Francouzsky paradox aneb kolik
sklenek na zdravi




Francouzsky paradox

= 1200 * umrtnost na kardiovaskularni
9 WHQ M9N|CA - Finland onemocnéni v roce 1977 (40 zemi)
S 1000 1 Multinational mon.ltormg.m ® koreluje s dennim pfijmem
2 trends and determinants in cholesterolu a nasycenych tuku
= cardiovascular disease P :
= v ren k I
S o0} o (vyjadieno jako CSI)
g = O . T
3 0 ( * CSI <15 - nizkotu¢na dieta
275 600 %g o
L5 * CSI > 22 —vysokotuéna dieta
£ 2
g § 400r Csl = 0,001 x (1,01 s tuk
S 2 =0, x (1,01 x nasycené tuky [g]
2 5 + 0,05 x cholesterol [mg]) x celkovy
E = 200 energeticky prijem (kcal)
o b O (¢ France
& e
e 0 r=10.78 TRIACYLGLYCEROLS Fatty acids are storad as an energy reserve
- (fats and oils) through an astar linkage to
....D_ 0 glycerol to form triacylglycarols.
A ¢
—ZGG | | | | | | H,C RPN e NP N NP e
0 5 10 15 2.0 2.5 3.0 @‘
Y N U N W N P N NS
Cholesteral saturated fat index i AR
per ]UDD kCEZII,u"'rCJCI}" ‘:;’E\J/\/\/\/W

! l\

Korelacni studie (Artaud-Wild a kol. 1993)



Francouzsky paradox

* doporuceni WHO — saturované tuky (SF) <10 % celkového energetického p¥ijmu (TEI)
» Francie 1986 — 1987 — SF > 15 % TEI (tuky celkem Toulouse — 36 % TEI)

» Francie 1995 — 1997 — SF > 16 % TEI (tuky celkem Toulouse — 39 % TEI)

Table 1 Age standardised coronary heart disease (CHD) mortality and event rate in
selected European regions (men, uged 35-64 years|

Official CHD mortality =~ CHD mortality per ~ Coronary events

Population rate per 100000* 1000001 per 100 000%
GJnsgnw (UK) 332 365 777
Belfast [UK) 280 279 &95
Lille (northem France) 89 172 298
Sfrnsbnurg (north eastern France) 80 141 292
Toulouse [south western France) 53 21 233
Barcelona (north eastem Spain) 43 76 210

*Based on death certificate enumeration.

tFatal events induded definite, pﬂssHE, and unclassifiable tl‘l‘lEIiI'Il)f sudden deaths with no available dhgnnsﬁc
information) coronary deaths.
tCoronary events included non-fatal events (definite myocardial infardion) and fatal events. 2004




Chemickeé slozeni vina
Slozka | % [Popis

Voda 70-90
Alkohol 8-20
Kyseliny 03-1 vinna, jablecn3, citronova, mlécna
Tékaveé kyseliny kyselina octova, ethylacetat
Cukry 0,1-20 fruktodza, glukoza
Pigmenty a <04 flavonoidy — antokyany a taniny )
fenoly ne-flavonoidy - stibeny CALLIQPE
Mineraly <0,3 K, Na, Ca, Mg a Fe
Vitaminy Skupina B (thiamin B1, riboflavin B2 a
kyselina pantothenova B5), vitamin P
Terpeny a Geraniol, linalool, nerol
terpenoidy
Ostatni Glycerol, kyselina sorbova, CO,, SO,
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Alkohol a mortalita (vSechny priciny)

. . 32 prospektivnich studii
— Men (n=32) -
---Women (n=16) _,r-“"' 1 015 835 osob
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Relative Risk of Total Mortality
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Alkohol a mortalita (vSechny priciny)
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Relative risk

1.6

Alkohol a mortalita na CHD (Coronary heart disease)

All studies
INRR=0.01142 (0.00059).alc — 0.11431 (0.00458).1/alc

51 studii rizného typu

Selected studies

InRR = 0.01110 (0.00070).ak — 0.09867 (0.00530)./alc
28 kohortovych studii
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Nature Reviews | Molecular Cell Biology



Complexes
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LDL a aterosklerdza

3 Oxidized LDL causes odhesion and entryof
monocyles and T lymphocytes ocross endothelium
4 Monocytes differentiote into mocrophages and then

consume amounts of LDL, ransforming into
foanalsw

Foam cells relecse factors (cytokines) that
- mdwum

(Modified from Crawterd MH, DiMarco JP, editors: Cardiology. London, 2001, Moshy.)



HDL a aterosklerdza

* Endotelidlni bunky
> (-) apoptéza
» (-) tvorba ROS
a Arterial » (+) tvorba NO
Mopaayts EPC or CAC cthiod > (-) tvorba desticky

a Zenew/ rgr?(i:r aktivujiciho
! ‘ amage
8 faktoru (PAF)

- __\ D EC ¢ , .y
- — — . . e * Krevni desticky
o TNFR SRV > (-) aktivace
) orole i
oY g TS OIS ¢ Arterial
O Oo intima
d , QG *  Monocyty
Monocyte Foam cell > (-) adheze
becoming intimal .
macrophage > (-) cytokiny

* Slinivka - B-buriky
> (-) apoptéza
> (+) inzulin
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Endothelial anti-
apoptotic effects

HDL a aterosklerdza

.' Antl-thrombotlc =

Anti- mﬂammatory j
effects

 HE

effects Jf
” Endothelial NO e

productlon

Stimulation of
endothelial repair

hladké svalstvo cév
> (-) apoptoza
> (-) tvorba ROS
> (-) migrace
» (-) degradace ECM

EPC buriky (obnova
cévniho epitelu)
> (-) apoptoza
> (+) déleni
» (+) migrace

Adipocyty
» (+) pfijem glukdzy
» (+) adiponektin



Hypotetické mechanismy ucinku alkoholu pfri
prevenci CAD (coronary artery disease)

Heberden W: 1796 — vztah anginy pectoris a konzumace alkoholu — vasodilatace
Lorenzo a kol.: 1999 — vasodilatacni ucinek kyseliny octové

Mechanismus | Komentst ________|siadikazi

Zvyseni hladinu HDL v krvi Transport LDL z cév, prevence oxidace LDL, asi 50 % Vysoka
ucinku alkoholu

Snizuje hladinu LDL v krvi Tento vliv silné souvisi se slozenim stravy Slaba

Snizeni miry oxidace LDL Oxidace LDL na sténach cév podporuje vznik Slaba az stredni
aterosklerozy, efekt patrné souvisi spise s
antioxidanty v alkoholickych napojich (pivo vs.
vino)

Snizeni hladin fibrinogenu a Snizeni srazlivosti krve, snizeni rizika zachytu Dobra
tromboxanu A v krvi, snizeni  krevnich srazenin v aterosklerotickych cévach
adhezivity krevnich destic¢ek

Snizeni rizika diabetu Redukce inzulinové rezistence Dobra
Snizeni miry psychologického Slaba
stresu

Stabilizace myocytt Ochrana pred poskozenim pfi nedostatku kysliku  Dobra



Dalsi ucinky nizkych davek alkoholu

100

Glucose Score (outof 100)
g

0 S

White Bread + Water \White Bread + Beer White Bread + Wine White Bread + Gin

Snizeni hladiny glukozy v krvi 2-3h po jidle, pokud je pred jidlem (1h) konzumovan alkohol (20g)
(zdravi mladi muzi)



Zpusob konzumace alkoholu a CAD

* narazové piti predstavuje zdravotni riziko i pfi nizsi spotrebé alkoholu
» protektivni ucinek alkoholu proti CAD a HTN - piti spolu s jidlem, piti vdobé obéda
» 37 % snizeni CAD u lidi pijicich 5-7 krat tydné, oproti pijicim 1 tydné (24h — trvani Gcinku)

» protektivni ucinek vina (méné CAD v zemich kde je preferovano vino, nez v zemich, kde
je preferovano pivo a tvrdy alkohol)

» vliv zptisobu konzumace alkoholu?

80+

n-Years

» vliv dalSich sloZzek vina (zejména antioxidanty?)

60

Lung Cancer Deaths

Per 100,000 Persor

40

20

Dalsi faktory (confounding factors)

No Yes

A4 Vé v Ve ° ) s Ve Daily Alcohol Consumption
« kouteni (potlaceni protektivniho uéinku alkoholu) y p

* ,Recal bias” - tézky alkoholik se k alkoholismu tézko
pfiznava

er Deaths

Per 100,000 Person-Years

* ADH polymorfismus — u pomalych metabolizatort vyssi
protektivni ucinek alkoholu proti CAD

Lung Canc:

- _ ‘ Smokers

Noﬁ e et o Non-Smokers
Yes

Daily Alcohol Consumption




Protektivni ucinek alkoholu a zivotni styl

700+
600 -

500 4 r\\\‘//ﬁ

400- .‘.\-\_/-

3001 o

200-

100-

0 0.1-4.9 50-149  15.0-29.9 >30.0
Alcohol Intake, o/d

Rate of MI per 100000 Person-Years

Riziko vzniku infarktu myokardu (zohlednén vék) — muzi vykazujicich 4, 2 nebo 3, 1 nebo 0
indikatora zdravého Zivotniho stylu

Indikatory: BMI < 25; 30 min denné pohybova aktivita; nekoureni; index konzumace zeleniny



Potential long-term effects of

Red - generally "bad"
Green - generally "good"

Large consumption

Ethanol

Small to moderate consumption

i
Systemic:

Brain:
- Impaired development

- Wernicke-Korsakoff Mouth, trachea and esophagus:

- Cancer
syndrome
* Vision changes Blood:
* Ataxia - Anemia
* Impaired memory Heart:
- Alcoholic cardio-

- Increases insulin sensitivity
- Lower risk of diabetes

Brain:
- Reduce the number of silent infarcts

Blood:

- Increases HDL

- Decreases thrombosis

- Reduces fibrinogen

- Increases fibrinolysis

- Reduces artery spasm from stress
- Increases coronary blood flow

- Psychological myopathy

* Cravings Liver:

* Irritability  Cirrhosis

* Antisociality - Hepatitis

* Depression

* Anxiety Stomach:

* Panic - Chronic gastritis
" PEErEE Pancreas:

* Hallucinations - Pancreatitis

* Delusions

Peripheral tissues:
- Increased risk of
diabetes type 2

* Sleep disorders

Skeletal:
- Higher bone mineral density

Effects linked with both
small and large consumption

“Joints:

\ - Reduced risk of rheumatoid arthritis
Gallbladder:

- Reduced the risk of developing gallstones
Kidney:
- Reduced risk of developing kidney stones




Vliv napiné zaludku na rychlost a stupen absorpce
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Alkohol metabolismus, tolerance

Vydechovany vzduch
C,HsOH K IS
Iy Sulfat
Ethanol ) ulia Moé
Jatra | Glucuronid
Cytoplazma | v /
H,C—CH,—OH"‘/
Peroxisomy // \ Mikrosomy
Katalase NAD® Alkohol-
+H202 dehydrogenase
AD YP 2E1
-Hz0 NADH + H® ADH Ll \
N -~
\ &° "
HiC—CY Acetaldehyd \
-
Vznik farmakokinetické
Mitochondrie tolerance
NAD® Alados: « indukce opakovanou intoxikaci
) dehydrogenas * barbituraty
NADH + H®
0 .
H,c!c' Kyselina
“oH octova 5




Alkohol = vztah davka - ucinek

Acute tolerance
(Mellanby effect)

/ nystagmus ends

— Difference 1s due
to acute tolerance

nystagmus
occurs




Alkohol = vztah davka - Uci

c ethanolu v krvi
%o

Symptomy

0,2
0,5
0,8
1,0
1,5
2,0
3,0

>4

zhorsena reakce, pocatek Gtlumu CNS

euforie

excitace, hlasita mluva

utlum, zvraty nalady

potaciva chuze, ospalost

problém s mluvenim, dvojité videni
hluboky spanek

bezvédomi, koma, nebezpeci zaduseni

smrt




Alkohol jako promotor karcinogeneze
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Nature Reviews  Cancer



Alkohol — cirhdza jater

Alcohol Viral hepatitis
l \ IFN-c therapy

Ethanol metabolism o " g
Innate immunity \/ X 0 o :
i % Acetaldehyde LPS#* Kupffer Bre b
: : cells 3 ! ‘
s ) Y PY o o
E .: N:( celll Healthy & _yFatty
4 ‘ activation \ -

: : TLRs ,,
] '
. ,’

Cytokines,

Healthy liver Cirrhosis
ROS, DNA chemokines,
Apoptotis bodies ¢ TLR4 and other mediators
Necrotic debris 4——/ Y
l TRAIL
! x IFN-y

Extracellular matrix

Liver fibrosis in ALD



Resveratrol

» stiben — ne-flavonoidovy polyfenol — rozpustny v
tucich - sekundarni metabolit produkovany
rostlinami pri stresu

e poprvé izolovan v roce 1940 z korene kychavice
(Veratrum Grandiflorum), dale v roce 1963 v
Cinské rostliné kridlatky japonské (Polygonum
cupsidatum)

v o~ . .., trans-Resveratrol cis-Resveratrol
* slozka tradicniho indického

Iéciva ,,Darakchasava“”
vyrabéného z kvasenych
hroznl - prvni popis ucinkt
stary vice nez 4500 let

> obsah resveratrolu v
rozmezi 1,3- 6,0 mg.L

Polygonum Veratrum
cupsidatum Grandiflorum




Potravinoveé zdroje resveratrolu
Zdroj |Koncentrace

: Hrozny” 0,16 — 3,54 pg.g*
tand o - 1
Susené slupky hroznu 24,1 pg.g Resioraia]
Stava z modrych hroznt ~0,5 pg.ml? Reserve’

o QO 652 2 bilvch hrogn 0.05 Lol Lo
ava z bilych hroznu ~0, .ml
Resveratrol ) he * f

Smergistic Formul Cervené vino 0,1- 14,5 pg.ml? :

1 . ek »
I Resveratrol &
Reserve: |

| (BLUUR LONGEVITY conret
MAXIMUM ABSORPTION S  McoHoL  FreserwaTve Fase 5

B I’I é V I’n o 0’ 1 - 2’ 1 lvlvg . m I- 1 99% Fflﬁ?#u{lgfgggvem"ol

iquid-Concentrate -
One Serving = 133(Glasses of Wi

Arasidy 0,02-1,92 pg.g*
Pistacie 0,02 -1,67 pg.g*

Potravinové doplriky

* sekundarni metabolit — ochrana proti nedostatku Zivin,
poskozeni, prebytku slunecniho zareni, infekcim (viry,
bakterie, plisné)



Oxidativni stres

0,
Mitochondrial -
Respiration Reaction:
0% - Fe-S Clusters
SOD
* Fe-S Clusters
+
2 < i 20 : Protein Thiols
1. Catalase
2. GPx v Fenton
3. Prx ‘ ‘ Reaction
Nucleic Acids
H,0 +0,; *OH == Lipids
1. GSH Amino Acids
’ 2. AA
H,0

1

Equilibrium
(AOX = ROS)

AOX ROS

Oxidative stress
(Excess ROS)

Oxidative stress
(Depleted AOX)

ROS

Antioxidants Oxidants




Oxidativni stres a resveratrol

SIRT1 /hladovéni L Resveratrol\
e gen pro protein sirtuin 1 — SIRT1 1 / v TNFa |
interakce s celou fadou l eNOS 1 Nrf2/ARE 1
ignalnich lekul
Signathich moleu Mitochondrial v
eNOS biogenesis Heme oxygenase 1
* enzym NO syntdza — 1 Glutglgane Ptel:ox_ldase T |
syntéza NO v cévdch — vliv _ _ synthesis 1
na srdzlivost krve a tonus Mitochondrial NQO1 1 NADPH
cév ROS | oxidases |
Nri2/ARE Cellular NO? l )
* antioxidacni enzymy H,0, | l 0,
: : Endothelial
* Cytokin — protein . NFkB | )
ucastnici se lokdlni Endothe-llal function 1
apoptosis|

imunitni odpovédi - vliv
na propustnost cév a
srazlivost krve

Endothelial activation |
Vascular Inflammation |



Resveratrol

a SIRT1

Heart
vinflammation

-~ .

| Cardioprotection
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INeurodegeneration
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Resveratrol

The biological effects of resveratrol

SOD
Trans-Resveratrol Heme oxygenease 1
Catalase
SIRT-1
COX expression Nitric oxide
NF-k6 AKT-phosphorylation
NADPH-oxidase NRF-2
Hypoxanthine/xanthine oxidase AMPK
Myeloperoxidase GSH-Px
CRP LDL oxidation Glutathione reductase
. Platelet adhesion Glutathione-S-transferase
\"-*:\:\:_ 6-amyloid polymerization 3 4
reduce

Cardiovascular, Neurological and Metabolicdisorders




Resveratrol — potencial vs. dukazy

Potencial
* Francouzsky paradox
* Prodlouzeni zivota kvasinek, zizal, vinnych musek a ryb — aktivace SIRT1

* Protinadorovy a protizanétlivy ucinek u potkanti

Dlikazy
* Védecko — komercni zapas - optimisticka interpretace dat )W

* pouziti nerealné vysokych koncentraci RES v in-vitro a in-vivo studiich (snaha o
pozitivni diikaz konkrétniho mechanismu - granty ->publikacni zkresleni)

* Vino - velmi nizké a nepredvidatelné koncentrace RES (1L vina MAX 15 - 20 mg
RES, vétsina studii stovky mg aZ gramy/den)

* Nizka biodostupnost RES a vysoka rychlost odbouravani a konjugace
(biotransformace — metabolity?) — hormetické krivky davka ucinek (vyssi ucinek
nizsSich koncentraci)

* Nedostatecné studium negativnich ucinkd RES




J. Agri:. Food Chem. 2013, .."'Iﬁ, 03e2-0373 ] © U R M AL

AGRICULTURAL AND
FOOD CHEMISTRY

This paper was withdrawn on March 14, 2012 (]. Agric. Food Chem. 2012, 60,2767).

Does White Wine Qualify for French Paradox?
Comparison of the Cardioprotective Effects of Red
and White Wines and Their Constituents:
Resveratrol, Tyrosol, and Hydroxytyrosol

JoceLyN 1. DupLEY, ¥ IsTvAN LEkLL ™ SUBHENDU MUKHERJEE,®
Manika Das,*¥ ALBERTO A. A. BERTELLL¥ aND Dipak K. Das# S

Cardiovascular Research Center, University of Connecticut School of Medicine, Farmington,
Connecticut 06030, and Department of Human Anatomy, University of Milan, Milan, Italy
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' trans-Resveratrol
Tyrosol Hydroxytyrosol

* Potencidlnimi cilovymi bunéénymi organelami terapeutického ucinku vsech téchto latek se
zdaji byt mitochondrie, kde dochazi k ovlivnéni vzniku biochemicky vyznamnych komplext

* chemicka podobnost téchto latek opraviuje k domnénce, ze budou interagovat se stejnymi
receptory — ucinnost jednotlivych latek vSsak muze byt rtizna



Ischemia 30 min/ reperfusion 2h (rat, 14 dni)
Res, Tyr — 2 mg/kg (1L vina -20 mg)

40 -+

30 o

Apoptotic cardiomyocytes(%)




Bilé vino?

Retraction: Does White Wine Qualify for French Paradox?
Comparison of the Cardioprotective Effects of Red and White Wines
and Their Constituents: Resveratrol, Tyrosol, and Hydroxytyrosol

Jocelyn 1. Dudley, Istvan Lekli, Subhendu Mukherjee, Manika Das, Alberto A. A. Bertelli,
and Dipak K. Das*

Journal of Agricultural and Food Chemistry 2008, 56 (20), 9362—9373; 10.1021/jf801791d
http://pubs.acs.org/doi/full/10.1021/jf801791d
his paper was withdrawn at the request of the Editor-in-
Chief due to violations of the Ethical Guidelines to
Publication of Chemical Research of the American Chemical
Society. A Special Review Board formed by the University of
Connecticut Health Center investigated allegations of research
misconduct brought to its attention by the U.S. Office of
Research Integrity (Case DIO 3995) and found three instances
of data falsification in Figures 4 and 8b of the above paper. The
Special Review Board voted unanimously that this represented
research misconduct as defined in the University of Con-
necticut Health Center’s policy. The original paper was published
ASAP on September 27, 2008, and withdrawn on March 14,
2012. The PDF content of the original paper is attached to the
Addition and Correction as Supporting Information.



Cervené vino jako funkéni potravina?

Y Table 2—Concentration of phenolic compounds in Cabernet Sauvignon,
[:nmllrehanswe Shiraz, and Pinot Noir wines from Australia, Hungary, and California.
“EVIEWS Grape Country/ Resveratrol Quercetin Catechin
in Food Science and Food Safety Variety region (mg/l.) (mg/L) {mg/L)

Cabernet Australia? 1.9+0.13 9.2+1.0 32+4.4
. . Sauvignon  Hungary® 28124 5.6i4.3d 81.8+47.3

California 3.2+0.8° 7.0+£0.6 43 +2.6°

Should Red Wine Be Considered ., i 2505 0005 535
. Hungary 1.1+0.2 13.4+1.8 68.2+5.4

d FLI I‘ICthl’Ial FOOd? California  notavailable 5.8 -+0.94 26+3.2¢
‘ Pinot Noir Australia 7.58+1.66 1.84+0.6 754+£10.2
Yung J. Yoo, Anthony J. Saliba, and Paul D. Prenzler Hungary 32+05 75120 103 - 46.4
California 16.0+£1.2¢ 5.0+0.84 119 +7.6°

« vliv UV-B na tvorbu polyfenolli + kombinace s nadmoriskou vyskou (1500 vs. 500)

* typ kultivaru — Pinot Noir (hofkost a/nebo trpkost polyfenolii)

« probirka hroznli — neznamy mechanismus

* typ kvasinek, prodlouzeni macerace slupek, zvySeni teploty fermentace, typ ceridla, zrani v

dubovych sudech

* posklizinova uprava hroznli — ozafovani UV-C, ozonizace



Syry a Francouzsky paradox?

Medical Hypotheses 79 (2012) 746-749
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» proteiny inhibujici angiotenzin konvertujici hormon (ACE) - vliv na krevni tlak
* Inhibice tvorby prozanétlivych faktora (C-reaktivni protein, IL6, TNF o)

* plisnové syry — plisnové sekundarni metabolity (Penicillium roqueforti) = andrastin A-D,
roquefortin — inhibice syntézy LDL a protizanétlivé ucinky



