Prof. Dr. Markus M. Mekta




—_———

seit 1959

anno dazumal...

Inhaltsstoffe

| vmamime
Vitamin A 2333 E
rarmin Bq 4,013 mg
Witamin Ba. 1mg
Wiamin Bg & mg
\itamin Bqz g
Nitamin G 180 |"r|g
Vitamin Dg 200 1.E
\itarnin E 148 mg
Nicotinamid sTmg
Folsdura 0.2 mg
Biciin 02mg.
Fartathenzsura 21 |"ng

| MINERALSTOFFE
Eigan asmg
Kalzium 50 rn;g
Magnesium 40mg
Phasphior 50 mg

| SPURENELEMENTE |
Ghrar_li' ' 0,01 mg-
Kupfer 0.4 mg
Marigan 0.5 mg
Zink a rng"




LEBERREUTER

=

Johannes Neuhofer » Markus Me‘tlta_'

i WGIVL
" Der V@Hi)ul’kgbl"um’@"k

Lang leben und gesund bleiben dank moderatem Weingenuss

Impact of mitochondriotropic quercetin derivatives on mitochondria
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Phenolsauren:

Flavonoide:

Anthocyane:

Flavanole:

Flavanone:

Flavone:
Flavonole:
Isoflavonoide:

Polyphenole .

OH O
Ellagsaure, Ferulsaure, Gallusaure

(Tee, Kaffee, Friichte, Griinkohl,
Weizenvollkorn)

Malvidin, Cyanidin
(Beerenfriichte, Steinobst)

Epicatechingallate (Rotwein)
Epigallocatechin

(Griin und Schwarztee)

Naringin (Grapefruit)

Herperidin (Organe)

Apigenin (Sellerie)

Quercetin (Apfel, Quitten, Zwiebeln)
Genistein, Daidzein (Sojabohnen, Rotklee)




*Risk of inflammatory stress

*Risk of oxidative stress

Anti-inflammatory diet
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Inflammatory Stress

Atherosclerosis -
An Inflammatory
Disease

(Russell Ross,
N Engl J Med 1999)




Polyphenols

Omega-3 Fatty Acids

INFLAMMATORY GENES




Outline

* Inflammation and obesity

* The Peroxisome-proliferator activated receptors
(PPAR)

* Methodology to test anti-inflammatory compounds in
food

* The PPAR dependent and PPAR indpendet anti-
inflammatory food compounds

* Ellagic acid and reverse cholesterol transport

* Conclusions

nach A.
Jungbauer




Inflammation

* During an inflammatory response, pro-inflammatory
cytokines released:

e interleukin IL-1,

e tumor necrosis factor (TNF),

e interferon (INF)-y,

e [L-6,

o [L-12,

e [L-18

e granulocyte-macrophage colony-stimulating factor

nach A.
Jungbauer

10




e transforming growth factor.

* Nuclear factor-kB (NF-kB) transcription factor
regulating the expression of various genes encoding

e pro-inflammatory cytokines,

adhesion molecules,
chemokines,

growth factors,
cyclooxygenase 2 (COX-2)

nach A.
Jungbauer
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Hypertrophy of adipocytes

Metabolic syndrome

Insulin resistance
Type 2 diabetes

atherosclerosis

A
Ik o
/Chronic inflammation
in obese adipose tissue

nach A.
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Peroxisome-proliferator activated
receptors (PPARs)

S =
" ] . ; y ;
P -Adipogenesis ? A"ﬂ"ﬂ
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=Li 18515 and  -Adi ir '-i-‘]'i: nchion
lipid storage - Major target of TZDs
+Fatty acid oxidation « Fatty acid oxidation
+Fasting response P PAH-Y «Energy uncaupling source: www.kc-pharma.com

PPAR-c PPAR-&

* Fregulaﬁ__g_n_gj whaole-
body insulin sensitivity
- Faity acid ii iiaiion 3

° PPARS are nuclear receptors source: www.bestdrugsnow.com

+ Fatty-acid oxidation
«En uncoupling

Evans et al., Nat. Med. 2004

* PPAR vy: drug target for diabetes — glitazones
* PPAR a: drug target for dyslipidemia — fibrates
* PPAR p/d: drug target for obesity

- Treatment of risk factors individually: fibrates, glitazones, hypotensive drugs

nach A.
Jungbauer =




Diet-induced silent inflammation
made simple

Toll Like Recep?or—f-l

Cytokine Receptors




Anti-inflammatory effect of organo

Anti-inflammatory effect of red clover
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Anti-inflammatory activity of plant extracts
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COX-2 induction

positive control  dexamethason dUercetin - capsaicin

1 1 ]

-

i1 1 1 1

Negative control cortison  indomethacin ~ myricetin  diosmetin

nach A.
Jungbauer
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Capsaicin and cortison
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Food Chemistry 122 (2010) 987-095
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Contents lists available at ScienceDirect

Food Chemistry CHEMISTRY

journal homepage: www.elsevier.com/locate/foedchem
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Anti-inflammatory activity of extracts from fruits, herbs and spices
Monika Mueller, Stefanie Hobiger, Alois Jungbauer*

Christian Doppler Laboratory for Receptor Bistechnology. Department of Bictechnology, University of Natural Rescurces and Applied Life Sciences,
Murhgasse 18 A=1190 Vienna. Ausirio
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Food Chemistry 117 (2009) 660-667

Contents lists available at ScienceDirect )
. CHEMISTRY
Y Food Chemistry
ELSEVIER journal homepage: www.elsevier.com/locate/foodchem e

Culinary plants, herbs and spices - A rich source of PPARY ligands

Monika Mueller, Alois Jungbauer *

Christian Doppler Laboratory for Receptor Biotechnology, Department of Biotechnology, University of Natural Resources and Applied Life Sciences, Muthgasse 18,
A-1190 Vienna, Austria
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Chili pepper
Allspice
Basil

Bay leaves

Black pepper

hhhhhhhhhhhh
Forschungsgesellschaft
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Plants with high antiinflammatory

e
.




Plants with high antiinflammatory
activity

.

Chili pepper

Allspice

Basil

Bay leaves ﬁ

Black pepper

hristian Doppler
Forschungsgesellschaft @ Alois Junshaner




Compound

Anthocyans

Apigenin

Capsaicin

Chrysin

Diosmetin

@)

Christian Dopﬁrer
Forschungsgesellschaft

Compounds with antiinflammatory

activity

Fruit’herb PPAR

Red ' I (]

purplish fruit w I "’

Celery N o}

Chamomile ‘ e

Chill \e el

Passion flower g |
@

Citrus peel i %

2 Alois Junghanss
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Compounds with antiinflammatory

activity

Compound Fruit/herb PPAR
Ellagic acid Pomegranate

Wine "
6-Gingerol Ginger
Isohumulone Hop |
Kampferol Wine M
Luteolin Basil (]

b

@)

Christian Doppler 25
Forschungsgesellschaft £ Alois Tunshanss




Compounds with antiinflammatory

activity
Compound Fruit/herb PPAR
Naringenin Citrus peel
Grapefruit
Quercetin Apple, onion
broccoli

Resveratrol Wine, peanuts T “ (]

——
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PAPER

www.rsc.org/foodfunction | Food & Function

Red wine: A source of potent ligands for peroxisome proliferator-activated

receptor vy

Alfred Zoechling,”” Falk Liebner® and Alois Jungbauer**

Received 19th July 2010, Accepted 21st October 2010
DOI: 10.1039/c0fo00086h

nach A.
Jungbauer
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PPAR Yy activity in 100 ml wine
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Austrian Wines

nach A.
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Planta Medica

Journal of Medicinal Plant and Natural Product Research

PPARa Activation by Culinary Herbs and Spices
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Plants with high PPAR-a

Caraway

Chili pepper \ |

Coriander

Black pepper

Nutmeg

rrrrrrrrrrr

S Alois Junshauer




Paprika

Saffron

Stevia
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Red wine shows

High binding to PPAR y 100 ml of a medium potent red wine exhibit an
equivalent rosiglitazone activity of up to four daily doses.

Grape and oak derived compounds are responsible for this activity.

Ellagic acid has effect on RCT.

nach A.
Jungbauer
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» Polypill*

* ,Polymeal”
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Altes Gute auf elnen Griff 4000 jahre
Anti-Aging-Medizin aus Ost und West

Das erste Chrono-Breitband-Antiagikum: All-in-One

36




Am Morgen

1Kps «Superfruitss (oranee/weilt) pro Kapse|
.ﬂ-:ai-ﬂie-'en-Eurg.iu 200mg
EmiT-EeerE;-E;trakf__ T _;l_F;EnTg
Mangostan-Extrakt 100 me
!'-EEni:E_x'T_r;;E _ e P == 1Ei|:l_rr|g
gr_anaaé_f:g-l_-htraﬁ = 100mg
Frichte-Extrakte. ~ 150me

beere, Pfirsich, Papaya, Birne. Limane. Kirsche, Pflaume
Biaubeere, Weintraube, Warzenmilone Himbeere)

1Kps «Griner Zellschutzs (grin/weill]  pro Kapsel

Hatech_jﬂgfauai:runteeh_ __300mg
l_.TI:IE:E[hiEF“ S - : _EIII_mg
Gemiise-Extrakte
\Brokkali. Blumenkahl, Grunkohl, Rosenkah)
spinat, Rettich, Karotte, Rote Beete
Tomate. Sellerie, 2wiebel. Lauch)
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Am Morgen

1 Kps «Multivitamin AM» (gelb/weill) pro Kapsel

1Kps unntl-lnﬂarnmatiunu[t:mge!weil‘!.h pro Kapsel Betakarotn 18mg
MSM 300 m "-.-"IIEII'I'IIHEI . . EDE
Er:zs,.lrn H.'[:lmple:_-c_l..:jrrt_lvﬂntzurdllm'l : : E_EEg ;ﬂl%ira‘} —_— - EDAH
Traubeﬂqe_r_n_ Extrakt N _ bmg Vl'ramm 186 = s _Eéms
Coral Calcium® . 25me Inositol T asme
Beta-13-Clucan _ M0mg  VeminC  Supmg
— == = Vitamin K 100 mece

hom(@ _—— 00mg

Lycopen Emg

Bioperine®  35me
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Am Abend

Omega 3-Komplex
(Crnega 600 USP®. enthaltend OHA, EPA,
U-Alpha-Totopheral, etc.)

s00me

1 Hp; ﬂHﬂMEI“‘Hﬂmplﬂt” {rg!_{...nl.-ggﬁ_] pro Haﬁﬂ 1 Kps «Multivitamin PM» (Blau fwelll) pro Kapsel
Resveratrol 1Z0me ik jaing
r - Witamin BZ iame
EIJE_E_E iy ED_m_E Niacinamid 40mg
Katechine 30 mep Pantathensaure 0mg
QRC 0 me A 308 meg
: Folsaure 400 mcg

Vitamin B12 100 meg

Magnesium il'»"é] 200mg

@@ﬂale 200mg

1Kps Softgel «Omega In pra Softgel Biopening 1.5me
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Am Abend

2 Kps »Anti-Inflammation» (beige/weill] pro Kapsel
K _ 300mg
25 mg

=f2ym-Komplex (anti-entzundlich)

raubenkem-Extrakt R mg
_osal Calcium® 25me
2ta-13-Llucan 100ma
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Der reve Jungbrunnen

Lang leben und gesund bleiben dank moderatem Weingenuss
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Can red Wineri'eally be a founfain of 'youth

By Nicholas Wade_ ’ A

alf have not yet be,en t_eﬁ gven in  Technology, one of the pioneers of the  Scientists hene. but do not vet know.
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Antioxidative Potenz

1 Glas Rotwein = 2 Tassen Gruner Tee = 5 (1/4 1) Orangensaft
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Vinum Ferreum Riserva

WEINANALYSE

Polyphenole
c—ResveI’_at?

Resveratrol* | Alkoholgehal 13,5 Vol %
; | Restzucker T.2:g
Quercetin B : Gesamtsaure 5,2 myg/l
Tannine
Acutissimin A | j Resveratrol: 2,8 mg/I
Miricetin o Antioxydative F’Q:_:tenz (TAC) 6,9

.. ATON ANTI-AG|NG ACADEMY
s BRIG.1R0, 2145 Hausbiunn, www.Weingestidhat, ...




Blueberry
Vaccinium myritilus
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Mal. Nutr. Food Res. 2009, 53 115-128 DOI10.1002/mnfr.200800148

Review

Resveratrol addiction: To die or not to die

Mehdi Shakibaei', Kuzhuvelil B. Harikumar® and Bharat B. Aggarwal®
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Molecular targets _ iy = . b e Molecular targets
down regulated _ gl > b il o o up regulated

Death by
Resveratrol |
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Taking Matcha
Out of the Tea Bowl

Although Matcha is traditionally served in autumn and
winter today. it is enjoyed year round. A frappe-like drink
with Matcha and crushed ice is a summer favorite.
Matcha-flavored soymilk and ice cream are already
popular and bottled tea flavored with Matcha powder is
popular as well.

Matcha is also an ingredient in noodles and other dishes,
along with sweets and snacks. In recent years, it has
been used in nutritional supplements, bath soap. and
other hygiene products where the anti-oxidant effect
proves useful. as well as in socks and underwear as dye
and deodorant.

WES LN -

sl  Marcha Milk

HEFVIZFIIAL—F

TV —oTa—=HFUR
Green Tea Supplement
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Top antioxidant foods*?

orac units per gram (umoleTE/qg)

fruits

cranberries 95
wild blueberries 93
black plums 74
blackberries 54
raspberries 50
strawberries 36
apples 43
cherries 19
superfoods

wolfberries 303
gojiberries 253
dark chocolate 227
pomegranate 105
acaiberries 60
wheatgrass 49

vegetables
small red beans
artichokes
blackeye peas
broccoli

red cabbage
asparagus
beets

spinach

Aiya Traditional Matcha Tea 1384

150
95
44
31
32
31
28
27
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One serving of matcha green tea (1g per serving) yields the following
nutrients naturally™

nutrients
energy
protein
carbohydrates

lipids
dietary fiber

tea caffeine (theine)
orac units
vitamins and minerals

vitamin A B — Carotene

vitamin A Retinol Equiv.

vitamin C
vitamin E

calcium
potassium
iron
sodium
zinc

In summary

e Matcha green tea contains over 10 to 15 times the overall nutrients

2.91
289

348

40
332

34
1384

292
243
0.6
0.281
3.25
21.13
0.17

0.06
0.047

calories
mg

mg

mg
mg

mg
umoleTE/g

ug

mg
mg
mg
mg

mg

mg

catechin antioxidants and amino acids

epigallocatechin gallate
epigallocatechin

epicatechin gallate

epicatechin
gallocatechin gallate

catechin gallate
L-aspartic acid

L-glutamine acid
L-asparagine

L-serine
L-glutamine
L-threonine
L-arginine

L-theanine
L-tyrosine

L-valine

y-amino butyric acid
L-isoleucine
L-phenylalanine
L-leucine

L-lysine

66
30

15

6
1

1
7.23

5.59
2.28

1.25
1.08
8.33

0.64

0.27
0.18
0.36
0.56
0.32
0.09

mg
mg

mg

mg
mg

mg
mg

mg
mg

mg
mg
mg

mg

mg
mg
mg
mg
mg
mg

when compared to traditional green, white, black, rooibos and yerba
mate teas as well as when compared to popular fruits and vegetables
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' Lycopin

5%




armakologische

Lycopin:

irkung von

* Bevorzugte Anreicherung in bestimmten Organen (
Hoden, Prostata, Gebarmutter, Brust,)

* antikanzerogener Effekt

e antioxidativ

* antiatherogen

¢ blutdrucksenkend
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Positiver Einfluss
Insulinstoffwechsel

Dunkle — polyphenolhaltige — und nicht weil3e —
polyphenolarme — Schokolade senkt die Insulinresistenz
und erhohen die Insulinsensitivitat

Grassi D. et al. Am J Clin Nutr 2005; 81; 611 - 614
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Metanlyse bestatigt
antyhypertensive Wirkung

® Auswertung von 5 kontrollierten, randomisierten Studien mit
e 173 Probanden

* Konsum von kakaohaltigen Lebensmitteln fiir die Dauer von 7
Tagen

» Ergebnis: signifikante Reduktion des systolischen (- 4,7 mm Hg)
und diastolischen (- 2,8 mm Hg) Blutdrucks im Vergleich zu
den Kontrollgruppen

Taubert D. et al. Effect of Cacoa and Tea Intake on Blood Pressure; Arch Int
Med 2007; 167, 625
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Die Zutphen Elderly Study

» Studie des National Institute for Public Health and Environment in Bilthoven (Niederlande)
* Evaluierung der Verzehrsgewohnheit von 470 Probaten (Alter 65 bis 84 Jahre) seit 1985

* 3 Gruppen: Ein Drittel der Probanden , Kakaokonsumfrei“
Ein Drittel taglich etwa 2 g Kakao
Ein Drittel taglich etwa 4 g Kakao

* Ergebnis:
===) Probanen mit hohem Kakao-Konsum hatten einen um 50 % niedrigeres KH-Risiko im
Vergleich zu ,,Kakackonsumfreien®

===y Gesamtsterblichkeit um 47 % reduziert

Butijsse, B. et al. Cacoa Intake, Blodd Pressure and Cardiovascular Mortality, The Zutphen Elderly
Study. Arch Intern 2006, 166, 441 - 417
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Friuchte — Polyphenolviit
vielfatigen protektiven Wirkungen




~PACS” in Preiselbeeren und

Cranberries

* Wirkung: antiinflammatorisch, gefals- und zellprotektiv
* |Inhaltsstoffe:
»PACS”: Proanthoyanidine

in Cranberries in hoherer Konzentration als
i in der deutschen Preiselbeere

Ursolsauren: zellprotektiv, antianzerogen

Anwendung bei Harnwegsinfekten, Reizblase,
Zahnfleischentziindung
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Vaccinium myrtillus
senken Cholesterinspiegel

® |nhaltsstoff ,Pterostilben” identifiziert — Resveratrolahnliche
Struktur

e Aktivitat am PPAR-alpha-Rezeptor vergleichbar Ciprofibrat

® Vorteil fur Pterostilben: selektive Wirkung ausschlieRlich am
PPAR-alpha-Rezeptor

Vortrag Jahreskonferenz der Am. Ges. Chem. (ACS) Philadelphia,
2004




" Polyp enole aus Heidelbeeren und
Apfel senken Darmkrebsrisiko

® Diverse Heidelbeerspezies im Test:

Nachweis — in vitro — der DNA Fragmentierung (Apoptose)
von Colon-CA-Zelllinien

Yi W. et. al. J. Agric Food Chem. 2005, 53, 7320 — 7329

 Diverse Apfelspezies und Apfelsafte im Test:

Nachweis — in vitro — der Hemmung von Zellproliferation von
Colon-CA-Zelllinien

Pohl C. et al. J Agric Food Chem. 2006, 27, 54 (6), 10 262-8
Arbeitsgruppe D. Schrenk, Universitdt Kaiserslautern, BMBF-Projekt
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Punica granatum - Granatapfel

* Polyphenole (Gerbstoffe)
® Antioxidantien
® Phytoestrogene (Samen)

® Essentielle Fettsauren (Samen)




Der Granatapfel und seine Wirkung

* Gefaldschutz:
Verbesserung der Blutrheologie
Antiinflammatorische Wirkung

Hemmung der Oxidation der Fette
* Anti Aging

* Entgiftung und Chemopravention:
Hemmung der der Phase | Enzyme
Forderung der Apotose von Tumorzelle
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e Fruct
Mann?

e Erste klinische Studie mit 48 Probanden mit Prostatakrebs

ranatapfel

® Verumgruppe (n=24): Konsum von 250 ml Granatapfelsaft — die
(entsprechenden 570 mg Polyphenole versus) Placebo (n=24)

=== Ergebnis: Verzogerung der Krankheitsporgression
Deutlich verzogerter Anstieg des PSA-Wertes (versus Placebo)

In vitro Testungen des Serums (Inkubation mit Prostatazellinien) vor und
nach Konsum ergab Reduktion der Zellproliferation der Tumorzellen (um
12%) und Erhohung der Apotose (um 17%)

Pantuck AJ. Et al. Clin. Can. Research 2006; 1, 12 (13), 4018-4026
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