Omega-rich oils are efficient against malaria, but may
enhance viral infections.
Pierre Lutgen, IFBV-BELHERB. Luxembourg
In a 1Q2020 review paper we described the strong antimalarial properties of
polyunsaturated fatty acids (PUFA), but also raised some concerns about the potential risks
for viral infections.
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Fish oils are rich in polyunsaturated fatty acids, often of the so-called omega-type. Some of
them like docosahexaenoic acid (DHA), eicosapentaeonic acid (EPA), arachidonic acid (AA)
cause marked in vitro growth inhibition of Plasmodium falciparum. Parasite killing is
significantly increased when oxidised forms of polyunsaturated fatty acids are used.
Saturated fatty acids are less effective because they are more resistant to oxidative attack. It
is even likely that oxidation of polyunsaturated fatty acids is a defense mechanism of the
host. Similar effects were seen in vivo on mice infected with Plasmodium berghei and
treated during 4 days with these acids. The effect is not only prophylactic but also
suppressive.
During malaria infection the parasite tries to eject PUFA from the erythrocyte.
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But what is positive in the case of malaria, may be negative in the case of viral
infections.
Some COVID-19 patients go on to develop severe infection with organ failure, potentially
leading to death, and one of the contributing factors appears to be toxicity from the release
of stored unsaturated fatty acids (PUFA), according to a small study in Gastroenterology.
Separately, on analyzing global COVID-19 mortality data and comparing it with 12 risk factors
for mortality, they found unsaturated fat intake to be associated with increased mortality.
This was based on the dietary fat patterns of 61 countries in the United Nations' Food and
Agricultural Organization database. Surprisingly, they found saturated fats to be protective.
Humans have 1 to 5 kilograms of linoleic acid stored in fat. In this stored form it's safe, but it
is released by lipases in pancreatitis and in COVID-19 infections. The lethal dose of free
linoleic acid is 280 milligrams per kilogram. This dose may be reached by the addition of
linoleic acid from external sources
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PUFA also affect obesity, and not all obesity is the same. It is the PUFA component in obesity
that determines the degree of harm in the event of acute lipolysis as in severe COVID-19 or
acute pancreatitis. And this strongly depends on the staple food in a given region. Fat intake
is much lower in Africa and this may explain the higher malaria endemicity in this continent.
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Review of the evidence available in published literature supports a radical change in
viewpoint with respect to disease in countries where maize is the predominant dietary
component. In these countries, the pattern of disease is largely determined by a change in
immune profile caused by metabolites of dietary linoleic acid.
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If the administration of linoleic acid raises some concerns in viral infections, it is prudent not
to recommend the use of Artemisia herbal remedies, a plant very rich in linoleic acid. See my
my recent weblogs published on www.malariaworld.org
Pierre Lutgen. Viruses, Malaria, Platelets and Artemisia. May 23, 2020
Pierre Lutgen. Malaria inhibits Covid. June 10, 2020

Corn is one of the plants richest in PUFA and this table food may have a positive impact on
malaria and a detrimental effect on viral infections
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The detrimental role of linoleic acid has been confirmed in another recent paper : A direct
structural link between SARS-CoV-2 spike and linoleic acid, a key molecule in inflammation,
immune modulation and membrane fluidity. The presence of linoleic acid was confirmed in
several binding pockets of the SARS-CoV-2. Regarding the potential impact of remodeling on
fluidity and elasticity of biological membranes, the composition of phospholipid bilayers is a
key element in maintaining surface tension in lungs, and alteration of lipid composition is
observed in acute respiratory distress syndrome and severe pneumonia, both of which are
key symptoms of SARS-CoV-2 5 infections. The high affinity, high specificity linoleic acid
scavenger function confer a tissue-independent mechanism by which pathogenic
coronavirus infection drives immune dysregulation and inflammation.
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If unsaturated fatty acids increase the viral load, saturated fatty acids are inhibitors. Just the
opposite as for malaria.
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Already in 2009 a study showed that fish oil feeding increases virus load in the lung, because
the fish oil-fed mice had reduced inflammation in the lungs and the inflammatory response
is necessary for viral control. On day 7 p.i., fish oil-fed mice had a viral load that was 7.1-fold
higher than that of controls.
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PUFA are highly prone to oxidative degradation. The role played by these degradation
products urgently needs further investigations.
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Omega-3 businesses have been warned about the dangers of making immunity claims during
this Coronavirus crisis. The US Food and Drug Administration (FDA) and Federal Trade
Commission (FTC) are closely watching for misleading product claims around COVID-19
prevention or treatment and even a general “immunity” claim on a product could be
considered an implied claim about COVID-19.

