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High Linoleic Acid in the Food Supply Worldwide-What are the Consequences?

Andrew J. SINCLAIR
(Department of Nutrition, Dietetics and Food, Monash University, Notting Hill, Victoria 3168, Australia)

Abstract: The macronutrient composition of food supply in China has altered dramatically in the past 70
years. Fat (oil) has increased more than 4.2-times while the carbohydrate content has declined by 34%.
Vegetable oils are the major component of the fat intake and since these oils are rich in linoleic acid, there
has been a significant rise in the consumption of this fatty acid (as much as a 4-fold rise). Linoleic acid has
essential functions in the body in skin and as a precursor of prostaglandins and related compounds. The
current intakes of linoleic acid are well in excess of the minimum requirements. In this review, the effects of
a food supply rich in linoleic acid on pain in arthritis and headache, non-alcoholic fatty liver and neural
function are explored, with emphasis on lipid mediators derived from linoleic acid and other long chain

polyunsaturated fatty acids. The current world food systems have created an imbalance of dietary linoleic
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acid in relation to n-3 polyunsaturated fatty acids, and an imbalance in the lipid mediators derived from these

polyunsaturated fatty acids which may be contributing to sub-optimal health status.

Key words: food supply; linoleic acid; polyunsaturated fatty acids; essential fatty acid; human health;

experimental animals
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Linoleic acid in food

l

Digestion, absorption, transport to liver and tissues

/

LA beta-oxidation to
CO, in tissues such as
liver and musele

\

Liver

LA = TAG,PL

~

| FADS?2, D6 desaturase |

Lipoprotein transport
of LA to tissues

polymorphisms

-18:3 -6
-“\

20:3n-6

Metabolism of
LA in liver

| SkinLA

Adipose LA

\ ‘ FADSI, D5 desaturase ‘
20:40-6 (AA)

> Muscle LA

Specialised lipid mediators,

including products synthesised in
different tissues by lipoxygenase,

LA (18:2n-6) cyclooxygenase and cytochrome ’ 20:4n-6 (AA) ‘
\ P-450 enzymes /7
biyilorystes PGE2, PGI2,
compounds, TXA2, Lipoxins,
S RN LTB4, OH-FA’s
9-, 13-0x00DE
1 Wil AR HRM R 2 E
Fig.1 Metabolic processing of linoleic acid (LA) from food to tissues
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F1 NMFARAHEEHBAR ( SEEHRAIE D)
Table 1 Fatty acid proportions in human tissues
(% of total fatty acids)

Cerebral Cerebral

Fatty acids Serum® Ngﬁ;lc;,r- Adipose®  Grey . Whiteb
Matter” Matter
::it(‘;srated falty 301 200 310 363 210
g/[far;fyugzi;‘;rate 293 236  53.0 9.6 503
Linoleic acid 25.4 16.8 10.2 0.4 0.5
Linolenic acid 0.5 0.3 0.4 0.1 1.8
Arachidonic acid 6.8 15.8 0.4 13.0 7.9
EPA 0.7 0.6 0.1 nd nd
DPA 0.6 1.5 0.2 0.4 0.3
DHA 1.8 3.3 0.3 27.0 3.0
Other fatty acids 4.8 9.1 4.4 13.2 15.2
7 : *Sexton et al", ¥ BoR K =AU SR TR 197
¥ifE.
"Svennerholm!"™!, LUB I Bt £ W iz 4 43 0 Ak g 7 A A1) SF- 249
[ER R 1€/

nd RRRK
Note: *Sexton et al''. Data shown as mean for total fatty
acids in the three tissues.

"Svennerholm!'*). Data shown as mean for total fatty acids

from phosphatidylethanolamine fraction.
nd is not detected.
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EAFFLEEEMIATE 2N LA 57 753597
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JRAFHGE, kA 26 MEZKMN LA $EAREEEMN
FEHRER 0.90% (BEm A /50 FIEED 8.91%
(fiEE E 80 A%C MR Shen 50 GH iy
B B MR R LA BEAR, 2011 4 LA A&
E7.5%%) 7.8% (feRt @ gk ) ZIE. Bk, 5
W HAMER R, 5 2% (BB E 5480 5K
BURM, TEM LA SARZESEZ, R L
MUATRZ N LA $EA RS, M H ALA $E A #AK,
DHA R/ % A1, 2011 4Ed[E % ¥ n-3 PUFA
B AN ALA2.0 g/d, EPA+DHA 26.9 mg/d,
¥} ALA 1.7 g/d, EPA+DHA 24.3 mg/d"™’,

WAV, WA LA SRS, W
I, IR A R IR, A DA AR A
AT L TR
2.1 XA LRAERAER 7K F K 22N

HAREE T LA A=A EEEM Bk, 4
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2 LA KF BFb; Hak, AA KPA B BT, 1
EFHIEENT LA; 55 =, K4 n-3 PUFA B 0
AT e 2 B, BT LA R ALA 4
25 FADS2 i , 4141 n-3 PUFA /K FF&( & 1)H12
W, AWFRERM, BEETh LA SRFAAN
H LA BKF, BEZ LA AT AA 1A R IR B o
JRKSF- Rt 2380, 3F H n-3 A7AER BA BK P

SHEEE,

Percent of liver fatty acids

5 10 15
Dietary linoleate/(% of calories)

2 NI R K X o-TERRER A4 (18:3n-3, AT
REETDHA 1% ) MRS ER AR I EIERD,
Fig.2 Effect of increasing levels of linoleic acid on the
suppression of metabolites of alpha-linolenic acid (18:3n-3,
present in diet at 1 en%) on liver fatty acid proportions'”’

T @A AeA el

6 LA R A3 AR M 8 3 T SR IR RRAT T IR & Y
TakE, AR o ERRBR F AR (1% ), MR & 3

(0.3%~17.3%), 1AM 90 d. HF 5% 45 A I AG I JHE A i 1 TR 200 1K

Note: With permission from Oxford University Press.

Male rats in groups of 6 were fed 8 different diets for 90 days
containing mixtures of corn oil and linseed oil such that there was a
constant amount of alpha-linolenic acid in each diet (1 en%) and
increasing amounts of linoleic acid (0.3 to 17.3 en%). Liver fatty
acid profile was examined at the end of the study.
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