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Cetoleic acid in North Atlantic
fish oils stimulate the synthesis of EPA and
DHA from ALA in human liver cells and salmon

North Atlantic fish oils from herring, sand eel and capelin are characterized
by high levels of the long chain monounsaturated fatty acid cetoleic acid
(22:1n-11) and moderate levels of the healthy fatty acids EPA and DHA.
New results show that cetoleic acid has bioactive properties being able to
stimulate the conversion of the a-linolenic acid (ALA) to eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA) in several species.

Background

with the estimated future growth in the world
aquaculture production and the increase in
human population, there will probably be a lack
of Q-3 fatty acids for production of both fish feed
and Q-3 products for human consumption in
near future. It is therefore of high importance to
develop strategies to enhance the utilization of
existing EPA and DHA sources by improving the
different species’ innate capacities for EPA and DHA
production from the shorter chain Q-3 fatty acid
ALA.

Trial designs of in vitro and in vivo studies
The effect of cetoleic acid on the Q-3 fatty acid
pathway was investigated in two different in vitro
cell models; a human liver cell line (HepG2) and
primary salmon liver cells. Further, the cetoleic
acid was tested as part of a North Atlantic herring
oil in two separate salmon feeding trials. In the
first feeding trial the salmon was fed two levels of
either herring oil or sardine oil containing high or
low levels, respectively, of cetoleic acid. The EPA
and DHA levels in the diets were balanced. In the
second feeding trial the salmon were fed three
different inclusion levels of either herring oil or
sardine. In these diets the total sum of EPA+DHA
was balanced, but the ratio between EPA and DHA
in the herring and sardine diets were different.
The herring diet was higher in DHA, whereas the
sardine diet was higher in EPA. This was done to
investigate if cetoleic acid could compensate for the
known inhibitory effect of DHA on the Q-3 fatty
acid synthesis.

Herring from the North Atlantic. PHOTO: TOMMY ELLINGSEN GNOFIMA

Results:

Cetoleic acid stimulates the EPA and DHA
synthesis in human and salmon liver cells.
Enrichment of a human liver cell line (HepG2) and
salmon primary liver cells in culture with cetoleic
acid, resulted in approximately 40% and 11%
increased production of EPA and DHA from ALA,
respectively (Figure 1).
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Grontvedt looks to boost Omega-3
index by 50%

3-Oct-2023

Ingredients | Research & Development | Dietary supplements

Grontvedt Biotech has unveiled a new branded ingredient backed by an Omega-3 index study, conducted
on a CETO03 group and a fish oil group

Grentvedt Biotech’s branded ingredient CETO3 (trademarked), which is a marine Omega-11 & Omega-3
product, has been found to boost the body’s own production of EPA/DHA with as much as 50% according to
an Omega-3 index pilot study done in the UK.

The Omega-3 index study was conducted on a CETO3 group and a fish oil group, each taking 2 x 1000 mg
capsules per day for 12 weeks. The fish oil group took 50% more EPA/DHA than the CETO3 group. The test
kits used were from Omegaquant Analytics with samples being analysed by their partner lab at the University
of Sterling.

CETO3 contains high levels of Omega-11, also known as Cetoleic acid. Early studies on Omega-11 have found
to stimulate the body’s own production of EPA/DHA converting it from ALA.
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Herring oil intake results in increased levels
of omega-3 fatty acids in erythrocytes in an urban

population in the Czech Republic
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Abstract

Introduction: The prevalence of cardiovascular diseases is relatively high
in Central European countries, which may be caused by unhealthy dietary
habits and cigarette smoking. The traditional Czech diet is low in seafood
- a food reported to offer some reduction of risk for myocardial infarct and
stroke. The European Health Authority recommends regular intake of fish
or food supplements providing at least 250 mg of the omega-3 fatty acids
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) daily.
Material and metheds: The present study included 100 subjects from Prague
not eating fish. They were given herring fish oll capsules providing aproximate-
ly the recommended dose of EPA + DHA for 6 months. Omega-3 and other fatty
acids were analysed from red blood cells (RBC) before and after study comple-
tion. Study parameters were omega-3 index, EPA + DHA, and the atherogenic
index comprising saturated fatty acids divided by unsaturated fatty acids.
Results: Mean omega-3 index at study entry was 5.1% (p < 0.01) increasing
to 10.7%, while mean EPA + DHA increased by 112% (p < 0.01).
Conclusions: Capsules of herring oil containing 250 mg EPA + DHA daily
increased RBC content of omega-3 fatty acids, increasing the omega-3 index
to low or intermediate risk values in 83% of the subjects studied. In popu-
lations with low access to or no tradition of eating fish, herring il capsules
providing the EU recommended dose of omega-3 fatty acids might reduce
cardiovascular risk as indicated by the surrogate parameter omega-3 index.

Key words: fish oil, Atlantic herring, eicosapentaenoic acid,
docosahexaenoeic acid, omega-3 index, inflammatory index, atherogenic
index.

Introduction

Cardiovascular morbidity is relatively high in Central European coun-
tries. Risk factors such as cigarette smoking, hypertension, diabetes, and
total cholesterol elevation are common among both sexes in the Czech
Republic [1]. Intake of seafood, fruit and vegetables is low compared to
many other European Union member countries. The traditional Czech
diet is mainly based on pork meat, potatoes, flour dumplings and bread.
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Bryhn Morten MD, PhD
Silentia

43 Storgt St

NO-3060 Svelvik, Norway
Phone: +47 95109564
E-mail: mbryhn@silentia.as
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Pre Clinical Lowering LDL Cholestrol study turn into clinical study with
start August 2024 funded by Norwegian seafood research fund (FHF)

Diabetiske rotter - férinnhold Anchoveta O|I no detection

Pre clinical study sh ignifant
of Cetoleic acid/Omega-11 re clinical study shows signifan

reduction of LDL Cholestrol of 15%.

Den lovende fettsyren i pelagisk fisk -
nye funn om ketolinsyre

Professor Oddrun Anita Gudbrandsen
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Start August 2024
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skin study; A Randomised, Two-armed, Double-blinded Nutritional Study of Cetoleic
acid/Omega-11 on Skin Quality in Healthy Women

A skin study pilot trial with 24 women randomised to using a product with 10% Cetoleic
acid/Omega-11 or corn oil placebo in a double-blind placebo controlled , randomised study to
assess effects on healthy skin. In this study, the redness of skin was statistically significantly
reduced in those taking 10% Cetoleic acid compared to placebo. This indicates that an anti-
inflammatory activity of Cetoleic acid is also relevant in skin.

Dosage 4 x 1 gram capsule
—— Cetoleic acid: 10%

In conditions where the skin lacks the ability to make MUFA, the skin is characterised with

poorly developed sebaceous glands which narmally keep the skin from drying. This provides an
indication of the importance's of MUFA in the skin biology.

Skin measurements were taken from the face

Sample photo.
using a VISIA skin analysis instrument. J

https:/fichgcp.net/clinical-trials-registry/NCT05128240
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Norwegian Seafood research fund health benefits 7
focus for Om eg a-11 Project number Study Duration Status
Effect of Cetoleic acid from north atlantic pelagic fish on
901846 psoriasis (KETOACELLS) 2023-2025 Onging
4F % Health effects on Cetoleic acid (22:1n-11) Dietary intervention)
Y 1 901592 ina mice and humans. 200-2024 Ongoing
T " ‘3 Targeting atherosclerosis by cetoleic acid (22:1n-11): Dietary
\WJ 01710 intervention studies in patients and mice 2022 - 2026 Ongoing
Cardivascular Brain Heslth skii Health Assessing the effects of cetoleic acid from pelagic fish on insulin
901769 sensitivity, fatty liver and diabetic neuropathy 2022-2025 Ongoing
P —— CETORIN Eiaiiadtdy Clinical effect on dry skin and eczema using ol rich in cetoleic
Cholestrol/mainting HDI'_ Iévels Posi;ir\;eCA'\iI;ill:iln;tiréSitzbte";es 3 ' or‘\going 901786 [acid (CetoSkin) 2022-204 Ongoing
Rl published during 2024. PRI North atlantic pealgicfish effect on ulization of Omega- 3
increase of '?omleog,;;/go index 901353 EPA/DHA 2017- 2020 Complete
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