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Certain molecules contained in animal products, such as 
red meat, are transformed by intestinal bacteria into 
TMAO, a substance which increases the risk of heart 
diseases. A recent study suggests, however, that adoption of 
a Mediterranean-type diet can block this transformation 
and thus diminish the risk of heart attacks and strokes. 

It is now clearly established that elevated consumption of animal 
products, particularly red meats, is associated with a substantial 
increase in risk for heart diseases such as infarcts (heart attacks) or 
strokes1. Although it had been previously thought that this link was 
due to the elevated content of saturated fats in these foods, we now 
know that the negative impact of these fats is relatively weak and 
that other factors associated with the consumption of meats must 
be responsible. 

Studies have demonstrated that the hundreds of billions of bacteria 
which populate our digestive systems – known as the intestinal 
microbiome – play an important role in this increased risk of heart 
diseases.  

These bacteria metabolize certain molecules contained in foods of 
animal origin (phosphatidylcholine, choline and carnitine) to 
obtain the carbon atoms necessary for their survival. Unfortunately 
for us, this metabolism also generates trimethylamine (TMA), a 
form of metabolic “garbage” which is routed to the liver where it is 
transformed into TMA N-oxide (TMAO). 

TMAO AND HEART DISEASES 

Several studies have indicated that TMAO could be largely 
responsible for the increase in heart diseases caused by foods of 
animal origin. For example, one recent study showed that the 
production of TMAO by the intestinal microbiome increased both 
the reactivity of blood platelets and the potential to form blood 
clots. For this reason, the detection of elevated levels of TMAO in 
the blood is associated with a near-doubling of the risk for a heart 
attack or a stroke in the three following years2. 

So it’s no coincidence that vegetarians are at less risk of 
developing heart diseases than carnivores: by not eating meat, their 
intestinal bacteria do not generate TMAO, which spares their 
cardiovascular system. 

 

BLOCK THE TRANSFORMATION 

 Without necessarily encouraging us to become vegetarians, a 
recent study indicated that it could also be possible to block the 
formation of TMAO by directly interfering with the metabolism of 
the bacteria.  

A team of scientists in California (UCLA) has shown that a 
molecule possessing a structure analogous to choline, 3,3-
dimethyl-1-butanol (DMB), acts as a very powerful inhibitor of 
TMAO production by different strains of bacteria3. The therapeutic 
potential of this molecule seems quite large, since it also blocks the 
formation of atherosclerotic lesions without toxicity. 

Most important for us is that we can immediately take advantage of 
this positive effect of DMB; this natural substance is found in 
appreciable quantities in some foods such as red wine and olive oil, 
two pillars of the Mediterranean diet which have been repeatedly 
associated with an important reduction in the risk of heart diseases. 

Beyond the positive effects of the Mediterranean diet on the level 
of HDL cholesterol and inflammation, it is thus possible that the 
cardiovascular protection provided by this form of diet can also 
produce a reduction in the production of TMAO by intestinal 
bacteria.  

Over the past few years, the microbiome has ever more developed 
into a central element for the maintenance of good health, and not 
only for the prevention of heart diseases. The possibility of 
attacking these diseases by targeting the bacteria could thus 
represent a revolutionary strategy in the treatment of diseases. 
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