,
ANPEP, AOAH, AOC1, AOPEP, APIP, APOE, APOLD1, ARAP1,
ARID2, ARID4A, ARMH4, ARIDSB, ARL15, ARL4D, ARNTL,
ARPP21, ARVCF, ATP2Al, ATP8B2, AUTS2, AZIN1, BAK],
BBIP1, PDCD4, BCL11A, BCL2, BCL2L11, BDNF, BEND3,
BEND7, BMP8A, BMPR2, BPTF, BRAF , BRD30S, BTRC,
C2CD4A, C3orf70, CALCR, CASR, CAST, CBX1, CCAR2,
CCDC88B, CCDCY92, CCDCYB, CCND1, CCNH, CD101,
CDC14C, CDC7, CDH7, CDKAL1, CDKL2, CDKN1C, CDKN2B,

These results have been obtained by Polygenic Risk Score (PRS) analysis. From your genetic data obtained in the test, the potential number of variants
that can be analyzed is increased to more than 13 million in order to increase the accuracy of the results, and thus of the susceptibility estimation by
the technical/statistical imputation procedure. Based on published GWAS (Genome-Wide Association Studies) that assess the individual contribution to
the risk of developing a certain condition of each biomarker, a final PRS value resulting from the set of variants for which you are a carrier is
established.



Vliv diet s odliSnym prijmem
sacharidd a tukd na hubnuti

High-carb/low-fat diety Low-carb/Ketogenni diety

Klasictéjsi, ,,osvédceny* pristup Ve studiich ¢asto spontanné nizsi prijem energie
Bez nutnosti adaptace na jiny typ diety Zpocatku rychlejSi hubnuti (| glykogen+voda)
Dulezitost prijmu ,,kvalitnich* zdrojl sacharidd Sytiva kombinace bilkoviny+tuky
Nizsi riziko negativniho vlivu na krevni lipidy Diskutabilni vliv na krevni lipidy
Mozny lepsi vliv na vykon?? (viz dale) MoZny negativni vliv na intenzivni sport.
vykon??

Pri stejném prijmu bilkovin a energie by mély byt diety

na hubnuti télesného tuku stejné efektivni
Nutnost zachovat individudlni pristup ke kazdému pacientovi na zaklade
celkového zdravotniho stavu a zivotniho stylu




Dalsi “soupereni” obou diet

Uziti v terapii diabetu 2. typu

Hall, K. D., & Chung, S. T. (2018). Low-carbohydrate diets for the treatment of
obesity and type 2 diabetes. Current Opinion in Clinical Nutrition and Metabolic
Care, 21(4), 308-312. d0i:10.1097/Mc0.0000000000000470

Snoorgard (2018). Systematic review and meta-analysis of dietary carbohydrate
restriction in patients with type 2 diabetes. BMJ Open Diabetes Research and
Care. doi:10.1136/bmjdrc-2016-000354

Gjuladin-Hellon (2019) Effects of carbohydrate-restricted diets on low-density
lipoprotein cholesterol levels in overweight and obese adults: a systematic review
and meta-analysis

* U jakéhokoliv vyzivového postupu je tfeba brat v potaz moznou individudlni zménu
v hladinach krevnich lipidua a dlouhodobéjsi vliv na celkovou morbiditu a mortalitu



Ketogenni dieta

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

* R{zné vyrazna tvorba ketolatek nastava i pri hladovéni nebo pri dlouhotrvajici sportovni
aktivité

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

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

sacharidu a koncentrace ketonu v krvi @ aciddza,
ohrozeni zivota
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Ketogenni dieta? Svaty gral v hubnuti:

 Zastanci ketogenni diety: tzv. ketoadaptace, ktera vede k efektivnéjsi ztraté
tuku

* Energy expenditure and body composition changes after an isocaloric
ketogenic diet in overweight and obese men (Hall, 2016)

* ,,Vyssi konzumace tuku ve stravé a snizeni prijmu sacharidu sice vede k vyssi
oxidaci tukU (logicky) a urcité metabolické adaptaci na tuky, ale nevede k
efektivnéjsi ztraté télesného tuku a hubnuti (stdle plati energetickd bilance).*



Energy expenditure and body composition changes after an
isocaloric ketogenic diet in overweight and obese men (2016)

* Zkouman vliv na energeticky vydej a energetickou bilanci béhem obdobi stravy
zalozené na sacharidech a nasledné tucich za velice pfisné kontrolovanych podminek.
* Energeticky vydej méren pomoci primé kalorimetrie a dvojité znacené vody

Day-28 =~ Day-15 =~ DayO0 ~~~ DaylS ~_  Dayg BD diet KD diet

v

2398 kcal 2394 kcal

o 91¢gB 9185

4 week inpatient 4 week inpatient
Baseline Diet (BD) Low Carb Ketogenic Diet (KD) 300 g S 31 g S
J 93gT 212 ¢ T

Energy Intake Energy Intake
Adjustment Clamped
2 days residing DLW dose | DxA
in metabolic l l
chamber




Energy expenditure and body composition changes after an
isocaloric ketogenic diet in overweight and obese men (2016)
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Energy expenditure and body composition
changes after an isocaloric ketogenic diet in
overweight and obese men (2016)

Ucastnici béhem studie nezamyslené zhubnuli télesny tuk

Béhem poslednich 15 dnt BD diety to bylo 0,5 kg tuku

Za celé obdobi KD diety (28 dni) Gcastnici téZ zhubnuli 0,5 kg tuku

Ve 2. poloviné vsak pouze 0,2 kg, rychlost hubnuti se tedy sniZzovala

Vyssi energeticky vydej u KD byl pozorovan prvnich cca 10 dni o cca 100 kcal/d

Ve druhé poloviné obdobi se tento vydej sniZzoval na cca 30 kcal/den a nevedl|
K rychlejsimu hubnuti



Obesity Energetics: Body Weight Regulation and
the Effects of Diet Composition (2017)

* Metaanalyza studii, kde bylo vSechno jidlo béhem intervence dodavano zidcastnénym
a mezi skupinami low-carb a low-fat byl tak stejny celkovy pfijem energie i bilkovin

* 32 studii, 563 ucastnikd

Prijem % energie z tuku Prijem % energie ze sacharidii
4-84 % 1-83 %

e Zaver:

* Pri peclive dodrzovanych dietach je tak mozna jista vyhoda low-carb diet
(pfedesla meta-analyza z roku 2016) kompletné eliminovana



Ketogenni dieta a jeji dalsi terapeuticke vyuziti

* Ketony pozitivné ovliviiuji metabolismus mozkovych buné€k, proto jsou
vyuzivany jako doplnkova terapie pri chorobach CNS, nejvice pfi epilepsii

* Lefevre (2000) Ketogenic diet for the treatment of refractory epilepsy in
children: A systematic review of efficacy.

RESULTS: The evidence consists entirely of uncontrolled studies. Of 11 studies identified for this review, 9 are retrospective series of
patients from a single institution. Two studies are prospective, 1 of which is a multicenter trial. The results of these studies are
consistent in showing that some children benefit from the ketogenic diet, demonstrated by a significant reduction in seizure frequency:.
Estimates of the rates of improvement by combined analysis (confidence profile method) are complete cessation of all seizures in
16% of children (95% confidence interval [CI]: 11.0-21.7); a greater than 90% reduction in seizures in 32% (95% Cl: 25.3-39.8); and a
greater than 50% reduction in seizures in 56% (95% CI: 41.2-69.7). It is unlikely that this degree of benefit can result from a placebo

response and/or spontaneous remission.



Nizkosacharidova a ketogenni dieta a dalsi studie

Bolla (2019), Low-Carb and Ketogenic Diets in Type 1 and Type 2 Diabetes

Ludwig (2020), The Ketogenic Diet: Evidence for Optimism but High-Quality
Research Needed

Dong (2020) The effects of low-carbohydrate diets on cardiovascular risk
factors: A meta-analysis

Nizkosacharidova strava v lecbé diabetes mellitus

Hana Krejci'?, Jan Vyjidak**, Matej Kohutiar®

il interni klinika — klinika endokrinologie a metabolismu 1. LF UK a VFN v Praze
‘Gynekologicko-porodnickd klinika 1. LF UK a VFN v Praze
‘Berkeley Research Group (Healthcare), London, UK

“FN Olomouc O d k a Z

sUstav lékariské chemie a klinické biochemie 2. LF UK a FN Motol, Praha



https://casopisvnitrnilekarstvi.cz/artkey/vnl-201807-0007_low-carbohydrate-diet-in-diabetes-mellitus-treatment.php
https://casopisvnitrnilekarstvi.cz/artkey/vnl-201807-0007_low-carbohydrate-diet-in-diabetes-mellitus-treatment.php

The Carbohydrate-Insulin Model of Obesity
Is Difficult to Reconcile With Current Evidence

Kevin D. Hall, PhD; Stephan J. Guyenet, PhD; Rudolph L. Leibel, MD

« Casto snizené hladiny Zivin v krvi neustéle sniZované inzulinem vedou
k celkovému stresu, zvysenému hladu, anavé,
a k prejidani a tzv. intracelularni hladovéni

* Tvrzeni o snizeném mnozstvi zivin v krevnim obéhu (a de facto hladovéni)
u obéznich neni spravné — jejich glykemie je stejna nebo casto zvysena kvdli
diabetu, navic jim v krvi koluje vétsi mnozstvi volnych mastnych kyselin z tukové
tkané

* Ani sniZzeny prijem sacharidi nevede k efektivnéjsi redukci hmotnosti pfi zachovani
stejného pfijmu energie a bilkovin a ani nevede k vysSimu vydeji energie



CICO vs. inzulinovy model, zaver

Rafinované sacharidy a strava bohata na energii samozrejmé prispiva k obezité

To samé je vsak pri nadmeérné konzumaci tuku, nebo stravé bohata soucasné na
sacharidy i tuky

Obezita je multifaktoridlni onemocnéni, které neni dano pouze hormonem inzulinem
a prijmem sacharidi, které by branily redukci hmotnosti a dale vedly k tloustnuti.
Ani low-carb diety v tomto ohledu nemaji vyhodu oproti peclivé dodrzovanym low-fat
dietam

Low-carb diety mohou navic vést pri Spatné volenych tucich ve stravé k negativnim
zménam v lipidovém spektru (LDL cholesterol)

Z pohledu hubnuti je hlavni dlouhodoba adherence k dieté a jeji vliv na aspekty jako
krevni lipidy a zvySeni/snizeni rizika dalSich chorob

Hypotéza inzulinového modelu obezity je proto podle soucasného poznani
nesprdvnd a zdaleka neni schopna vysvétlit celou podstatu problému
obezity.



Vliv frekvence pfijmu stravy a ¢asovani stravy
beéhem dne na hubnuti

,,Metabolismus drzime ve vysSSich obratkach?“
,,Lepsi kontrola chuti na sladké?*

,,Mensi vykyvy krevniho cukru?“

,Zvyseny termicky efekt stravy?*

,,Lepsi udrzeni svalové hmoty v dieté?*



Effects of meal frequency on weight loss and body
composition: a meta-analysis, Schoenfeld (2015)

* 15 studii porovnavajici rizné frekvence prijmu stravy
e Zkouman vliv na hubnuti a udrzeni svalové hmoty
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1-2X VS. 5X pP=0,07
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Effects of meal frequency on weight loss and body
composition: a meta-analysis, Schoenfeld (2015)

1—-2X VS. 5X p=0,06

Change in Fat-Free Mass
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Cirkadianni rytmy a telesna hmotnost

ﬂhESitﬂ' reviews doi: 10.1111/obr. 12351

Etiology and Pathophysiology

Chronobesity: role of the circadian system
in the obesity epidemic

J. Laermans and |. Depoortere



Takze jaké mame dukazy o vlivu ¢asovani pfijmu
energie na hubnuti a nabirani télesného tuku?



Review > Br J Nutr. 2017 Oct;118(8):616-628. doi: 10.1017/S0007114517002550.

Epub 2017 Oct 2.

Are large dinners associated with excess weight, and

does eating a smaller dinner achieve greater weight

loss? A systematic review and meta-analysis

Vysledky observacnich (napf. kohortovych) studii

4 studie prokazaly souvislost, 5 nic neprokazaly, 1 studie inverzni asociace

Studie vhodné k zahrnuti do meta-analyzy prokazaly ne zcela prukaznou
souvislost mezi méné kalorickou veceri a mirné nizsim BM|

Low evening intake (kg/m®) High evening intake (kg/m®) Weight Mean difference (kg/m®) Mean difference (kg/m?)
Study or subgroup Meamn S0 Total Mean 80 Total %) IV, Random 85% CI IV, Random 85 % CI
Aljuraiban 2015 275 100 594 287 112 595 9-4 -1:20 -2-41, 0-01
Almoosawi 2013 (dinner) 24-5 36 250 24-4 36 250 237 010 =053, 073
Almoosawi 2013 (late evening) 235 36 250 237 32 250 237 -0-20 -0-83, 0-43
Bo 2014 24 8 31 423 255 3-2 404 341 =0.70 =1-13, =027 -
Kant 1995 24.4 85 600 246 12.7 601 9.2 020 -1-42,1-02
Total (95 % CI) 2117 2100  100-0 |—u-39 -0-80, 0-01 l
Heterogeneity: ©*=0-08; y° =643, di=4 (P=0-17); 1°=38% 10 _5 0 5 1'0
Test for overall effect: £=1-90 (P=0-08)

Low evening intake High evening intake
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A co vhodnegjsi a kvalitnejsi RCT studie
k otestovani nasi hypotézy?



Randomized Controlled Trial > Obesity (Silver Spring). 2013 Dec;21(12):2504-12.
doi: 10.1002/0by.20460. Epub 2013 Jul 2.

High caloric intake at breakfast vs. dinner
differentially influences weight loss of overweight
and obese women

Skupina obéznich zen s metabolickym

syndromem

Vliv na hubnuti?

Redukcni dieta Reduk¢ni dieta
(cca 1400 kcal/den) (cca 1400 kcal/den)
700-500-200 kcal 200-500-700 kcal

Podobna studie Madjd (2016)
E%: 15-50-15-20 Vs. 15-20-15-50
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Week 0 Week 12 Change %
TREATMENT BF group D group BF group D group BF group D group
N 46 47 38 36
Age (yr) 451+1.1 46.5+1 45.6+1.2 46.2+1.2 NS NS
Anthropometric measurements
Height (cm) 163.6+0.5 164.5+0.5 163.4+0.6 164.4+0.6 NS NS
Weight (kg) 86.5+0.7% 87.1+0.7° 77.8+0.7° 83.5+0.8" -11% -4%
BMI [kgjm"“) 32.3+0.2% 32.2+0.2° 29.2+0.2° 30.9+0.2° -10% -5%
Waist circumference (cm) 110.1+0.40 111.2+0.41 101.4+0.43 107.6=0.51 -7.9% -3.2
Blood pressure
Systolic (mmHg) 133.9+0.6% 132.1+0.7% 125.1+0.7° 127.6+0.7° -6.5% -3.4%
Diastolic (mmHg) 88.4+0.5° 87.3+0.4° 82.4+05 84.1+0.4° -6.7% -3.6%
Lipids
Triglycerides (mg/dl) 179.7+2.6° 178.1+36° 119.4%2° 204.1+37 -33.6% +14.6%
Total cholesterol (mg/dl) 215.7+2.4° 220.2+25° 203.9+25° 217.6+2.1°% -5.40% NS
LDL (mg/dl) 133.3x24 137.0+25 130.8+24 1290.7+23 NS NS
HDL (mg/dl) 46.5+0.6" 47.6+0.7*" 49.2+0.8° 47.1+0.8" 5.8% NS
Fasting glucose, insulin and ghrelin
Glucose (mg/dl) 94.6+0.9° 92.9+0.7° 83.7+0.7° 89+0.9° -11.5% -4.2%
Insulin (pIU/ml) 20.2+0.4% 18.6+0.5" 9.9+0.2° 13.2+0.2° -51% -29%
Ghrelin (pg/ml) 569+6° 565+6 518+7" 537+10° -9% -4.9%




> Clin Nutr. 2020 Apr;39(4):1041-1048. doi: 10.1016/j.cInu.2019.05.012. Epub 2019 May 21.

Effect of a chronotype-adjusted diet on weight loss
effectiveness: A randomized clinical trial

209 ucastnikl studie
BMI = 31; 37 % télesného tuku
12 tydnt studie, alesporn 5x tydné 30 minut FA

Kontrolni dieta, N=104 Chrono dieta, N=105

20 10 35 10 2§
l »chrono” nastaveni energ'ex

Chrono dieta -,,skrivani Chrono dieta - ,,sovy*

Obvyklé nastaveni energie

30 10 35 5 20 20 5 35 10 30



> Clin Nutr. 2020 Apr;39(4):1041-1048. doi: 10.1016/j.cInu.2019.05.012. Epub 2019 May 21.

Effect of a chronotype-adjusted diet on weight loss
effectiveness: A randomized clinical trial

_ Zacatek studie Na konci po 12 tydnech studie

Hmotnost (kg) 83,0 83,3 -8,2
Hmotnost (%) 100 % 100 % -8,5 -9,9
Obvod pasu (cm) 99,8 100,6 -8,1 -9,2
Télesny tuk (%) 37,0 36,6 -4,0 3,9
Beztukova 51,8 52,7 1,6 -2,0

hmotnost téla (kg)



> Clin Nutr. 2020 Apr;39(4):1041-1048. doi: 10.1016/j.cInu.2019.05.012. Epub 2019 May 21.

Effect of a chronotype-adjusted diet on weight loss
effectiveness: A randomized clinical trial

Hmotnost (kg)
Hmotnost (%) -10,2 % -9,6 %
Obvod pasu (cm) -9,8 -8,8
Télesny tuk (%) -4,2 -3,2
Beztukova

hmotnost



Review > Br J Nutr. 2017 Oct;118(8):616-628. doi: 10.1017/S0007114517002550.
Epub 2017 Oct 2.

Are large dinners associated with excess weight, and
does eating a smaller dinner achieve greater weight
loss? A systematic review and meta-analysis

Vysledky RCT studii

Pouze 5 ,,pouzitelnych’ studii

Statisticky vyznamny vliv mensi vecere
na hubnuti se nepodarilo zcela prokazat

Smaller dinner (kg) Larger dinner (kg) Weight Mean difference (kg) Mean difference (kg)
Study or subgroup Mean sp  Total Mean so Total (%) IV, Random 95°% CI IV, Random 95 % CI
Jakubowicz 2012 -136 23 96 -15-3 19 97 24-3 1-70 110, 2:30 -
Jakubowicz 2013 -8-7 86 38 -3-6 9-0 36 100 -5-10 -811,-1-09 _—
Keim 1997 -39 06 10 =327 0-8 10 24-3 063 -1-25, -0-01 -
Lombardo 2014 -8-2 30 18 —6-5 34 18 178 -1.70 =379, 039 —=—T
Madjd 2016 -5-73 1-91 40 —4-31 1-93 40 236 -1.42 -2.26,-058 -
Total (95% Cl) 202 201 1000 | -089 -2.52, 0.75| q’

Heterogeneity: t2=2.77; °=54.83, df=4 (P<0-00001); 2°=93%

Test for overall effect: Z=1-06 (P=0-29) -10 -5 0 5 10

Smaller dinner Larger dinner



A Review of the Evidence Surrounding the
Effects of Breakfast Consumption on
Mechanisms of Weight Management (2018)

Prokazané benefity snidani v nékterych (ale ne vSech) studiich:

Mozny pozitivni vliv na podporu sytosti béhem dopoledne a celého dne (Kalorie

prijaté drive béhem dne mohou byt vice sytivé nez v pozdéjsich hodinach — mensi
tendence se prejidat vecer)

MozZny pozitivni vliv na celkovy (niZsi) energeticky prijem za celych 24 hodin
Termicky efekt stravy prijaté rano
muze byt vyssi nez pozdé&ji béhem dne (vecer)
Pozitivni vliv na citlivost na inzulin dale béhem dne

Mozny pozitivni vliv na vylucovani melatoninu nasledujici vecer
a expresi genut ovliviujicich vnitfni hodiny

Mozny pozitivni vliv na celkové vyssi fyzickou aktivitu béhem dne

Pozitivni vliv na kognitivni funkce a uleni



Effect of breakfast on weight and energy
intake: systematic review and meta-
analysis of randomised controlled trials
(2019) |

Studie nepotvrdila, ze vynechani
snidané by vedlo k naslednému

Addition of breakfast might not be a good strategy for weight loss,
regardless of established breakfast habit

» 13 unique studies identified 2 10

n Studied changes Studied 24 h .
¥ 486  inbody weight energyintake ¥ 930

Study  All studies were at high risk of bias, mostly because
quality of lack of blinding, for both allocation and analysis

prejidani dale béhem dne a celkové
vyssSimu prijmu energie

' r—we!ghtgaln(kg)—sl ~—Daily energy (k) —, (1)

Lidé, kteri vynechali snidani, méli
de, kteri vynechali snidani, me 0O 4 8 -2500 0 2500 S000 days

naopak celkové nizsi prijem energie a [ Betts 2014 - e 42
; ; : _ Chowdhury 2016 23 - - 42
diky tomu [épe hubnuli. (cca -260 kcal) hurandar2014a . i 5 e
Parallel | Dhurandar 2014b - Positive values 5
roup 5 Geliebter 2014a e favour no :
gtri alg Geliebter 2014b 0 aadl  Dreakfast =
LeCheminant 2017 49 * —r 28
Schlundt 1992a 52 Hee | 84
i _ Schlundt 1992b ——1— ;
[ Astbury 2011 12 : —— 7
Clayton 2015 10 : o 2
Crossover ) Farshchi 2005 10 *- o D 28
trials | Levitsky 2013 16 ] =, . 2
Reeves 2014 37 ; e 14
_ Yosimura 2017 20 : S 2
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Pusty a jejich vliv na hubnuti a dalSi markery

Effects of time-restricted feeding on body weight and metabolism. A systematic

review and meta-analysis (Pellegrini, 2020)

Beneficial Effects of Time-Restricted Eating on Metabolic Diseases: A Systemic
Review and Meta-Analysis (Moon, 2020)

Effects of intermittent fasting on body composition and clinical
health markers in humans (Tinsley, 2015)

Day 5

Type of Day 1 Day 2 Day 3 Day 4 Day 6 Day 7

protocol

Alternate day fasting Ad libitum 25% kcal Ad libitum 25% kcal Ad libitum 25% keal Ad libitum

Time-restricted feeding 16-20 h of 16-20 h of 16-20 h of 16-20h of 16-20 h of 16-20 h of 1620 h of
fasting, fasting, fasting, fasting, fasting, fasting, fasting,
4-8h of 4-8 h of 4-8h of 4-8h of 4-8 h of 4-8h of 4-8h of
feeding feeding feeding feeding feeding feeding feeding

Whole-day fasts Ad libitum Ad libitum Ad libitum Ad libitum or Ad libitum Ad libitum 24-h fast

24-h fast®




A jak je to s nemocemi jako
cukrovka 2. typu nebo choroby srdce a cév?



Meal Timing and Frequency: Implications for
Cardiovascular Disease Prevention: A Scientific Konzumace snidané
Statement From the American Heart Association

Marie-Pierre St-Onge, Jamy Ard, Monica L. Baskin, Stephanie E. Chiuve,
Heather M. Johnson, Penny Kris-Etherton, and Krista Varady

and On behalf of the American Heart Association Obesity Committee of the
Council on Lifestyle and Cardiometabolic Health; Council on
Cardiovascular Disease in the Young; Council on Clinical Cardiology; and
Stroke Council

Originally published 30 Jan 2017 | https://doi.org/10.1161/CIR.0000000000000476 |
Circulation. 2017;135:e96—e121

Observacni epidemiologické studie (méné kvalitni dikazy)

Diabetes 2. typu Kardiovaskularni choroby
Vynechavani snidané spojeno s ¢ast&jsim zvySenim Casté&jsi vynechavani snidané spojeno s hor$im

glyk. hemoglobinu, glykémie nalacno, ¢i hyperglykemii lipidovym profilem a hypertenzi

Ve velké prospektivni studii Health Professionals Béhem 16 let trvani studie, muzi, kteri obvykle
Follow-Up Study (n=29 205; vék 40-75 let na zacatku), nesnidali, méli 0 27 % vyssi riziko vzniku srde¢niho

vynechavani (definovano jako absence stravy do onemocnéni ve srovnani s muzi, kteri pravidelné
obéda) bylo spojeno se zvysenim rizika vzniku diabetu snidali. (adjustace pro vék, demografické faktory,
2. typu o0 21 % (adjustace pro BMI, vék, dietarni faktory vyzivové a lifestylové faktory)

a dalSi mozné confounders).



Meal Timing and Frequency: Implications for
Cardiovascular Disease Prevention: A Scientific Konzumace snidané
Statement From the American Heart Association

Marie-Pierre St-Onge, Jamy Ard, Monica L. Baskin, Stephanie E. Chiuve,
Heather M. Johnson, Penny Kris-Etherton, and Krista Varady

and On behalf of the American Heart Association Obesity Committee of the
Council on Lifestyle and Cardiometabolic Health; Council on
Cardiovascular Disease in the Young; Council on Clinical Cardiology; and
Stroke Council

Originally published 30 Jan 2017 | https://doi.org/10.1161/CIR.0000000000000476 |
Circulation. 2017;135:e96—e121

RCT studie (kvalitnéjsi diikazy)

Diabetes 2. typu Kardiovaskularni choroby

7

Neexistuji kvalitni konzistentni dikazy, z RCT studif,
ze by primo samotna konzumace snidané méla vliv
na zlepseni rizikovych faktord KVN
(LDL cholesterol, TAG, HDL)

Neexistuji kvalitni konzistentni dlikazy, Ze by primo
samotna konzumace snidané méla vliv
na snizeni markerd rizika rozvoje cukrovky

Nékteré studie vsak objevily hyperglykémii po dalSich
dennich jidlech (obéd, vecere) pri vynechdvani snidané



Meal Timing and Frequency: Implications for
Cardiovascular Disease Prevention: A Scientific Jezeni veler
Statement From the American Heart Association

Marie-Pierre St-Onge, Jamy Ard, Monica L. Baskin, Stephanie E. Chiuve,
Heather M. Johnson, Penny Kris-Etherton, and Krista Varady

and On behalf of the American Heart Association Obesity Committee of the
Council on Lifestyle and Cardiometabolic Health; Council on
Cardiovascular Disease in the Young; Council on Clinical Cardiology; and
Stroke Council

Observacni epidemiologické studie (méné kvalitni diikazy)

Diabetes 2. typu Kardiovaskularni choroby

Kombinace pozdniho jezeni definovaného jako prijem stravy 2 hodiny pred a soucasného vynechavani snidané byla spojena
se zvySenim rizika vzniku metabolického syndromu o 17 %. (Japonska populace, n=60 800; age, 20—75 years)

V Health Professional Follow-Up Study muzi odpovidali na otazku, kdy naposledy béhem dne obvykle prijimaji stravu.
Ti muzi, kteri odpovédéli, zZe ji i po ulehnuti ke spanku, meéli o 55 % vyssi riziko vzniku kardiovaskularnich chorob ve srovnani
s muzi, ktefi tuto moznost nezakrouzkovali.
Tato asociace vysla vyznamna i po adjustaci na: demographic data, diet, lifestyle, and CHD risk factors



Meal Timing and Frequency: Implications for
Cardiovascular Disease Prevention: A Scientific Jezenivecler arano
Statement From the American Heart Association

Marie-Pierre St-Onge, Jamy Ard, Monica L. Baskin, Stephanie E. Chiuve,
Heather M. Johnson, Penny Kris-Etherton, and Krista Varady

and On behalf of the American Heart Association Obesity Committee of the
Council on Lifestyle and Cardiometabolic Health; Council on
Cardiovascular Disease in the Young; Council on Clinical Cardiology; and
Stroke Council

RCT studie (kvalitnéjsi diikazy)

Diabetes 2. typu Kardiovaskularni choroby

Veclere snézend pozdéji v noci (23:00 vs. 18:00) vyUstila ve vyssi glykémii nasledujici den po snidani (8:30)

Mladé Zeny s normalni hmotnosti byly rozdéleny do 2 skupin se stravou obsahujici 1800 kcal s odliSnym ¢asovanim prijmu
energie na 3 hlavni jidla béhem dne (54%, 35%, a 11%) vs. (11%, 35%, and 54%). U Zen, které jedly kaloricky bohatsi snidani,
doslo ke snizeni hladin glukdzy, inzulinu nalacno, a ke zvyseni citlivosti na inzulin.

U Zen prijimaijici velkou vecefri k zadnym zménam ve srovnanim se stavem na pocatku intervence nedoslo.

Obézni Zeny rozdéleny do 2 skupin se stejnym prijmem energie, ale odliSnym ¢asovanim kalorii (1400 kcal, 700-500-200 kcal
Vs. 200-500-700 kcal). Skupina s bohatsi snidani zaznamenala mnohem vétsi snizeni TAG v krvi, mirné navySeni HDL
a vyrazny vliv na snizeni hladin glykemie a inzulinu nalacno.



Vyzivovy

faktor

Zarazeni
(bohaté)
snidané

Limitace
prijmu
energie
vecer/ v noci

Celkové

casovani

energie
béhem dne

Vliv na:
Kardiovaskularni
choroby

Nepritkazny vliv

Mozny pozitivni vliv

Neprlkazny vliv

Vliv na:
Diabetes 2. typu

MUze zlepSovat
glykemickou odezvu
na dalsi denni jidla

Mozny pozitivni vliv

o\ /

Mze byt vyhodnéjsi vice
energie spise
v 1. poloviné dne

Vliv na:
Redukce hmotnosti

Snidané neni podstatna
pro uspesné hubnuti
(nékomu muze pomoci)

Mozny pozitivni vliv

o\ 7/

Mze byt vyhodnéjsi vice
energie spise
v 1. poloviné dne



Cely Zivotni styl je provazan a o zmene rizika mohou
rozhodovat faktory, které uchazi pozornosti

e Energeticky prijem
Vychozi hodnoty krevnich IndIVIdu?Il,‘ll pred studii ve studii,
lipidc a hodnot souvisejicich odpoved kvalita stravy (napf.

s diabetem na dietu tuky) pred studii vs.
ve studii

Samotny
chronotyp
respondenta

Fyzicka aktivita béhem
Studovana studie, pfedesla mira

populace pohybu respondentt

Télesna hmotnost a jeji
zmény béhem studie




Pusty a jejich vliv na hubnuti a dalSi markery

Efekt na hubnuti u vSech kategorii BMI

Pozitivni vliv na hladinu krevnich lipid(

Pozitivni vliv na glykemii

Pozitivni vliv na krevni tlak

Pozitivni vliv na zanétlivé markery (IL-6, IL-1, CRP)

Mirna kaloricka restrikce u nékterych zvirat prodluzuje zivot

Calorie restriction and aging: review of the literature and implications for studies in
humans (Heilbronn, 2003)

Calorie Restriction and Aging in Humans, Annu Rev Nutr.
2020 Sep 23;40:105-133.

doi: 10.1146/annurev-nutr-122319-034601. Epub 2020 Jun 19.




Negativa pustu

* ZvySeni aktivity sympatiku, zvySeni kortizolu, mozny negativni vliv na hladinu
pohlavnich hormont

Mozny negativni vliv na retenci FFM

Hyperfagie nasledujici po pustu
* Snizeni prijmu esencialnich zivin

* Negativni dopad na psychicky stav a kognitivni funkce

NizSi adherence k tomu zpusobu stravovani



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 kg m2; 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 ){l“
1) Fat Free Mass in Resistance Trained Individuals. da ,,r)
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/sports7010022 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 |. 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



Zaverecneé shrnuti: Pilire rozumné redukce hmotnosti



15-20 % stavajicich potreb, které se v dieté snizuji.
Obcasny cileny ,,refeed‘ den miize pomoci

Kaloricky deficit

Rychlost hubnuti 0,5-1,0 % TH tydné

Pri kontrolovaném celkovém prijmu kalorii a bilkovin bez

fat vs. Low- Tu v Geinnosti '
Low-fat vs. Low-carb rozdilu v G¢innosti hubnuti

Prijem proteint 1,6 g/lkg TH a vyse

Pohybova aktivita Kombinace aerobniho a silového tréninku

Mohou zvysSovat ad libitum prijem stravy,

BT EIREEEREEE 1206 a tak ztézovat hubnuti

Frekvence prijmu stravy Obecné nizky vliv na ispésnost hubnuti,
a denni doba pfijmu malo dikazl o vyrazném vlivu denni doby (cirkadianni rytmus)

Energeticka dostupnost Neméla by klesnout pod 30 kcal/kg FFM
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