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Hintergrund

Mediterrane Ernahrung...
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Mediterrane Diat

[ Nutrition ]

Antioxidant vitamins B-group vitamins Fats
(vitamin C, E) (vitamin B6, B12, folic acid) (MUFA, PUFA)

Alcohol

Reduced risk for stroke?

Sofietal., 2010
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Mediterrane Diat
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MEd ite rrane Diat Estruch et al., 2013 N Engl J Med

n = 7447 at risk (PREDIMED study)
Interventionsstudie, 5 Jahre follow-up
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Mediterrane Diat

End Point

Hazard ratio for Mediterranean diets combined
ve. contral [95% Cl)

Prirnary end point
Unadjusted
Multivariable-adjusted 1§
Multivariable-adjusted 29
Secondary end points
Stroke
Myocardial infarction
Death from cardiovascular causes

Death from amy cause

Mediterranean
Diet with EVOO
(M = 2543)

0.70 {0.55-0.89)
0.71 {0.56-0.50)
0.71 {0.56-0.50)

0.61 (0.44-0.86)
0.77 {0.52-1.15)
0.83 (0.54-1.29)
0.89 {0.71-1.12)

Mediterranean
Diet with Muts
[N =2454)

Estruch et al., 2013 N Engl J Med
n = 7447 at risk (PREDIMED study)

Interventionsstudie, 5 Jahre follow-up

Contral Diet
{N=2450) F Valuei
Mediterranean Mediterranean
Diiet with EVOO  Diet with Muts
vs, Control Diet  vs. Controd Diet
1 {ref] 0.003
1 {ref) 0,004
1 {ref) 0.005
1 {ref) 0.005
1 {ref] 0.20
1 {ref) 0.41
1 {ref) 0.32
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Subgroup Mediterranean Diets
Sex

Male 1072178

Fernale 722819
Apge

=0 yr E6/3372

=T yr Q311725
Diabetes

No 3Bj2372

s 1212425
Hypertensior

No 4yERS

fes 13041332
Diyslipidemia

No TII13TT

fes 1023620
Smaking

Never AT RE

Ever 9071 S5
Farmily history of premature CHD

No 144 /3820

es 15/1108
EMI

<25 18/359

25-30 EB/2316

=30 732382
‘Waist

<Median 32561

zhedian 2272436
‘Waist-to-heignt ratio

<Median E172549

=Mediar QB 2448
Baseline score for adherence to Mediterransan dist

<9 [low) 932178

=9 (high] 262215
End-point components

Strake &1j4997

Myacardial infarction G 4597

Death fromm cardiovasoular causes 374597

Combined

Control
Det

no. of pericipants wiih primary endhpoint
swentftatal no. of participanis

£4 /287
451463

47,1504
£2/946

40 1261
691189

117400
0%/2050

36/687
731763

541537
53223

B7/1880
22/350

7/164
37,1083
65,1201

a48/1177

61/1273

47/1182
621268

61/1256
451194

SE/2450
38/2450
30/ z450

Hazard Ratio (353 CI)

-t

0.6 {0.51-0.94)
0.73 {0.50-1.07)

0.73 {0.52-1.05)
0.71 {0.51-0.98)

0.67 {0.45-1.01)
0.71 {0.53-0.96)

1.25 (D.64-2.45)
0.65 {0.50-0.24)

0.95 (064-1.42)
0.60 {0.44-0.80)

0.67 {0.47-0.94)
0.75 {0.54-1.03)

0.72 {0.55-0.94)
0.75 {0.43-1.29)

0.69 {0.25-1.67)
L04 (DL71-1.54)
051 {0.37-0.71)

0.76 {0.53-1.08)
0.67 (0.43-0.53)

0.74 {0.52-1.08)
0.68 {0.50-0.94)

0.81 {D.58-1.12)
0.64 {0.45-0.92)

0.61 {0.44-0.25)
0.77 {0.52-1.15)
0.83 {0.54-1.79)
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Mediterrane Diat

[ Nutrition ]

Antioxidant vitamins B-group vitamins Fats
(vitamin C, E) (vitamin B6, B12, folic acid) (MUFA, PUFA)

Alcohol

Reduced risk for stroke?

Sofietal., 2010
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Vitamin C Chen etal,, 2013 JA H A

Meta-analyse mit prospektiven Studien (n=11)

Study Year Sex Highliow, mg/d A RR ( 95% CI)
G ” 4V 4 I
Gale et al 1995 MF 534194 —— 0.70( 0.40, 1.10)
Keli et al 1906 M 1312503 : 3> 1.21( 055, 2.66)
Ross et al 1997 M 456152 - 1.10( 0.70, 1.60)
Daviglusetal 1997 M  258/48 Aﬂ' 0.71( 0.47, 1.05)
Hirvonenetal 2000 M 141/52 0.85( 0.70, 1.02)
Yochumetal 2000 F 274 967 .2 0.99( 058, 1.72)
Vokoetal 2003 MF NA 0.66 ( 0.46, 0.93)
Marniemi et al 2005 M/F 113.8/578 0.99 ( 0.56, 1.76)
Weng et al 2008 M/F 375.8180.7 073 047, 1.12)
DelRioetal 2011 MF 201/83 0.89.( 0.60, 1.32)
Kubotaetal 2011 MF 147.7/585 0.76 ( 062, 0.93)
Overall ( |-squared = 0.0%, p = 0.707) 0.81( 0.74,0.90)
| |
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Vlta min c Sesso et al., 2012 JAMA

RCT mit multi-vitamin supplementation

n =14.641, 14 Jahre Follow-up (Physician's Health Study)
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Omega-3 Fettsauren

Gesattigte Fettsdauren/(FS)

VANV T ) P VAV VA VAN
COOH
Stearmsdure (C18 - 0)
18 C-Atome; keine Doppelbindung

Einfach ungesattigte FS

Olsimre (C18 - 1 @9)
18 C-Atome; eine Doppelbindung am 9. C-Atom

Mehrfach ungesattigte FS (Omega-6)

E:HE\/\/\M\/\/\/\
COOH

Linolszmre (C18 : 2 @6)
18 C-Atome; zwei Doppelbindungen; 1. am 6. C-Atom

Mehrfach ungesattigte FS (Omega-3)

EH%\/Qbﬁ%ﬂxuﬁﬁyﬁvfk/ﬁvﬁk
COOH

Linolenszmre (C18 - 3 @3)
18 C-Atome; drai Doppelbindungen; 1. am 3. C-Atom

Olivenaol:
14% SFA
77% UFA
9% MUFA

Rapsol:
6% SFA
66% UFA
27% MUFA

Fisch:
Omega 3
(DHA + EPA)
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Omega-3 Fettsauren

Omega-3 in Observationsstudien

Authors (Year)

Keli (1994) o 5
Morris (1995) = B
Orencia (1996) = i
Gillum W (1996) = e
Gillum_M (1996) —
Yuan (1) - E
lso (2001) —
He (2002) = ﬂ
Sauvaget (2003) * - E
Overall = -
25 S0 ]
Relative Risk

He et al., 2004 Stroke

RR (95% CI)

0.49 (0.24-1.01)
(.80 (0,52-1,24)
1.26 (0.74-2.16)
0.55 (0.32-0.93)
085 (0.49-1.46)
1.11 (0.83-1.47)
073 (0.47-1.14)
0.67 (0.46-0.96)
0.78 (0.59-1.04)

(L.K2 (0.72-0.94)
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Omega-3 Fettsauren

Omega-3 in clical fNpls Wang et al., 2006 Am J Clin Nutr

All-cause mortality
Risk Ratie (95% Cl)
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Omega-3 Fettsauren

Aktuelle Studien:

- Meta-analyse zeigte dass hoherer Fischkonsum, aber nicht Fischdl-

Supplementation, mit geringerem zerebro-vaskularen Risiko assoziiert ist
Chowdhury et al., 2012 BMJ

- EPA und DHA, gemessen im Blut und tber Ernahrungsprotokolle:
Positive Effekte auf das Kardiovaskulare Risiko in groBer multi-ethnischer
Kohorte (n = 2837) Otto et al., 2013 JAHA
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Omega-3 Fettsauren

Maogliche Ursachen fiir uneinheitliche Ergebnisse:

- Qualitat der Studien oft unzureichend (Placebo-Kontrolle, Randomisierung,

Verblindung, ..)

- wenig RCTs

- Verschiedene Probanden/Patientenpopulationen, Risikoanamnese

- Vorheriger (hoher) Konsum an O3 —aber Studie in Japan (24 Jahre follow-up) zeigt
positive Effekte trotz allgemein hohem Konsum miyagawa et al., 2014 Atherosclerosis

- Erndhrung schwer messbar (FFQ), Zubereitung und Fischart beeinflussen O3-Gehalt (trans-

Fettsauren, etc.)

- heterogene Messungen von Omega-3/Fischzufuhr

- nicht immer fiir Confounder adjustiert

- die meisten Fisch-Esser leben auch generell einen gesiinderen Lebensstil

- gesunde Inhaltsstoffe in Fischen neben Omega-3 Fettsduren (z.B. Vitamin D)

- Nebenwirkungen: Gastrointestinal (Aufstol3en, Durchfalle), eher bei >3g UANIVERSITAT LEIPZIG

witte@chs.mpg.de Max Planck Institute for Human Cognitive and Brain Sciences
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Omega-3 Fettsauren
Empfehlungen fiir die Bevélkerung Lorente-Cebrian et al., 2013 J Physiol Biochem

Table 3 Recommended daily fish gnd/os n-3 LC-PUFAs (ALA, EPA and DHA) intakes from government and health organizations
and scientific experts o particular discasesfeollectives

Organization or reference Focus Recommendation

High n-3 fish n-3 LC-PUFAs (daily)

{weekly)"
Amernican Heart Association [69] Primary prevention CHD 2 servings | giday
For patients with CVD
American Diabetes Association [6] Primaryprevention CHD 2 or more
seTvings

World Health Organization [33) Primary prevention CHD 2 servings 200-500 mg of EPA+DHA
The American Dietetic Association [64] Primary prevention CHD 2 servings 500 of EPA+DHA
Dutch Health Council [118] Primary prevention CHD 2 servings 450 mg
United Kingdom Scientific Advisory Committiee Primary prevention CHD 2 servings 450 mgof EPA+DHA

on Nutrition [125]
Australia and New Zealand National Health and ~ Primary prevention CHD (19 610 mg (men)or 430/mg

Medica] Research Council [3] to 70 years of age) [women) of EPA+DHA
French organizations [77] Primary prevention CHD 500 mg of

EPA+DHA
Superior Health Council of Belgium [115] Primary prevention CHD 0.3 %Wenergy [~670 mg) of
EPA+DHA

International Society for the Study of Falty Acids Primary prevention CHD 500 mg of EPA=DHA

and Lipids [52]
European Food Safety Authority [109] Maintenznce of normal blood 3.0 g EPA+DHA

pressure.
Maintenance of normal blood 2.0-4.0 g EPA-DHA
triglycerides

*1 serving: ~112 g of fish

CHD Chronic Heant Dasease, CFD Canbovascular Disease
UNIVERSITAT LEIPZIG
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Mechanismen: Omega-3 Fettsauren

Mogliche Wirkmechanismen der Omega-3-Fettsauren

Intflammation - )
Reduces {4~
inflammation /
Improves
blood
e flow
Reduces

plaque aggregation J [

W

Fotuhi, 2009
Atherosclerotic

plaques Gomez-Pinilla, 2008 Nat
Rev Neurosci
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Omega-3 Fettsauren: Mechanisms

Lorente-Cebrian et al., 2013 J Physiol Biochem
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Mechanismen: Omega-3 Fettsauren

Vermehrte Angiogenese nach Schlaganfall im Mausmodell (transgen erhdhtes 03)
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Mechanismen: Omega-3 Fettsauren

Mogliche Wirkmechanismen der Omega-3-Fettsdauren
Omega |3 fatty acids

Omega-3 fihrt zu SR S —— l
Verbesserungen in: ¥mﬁmxm \ :;,\ Metabolic energy
1111 DHA . )
{ PR, T |
. . . "3 o \"-\.___
- Myelinisierung saiatiet al, 2008 ?":“_memxﬂ*mn’“xf o
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-t MAPK] B

g e CaMKll e

- Insulin Sensitivitat agrawal & : S D 4° T \ o N

Gomez-Pinilla, 2012
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Omega-3 und Demenz

Einfluss der langkettigen Omega-3 Fettsauren
auf die Entwicklung einer Demenz

Engelhart et al. (2002)* Hi
Barberger-Gatteau ef al. (2002)** ——1
Morris et al. (20037 | » |
Huang et al. [Eﬂﬂﬁjm I L I
Schaefer et al. (2008)> | ] :
Barberger-Gatteau ef al. (2007 | L I
| | | 1 | U B 1 | 1 AL B B B
0.1 1.0 10
weniger Demenz mehr Demenz

Fotuhi et al., 2009
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Omega-3 Fettsauren

150 Gesunde altere Probanden

Einschluss: Alter 50-80J., BMI 25-35; Ausschluss: MMSE < 26, Diabetes, Drogen- und Alkoholmissbrauch,
psychiatrische, dopaminerge oder ASS-Medikation
Gruppen
32 Probanden 6 Monate: *
Fischol- Kapseln Omega-3
n 32(17 G, 15 Q)
Alter [J.] 65 +6,3SD
Bildung [J.] 15,4 £3,2SD
Placebo
9 :
> 33 Probanden n 33(18 7,15 9Q)
[ Placebo-Kapseln h I Alter )] AN
Bildung [J.] 17,1+2,6 SD

UNIVERSITAT LEIPZIG
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Methods

Baseline‘characteristics ( -

\ LC-n3-FA } [ Placebo | P
n 32 33
Women [n] 15 15
Age [years] 65 + 6.3 (51-75) 62.9 + 6.8 (50-75) 0.77
Eohcaton Kegree)arge o ] +412 (15 sazizes | oz
Ea:icrgr:]ental state examination (MMSE) 29.1 + 1.2 (26-30) 29.4 + 0.8 (27-30) 052"
Beck's Depression Index [score] 6.3+ 7.6 (0-32) 6.9+ 5.2 (0-18) 0.27
State-Trait Anxiety Inventory-X1 [score] 34.4 + 9.5 (20-66) 34.8 + 8.3 (20-57) 0.44
Right-handedness [%] + SD 80.2 + 15.9 (50-100) 82.0+ 16.8 (40-100) | 0.57 "

**'-IV-I'-ann-Wi‘\itH-e-y-U-test
Data expressed as mean + SD and range (minimum to maximum).

Handedness scores were determined according to the Edinburgh Handedness Inventory.
* unpaired t-test

** Mann-Whitney-U-test
*** Chi-square test

UNIVERSITAT LEIPZIG

witte@cbs.mpg.de Max Planck Institute for Human Cognitive and Brain Sciences
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Omega-3 Fettsauren

Prd vs. Post

/ Anthropometrie \
. Gewicht
Grolde
BMI
Bauchumfang

K Korperfettgehalt (BIA)/

Ernahrungsprotokoll }

/ Blutanalysen
Insulin, Glucose
Lipidprofil, hsCRP
TNFa, Interleukin 6
BDNF, Genetik
Folséure, VitB12
\@mega-B-Index”, Fettsdureprofil

/ Neuropsychologische Testung

e Gedachtnis

e Aufmerksamkeit

e Arbeitsgedachtnis
e Exekutivfunktionen

\_

Markichighossiast

UNIVERSITAT LEIPZIG
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Omega-3 Fettsauren

Beispieltest flir Exekutivfunktionen: Der Stroop-Test

"Nennen Sie so schnell wie méglich die Farbe, in der die Worte geschrieben sind"

Blau Gelb
Grin Braun
Rot Blau

Orange Rot
Grau Schwarz

UNIVERSITAT LEIPZIG
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Omega-3: Gesunde Altere

i3
[ Baseline (memory performance, blood } 2 / i

parameters, neuroimaging) * a0

2x/Tag l’ gm—~ %
* 2,2 g/d Omega-3 Placebo § 8
6 Monate 6 Monate =
n =32 n =33 '
-
3 3 £ |
o 2

Follow-up (memory performance, blood ]

parameters, neuroimaging) 0- - = T

[ omega-3 ][ placebo

ANOVA,,,, p = 0.002,*, post-hoc t-test

Witte et al., 2013 Cerebral Cortex
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Ergebnisse

Exekutivfunktionen (Summenscore) b Veranderungen
im Omega-3 Index
0.4 7

> |

S 0.3-

g . 3

D 0.2 S

N, S

B 0.1- )

5" g3

et 0 — Q

E £)"

® -0.1— '; g

> T > =

s -0.2- %

(& ] . N -

L 0.3 ©

(«}] 4

-0.4 - . PP, T VeSS T T T T T
Baseline Follow-up 2 0 1 2 3 4
- Change in EPA [%]
- RGCkgang im diaStO“SChen BlutdrUCk Witte et a|_, 2013 Cerebral Cortex

- Verringerung der CIMT bei Frauen
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Ergebnisse

Omega-3-induzierte kognitive Veranderungen korrelierten mit Veranderungen
in BDNF und Nuchtern-Insulin

Q
(o3

1.5 1.5+

Change in executive
functions [z-score]
o

c -UI
1 1 L 1

Change in executive
functions [z-score]

0.5+

- -

40 5 0 85 10 15 20 25 8 6 -4 2 0 2 4 6
Change in BDNF [%] Change in fasting insulin [mU/I]

Witte et al., 2013 Cerebral Cortex
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ErgEbn ISS€ Gray matter changes, VBM cood et ar, 2001

Omega-3 Supplementation fiihrte zu
vermehrtem Volumen der grauen Substanz im
Hippocampus, temporalen Arealen und im
Precuneus, verglichen mit Placebo

medial

o
N
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omega-3 > placebo, TFCE-corrected, p <.001; T1 mprage, 3 Tesla x
Witte et al., 2013 Cerebral Cortex UNIVERSITAT LEIPZIG

witte@chs.mpg.de Max Planck Institute for Human Cognitive and Brain Sciences




ErgeanSSe White matter microstructural changes: TBSS smith, 2006
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)

Omega-3 Supplementation

J_—J sl verbesserte die Mikrostruktur
medial der weillen Substanz (hohere

medial

fraktionelle Anisotropie,
geringere radiale Diffusivitat

l und geringere mittlere
‘ postenor Diffusivitat) im anterioren
Corpus Callosum und in fronto-
temporalen Trakten

anterlor
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BMI und Hirnsubstanz

VBM-Studie: Hoherer Body Mass Index (BMI) ist mit einem geringeren
Voumen der grauen Substanz im Neocortex und im Cerebellum bei
gesunden Alteren assoziiert

(Leipzig IFB-LIFE-Kohorte, n =596, 60+ Jahre)

adjustiert fir age, sex, medication: antidiabetes (yes/no) , Hypertension (0,1) , diabetes status (No, typel,

type2, unknown) ,CES-D depression scale ,education, systolic blood pressure, smoking status (current, Shahrzad Kharabian

stopped, never), etc

- Regionale Volumenunterschiede gingen mit Unterschieden in der
Kognition einher (executive functions)

Kharabian et al.
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-
Zusammenfassung

- Maediterrane Diat --> positive Effekte auf das Schlaganfallrisiko
(epidemiologische und erste Interventionsstudien)

- Vitamine --> Evidenz noch gering, ein groBer RCT zeigte keine Effekte

- Omega-3 Fettsauren --> positive Effekte gezeigt, jedoch Ergebnisse
unheitlich

- Mogliche Mediatoren:
T Glukose/Insulin- und Lipid-Stoffwechsel
| oxidativer Stress
! Inflammation
T Membranfluiditat
T Durchblutung, Angiogenese, Endothelfunktion

UNIVERSITAT LEIPZIG

witte@cbs.mpg.de Max Planck Institute for Human Cognitive and Brain Sciences




Erndhrung
Was wurden Sie wahlen? Warum?
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