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Uvod
“Istudium tukové tkané, zvlasté adipocytd, je zakladem pro porozumeéni

metabolickych abnormalit spojenych s vyvojem obezity

“Jkoncepce adipocytu jako endokrinni a funkéni bunky neni dosud zcela

pochopena

"1-> adipocyty se podileji na fizeni metabolismu lipidu, identifikuji, fidi a posilaji

signaly pro udrzeni energetické rovnovahy v tele

IpFi obezité dochazi k naruseni rovnovahy v fizeni metabolismu lipidu:

lipolyza, lipogeneze
CInarudeni transkrip&ni regulace kli€ovych faktord

v s

"I nedostatecCna citlivost na vngjsi signaly, selhani procesu pfenosu signalu
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Tukova tkan

* funkce tukoveé tkané:

1. metabolismus lipidi v€etné uloZzeni TAG a uvolnéni MK

2. katabolismus TAG za ucCelem uvolnéni glycerolu a MA v ramci metabolismu
glukozy

3. produkce adipokinu, které zahrnuji hormony, cytokiny a dalSi proteiny se

specifickymi biologickymi funkcemi

—>vyznamny vliv na fyziologické procesy, jako je rust, vyvoj homeostazy

adipocytu a energie

—

« dalSi funkce: angiogeneze, adipogeneze, metabolismus steroidu, imunitni |

=
m &

odpovéd a hemostaza, tepelna izolace, ochrana vnitfnich organu, atd.



Druhy tukove tkane

"Iv zavislosti na bunécné strukture, lokalizaci, barvé, vaskularizaci a funkci:

Ibila tukova tkan — WAT
"Thnéda tukova tkan — BAT

Ibézova tukova tkan

‘Trdzova tukova tkan

Adipose Tissue
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Adipocyt

WAT

jedna lipidova kapka

zabira 90 % objemu bunky

jadro stlaceno na okraj bunéek
cytoplazma tvori tenky okraj

mitochondrie

malé, protahlé
kratké, nahodné usporadané kristy

unilokularni adipocyty

BAT

mensi bunky
cytoplazma obsahuje nekolik lipidovych kapek
kruhovité jadro

mitochondrie

cetné, velké
laminarni kristy
obsahuji UCP-1

multilokularni adipocyty



White Fat
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Figure 5

Light microscope image of white adipose tissue {A) and brown adipose tissue (B).
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Puvod adipocytu

"ldosud ne zcela jasny puvod
‘lintenzivni vyzkum

“Ipravdépodobné z mezenchymalnich kmenovych bunék (WAT, BAT)
_ladipocyty lokalizovane v oblasti hlavy a krku jsou generovany z

neuroektodermu spise nez mesodermu

"Ipuvod bézovych adipocytu je stale kontroverzni

(1 pochazeji z trans-diferenciace dospélych bilych adipocytl - vysledek "transdiferenciace" WAT
k BAT
I pochazi z de novo diferenciace prekurzorové populace odliSnych od WAT a BAT
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Adipogeneze

_lvysoce usporadany proces, ktery je zahajen béhem vyvoje a pokracuje po cely

zivot
“Ipreadipocyt = stimulace - zraly adipocyt

_ljaderny hormonalni receptor PPARy

1 ustfednim regulatorem adipogeneze
" hraje dominantni roli ve vyvoji tukové tkané
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Adipogeneze Il.

* 4 faze, které jsou charakterizovany riznym bunéénym slozenim a stavem

diferenciace

1. Zastaveni proliferace
—  priprava preadipocytu v premeénu na adipocyt

2. Klonalni expanze

— indukovana hormonalnimi signaly a reprezentovana nékolika mitotickymi délenimi urCenymi
k synchronizaci bunécného cyklu

3. Casna diferenciace

—  bunécné déleni zastaveno, charakteristické adipocytarni geny se zacCinaji projevovat,
zacina akumulace lipidU

4. Terminalni diferenciace
— Indukce transkripce genu typickych pro zralé adipocyty
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Mesenchymal cell
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Myf5* Precursor cell BMP7 Myf5~ Precursor cell

PRDM16

PGCla ’ BMP2

C/EBPB BMP4
LY

Inducible (beige/brite) White
brown adipocyte Adipocyte

Developmentally
programmed
brown adipocyte

Paucilocular Adipocyte
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Pocet adipocytu

"lobjem tukové tkané u dospélych je dan zvySenim velikosti adipocytu

(hypertrofie) a zvySenim poétu adipocytu (hyperplazie)

_lobjem reflektuje rovnovahu v lipidovém metabolismu

_IpocCet reflektuje rovnovahu mezi proliferaci preadipocytu, diferenciaci a apoptézou -
liSi se v zavislosti na umisténi tkané (muze predstavovat rozdily nalezené v tukove
depozici u obéznich lidi)

_ldle ruznych teorii:
“Ipocet adipocytu je fixovan béhem détstvi a dospivani
_lvysoky pfisun energie v potravé u déti: mnozeni adipocytu az dvakrat rychleji
“Iv dospélosti konstantni (ale ne zcela probadané)
_lobézni jedinci maji vy$Si poCet adipocytu jiz v détstvi
_Icelozivotni obnova adipocytu
“Ipolo€as rozpadu adipocytu u Clovéka je priblizné 6 mésicul, coz predstavuje miru
obratu 60 % rocne
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Bila tukova tkan (WAT)

‘tfetina je tvorena adipocyty, zbytek je reprezentovan fibroblasty, makrofagy,

stromalnimi bufikami, monocyty a preadipocyty (vaskularni stroma)

[1poméry ruznych typt bunék se mohou lisit v zavislosti na typu fyziologické situaci (zanét) a
umisteni WAT

ImensSi inervace a vaskularizace
“Ihlavni zasobarna energie

"Ifunkce izolace a mechanicka ochrana nékterych Zivotné dulezitych organu

_1zraly adipocyt se podili na rovnovaze mezi lipolyzou a lipogenezi
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Druhy WAT

Isubkutanni (SWAT): podkozni tuk

"Thyzdé, stehna, bficho, dlané, chodidla
[1zodpovédny za odlisné télesné slozeni muzl a Zen
“lochranny charakter

1 pfispiva k regulaci teploty nebo tepelné izolaci

[lvisceralni (VWAT): distribuovan v télni dutiné kolem organu

[1vypliuje prostor mezi organy a udrzuje je v odpovidajici poloze

I nejvétSi loziska se nachazeji kolem omenta, mesenteriia, retroperitonealni oblast

I perikardialni, perivaskularni nebo periarterialni, periartikularni, retroorbitalni, intramuskularni,
atd.

“InadbyteCny VWAT je spojen s metabolickymi onemocnénimi a patologickymi stavy spojenymi s
obezitou

"1pfi poptavce po energii je vyuziti MK rtizné v ramci rtizného ulozeni tuku

“Isubkutanni, mezentericky a retroperitonealni tuk se mobilizuje nejprve, zatimco tuky v dlanich a
chodidlech jsou mobilizovany méneée
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Produkce latek ve WAT

v v Ewv s

“dalsi molekuly lipid v€etné prostanoidl, cholesterolu, retinolu a steroidnich

hormonu (pohlavni hormony a glukokortikoidy)

Clvyskyt raznych latek ve WAT od neaktivnich az po aktivni formy

1 mohou mit vyznamné autokrinni a parakrinni funkce

_ladipokiny

I latky bilkovinné povahy (vice jak 50 latek)
I sekretované adipocyty, ale i jinymi bunkami napf. infiltrovanymi makrofagy
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Adipokiny

“lrozmanité chemicke struktury

1 rtzné fyziologicke role:

Climunitni systém (vCetné klasickych cytokinu jako jsou TNF-alfa, IL-1, IL-6, IL-8,
IL-10, IL-4, IL-13 a MCP-1)
[ podporuje vztah mezi chronickym zanétem a obezitou (zvySeni prozanétlivych adipokinu)
“Iregulace prijmu energie: leptin
“Iregulace krevniho tlaku: angiotensinogen
“Iregulace metabolismu lipidu: retinol binding protein (RBP-4), cholesterol ester

transfer protein (CETP)
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“Iregulace metabolismu sacharidu: adiponektin, resistin, visfatin
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langiogeneze: vaskularné endotelialni rustovy faktor (VEGF)



Ensrgy metaboliam

Intake control
Carbohydrate homeostasis and '?",“.I"," Lipid metabolism
lnE.L.i!'I sensitivity IL1AL 1 Ra RBP-4
Adiponectn ECTP
Fasiztin IL1AL1Ra
Wisfatin
TNFa ‘\ _
IL1AL1Ra
> Growith factors
“Wescular hemostasis  d——" TEFp
PAl-1 NGF
/ l \ Angiogenesis
Blocd pressure VEGF
. 4 Immunity
Pro-and anti- inflammatony factors
IL1 ILid
IL& L4
ILE IL1Ra
IL1&
MCP1
THFx

Figure 1 Physiological and metabolic processes regulated by WAT by adipokine secretion. CETP: cholesterol ester transfer protein;
IL1: interleukin 1; IL1Ra: interleukin receptor antagonist-1; IL4: interleukin 4; IL6: interleukin 6: IL8: interleukin &; IL10: interleucin-
10; IL18: interleukin-18; MCP-1: monocyte chemoattractant protein-1; NGF: nerve growth factor; MPY: neuropeptide ¥; RBP-4: retinol
binding protein-4; TGFR: transforming growth factor f; THFa: tumor necrosis factor alpha: VEGF: vascular endothelial growth factor.
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Funkce WAT I.

1= aktivni endokrinni organ - znaky vychazi z produkovanych pusobku:

“vliv adipokint na metabolismus, citlivost na inzulin, vaskularni homeostazu,

angiogenezi, reparacni schopnost, zanét a imunitni bunky

“lakumulace VWAT je doprovazena hypertrofii adipocytlu a nadprodukci
prozanétlivych a proaterogennich molekul (resistin, visfatin, vaspin, TNF, ILE-
6, atd.)

“ladipokiny tedy pfedstavuji skupinu informacénich biomarkert pro diagnostiku

metabolickych poruch a pfedpovédi vysledku Sirokého spektra onemocnéni

Il
M

U
E

I
D

|



Rovnovaha imunitni odpovedi pri regulaci funkce
tukove tkane

Lean adipose tissue Obese adipose tissue

anti-inflammatory = pro-inflammatory anti-inflammatory << pro-inflammatory
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M1 ATM neutrophil M2 ATM eosinophil M1ATM  neutrophil
M2 ATM

eosinophil @ @ @ O %
@ @ CD8 T cell Thi cell Th2 cell Treg cell ﬂ

CD8Tcell Thicell

Th2 cell Treg cell

Energy homeostasis Adipose tissue dysfunction
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Funkce WAT dle lokalizace

WAT v prsou a hyzdich je vysoce citliva na estrogeny

WAT v horni Casti zad a okoli krku je citlivejsi na glukokortikoidy

VWAT (intraabdominalni) se podili na sekreci adipokinu souvisejicich se
zanetem a diabetem 2. typu

ISWAT vykazuje menSi sekreci prozanétlivych adipokinu

_Iperivaskularni WAT

"I popsan prozanétlivy sekrecéni profil podobny profilu VWAT

_Iperivaskularni (periarterialni) WAT muze vzniknout jako fyziologicky
mechanismus pro regulaci distribuce krevniho obéhu mezi organy a uvnitr
organu

_lvyssi periarterialni WAT — skodlivy

‘v podminkach nadbyteCné energie — zvySeni usazenin — zvySena produkce
prozanétlivych adipokinl = podpora vyvoje atrosklerozy
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Distribuce WAT

‘Irozlozeni WAT se méni s vekem
“lgenetickeé faktory

“lzvysovani intraabdominalniho tuku a snizovani podkozniho tuku
1i uosob se stabilni hmotnosti a BMI

“1zeny maji vySSi télesnou akumulaci v oblasti hyzdi a stehen (gynoidni typ)
1 glutealni adipocyty jsou vétsSi u Zzen nez u muzu

Imuzi maji vysSi télesnou akumulaci v horni ¢asti téla (androidni typ)

"1vySSi riziko metabolickych komplikaci
lvisceralni adipocyty (mesenterialni a omentalni) jsou vétsi u muzu

Imnozstvi visceralniho tuku ma prokazatelnou spojitost s inzulinovou rezistenci
1 pokud se snizilo mnozstvi visceralniho tuku (nikoliv podkozniho), tak se IR zlepSila
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Hnéeda tukova tkan (BAT)

IBAT ziskava pozornost jako moznost terapeutického zasahu pro obezitu a

metabolicka onemocnéni vCetné diabetu typu Il.
“Ischopnost spalovat glukézu a MK

“lvyznacuje se predevsSim zvySenym vydejem energie a produkci tepla

(o0

1= pusobenim tzv. rozpojovaciho protelnlwe«:if:‘igﬂmeew
o2

I BAT ma hustou kapilarni sit

1ktera zasobuje adipocyty substratem a kyslikem
“lumoznuje efektivni distribuci tepla do zbytku téla

Thnédy adipocyt White Fat Cell




Dychaci retézec

“lvnitrni membrana mitochondrii
Clvyuziti redukovanych koenzymu (z CC a [3-oxidace), pfenosu elektronu a
protonU pres specifické komplexy

“produktem DR je energie ve formé& ATP, teplo a voda

slozky DR: NADH+H*, FADH, , koenzym Q, FeS-protein, cytochromy,

cytochromoxidaza , transmembranové komplexy (I-1V)

“vysledek DR

1 pfeneseni 10H* do intermembranového prostoru v pripadé pouziti NADH+H*

"I pfeneseni 6H* v pripadé pouziti FADH, |V|
"laerobni fosforylace, kdy F,F'-ATPasa propousti protony do matrix mitochondrie za tvorby ATP.
Za kazdé 4 protony se vytvoii 1 ATP M
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Dychaci retezec - UCPs

Mitochondria

Electron
transport
chain
| y ..-I I I"*I
TELIRl

Uncoupling ADPATP
Proteins ATP/ADP carrier

[

=R W | mEwawae _III ¥ -
NADH , "lI | T ey I Intermembrane
FFLEHE ] | i l|r 'l.l II:I,'u | i - Spaca
ATP I a4 %
ADFATP Matrix
HEAT
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Uncoupling protein UCP-1

1= tzv. rozpojovaci protein

“Ipatfi do péticlenné rodiny UCPs

" dosud identifikovano 5 homologu UCPs v lidské tukové tkani
_lostatni ¢lenové UPC rodiny dosud ne zcela prozkoumany

“Jjedinym Clenem rodiny UCPs s dobfe charakterizovanou termogenni roli v BAT

_Ipo aktivaci rozptyluje protonovy gradient generovany retézcem pro prenos
elektronu - snizuje potencial mitochondrialni membrany - vede k vysoké

oxidaci substratu a ke vzniku tepla
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Hnedeé adipocyty

_Ipochazeji pravdepodobne z prekurzorovych bunek v embryonalnim

mezodermu
"Ibohata inervace - regulace rastu BAT — sympatikus

"IB3-adrenoceptory (AR)

1jsou specificky exprimovany hnédymi adipocyty

1 pozitivni korelace mezi hustotou hnédych adipocytd a hustotou noradrenergnich viaken
1 po aktivovaci noradrenalinem fidi hnédou termogenni aktivaci adipocytu

1snizuji obezitu u obéznich krys

“lexpozice chladu stimuluje expanzi BAT prostfednictvim aktivace proliferace a

diferenciace hnédych adip6znich prekurzorovych bunék
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Bezove adipocyty
‘Inachazi se ve WAT, ale morfologicky a funkCné maji blize k BAT

Inékteré bézove adipocyty: UCP1-negativni, jiné UCP1-pozitivni

I mitochondrialni morfologie se pohybuje od typického bilého adipocytu az po typicky hnédy
adipocyt

Jexprimuji UCP1 pfi odpovédi na chlad nebo jiné induktory (napf. B-adrenergni

agonisté nebo PPARYy aktivatory)

[1zavislost na externich podnetech pro indukci UCP-1 je charakteristickym

znakem bézoveého tuku
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Brown Adipocyte

v

Heat

Thermogenic

Fat converted to heat I
h

Heat

Beige Adiopcyte

White Adipocyte

‘l

“—

Nucleus @

Lipid droplet

Mitochondria &

Fat storage
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Distribuce BAT - kojenci

 tenka vrstva interkapsularni BAT

* perirenalni BAT

« podobné morfologické a molekularni rysy jako BAT hlodavcu

— exprimuje geny, které jsou charakteristické pro klasické hnédé ¢ b = 1)

* po narozeni se mnozstvi BAT snizuje




BAT v dospelosti I.

*BAT obecné heterogenni a obsahuiji
vice bunécnych typu

studie pouzivajici PET-CT odhalily P | |
vysokou prevalenci metabolicky - - supraclavicular

aktivnich oblasti " i o B
— v supraclavicularni oblasti u dospélych %
lidskych subjekt ’
—cervikalni, paracervikalni, supraklavikularni a !
paravertebralni, perirenalni atd. \

paravertebral

g o+ l suprarenal

*biopsie z téchto oblasti jsou / \ )
obohaceny o UCP-1-pozitivni bunky



BAT v dospelosti ll.

[1zjisténa aktivita BAT negativné koreluje s indexem télesné hmotnosti (BMI) a /

nebo télesnym tukem (zejména ve stari)

« Cinnost BAT je u mladych lidi s nadvahou nebo obezitou snizena

« existuji vyS$Si hodnoty detekovatelnych BAT u mladych a Stihlych lidi

* mista s funkénimi BAT ¢astéjSi u Zzen nez muzu

* mnozstvi BAT klesa s vékem

“laktivita BAT se zvySuje po dlouhodobé expozici chladu
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Vliiv chladu na BAT

“lexpozice chladem aktivuje BAT pusobenim na sympatické nervové vlakna

“Isympatikus inervuji hnedeé adipocyty na urovni parenchymu

“Ichronicka studena expozice vede k vétveni noradrenergnich parenchymalnich

vlaken = vyz Brown Adipose Tissue Activity

(PET-CT with'®F-FDG)

Lean, Lean, Overweight,
Thermoneutral Cold Exposure Cold Exposure

b4
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Browning |.

InadbyteCcha WAT — Skodlivé ucCinky na metabolické zdravi

"IExpozice teplem, starnuti a obezita - ,whitening”

IBAT muze byt u dospélych lidi tvofena nejen klasickymi hnédymi adipocyty,

ale také indukovanymi hnédymi adipocyty — bézové adipocyty

"Istimulace vyvoje bézovych adipocytu ve WAT (tzv. ,browning") ma potencial

naklonit energetickou rovnovahu od skladovani k vydeji

1 strategie, ktera slibuje boj proti rostouci epidemii obezity a metabolickému syndromu
Clintenzivni vyzkum

ldle vyzkumuU na mysSich: aktivace BAT ma pfiznivé ucinky na:
‘ladipozitu

1inzulinovou rezistenci
1 Hvnarlinidamii
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Hlavni regulatory hnednuti

“Ichronicka expozice chladu
« fyzicka aktivita zvySuje hnédnuti WAT a vydej energie

‘lagonista PPARYy (agonista peroxizomalné aktivovaného receptoru y)
IPGC-1alfa — koaktivator PPARy
IPRDM16 — determinuijici faktor hnédnuti

lirisin (hormonalni stimul))
IFGF21 (fibroblastovy rustovy faktor 21 ) - pusobi autokrinnim a parakrinnim

zpusobem > zvySeni hnédnuti WAT



Browning ll.

WAT - vystaveni urCitému podnétu - prevzit fenotyp BAT

Thermogenesis

White
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Browning lll.

‘v bazalnim stavu maji bézové adipocyty nizkou termogenetickou aktivitu a

malé mnozstvi mitochondrii

“Ipo aktivaci maji mnoho biochemickych a morfologickych vlastnosti BAT:
1 pritomnost multilokularnich lipidovych kapicek a mnohocCetnych mitochondrii

—> pfi plné stimulaci vyjadruji podobné hladiny UCP-1 jako hnédé adipocyty

“reverzibilni transdiferenciace -
‘lexpozice teplem — zména opét na adipocyty fenotypycky podobné WAT

“lopétovné vystaveni chladu zahrnovalo navrat k fenotypu WAT s UCP-1
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Zvyseni clearance a vyuziti zivin hnédymi a bézovymi

adipocyty by mohlo snizit prebytek TAG a glukozy

)/,/’; Triglycerides Glucose N\\\

v v

Obesity and
. metabolic disease .
Beige Brown T Brown Beige
adipocyte adipocyte adipocyte adipocyte

Nonshivering
thermogenesis
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Ruzova tukova tkan

_lalveolarni epitelialni bunky mlecné zlazy

“lukolem je produkovat a vylu€ovat mléko

Clidentifikovana v mysSich podkoznich tukovych depech béhem téhotenstvi a
laktace

“Ipravdépodobné vychazeji z transdiferenciace subkutannich bilych adipocytu

‘Irizové adipocyty:

"1vznikaji vyhradné v zenskych podkoznich depech béhem téhotenstvi a laktace
(1splfiuji definici adipocytu (schopnost uchovat velké mnozstvi lipida)
I mlécna Zlaza je v téhotenstvi a laktaci zbarvena do rizova

“Irizové adipocyty, kromé mlécnych slozek, vylu€uji leptin
1zfejmé hraje dllezitou roli pfi prevenci obezity u mladat
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Vyvoj alveolu mlecne zlazy
_Ibéhem tehotenstvi alveoly postupné nahrazuji tukovou tkan
“lalveoly mlécné zlazy se vyvijeji ve dvou fazich dvéma ruznymi mechanismy:

CIprvni faze téehotenstvi

_lalveoly tvoreny epitelialnimi bunkami, které by mohly pochazet z proliferace kmenovych bunék
(1 postradaji cytoplazmatické kapilary lipidu
“Isubkutanni tuk se zmensuje postupné

"ldruhé stadium téhotenstvi

‘lalveoly slozeny z epitelialnich bunék s lipidem

"1 podkozni adipocyty postupné ziskaji epitelialni vlastnosti, pravdépodobné pod hormonalnimi
stimuly

"1 podkozni adipocyty agreguji s rizovymi adipocyty a s myoepitelialnimi bufikami za vzniku |\/
alveoll sekretujicich mléko
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Ruzova tukova tkan Il.

I'Vyzkum karcinomu prsu:

“Ireverzibilni transdiferenciace white-to-pink by mohla osvétlit biologii karcinomu

prsu

_dle studii ztrata exprese PPARY bunkami sekrecCnich epitelialnich mlécnych

zlaz vytvari vhodné prostredi pro vyvoj karcinomu prsu

IPPARYy je kliCovym faktorem pink-to-white transdiferenciation in vitro
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Plasticita tukové tkane |.

“Jtukova tkan = spousta metabolickych, bunéénych a endokrinnich funkci

lvice bunéénych typu pfispiva k adipogenezi ve vyvoji a remodelaci tkané

IWAT, BAT, bézové adipocyty, ruzoveé adipocyty
_Irazny puvod (dosud neobjasnény)

“llokalizace tukové tkane jsou heterogenni a obsahuji dynamickou smes

bunécnych typu a maiji rizné funkce
IWAT: adipokiny, které ovlivauji stravovaci chovani a metabolismus (leptin, adiponektin, resistin,
adipsin), zanét, imunitu atd.
"1BAT: hormony a rlstové faktory (betatrofin a FGF21)
“Irdzové adipocyty: mlééna slozka, leptin

==
m e

_Ischopnost hypertrofie a hyperplazie adipocytu

=



Plasticita tukové tkane Il.

_ladipocyty se obmenuji po cely zivot a jsou dynamicky regulovany z hlediska

poctu, velikosti a metabolickych vlastnosti

“Iprogenitory adipocytu

1 aktivuji se béhem homeostatického obratu a hyperplastické expanze
I podileji se na browningu (fenotypovy pfechod mezi anabolickymi a katabolickymi stavy)

_vlastni metabolicka plasticita zralych bunék
"1 browning, pfeména white-to-pink

"Imobilita a metabolicka plasticita tukové tkané muze byt zamérena na

terapeuticky prinos

= =
m e
O =



Definice

“Nadvaha a obezita jsou definovany jako abnormalni Ci nadmerné
nahromadeni telesneho tuku, které narusuje zdravi.”
- World Health Organization

Primary Screening Measure
Body Mass Index (BMI) = hmotnost(kg) / vySka(m)?

http://www.who.int/mediacentre/factshee
ts/fs311/en/



http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs311/en/

Definice obezity

Dospeli Deéti/adolescenti

BMI = 30.0 obezita BMI specifické pro vek/pohlavi
25.0-29.9 nadvaha BMI = 95. percentil je obezita
18.5-24.9 norma 85.-95. percentil je nadvaha

< 18.5 podvaha

http://www.cdc.gov/obesity/adult/defi
ning.html
http://www.cdc.gov/obesity/childhood
/defining.html



http://www.cdc.gov/obesity/adult/defining.html
http://www.cdc.gov/obesity/adult/defining.html
http://www.cdc.gov/obesity/childhood/defining.html
http://www.cdc.gov/obesity/childhood/defining.html

Definice obezity

Dalsi déleni

Obezita stupen jedna: BMI 30.0-34.9

Obezita stupen dva: BMI 35.0-39.9

Obezita stupen tri: BMI 40.0+ (extrémni obezita)

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/Re
thinkingBMI.pdf
http://www.niddk.nih.gov/health-information/health-
statistics/Pages/overweight-obesity-statistics.aspx#b



http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/RethinkingBMI.pdf
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/RethinkingBMI.pdf
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx

Defining obesity

AMA debata: Je obezita vlastni onemocnéeni nebo je to stav Ci rizikovy
faktor?

‘... obezita je v souCasnosti povazovana za stav onemocnéni s mnoha
patofyziologickymi aspekty vyzadujicimi radu intervenci ve smyslu leCby
a prevence obezity.”

— American Medical Association

National Obesity Awareness Month

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/A
MAPolicy Defn.pdf



http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/AMAPolicy_Defn.pdf
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/AMAPolicy_Defn.pdf

Globalni prevalence obezity

Dospeéli (18+) Deti (mladsich 5 let)
13% obéznich 6.7% nadvaha ¢i obezita
600 million 43 million

39% s nadvahou

1.9 miliardy

nttp://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/nutgrowthdb/publications/overweight o
pesity/en/



http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/nutgrowthdb/publications/overweight_obesity/en/
http://www.who.int/nutgrowthdb/publications/overweight_obesity/en/
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Exhibit 1 —
The Rise in Obesity in the U.S. 1961-2008
(ages 20 and older)

Extremely Obese

B Obese

W Overweight

5.4% — 5.1% — 6.2% — 6.0%

0.9%
13.4%'

=32.9%=35.1%=34-3%

31.5%'32.3%.32.1%.32.7%.33.5%I34.4%I33.4%I32.2%I33.6%

1961 1972 1978 1990 2000 2002 2004 2006 2008

I30.9%=31-3%

Source: http://www.cdc.gov/NCHS/data/hestat/obesity_adult_07_08/obesity_adult_07_08.pdf

http://www.commed.vcu.edu/Chronic_Disease/Obesity

/2013/assessingobesityinterventions 0312.pdf



http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/assessingobesityinterventions_0312.pdf
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/assessingobesityinterventions_0312.pdf

Prevalence obezity v USA

Minuly cil: Healthy People Soucasny cil: Healthy People

2010 2020
15% dospelych 30.5% dospelych
9% deti 14.5% déti

http://www.commed.vcu.edu/Chronic Disease/2008/obe
sityRx _AHA.pdf
http://www.healthypeople.gov/2020/topics-
objectives/topic/nutrition-and-weight-status/objectives



http://www.commed.vcu.edu/Chronic_Disease/2008/obesityRx_AHA.pdf
http://www.commed.vcu.edu/Chronic_Disease/2008/obesityRx_AHA.pdf
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/nutrition-and-weight-status/objectives

Atributy spojene s obezitou

Kdo je nejvice postizen?



Rasal/etnicita

Dospeéli (adjustovano na vek) Deti/Adolescenti

47.8% nehispansky ¢ernossky puvod

42.5% Hispansky puvod 22.4% Hispansky ptivod

32.6% nehispansky bélossky puvod  20.2% nehispansky éernossky ptvod

10.8% nehispansky asijsky puvod 14.1% nehispansky bélossky plivod
8.6% nehispansky asijsky puvod

http://www.cdc.gov/obesity/data/adult.html
http://www.cdc.gov/obesity/data/childhood.html



http://www.cdc.gov/obesity/data/adult.html
http://www.cdc.gov/obesity/data/childhood.html

Rasal/etnicita

VyS8Si prevalence u americkych indianu, nativniho obyvatelstva
Aljasky, dalSich hispancu/jedincu latinskoamerického puvodu,
nativnich Havajcu, obyvatel pacifiku oproti nehispanskym bélochum
WHO Wester Pacific Region navrhuje, aby u nekterych asijskych
populaci byly cut-offy nizsi z duvodu zvySeného rizika Spatnych
zdravotnich vystupu

http://www.commed.vcu.edu/Chronic Disease/2008/obe
sityRx AHA.pdf



http://www.commed.vcu.edu/Chronic_Disease/2008/obesityRx_AHA.pdf
http://www.commed.vcu.edu/Chronic_Disease/2008/obesityRx_AHA.pdf

Vek

Dospeéli (20+) Deti/Adolescenti
39.5% ve véku 40-59 20.5% ve véku 12-19
35.4% ve véku 60+ 17.7% ve véku 6-11
30.3% ve veku 20-39 8.4% ve véeku 2-5*

*down from 13.9% in less than a
decade (2003/2004 — 2011/2012)

http://www.cdc.gov/obesity/data/adult.html
http://www.cdc.gov/obesity/data/childhood.html



http://www.cdc.gov/obesity/data/adult.html
http://www.cdc.gov/obesity/data/childhood.html

Pohlavi

Source: NHANES, 2009-2010

Estimated Percentage by Sex

74%
64%

36% 36%

8%
=l

Overweight  Obesity Extreme

or Obesity Obesity

L 1

Source: NHANES, 2009-2010

Percentage by Sex, Ages 2-19

33.0%

30.4% 31.8%
18.6%
15.0% I ‘I"-""'
Girls ‘ Boys - Both sexes

Overweight or Obesity B Obesity

http://www.niddk.nih.gov/health-

Men B Women

information/health-


http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx

Genetika

Rodinna historie nadvahy Ci obezity

Jina onemocnéni, napf. Cushinguv syndrom ¢i PCOS

Konkrétni genetickeé varianty spojené s vyssim ,spofenim” energii Ci
vedouci k ruznym odchylkam na urovni energetického metabolismu

http://www.cdc.gov/obesity/adult/causes.html



http://www.cdc.gov/obesity/adult/causes.html

Prijem

VysSsi prijem obecne snizuje riziko obezity u zen, ale zvysuje riziko u
nehispanské ¢ernosské populace a Mexi¢anu

NizSi prijem nebo pfijem na hranici chudoby je obecne asociovan s
VYSSi mirou vyskytu obezity u deti

9 z 10 statu s nejvyssi mirou vyskytu obezity jsou zaroven
nejchudsi staty (v USA)

http://www.cdc.gov/obesity/data/childhood.html
http://www.cdc.gov/obesity/data/adult.html

Tho \Maiahty AF Fha Nartinn® Dark 1 — CAncoadlinnecac



http://www.cdc.gov/obesity/data/childhood.html
http://www.cdc.gov/obesity/data/adult.html
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic

Vzdelani

Zeny s univerzitnim titulem maiji niZ8i riziko obezity ve srovnani s
Zzenami bez univerzitniho vzdelani

U muzu neni efekt vzdélani jasny

Mira obezity je obecné nizsi, pokud ma hlava rodiny univerzitni
vzdelani oproti situaci, kdy hlava rodiny nedokoncila stredni skolu

http://www.cdc.gov/obesity/data/childh
ood. html

I s J 7 I Y A L. DY AU D Y AN e N



http://www.cdc.gov/obesity/data/childhood.html
http://www.cdc.gov/obesity/data/childhood.html
http://www.cdc.gov/obesity/data/adult.html

Geografickeé rozlozeni & kultura

Vysoka prevalence obezity na venkove
U pfichazejicich Stihlych imigrantu se zvysuje riziko obezity s délkou
pobytu v danem state postizenem vysokou mirou vyskytu obezity

v v 7

u dospelych

Nezdrave podminky stravovani a vykonavani fyzicke aktivity
Limitovany pristup ke zdravym volbam ve stravovani a obecne v
Zivotnim stylu.

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2016/activity&health

http://www.commed.vcu.edu/Chronic_Disease/2008/obesityRx AHA.pdf



http://www.commed.vcu.edu/Chronic_Disease/Obesity/2016/activity&health_IOMNov.pdf
http://www.commed.vcu.edu/Chronic_Disease/2008/obesityRx_AHA.pdf

Prevalence" of Self-Reported Obesity Among U.S. Adults by State and Territory, BRFSS, 2014

"Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be compared to prevalence estimates before
2011

Source: Behavorial Risk Factor Surveillance System, CDC.

http://www.cdc.gov/obesity/data/prevale



http://www.cdc.gov/obesity/data/prevalence-maps.html
http://www.cdc.gov/obesity/data/prevalence-maps.html
http://www.cdc.gov/obesity/data/prevalence-maps.html
http://www.cdc.gov/obesity/data/prevalence-maps.html

Non -Hispanic Black Adults, Hispanic Adults,

http://www.cdc.gov/obesity/d
ata/table-non-hispanic-
black.html
http://www.cdc.gov/obesity/d
ata/table-hispanics.htmi



http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-non-hispanic-black.html
http://www.cdc.gov/obesity/data/table-hispanics.html
http://www.cdc.gov/obesity/data/table-hispanics.html
http://www.cdc.gov/obesity/data/table-hispanics.html
http://www.cdc.gov/obesity/data/table-hispanics.html
http://www.cdc.gov/obesity/data/table-non-hispanic.html

Nepriznive navyky

Strava s nevhodnym slozenim
Denni pfijem kcal pro dospélé: 2,234

Low physical activity

Jen 19% splniiuje minimalni pozadavky na fyzickou aktivitu
Televize nebo jina média

Sedavy zZivotni styl
Zvysena expozice reklamam
Nékteré starSi déti/adolescenti travi na médiich az 7,5 hodin denné

http://www.commed.vcu.edu/Chronic Disease/variables ChildrenwithCD.ppt

http://www.cdc.gov/obesity/adult/causes.html
http://www.commed.vcu.edu/Chronic Disease/Obesity/2013/I0)MObesitypstr.pdf



http://www.commed.vcu.edu/Chronic_Disease/variables_ChildrenwithCD.ppt
http://www.cdc.gov/obesity/adult/causes.html
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/IO)MObesitypstr.pdf

Dalsi rizikove faktory

Koureni matky

Extremni porodni hmotnost (nizka Ci vysoka)
Vyziva umelym miékem

Zdravotni postizeni, hendikep

Leky (steroidy, antidepresiva)

http://www.commed.vcu.edu/Chronic Disease/variables ChildrenwithCD.ppt
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2016/activity&health TOMNov.

http://www.cdc.gov/obesity/adult/causes.html



http://www.commed.vcu.edu/Chronic_Disease/variables_ChildrenwithCD.ppt
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2016/activity&health_IOMNov.pdf
http://www.cdc.gov/obesity/adult/causes.html

Morbidita/mortalita

Efekt na zdravi populace



Morbidita souvisejici s obezitou

Diabetes 2. typu
Kardiovaskularni onemocneéeni
Mozkova mrtvice

Hypertenze

Nealkoholicka hepatosteatitida
Osteoartroza

Nékteré typy nadoru

http://www.niddk.nih.gov/health-information/health-
statistics/Pages/overweight-obesity-statistics.aspx#b



http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx
http://www.niddk.nih.gov/health-information/health-statistics/Pages/overweight-obesity-statistics.aspx

TABLE 2-1 Physical Health, Psychosocial, and Functional Consequences of
Obesity Over the Life Course

Physical Health Psychosocial Functional

* Cardiovascular disease * Stigma * Unemployment

* Cancer * Negative stereotyping ® Mobility limitations
* Glucose intolerance and insulin * Discrimination * Disability

resistance

Type 2 diabetes
Hypertension
Dyslipidemia

Hepatic steatosis
Choleslitasis

Sleep apnea

Reduction of cerebral blood flow
Menstrual abnormalities
Orthopedic problems
Gallbladder disease

Hyperuricemia and gout

Teasing and bullying

Social marginalization
Low self-esteem

Negative body image

Depression

Low physical fitness
Absenteeism from school or
work

Disqualification from active
service in the military and
fire/police services

Reduced productivity
Reduced academic

performance

SOURCE: Adapted from IOM, 2010a.

http://www.commed.vcu.edu/Chronic Disease/Obesity/2013/

nracarncecnhoaciFy/Diroavy nAfF


http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/progressobesitryPrev.pdf
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/progressobesitryPrev.pdf

Morbidita obezity u deti

Predskolaci s nadvahou Ci obezitou maji 5x vyssi riziko nadvahy Ci

obezity v dospéelosti

Obezita u deti je spojena s vysokym cholesterolem a glykémii,

astmatem, psychickymi problemy a kardiovaskularnimi rizikovymi

faktory

~50% z incidence diabetu v adolescenci je diabetes typu 2 oproti

3% pred nékolika desetiletimi

Uginna léEba obezity mliZe sniZit tato rizika
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/CHILDHOODOBESITY

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/NEJMStarkRealit
http://www.commed.vcu.edu/Chronic Disease/Obesity/2012/childobesity CV!



http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/CHILDHOODOBESITY_CDC.pdf
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/NEJMStarkReality.pdf
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2012/childobesity_CVSdis.pdf

Mortalita

Globalné vice umrti souvisi s obezitou/nadvahou nez s podvahou

2.8 million umrti ro¢né

~300,000 umrti rocne v USA jde na vrub obezité

Nelze hodnotit bez specifickych u€inku véku a pohlavi

Je pravdepodobneg, ze souCasneé odhady mortality souvisejici s
nadvahou jsou podhodnocenée

http://www.who.int/mediacentre/factsheet
s/fs311/en/

http://www.who.int/gho/ncd/risk factors/o
hacit\y tavt/an/



http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/gho/ncd/risk_factors/obesity_text/en/
http://www.who.int/gho/ncd/risk_factors/obesity_text/en/

Figure 3. Age-adjusted death rates for the 10 leading causes of death in 2012: United States, 2011-2012

Heart disease

Cancer

Chronic lower respiratory diseases
Stroke

Unintentional injuries

Alzheimer's disease

Diabetes

Influenza and pneumonia

Kidney disease

Suicide

Deaths per 100,000 standard population

173.7
170.5
169.0
166.5
N 2011
2012
1 1 1 | ]
0 40 80 120 160 200

NOTE: Access data table for Figure 3 at: http://www.cdc.govinchs/data/databriefs/db168_table.pdf#1.
SOURCE: CDC/NCHS, National Vital Statistics System, Mortality.

http://www.cdc.gov/nchs/data/databriefs/db16



http://www.cdc.gov/nchs/data/databriefs/db168.htm
http://www.cdc.gov/nchs/data/databriefs/db168.htm

Screening

Omezeni a doporuceni



Body Mass Index

BMI byl poprve pouzit v roce 1835 jako nastroj k mereni telesneho

tuku na zaklade vysky a hmotnosti

BMI ma nizkou senzitivitu, zejmeéna pri hodnotach pod 30
Neodlisi obsah tuku a svalu

Validita?

The Weight of the Nation: Part 1 — Consequences (HBO

Documentary)
http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/A



https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
https://www.youtube.com/watch?feature=player_embedded&v=-pEkCbqN4uo&utm_medium=etmail&utm_source=Institute of Medicine&utm_campaign=05.12+IOM+News&utm_content=IOM Newsletter&utm_term=Academic
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BMI + obvod pasu

TABLE 1. National Heart Lung and Blood Institute Classifications of Overweight and
Obesity by BMI and Waist Circumference in Adults*

Risk of tvpe 2 diabetes, hypertension, and CVD
Classification BMI relative to normal weight and waist circumference™
(kg/m”’) Men < 40 in Men >40 in
Women = 35in Women = 35 in
Underweight = 18.5 ——- -—-
Normal weight 185-249 - -—-
Overweight 250-299 Increased Hi
Obesity (Class I) 300-349 High Very High
Obesity (Class II) 35.0-399 Very High Very High
Extreme obesity (Class III) =40 Extremely H.tgh Extremely High

*NHLEI guidelines note that increased waist circumference can indicate increased disease nisk
even mn mndividuals considered normal weight.

http://www.commed.vcu.edu/Chronic Disease/Obesity/2014/A
MADAliy Dafn nAf
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Revidovany pristup

BMI plus minimalne 1 rizikovy faktor pro komorbiditu obezity, vCetne

napr. obvodu pasu
Body shape index (ABSI) je mozna alternativa, berouci v uvahu

mnozstvi/distribuci télesného tuku

Podkozni (nizké rizko) vs. visceralni (vysoke riziko)

Dalsi méritka fithess

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2014/JAMASummarylan2(
http://www.commed.vcu.edu/Chronic Disease/Obesity/2014/RethinkingBMI
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Doporuceni

ZlepSit zpusob méreni fitness méreného subjektu:

BMI

Obvod pasu
Tloustka koznich ras
Beh

Handgrip

Dlouhy vyskok vstoje

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/fitnessum.pc
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Populacni studie - vyzkum

Population focus



World Health Organization

Komise pro ukonceni detské obezity
Podpora zdravého stravovani& fyzické aktivity

Casné détstvi
Skolni vék

PrekoncepcCni pécCe / obdobi téhotenstvi
Intervence na urovni télesné hmotnosti

http://www.who.int/end-childhood-obesity/en/
http://apps.who.int/ |r|s/b|tstream/ 10665/204176/1/97892415
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National Institutes of Health

Strategicky plan v USA

Biologicke procesy

Rizikoveé faktory a jejich nasledky

Intervence pro udrzitelny ubytek hmotnosti
Prevence/leCba specificka pro danou populaci
Zlepseni technologii

Prevod vyzkumu do praxe

http://www.obesityresearch.nih.gov/About/StrategicPlanfo
rNIH Obesity Research Summary 2011.pdf
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Bogalusa Heart Study

Bogalusa, LA, 1972
16,000 jedincu
Sledovani kazdé 2 roky
KliCova zjisténi

SrdeCni onemocnéni zacina v détstvi

Obezita je spojena s inzulinovou rezistenci a hypertenzi
Obézni déti maji vysSi riziko obezity v dospélosti

The Weight of the Nation: Part 1 — Consequences
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Dalsi vyzkum

Vyplneni mezer, novy vyzkum
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Systéemovy pristup

“Fifty years ago, children did not avoid obesity by making healthy
choices; they simply lived in an environment that provided fewer
calories and included more physical activity for all. Until a
healthier ‘eat less, move more’ environment is created for today’s
children, lifestyle interventions like that in the TODAY study will fail.”

- David B. Allen, M.D.

http://www.commed.vcu.edu/Chronic_Disease/Obesity/2013/NEJMStarkReality.pd
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FIGURE 5-1 Comprehensive approach of the Committee on Accelerating Progress in Obesity
Prevention.

http://www.commed.vcu.edu/Chronic Disease/Obesity/2013/
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