TMA CLINICAL REFERENCE GUIDE
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Trimethylamine

Trimethylamine (TMA) is a microbial metabolite that at
high levels can be a risk factor for metabolic disease.
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A high potential to produce trimethylamine
is a risk factor for metabolic disease.

Metabolite overview

Clinical relevance

Cardiovascular Disease

Diabetes
Inflammation

Hypertension
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Mechanism => %o
Trimethylamine is - ¥
produced by gut
microbes before it is - égé -
transported to the
liver and converted o
to trimethylamine -~ =
-n-oxide (TMAO). T(':AA
TMAO has been => 9!
shown to be involved o0
in artherosclerosis, => o5
blood sugar control, .
platelet aggregation > Sa
and inflammation. oo
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Intervention for high microbial TMA production potential

Decrease red meat
intake

Increase cruciferous
vegetable intake

Choose lipid soluble
supplements

Dietary carnitine drives
microbial TMA production
but response is highly
individual'.

Kangaroo and beef are the
richest dietary sources
of carnitine2

Cruciferous vegetables
contain indoles known as
I3C and DIM which have
been shown to inhibit the
conversion of TMA to TMAQOS.

Free choline and carnitine
supplements are associated
with increased plasma
TMAO levels while lipid
soluble supplements do
not increase TMAO levels.

Eggs and krill oil contain
lipid soluble choline, which
does not increase plasma
TMAO levels.




Dig deeper into the details

The effects of cruciferous vegetables on plasma TMAO levels

Studies show that increasing the consumption of cruciferous vegetables could help
reduce plasma TMAO levels® (Cashman et al, 1999).

Cruciferous or Brassica vegetables are rich sources of prebiotic fibres and
phytochemicals such as indole-3-carbinol (13C) and its dimer diindolylmethane (DIM).

I3C and DIM are metabolites of glucosinolates (sulphur-containing organic
compounds) which can inhibit the conversion of microbially produced TMA into
TMAO in the liver.

It should be noted that some cruciferous vegetables, such as brussel sprouts,
cauliflower, and savoy cabbage are also rich sources of FODMAPs which can
exacerbate symptoms in those with FODMAP sensitive IBS.

Some low FODMAP options include broccoli, kale, bok choy, rocket and red
or green cabbage.
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Cruciferous vegetables contain indoles known as 13C and DIM which inhibit

the conversion of microbially produced TMA into TMAO in the liver.

The effects of choline on plasma TMAO levels

Choline in food -e- Free choline
While microbes can also use choline to make TMA, = Krill oil
it should be noted that most choline in food is lipid oy ;g
soluble which is well absorbed in the small intestine € o I
so does not reach the microbes in the large intestine. ;f 204 I T
Numerous research studies have confirmed that % 15+ , ‘ \‘\\
eggs, which are a rich source lipid soluble choline, g 104 / \\I
do not increase plasma TMAO levels®. 2 Z / g
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While free choline supplements are associated
with an increase in plasma TMAO levels, lipid soluble Eggs do not increase
choline supplements found in krill oil are not

associated with an increase in plasma TMAO levels*.

plasma TMAO levels.




Intervention guide

Kangaroo and beef are the richest dietary sources of carnitine

Dietary sources of carnitine

Foods Free Carnitine?® (mg/00g) Iron’ (mgnoog)
Kangaroo steak 155 3.40
Beef steak 51.8 1.69
Lamb chop 40.5 175
Pork 21.2 0.84
Duck 20 1.8
Turkey 16.3 0.4
Chicken 9.1 0.55
Salmon 5.8 11
Cod 1.8 0.32
Tuna 1.5 0.73
White 0.3 0.2
Yolk 0.8 4
Full fat cow’'s milk 21 0.03
Low fat cow’s milk 2.4 0.01
Yoghurt 7.3 0.07
Milk powder 14.5 0.28
Cream 1.6 0
Butter 1.05 0.01
Goat's cheese 12.4 0
Feta (sheep) 39 0.34
Camembert 7.8 0.15
Mozzarella 0.5 0.08

N.B. The information on the carnitine content of foods is collated from published data from European countries and may not
reflect the food composition of Australian foods.
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