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Mpodheccopa Takyia Horyum n Auywmn Mauy3sasa n3 YHusepcuteta Toxyky, SAnoHus,
yCTaHOBUN, YTO TPaHC-XMpPbl 4ACTO BbICTYNaOT HEMNOCPEACTBEHHON NPUYMHON CMEPTU psaa
KNeTok B opraHname 6e3 npoMeXyTOYHOro MexaHmama akTvMBaumm peak TMBHOro KMCnopoaa.
TpaHc-xunpamm ocobeHHO boraTbl YAMCbI, KOHANTEPCKMNE U3NENNS, MHOTME NPOaYKTh
MacC/0>XNPOBOW NPOMbILLNIEHHOCTMN.

3noynotpebneHune aTUMM NPOLAYKTAMU C TOYKM 3PEHUS YHEHbIX MPUBOANT K YCKOPEHHOMY
pPasBUTUIO aTepocKiepo3a, CTEHOKAPAUN (CepaeyYHon Xabbl), MHPAPKTOB M MHCYNbTOB. C
LPYro CTOPOHbI LEeNblii psig XUPOB, 0COBEHHO PaCcTUTENbHbBIX, HAODOPOT MMEIOT 3aWNTHbIE
CBOWMCTBA. OTMKETKUN TAKMX 3aALMNTHBIX XMPOB NIErKO HANTU Ha NONKax MarasnHOB Mo
3TUKeTOYHOI Haanucu: «PekomeHoosaHo Poccuiickoii [nabetnyeckoit Accoumaumein».

The action of trans-fatty acids may be more damaging to cells than previously thought, as a
study reveals the mechanism by which cell death occurs faster, leading to atherosclerosis, heart
attacks and strokes.

The research team, led by associate professor Takuya Noguchi and professor Atsushi
Matsuzawa, from Tohuku University, Japan suggest that trans-fatty acids (TFAs) - by products
from the food manufacture of baked goods, cakes and crackers - promote cell death without
increasing reactive oxygen species (ROS), contradicting previous explanations.

The team believe this step is bypassed as TFAs appear to boost extracellular energy levels,
which activate two enzymes that go on to promote cell death in a series of chain reactions.

In addition, the researchers found that the TFAs elaidic acid, linoelaidic acid and trans-vaccenic
acid all played a significant role in promoting cell death.

"These results demonstrate that TFAs promote extracellular ATP-induced apoptosis by
targeting ASK1 and indicate novel TFA-associated pathways leading to inflammatory signal
transduction and cell death that underlie the pathogenesis and progression of TFA-induced
atherosclerosis," the researchers explained.

"Our study thus provides insight into the pathogenic mechanisms of and proposes potential
therapeutic targets for these TFA-related disorders".

With these findings, food manufacturers could gain deeper insights into how TFAs function,
which could lead to the development of less damaging versions that could reduce their need in
food.

TFA intake has been linked to the rising tide of cardiac complications and obesity, particularly in
industrialised nations.

Previous studies have shown that a ban of TFAs in diets could reduce the risk of heart attacks
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and strokes and could potentially prevent thousands of deaths.

ROS: the missing step

The role of ROS has been considered central in atherosclerotic formation. It was previously
thought that ATP energy molecules generate further ROS.

This in turn, triggers the ASK1 kinase enzyme that further promotes the cell death process.
TFAs were thought to accelerate the cell death process by generating more ROS.

Although it is already known that TFAs are harmful, little research has been done on the specific
mechanisms that make them so.

Study details

The study compared the effects of two of the most abundant TFAs in processed foods - elaidic
acid and oleic acid - in a mouse cell line (RAW264.7) by pre-treating the cells with 200 uM EA
or OA, which were then stimulated with ATP.

RAW264.7 cells were also stimulated with a nonlethal dose of ATP (0.5 mM) in the presence
and absence of EA.

Several TFA types - elaidic acid, linoelaidic acid and trans-vaccenic acid - stimulate cell death
but not their corresponding cis-fatty acids, which are naturally occurring unsaturated fatty acids
with health benefits.

The harmful TFAs are made from these cis-fatty acids through a hydrogenation process
commonly used by the food industry.

The research team concluded that future studies should investigate how TFAs lead to the
development of atherosclerosis and cardiovascular diseases at a molecular level.

Industry implications

The World Health Organization (WHO) recommend that intake of trans-fat should be “as low as
possible” and should be less than 1% of total energy intake.

This equates to no more than 2 grams (g) of trans-fat per day for a person requiring 2000
calories.

Industrially produced trans-fat can comprise up to 60% of a product's fat content, according to
the organisation, and is commonly found in pies, hash browns, chicken nuggets and pastries.
Many European countries have introduced legislative limits on trans-fat, including Denmark,
Switzerland and Iceland.

This normally caps trans-fat at 2 g per 100 g of fat or oil.

The United Kingdom has a public Health Responsibility Deal which contains a set of public
health goals which food companies can voluntarily pledge to achieve. The 3rd goal is to remove
artificial trans-fats from all foods.

The UK health service, NHS, has reported that trans-fat in diets are already at low levels
compared to 10 or 20 years ago.
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"Trans-fatty acids promote proinflammatory signaling and cell death by stimulating the
apoptosis signal-regulating kinase 1 (ASK1)-p38 pathway".
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