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Gesättigte Fettsäuren in der Ernährung
Ist ihr schlechtes Image wissenschaftlich begründet?

Fette und Öle: Wie wirken sie auf unsere Gesundheit und unser Wohlbefinden?
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Generelle Empfehlung zur möglichst niedrigen 

Zufuhr an gesättigten Fettsäuren (SFA)
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Dietary Reference Intakes for Energy … Fatty acids …

Saturated fatty acids are synthesized by the body to provide an adequate level 
needed for their physiological and structural functions; they have no known role in 
preventing chronic diseases. Therefore, neither an AI nor RDA is set for saturated 
fatty acids. There is a positive linear trend between total saturated fatty acid intake 
and total and low density lipoprotein (LDL) cholesterol concentration and increased 
risk of coronary heart disease (CHD). A UL is not set for saturated fatty acids 
because any incremental increase in saturated fatty acid intake increases CHD risk. 
It is neither possible nor advisable to achieve 0 percent of energy from saturated 
fatty acids in typical whole-food diets. This is because all fat and oil sources are 
mixtures of fatty acids, and consuming 0 percent of energy would require 
extraordinary changes in patterns of dietary intake.

Food and Nutrition Board and Institute of Medicine. Washington, DC. National Academy Press, 2005
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Koronare Herzkrankheit

"Koronare Herzkrankheit" ist der Oberbegriff für 

Krankheitsbilder, die durch eine Mangeldurchblutung 

(Ischämie) der Herzkranzarterien hervorgerufen werden 

und deren Ursache meist eine Arteriosklerose ist. 

Die koronare Herzkrankheit ist einer der Hauptgründe 

für vorzeitige Todesfälle, Invalidität und die Einbusse von 

Lebensqualität der Schweizer Bevölkerung. 

Schweizerische Herzstiftung. http://www.swissheart.ch/d/herz/krankheiten/koronareherzkrankheit.htm, Zugriff 11.9.2008

623.9.2008 P. Colombani – Departement Agrar- und Lebensmittelwissenschaften ETH Zürich

http://www.nhlbi.nih.gov/health/dci/Diseases/Cad/CAD_All.html, Zugriff 11.9.2008
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http://www.nhlbi.nih.gov/health/dci/Diseases/Cad/CAD_All.html, Zugriff 11.9.2008

Coronary Balloon Angioplasty Stent Placement
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Parmet et al. JAMA 299:1856, 2008

Coronary Artery Bypass Grafting
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Wie kommt es zur Atherosklerose?

There is a positive linear trend between 
total saturated fatty acid intake and total 
and LDL cholesterol concentration and
increased risk of coronary heart disease.
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Wie kommt es zur Atherosklerose?

+ Oxidation  =  oxidiertes LDL Chol

LDL Cholesterol



Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein

LPL Lipoprotein Lipase
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1: Dietary glycemic load ↑ ⇒VLDL ↑
Glucose/Fructose ↑ ⇒VLDL ↑

SFA ↑ ⇒VLDL ↑
MUFA ↑ ⇒VLDL ↓ ↑
PUFA ↑ ⇒VLDL ↓

Cholesterol ↑ ⇒VLDL ?
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It is now known that various animal species differ markedly in their response to 

exogenous cholesterol, i.e., cholesterol contained in natural foods or added in pure 

form to the diet. Man is greatly different in this respect from the rabbit and the 

chick, the two favourite species for experimentation. It now appears that, provided 

other conditions are constant, the blood cholesterol level in man usually responds 

little, or not at al, to variations in cholesterol intake corresponding to the range 

represented by the great majority of human diets.

Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
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2: Problem
Endothelial LPL present in 
different locations: muscle, 
adipocytes, macrophages, …

LPL activation differs depending
on location…
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…the tissue specific messenger RNA, translational, and post-translational regulation 

of LPL expression is poorly understood.

On one hand, high levels of LPL, especially in cardiac and skeletal muscle, are 

strongly associated with the anti-atherogenic lipoprotein profile of low plasma 

triglycerides and high HDL-cholesterol levels. On the other hand, high LPL expression 

levels in macrophages are associated with an increased risk to develop 

atherosclerotic lesions.
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Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein

LPL Lipoprotein Lipase
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3: General belief

Dietary glycemic load ↑ ⇒LDL ↑
SFA ↑ ⇒LDL ↑

MUFA ↑ ⇒LDL ↓ ↑
PUFA ↑ ⇒LDL ↓

Cholesterol ↑ ⇒ LDL (↑)

Problem
In most studies only effects on total 
LDL investigated…

1823.9.2008 P. Colombani – Departement Agrar- und Lebensmittelwissenschaften ETH Zürich

2005

The term "lipid triad" or "atherogenic lipoprotein phenotype" has been introduced to 

describe a common form of dyslipidemia, characterized by three lipid abnormalities: 

increased plasma triglyceride levels, decreased HDL-cholesterol concentrations and 

the presence of small, dense LDL particles. 
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Increasing evidence suggest that the 'quality' rather than only the 'quantity' of 

low-density lipoprotein (LDL) exerts a great influence on the cardiovascular risk. 

Small, dense LDL seem to be an important predictor of cardiovascular events and 

progression of coronary artery disease…
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Small, dense
Large, light,
fluffy, buoyant

CHD Risk
increased

CHD Risk
NOT increased



Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein

LPL Lipoprotein Lipase
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LDL SD LF

3: Dietary glycemic load ↑ ⇒ ↑ ↓
SFA ↑ ⇒ ↑

MUFA ↑ ⇒ ↓
*PUFA ↑ ⇒ ↓

*Cholesterol ↑ ⇒ ↑?

*Generally
Small, dense LDL correlate with VLDL, 
so unless otherwise demonstrated 
(like with SFA), same risk factors with 
VLDL and LDL SD to be expected.

Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein
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4: Modified LDL (oxidized or glycated) 

has decreased affinity to LDL receptor, 

leading to prolonged residence time in 

blood circulation.

LPL, in contrast, mediates uptake of 

modified LDL into macrophages.



Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein

LPL Lipoprotein Lipase
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Oxidation of LDL SD LF

5: Dietary glycemic load ↑ ⇒ ↑ ↑
SFA ↑ ⇒ ? ?

MUFA ↑ ⇒ ↓ ↓
n-6 PUFA ↑ ⇒ ↑ ↑
n-3 PUFA ↑ ⇒ ↓? ↓?

Mediterranean diet ↑ ⇒ ↓ ↓

Generally
Small, dense LDL is likely more prone 
to oxidation than large, fluffy LDL

Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein
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oxidized LDL SD LF

6: Dietary glycemic load ↑ ⇒ ↑ ↑
*SFA ↑ ⇒ ? ?

*MUFA ↑ ⇒ ↑ ↑
*PUFA ↑ ⇒ ↑ ↑ ↑ ↑

*Generally
Oxidative instability increases with 
number of double bounds.
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Oxidationsstabilität von Fettsäuren

SFA

>> MUFA

>>>> PUFA 
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Postprandial oxidative stress, as a subform of nutritional oxidative stress, ensues 

from sustained postprandial hyperlipidemia and/or hyperglycemia and is 

associated with a higher risk for atherosclerosis, diabetes, and obesity.

Unsaturated fatty acids incorporated into LDL and oxidized LDL are an atherogenic

factor.

Postprandial oxidative stress is attenuated when dietary antioxidants are supplied 

together with a meal rich in oxidized or oxidizable lipids.
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Recent studies, however, have provided considerable evidence to 

indicate that chylomicron remnants, which carry dietary lipids in the 

blood, induce foam cell formation without oxidation.

Furthermore, oxidation of chylomicron remnants, in striking contrast 

with LDL, inhibits, rather than enhances, their uptake and induction of 

lipid accumulation.



Lipoprotein metabolism

VLDL Very Low Density Lipoprotein
LDL Low Density Lipoprotein
HDL High Density Lipoprotein

LPL Lipoprotein Lipase
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Evidenz-basierte Medizin und (in Anlehnung Ernährung)

…ist jede Form von medizinischer Behandlung, bei der patientenorientierte 

Entscheidungen ausdrücklich auf der Grundlage von nachgewiesener Wirksamkeit 

getroffen werden. Der Wirksamkeitsnachweis erfolgt dabei durch statistische 

Verfahren.

http://de.wikipedia.org/wiki/Evidenzbasierte_Medizin, Zugriff 16.9.2008
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Evidenz-basierte Medizin und (in Anlehnung Ernährung)

Level 1: Es gibt ausreichende Nachweise für die Wirksamkeit aus systematischen 
Überblicksarbeiten (Meta-Analysen) über zahlreiche randomisiert-
kontrollierte Studien. 

Level 2: Es gibt Nachweise für die Wirksamkeit aus zumindest einer 
randomisierten, kontrollierten Studie. 

Level 3: Es gibt Nachweise für die Wirksamkeit aus methodisch gut konzipierten 
Studien, ohne randomisierte Gruppenzuweisung. 

Level 4a: Es gibt Nachweis für die Wirksamkeit aus klinischen Berichten. 

Level 4b: Stellt die Meinung respektierter Experten dar, basierend auf klinischen 
Erfahrungswerten bzw. Berichten von Experten-Komitees. 

http://de.wikipedia.org/wiki/Evidenzbasierte_Medizin, Zugriff 16.9.2008
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Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2001). http://www.cebm.net/index.aspx?o=1025, Zugriff: 16.9.2008

Expert opinion without explicit critical 
appraisal, or based on 
physiology, bench research or 
"first principles"

Expert opinion without explicit critical 
appraisal, or based on 
physiology, bench research or 
"first principles"

Expert opinion without explicit critical 
appraisal, or based on 
physiology, bench research or 
"first principles"

Expert opinion without explicit critical 
appraisal, or based on 
physiology, bench research or 
"first principles"

5

Case-series or superseded reference 
standards

Case-control study, poor or non-
independent reference standard 

Case-series (and poor quality prognostic 
cohort studies***)

Case-series (and poor quality cohort and 
case-control studies§§)

4

Non-consecutive cohort study, or very 
limited population

Non-consecutive study; or without 
consistently applied reference 
standards

Individual Case-Control Study3b

SR (with homogeneity*) of 3b and better 
studies

SR (with homogeneity*) of 3b and better 
studies

SR (with homogeneity*) of case-control 
studies

3a

Ecological studies"Outcomes" Research "Outcomes" Research; Ecological studies2c

Retrospective cohort study, or poor 
follow-up

Exploratory** cohort study with 
good†††reference standards; 
CDR† after derivation, or 
validated only on split-sample§§§
or databases

Retrospective cohort study or follow-up 
of untreated control patients in an 
RCT; Derivation of CDR† or 
validated on split-sample§§§ only

Individual cohort study (including low 
quality RCT; e.g., <80% follow-
up)

2b

SR (with homogeneity*) of 2b and better 
studies

SR (with homogeneity*) of Level >2 
diagnostic studies

SR (with homogeneity*) of either 
retrospective cohort studies or 
untreated control groups in RCTs

SR (with homogeneity*) of cohort studies2a

All or none case-seriesAbsolute SpPins and SnNouts††All or none case-seriesAll or none§1c

Prospective cohort study with good 
follow-up****

Validating** cohort study with good†††
reference standards; or CDR†
tested within one clinical centre

Individual inception cohort study with >
80% follow-up; CDR† validated in 
a single population

Individual RCT (with narrow Confidence 
Interval‡)

1b

SR (with homogeneity*) of prospective 
cohort studies 

SR (with homogeneity*) of Level 1 
diagnostic studies; CDR† with 1b 
studies from different clinical 
centres

SR (with homogeneity*) of inception 
cohort studies; CDR† validated in 
different populations

SR (with homogeneity*) of RCTs1a

Differential diagnosis/symptom 
prevalence study

DiagnosisPrognosisTherapy/Prevention, Aetiology/HarmLevel
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Generelle Empfehlung zur möglichst niedrigen 

Zufuhr an gesättigten Fettsäuren (SFA)

Wirklich begründet??


