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Fats and atheroma: an inquest

SIR,-There are many aspects of Sir John
McMichael's analysis (20 January, p 173)
with which I agree, but I think it premature to
hold an inquest. There is a lot more to learn
about polyunsaturated fats and the cardio-
vascular system.
The essential polyunsaturated fatty acids

linoleic acid (C18:2w6) and m-linolenic acid
(C18 :3X3) are metabolised to two series of
longer-chain fatty acids, which are important
constituents of cell membranes in every tissue
of the body. Some of these longer-chain fatty
acids (C20) also act as precursors for prosta-
glandins. It is on this aspect of their
"essentiality" that I wish to comment, for
there is now strong evidence that different
prostaglandins are important in the homoeo-
stasis-and possibly the health-of the
cardiovascular system.
The main precursor of prostaglandins in

man is arachidonic acid (C20:4X6), which
gives rise to prostacyclin1 in the vascular wall
(especially the endothelial cells) and throm-
boxane A2 in the platelets.2 Both are unstable
substances. Prostacyclin is the most potent
inhibitor of platelet aggregation known and is
also a vasodilator. Thromboxane A2 causes
platelets to aggregate and is vasoconstrictor.
A balance between the formation and activities
of these two substances' is important for the
homoeostasis of the cardiovascular system. An
imbalance in favour of thromboxane could
well contribute to heart attack or stroke.

Prostacyclin formed by the endothelial
linings of healthy vessels defends them
against deposition of platelets. Interestingly,
atheromatous plaques from man do not make
prostacyclin.3 This may be associated with

their content of lipid peroxides,4 which
inhibit the enzymes that generate prostacyclin.5
Man has the enzymes to elongate and

desaturate linoleic acid (C18 :2X6) to
arachidonic acid (C20:4w6). We also obtain
preformed arachidonic acid from the meat of
land animals. Eicosapentaenoic acid (C20 :5X3)
comes from marine animals and is the pre-
cursor of a different series of prostaglandins.
It leads an antiaggregating agent in the vessel
wall, which is probably a prostacyclin.6
However, if a thromboxane is formed by
platelets, it does not induce their aggregation.7
The consumption of this fatty acid, then,
could afford a dietary protection against
intravascular thrombosis, for it would swing
the balance towards the antithrombotic side
of the system. Indeed, the low incidence of
myocardial infarction in Eskimos and their
increased tendency to bleed are probably due
to the high eicosapentaenoic acid and low
linoleic and arachidonic acid content of their
marine diet, and therefore of their tissues.6 It
has been known for some years that this is
associated with a lowered blood cholesterol.
In a crossover study,8 the effects were
measured of the addition of fish (to give 8 g
daily of w3 fats) or cheese to a lacto-ovo-
vegetarian diet in men and women. Serum
cholesterol and triglycerides were lowered and
high-density lipoprotein was increased by the
fish diet. There was also a strong decrease in
the very-low-density lipoprotein. Each of
these changes is thought to lower the risk of
arterial disease.9 Interestingly, low-density
lipoprotein inhibits prostacyclin formation by
human endothelial cells in culture.9

All these results, taken together with the

finding that the balance of the prostacyclin-
thromboxane system can also be changed by
consumption of fish oils, lend great importance
to future research into the effects of specific
rather than general polyunsaturated fats in the
diet. The "polyunsaturated" fats as a group
may well have less relevance to the prevention
of cardiovascular disease than those that can
lead to the formation of prostacyclins,
especially eicosapentaenoic acid.
As a source of eicosapentaenoic acid cod

liver oil contains 10%, but to imitate an
Eskimo's intake would mean drinking 700
calories worth (2877 kJ) of oil a day. Indeed,
the fats of most common fish contain 8-12%
eicosapentaenoic acid. The fats of the more
exotic sea foods, such as scallops, oysters, and
red caviare, contain more than 20%.
oc-Linolenic acid (C18:3w3) is the vegetable
oil which, if elongated and desaturated, would
lead to eicosapentaenoic acid. Whether this
occurs in man appears to be uncertain, but
there is one important comparison'0 of the
fatty acids in vegans and omnivores. The only
striking differences were in the &3 series and,
so far as eicosapentaenoic acid was concerned,
the vegans had only 12-15% of the levels of
omnivores. Clearly, it is important to establish
whether man converts sufficient linolenic acid
to eicosapentaenoic acid, for the latter is
found especially as a constituent of brain cell
lipids.11
What bearing does all this have on Sir John

McMichael's thesis ? Margarines contain
9-48% of linoleic acid, depending on the
brand. The rest of the fats are C16:0 (7-18%),
C18:0 (1-5-14%), C18:1 (8-53%), and C18:3
(0-1-5%).13 Of these, only linoleic acid can
act (when in the cis form) as a precursor (when
elongated) for prostacyclin. However, a
substantial and variable proportion of the
linoleic acid in margarine is in the trans form.'2
Thus, as providers of precursors for prosta-
cyclin and other prostaglandins, many of the
fats in margarine are unimportant and could
even have a deleterious effect, not only for the
reason Sir John suggests but also by preventing
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