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4 )
Odporucanie z prepustacej spravy: , Diéta s obomedzenim
kuchynskej soli, zivocisnych tukov. DostatocCny prisun tekutin.
Primerana pohybova aktivita.”

& J

Témy
e SU propagované rastlinné tuky spravnym vyzivovym odporucanim?
e Patria nizkotucné mlieCne vyrobky do zdravej vyzivy?
e Patri k dostatocnému prisunu tekutin aj prijem sladenych napojov?

* Etc. ..



Nasytené MK (jednoduché vizby)

Mastné kyse

kys.stearova, kys. palmitova, kys.laurova, o
kys.myristova, kys.erukova

s kratkym, strednym, dlhym retazcom
zivoCisne tuky, palmovy, kokosovy olej o

liny (MK)

Nenasytené MK (dvoiité vizby)

Mononenasytené MK

- kys.olejova, kys.erukova (olivovy
olej, repkovy olej)

Polynenasytené MK

-
Cave: obmedzena schopnost fudského organizmu

g premeny ALA na hodnotnejSie EPA a DHA

-
Cave: umely chov ryb, kimené obilovinami na baze

séje a kukurice, tazké kovy vo vode
\.

Omega-3
~ r - Rastlinné: ALA kys.alfa linolénova
- (fanovy olej, konopny olej, vlasské
) L orechy, chia semienka)
Y [ - Zivotisne: EPA kys.eikozapentaénova,
7 DHA kys.dokozahexaénova (morské
J = ryby)
Omega-6

Cave: prozapalové MK, extrémny ndrast ich
spotreby za poslednych 100 rokov

kys.linolova, kys.arachidénova,
kys.gama linolénova (oleje
sInecnicovy, séjovy, kukuricny,

T

sezamovy, arasidovy)

Trans formy nenasytenych MK

priemyselnou Upravou (stuZzovanim), vypradzanim pri
vysokych teplotach — aterogénne MK!

prirodzené v stopovych mnozstvach v tuku
prezuvavcov (mliec¢ne produkty, maso)



Omega-3 mastné kyseliny

* omega-3 mastné kyseliny (n-3 PUFA) = esencialne
polynenasytené mastné kyseliny

— eikozapentaénova kyselina (EPA, 20:5n-3) } A hladiny

W KVS riziko

— dokozahexaénova kyselina (DHA, 22:6n-3)

Experimentdlne Studie = benefit n-3 PUFA v KVS prevencii

Observacné studie = nepotvrdzuju benefit n-3 PUFA konzistentne
- mozny vplyv aj dalSich protektivnych nutrientov z ryb (vit D, Se)
- mozny vplyv nahrady menej zdravej stravy za ryby v studiach

e

Leung Yinko SS. et al. Am Journal of Med 2014

Chowdhury R. et al. Annals of Int Med. 2014

Rizos EC, et al. JAMA 2012

Chowdhury R, et al. BMJ 2012

von Schacky C. Prostaglandins, leukotrienes, and essential fatty acids 2015

Mozaffarian D, et al. JACC 2011



Pozitivna korelacia medzi konzumaciou f‘zw@

e
I

ryb a dizkou Zivota populacie

e ZvysSeny prijem ryb redukuje mortalitu na koronarnu chorobu srdca

* Bang HO, et al. Lancet 1971
* Kromhout D, et al. N Engl J Med 1985
* Burr ML, et al. Lancet 1989
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EPA/AA (kys. eikozapentaénova/kys.arachiddnovad)
0.58 Japonsko rybarska dedina

0.4 Japonsko farmarska dedina
0.1 Dansko

*  Hirai A, etal. Lancet 1980
*  Dyerberg J, et al. Lancet 1978

Gronsko — vysoka koncentracia EPA pri
nizkych hodnotach AA — protektivny vplyv EPA
proti arterialnej trombodze a aterosklerdze cez
aktivaciu PGl a deaktivaciu tromboxanu

Amount of fish and shellfish for consumption

Sakata Y, Eur Heart Journal, August 2015

* DyerbergJetal. Lancet 1978



Pozitivna korelacia medzi konzumaciou ?w@

ryb a dlzkou zivota populacie .. -
* J-PHC - Japan Public Health Centre-Based Study 1990-2001 ]
 41.578 obyvatelov 40-59 ro¢nych okl

sVvvVvV/

Iso H, et al. The Japan Public Health Centre-Based (JPHC) Study. Circulation 2006
Kromhout D et al. N Engl J Med 1985

Burr ML, et al. Diet and Reinfarction Trial (DART). Lancet 1989

Sakata Y, Eur Heart Journal 2015



Mechanizmy ucinku n-3 PUFA

antiarytmické vlastnosti
redukcia sérovych TAG

stabilizacia aterosklerotického platu

podpora endotel dependentnej dilatacie

protizapalovy mechanizmus (nahrada AA za EPA v membranovych
fosfolipidoch Tr, endotelovych buniek, leukocytov — redukcia
prozapalovych mediatorov PGE,, TxA,

redukcia agregacie Tr

Sakata Y, Eur Heart Journal 2015

Harris WS, et al. J Lipid Res 1989

Von Schacky C et al. Am J Clin Nutr 2000
De Caterina R, et al. Am J Clin Nutr 2000
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Konzumacia ryb v odporucaniach

Europske odporucania pre KVS prevenciu
— prijem ryb minimalne 2x/tyzden (z toho 1x ryba s olejom)
— n-3 MK 2-4 g/den (na zniZzenie TAG)

European Guidelines on cardiovascular disease prevention in clinical practice (version
2012). European Journal of Preventive Cardiology 2012

Americké odporucania
— rybi olej na znizenie non-HDL cholesterolu
— n-3 MK z ryb alebo rybi olej (1g/den)

AHA/ACCF Secondary Prevention and Risk Reduction Therapy for Patients with Coronary and
other Atherosclerotic Vascular Disease: 2011 update. Circulation 2011

Cave: vysoka koncentracia ortuti v rybach moze negovat pozitivny efekt
morskej diéty
— tehotné Zeny — potreba redukcie morskej stravy (expozicia plodu ortutou)
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Rastlinné omega 3 mastné kyseliny

e rastlinné esencialne n-3 FA = kyselina alfa-linolénova (ALA,
18:3n-3)

— prekurzor EPA a DHA s lepSou konverziou u Zien vdaka estrogénom

— lanovy olej, vlasské orechy

Atherosclerosis

Alpha-linolenic acid (ALA) i
H

Arterial Platelet Venous
thrombosis activation thrombosis

Mozaffarian D, Wu JH. JACC 2011

Suplementacia ALA redukuje riziko
aterosklerozy, aktivaciu a agregaciu
trombocytov a riziko arterialnej
trombozy

Reiner MF, Stivala S, Beer JH. Eur Heart Journal, August 2015
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Rastlinné omega 3 mastné kyseliny

e Zvyseny diétny prijem ALA:
— redukuje tvorbu aterosklerotickych plakov o0 50% (aorta mysi)

— znizuje obsah T-buniek v plakoch, koncentraciu VCAM-1 a TNF-alfa
(antiinflamacny efekt)

— redukuje tromboticky potencial (protidostickovy aj antikoagulacny
mechanizmus)

Winnik S, et al. European Heart Journal 2011
Holy EW, et al. Arteriosclerosis, Thrombosis, and Vascular Biology 2011

e Zvyseny diétny prijem lanového oleja:

— redukcia krvného tlaku
Khalesi S, et al. The Journal of Nutrition 2015

Pozitivny efekt suplementacie morskych ako aj rastlinnych n-3
PUFA musi byt objektivizovany v klinickych studiach




Alpsky syr a KVS ochorenia

* ALA vo zvysenej koncentracii v alpskej trave
a v mlieku alpskych krav

Hebeisen DF, et al. International Journal for Vitamin and Nutrition
Research. 1993

* ALA, EPA, DHA vo zvysenej koncentracii v alpskom syre v
porovnani s English cheddar, alebo ementalom

Hauswirth CB, et al. High omega-3 fatty acid content in alpine cheese: the
basis for an alpine paradox. Circulation 2004

,Svajciarsky alpsky paradox“ = nizka KVS
mortalita napriek vysokému prijmu syrov a
tym tukov vo SvajCiarskej populacii

Reiner MF, Stivala S, Beer JH. Eur Heart Journal, August 2015
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Prirodzené trans-mastné kyseliny ©
v strave

LURIC studia: analyza vztahu koncentracie TFA v membrane Ery k celkovej
mortalite u pacientov indikovanych na koronarografiu

— prirodzené trans-formy MK pritomné v stopovych mnoizstvach v tuku
prezuvavcov (mliecne produkty, maso)

3259 pacientov sledovanych 10 rokov (cca. 80% TFA z prirodzenych zdrojov (mlie¢ne
vyrobky)

— vySSia koncentracia celkovych TFA (hlavne C16:1n-7t — kys.trans-palmitolejova)
spojena s nizSim rizikom nahlej kardidlnej smrti

Prirodzena forma TFA C16:1n-7t — redukcia KVS rizika

Cis- and Trans-Fatty Acids - —
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Eurdopa a priemyselné trans-mastné ™ ’

kyseliny v strave

* Priemyselne vyrabané trans-mastné kyseliny (TFA)
definované ako najskodlivejsie tuky ovplyvnujuce zdravie
— vznikaju pridanim hydrogénu do rastlinnych olejov

* VEU len 3 krajiny (Rakusko, Dansko a Madarsko) prijali
legislativu s cielom obmedzit TFA v potravinovom retazci

* WHO a Eurdpska komisia — snaha o regulaciu horného limitu
priemyselnej produkcie TFA v potravinach

Tofield A. Eur Heart Journal, August 2015



Mozné cesty kardiometabolického Foa

benefitu plnotucnych mliecnych vyrobkov

Table | Potential pathways for cardiometabolic
benefits of whole-fat dairy foods

e Benefits of specific fatty acids in dairy fat

e Branch-chain fatty acids

e Medium-chain saturated fats

e Trace ruminant trans fats, e.g. C16:1n-7t
Benefits of fermentation (e.g. cheese)

e Vitamin K2

e Other microbiome interactions
Benefits of probiotics (e.g. in yogurt)
Replacement of calories from unhealthful foods, especially refined
complex carbohydrates, starches, and sugars

Other, unknown trace bioactives

Mozaffarian D. Eur Heart Journal, April 2016
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Rastlinné tuky ako skryta priéina kvs "

ochoreni a DM

* Rizikové faktory KVS ochoreni a DM
— porucha vit.K2 dependentnych procesov niektorymi druhmi rastlinnych olejov, ako
aj farmak (statiny, warfarin)
— vysoky pomer n-6/n-3 mastnych kyselin v strave (prozapalovy vplyv)
* odp. pomer do 3:1, zapadna populacia asi 12:1 a7z 16:1 (lovci, zberaci do 2:1, Inuiti 1:4!)

— nepotvrdeny negativny vplyv zivocisnych tukov

MNew interpretations

Statin and Warfarin

Inhibitors in some T o i VD
vegetable fats and oils Ko-dependent processes

Dietary lipids with Enhanced inflammatory tone,

high n-6/n-3 ratios LA = DGLA — ARA cascade DM

Zvyseny prijem rastlinnych tukov (kys.linolova) a redukcia prijmu
zivocisnych tukov vedu k narastu KVS a celkovej mortality
Okuyama H, et al. Pharmacology 2016




Diétny prijem vitaminu K1 a K2 vo
vztahu k mortalite: Rotterdam Study.

All-cause mortality,

All-cause mortality, p = 0.53
p = 0.007

1.0 1.0

CHD mortality, p = 0.93

CHD mortality,
p = 0.005

Relative risks, adjusted

I I I I T T
<200 200-278 =278 <206  20.6-32.7 =327
Vitamin K; intake (pg/day) Vitamin K; intake (pg/day)
a Vegetable oil, vegetables, beans b Meat, eggs, dairy

Geleijnse JM, et al. Dietary intake of menaquinone is associated with a reduced risk of coronary
heart disease: the Rotterdam study. J Nutr 2004



Prehodnocovanie tradicnej diéthej /w
hypotézy

Minnesota Coronary Experiment (1968-73)

Replacement of saturated fat with vegetable oils rich in linoleic acid WHAT IS ALREADY KNOWN ON THIS TOPIC

A Potential The traditional diet-heart hypothesis predicts that replacing saturated fat with
Traditional unanticipated vegetable oils rich in linoleic acid will reduce cardiovascular deaths by lowering
hypothesis ) consequences serum cholesterol

1 Serum cholesterol

y
1 Coronary heart disease events and deaths

Oxidized derivatives of linoleic acid,
endocannabinoids, eicosanoids

° |

T Coronary heart disease,
chronic pain, steatohepatitis

This paradigm has never been causally demonstrated in a randomized controlled
trial and thus has remained uncertain for over 50 years

Key findings from landmark randomized controlled trials including the Sydney Diet
Heart Study and the Minnesota Coronary Experiment (MCE) were not fully published

WHAT THIS STUDY ADDS

Meta-analyza mortality na

KCHS v studiach

testujucich ndhradu nasytenych tukov za rastlinné
oleje bohaté na kys.linolovu (n=9423)

Trial and intervention Hazard ratio
(95% CI)

Main analysis

Hazard ratio
(95% CI)

MCE - linoleic acid —ri— 1.12 (0.78t0 1.62)
SDHS - linoleic acid _0 1.74 (1.04 t0 2.91)
RCOT - linoleic acid 4.64 (0.58 0 37.15)
LA Vet - linoleic acid + ALA —I——v— 0.82 (0.56 t0 1.21)
MRC-Soy - linoleic acid + ALA —I—‘— 0.97 (0.58 to 1.64)
Overall: 1’=45%, P=0.121 —— 1.13 (0.83 t0 1.54)
Sensitivity analysis

MCE - linoleic acid —i— 1.12(0.78 t0 1.62)
SDHS - linoleic acid . 1.74 (1.04 t0 2.91)
RCOT - linoleic acid 4.64 (0.58 t0 37.15)
LA Vet - linoleic acid + ALA —— 0.82 (0.56 to 1.21)

MRC-Soy - linoleic acid + ALA

DART - LA + ALA T

0.97 (0.58 t0 1.64)
1.00 (0.76 to 1.30)
0.74(0.51 t0 1.08)

ODHS - LA+EPA/DHA R —
STARS - LA+EPA/DHA
Overall: I’=38%, P=0.130 —~—
0.3 1

Favours diet

0.35(0.04 t0 3.12)
1.00 (0.81 to 1.24)

5
Favours control

Though the MCE intervention lowered serum cholesterol, this did not translate to
improved survival

Paradoxically, MCE participants who had greater reductions in serum cholesterol
had a higher, rather than lower, risk of death

Results of a systematic review and meta-analysis of randomized controlled trials do
not provide support for the traditional diet heart hypothesis

Age 265
0.5

0.4
0.3
0.2

0.1

Cumulative proportion of deaths

) 0 200 400 600 800 1000 1200 1400 1600
Time (days)

Ndahrada nasytenych tukov za kukuri¢ny olej a
margarin pocas minim. 1 roku redukuje hladinu CHOL
(p<0.001), avsak neznizuje riziko KCHS a IM (n=2365)

Ramsden CE et al. NIH. BMJ 2016
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Zmena pohladu?

Na lipidy a prevenciu

From the Cholesterol Hypothesis
to the n-6/n-3 balance

Na dalSie rizikové faktory ATS?

Vit. K2 + (Vit. D3?)




How the Sugar Industry Shifted ™
Blame to Fat

| i “Podplateni vedci pred 50 rokmi zlahcili vplyv
Che New Jork Eimes cukru na infarkt?”

By ANAHAD O'CONNOR SEPT. 12, 2016

/ Sugar Industry and Coronary Heart Disease Research \

A Historical Analysis of Internal Industry Documents
Cristin E.Kearns. JAMA Intern Med. 2016

“We examined Sugar Research Foundation (SRF) internal documents, historical
reports, and statements relevant to early debates about the dietary causes of
CHD ... our findings suggest the industry sponsored a research program in the
1960s and 1970s that successfully cast doubt about the hazards of sucrose
vhile promoting fat as the dietary culprit in CHD.” /



http://www.nytimes.com/by/anahad-oconnor
http://www.nytimes.com/by/anahad-oconnor
http://www.nytimes.com/by/anahad-oconnor
http://www.nytimes.com/by/anahad-oconnor

Sladené napoje
Ehe New Hork Eimes

“Coca-Cola, the world’s largest producer of sugary beverages,
is backing a new “science-based” solution to the obesity crisis:
To maintain a healthy weight, get more exercise and worry
less about cutting calories.”

“Coke has provided financial and logistical support to a new
nonprofit organization called the Global Energy Balance
Network, which promotes the argument that weight-
conscious Americans are overly fixated on how much they
eat and drink while not paying enough attention to
exercise.”

Vyznamny konflikt zaujmov — finan¢na podpora vyskumu a studii potravinarskm
priemyslom

v Studiach sponzorovanych spolo¢nostami potravinarskeho priemyslu (Coca-Cola,
Pepsi-Cola, etc.) bola vo vysledku 5x vyssia pravdepodobnost absencie vztahu
medzi sladenymi napojmi a obezitou ako v studiach s deklaraciou absencie

konfliktu zaujmov
Bes-Rastrollo M, et al. PlosMedicine, 2013
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Sladené napoje — pravidelny prijem sladenych napojov je spojenych so zvysenym
mnozstvom ako aj negat. kvalitativnymi zmenami abdomindlneho visceralneho
tukového tkaniva

— sladeny napoj verzus séda = 1003 pacientov, priemerny vek 45 rokov, 6 rokov FU

— <1 napoj/mes, 1 napoj/1 tyi-1mes, 1 napoj/1 tyi-1/den, 21 napoj/den

Sladené napoje

Ma J et al. Circulation 2016

40% redukcia volnych cukov v sladenych napojoch pocas 5-tich rokov

= redukcia nadhmotnosti u 500.000 dospelych
pocas 20-tich
rokov

= redukcia obezity u 1 mil. dospelych
= prevencia cca. 300.000 pripadov DM 2.typu spojeného s obezitou

Ma J et al. Lancet Diabetes Endocrinol 2016




Zaver

* DojCenie, vajicka, maslo, ryby, ale aj prava bryndza Ci
kakao, Sipky, brusnice, cucoriedky, chren, medvedi
cesnhak, jasne hovoria, Ze netreba zdokonalovat to, ¢o
je dokonalé samo osebe.

Viliom Bada



IX. angiologicky den




P

Vplyv diéty na riziko KVS prihod *

15.482 pacientov so stabilnou koronarnou chorobou srdca (vek 67+9 rokov) z 39 krajin (stredna dizka
sledovania 3.7 roka) = STABILITY trial

MDS — Mediterranean diet score
— zvySend konzumdcia celozrnych potravin, ovocia, zeleniny, strukovin, ryb a alkoholu a zniZzena konzumacia masa
WDS — Western diet score

— zvySend konzmacia produktov z necelozrnnych/hladkych obilovin, sladkosti, sladkych napojov a smazenych jedal

14%

12% : "“73,;‘ ?"

. ’-I,Lf

10%

8%

6%

4%

CV death, non-fatal Ml or non fatal stroke (%)

2% P<0.001 Cox regression model

<10% 10-20% m 20-30% | >30% No data

0%

0 1 2 3 4

Soaheosaniinetzstion Geografické rozdiely v skore stredomorskej diéty
e e (% ovybatel'stva v jednotlivych krajinach s MDS >15)

Vacsia konzumacia potravy stredomorského typu je spojena so znizenim
rizika KVS mortaly, IM, CMP a celkovej mortality

» Stewart RA, et al. STABILITY Investigators. Eur Heart Journal 2016
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Severska/Nordicka diéta

Nadhmotnost/obezita — spojené s narusenim
metabolizmu cukrov a tukov a aterosklerozou

v désledku zapalového procesu tukoveho - _SEe F P %
tkaniva (nizky stupen zapalu) a narusenej o W, §45 A
funkcie tukového tkaniva b P . A =

i 1{3 ; N

Nca ’ t.,'\ .““

Nordicka diéta: celozrnné produkty, zelenina, Rt © P 6. 5
korenova zelenina, bobulovité plody, ovocie, nizko e - v X Rl P
tucné mlieCne vyrobky, repkovy olej a 3 porcie ryb - N.e) po '

. W : . :

tyzdenne o N &
— analyza expresie génov zo vzoriek tukového
tkaniva na zaciatku a na konci studie

Nordicka diéta redukuje v podkoznom tukovom tkanive aktivitu
génov asociovanych so zapalom a to aj bez redukcie hmotnosti

* Larsen TM, et al. American Journal of Clinical Nutrition 2016
 Larsen TM. Eur Heart Journal, 2015
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Vplyv crevnej mikrobialnej flory
na rozvoj aterosklerozy

* mikrobialna populacia v ludskom organizme (mikrobidlny ¢revny
ekosystém) = 100 trilionov buniek

— filter nasej hlavnej enviromentalnej expozicie — jedla (2 hlavné bakterialne
crevné kmene: Firmicutes, Bacteroidetes)

— produkuje biologicky aktivne latky pésobiace ako hormdny, ktoré mézu po
vstupe do cirkulacie vyznamne ovplyviiovat fyziologické procesy — crevna
mikrofléra moze byt povaZovana za najvacsi endokrinny systém v ludskom

tele

Haghkia A, Landmesser U. Eur Heart Journal, December 2015
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Vplyv &revnej mikrobialnej flory "=
na rozvoj aterosklerozy

* Produkt mikrobialneho ¢revného ekosystému s vplyvom na KVS zdravie
— TMAQO - trimethylamin-N-oxid = bakteridlny metab,olizmus cholinov (strava bohata na
cholesterol, tuky, cervené maso, pecen, vajecny zltok)
— nezavisly vztah elevacie sérovej TMAO so zvySenym KVS rizikom a rozvojom
aterosklerozy

Geneticko-enviromentalne interakcie pri KVS ochoreniach

e posun od individualnych rizikovych genetickych polymorfizmov, ktoré su schopné
identifikovat len 20% rizikovej populacie s KCHS, k predikcii kombindcii genetickych a
enviromentalnych pricin

* strava najvyznamnejsi enviromentalny faktor = geneticko-diétne interakcie

Haghkia A, Landmesser U. Eur Heart Journal, December 2015



—2010):

Cokolada

Svédska prospektivna studia — 67.640 ¢lenny subor os6b bez KVS ochorenia (1998

— 23-4 porcie cokolady tyzdenne 0.87 (95% Cl 0.77-0.98; p=0.04) = 13% redukcia rizika IM

Meta-analyza 6-tich studii, 6851 ICHS pripadov; 0.90 (95% Cl 0.82 to 0.97)

Highest versus lowest category of chocolate consumption

NA (Australia) 153 1216
EPIC-Norfolk* 2434 20952
COSM & SMC* 4417 67640

Overall (I-squared = 24.3%, p = 0.25)

Study name Cases Participants RR (95% CI) Weight, %
WHS 1829 34489 —‘—i— 0.98 (0.88 t0 1.10) 32.16
SHEEP* 250 1169 - > 0.86 (0.54 0 1.37) 3.19
EPIC-Postdam* 166 19357 = 0.73 (0.47 0 1.15) 3.44

NOTE: Weights are from random effects analysis

0.65 (0.46 to 0.94) 5.25
0.91 (0.80 to 1.04) 26.54
0.87 (0.77 to 0.98) 29.42

0.90 (0.82 to 0.97) 100.00

T
0.45

0.6

. .
0.8 1
Chocolate beneficial

T
1.2

Chocolate harmful

Prijem cokolady spojeny s poklesom rizika vyskytu IM a ICHS

* Larrson SC et al. Heart 2016
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Cokolada

Kakao — vysoky obsah flavonoidu epikatechinu

aktivacia NOS — pozitivny ucinok na cievny endotel a krvny tlak

redukcia Tr agregability

redukcia INZ rezistencie

zlepsSenie lipidového profilu (vysoka koncentracia kyseliny olejovej v tmavej ¢okolade)

Vztah medzi spotrebou ¢okolady a poctom

* Khawaja O, et al. Current Atherosclerosis Rep 2011
* Ostertag LM, et al. Mol Nutr Food Res 2013

laureatov Nobelovej ceny na 10 mil. obyvatelov
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Messerli FH, N Engl J Med, 2012
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Cokolada vo vztahu ku krvnému tlaku
a KVS riziku

* inverzna koreldcia medzi prijmom cokolady (1.7 — 7.5 g/deni) a vyskytom
IM a CMP pocas 8-ro¢ného sledovania (n=19.375)

Buijsse B, et al. Eur Heart Journal, 2010

e pacienti s nelieCenou art.hypertenzuiou — 6.3 g tmavej cokolady denne
pocas 18 tyzdniov — signif. pokles sTK a dTK

Taubert D, et al. JAMA 2007

Dominantne cestou pozit. vplyvu
flavonoidov na endotel dependentnu
vazodilataciu
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Flavonoidy a KVS riziko

* Flavonoidy — inverzna korelacia medzi prijmom stravy s vysokym obsahom
flavonoidov a koronarnou chorobou srdca s redukciou mortality o 50%

Flavanols
Flavanol-rich foods:

Ji#d0/ 4

Cocoa Red Apples Tea
wine

Pharmacokinetics:
Liberation, Absorption,
Distribution, Metabolism,
Excretion

Pharmacodynamics

s /\ N

Blood pressure
Ischemia Reperfusion Injury

Platelet activity

Cholesterol

Endothelial function

Cardiovascular morbidity, mortality

Arts IC, et al. Am J Clin Nutr 2005

Hlavné zdoje flavonoidov v potrave

* (Caj

e cervené hrozno a vino

* kakao vratane cokolady

* jablka

* viaceré drobné bobulovité plody
(CuCoriedky, brusnice)

Heiss Ch, Kelm M. Eur Heart Journal, 2010



