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Alpha lipoic acid is an extremely important
defence nutrient that can either be taken as a
supplement, absorbed from the foods you eat
or produced naturally by your body. It is an
extraordinarily potent nutrient that really packs
a powerful punch in a way that many other
protective nutrients just can’t compete with.
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Introduction
In the last decade there has been a surge of interest in the pharmacological properties
of alpha lipoic acid and an increasing rise in the number of studies investigating this
nutrient’s‚ therapeutic potential for a range of health concerns. Let’s find out why...

What is alpha lipoic acid?
Alpha lipoic acid is a sulphur containing fatty acid that is also referred to as lipoic
acid and thioctic acid. It is derived from octanoic acid and is transported into the cells
where it is rapidly reduced to dihydrolipoic acid (DHLA), the more bioactive form of
alpha lipoic acid, which possesses the unique ability to neutralise free radicals.1,2,3
What are free radicals?
Free radicals are unstable molecules produced naturally in the body during many
of the natural metabolic and chemical processes, such as breathing, burning food
for energy or fighting off infections.4 If free radicals overwhelm the body’s ability
to neutralise them, they may contribute to cellular oxidative stress, which has
the potential to damage cells, proteins and DNA, a process that’s associated with
degenerative disease and ageing. Oxidative stress is believed to make a significant
contribution to many inflammatory conditions, such as arthritis, respiratory diseases,
heart disease, gastric ulcers, Type 2 diabetes, hypertension and many
neurological disorders.5
Alpha lipoic acid is found in the mitochondria, the intracellular fluid and the
phospholipid membranes of cells and this nutrient accumulates primarily in the
heart, liver and skeletal muscle, but is found in other tissues as well.
Alpha lipoic acid exists in two forms, S-Lipoic acid or R-Lipoic acid, the latter being
the naturally occurring and more biologically active form found in the body.6 Results
from one comparative study, recorded plasma concentrations of R-Lipoic acid were as
much as 40-50% higher than S-Lipoic acid in volunteers who received a 600mg oral
dose of each.6
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The many roles of alpha lipoic acid
Alpha lipoic acid functions as a cofactor in several important enzymatic complexes
that are involved in the breakdown of amino acids and the generation of energy in
the mitochondria.7
Converting glucose into energy
Mitochondria are tiny organelles within cells that take in nutrients and convert them
into energy rich molecules for the cell to use. They are known as the powerhouses of
cells and play a pivotal role not just in energy metabolism but also immune response
and cell turnover.8
Supporting cellular defences
Around forty years ago, biologists discovered that as well as playing a key role
in energy generation, alpha lipoic acid also has unique and powerful cell defence
properties. These activities are shown to be more effective in supplemental form
compared to food sources.
3
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Effective as a supplement
Research shows that alpha lipoic acid contained in food, has very little impact on
levels of free lipoic acid in human plasma or cells.9 Data suggests that alpha lipoic acid
from food has a short half-life and uptake in the cells (about 30%), which is due to
its reduced solubility, instability in the stomach and degradation by liver processes.10
However, the use of various innovative supplement formulations has greatly
improved alpha lipoic acid’s absorption and uptake into cells.
Unique set of attributes
A growing body of evidence suggests that orally supplied alpha lipoic acid isn‚Äôt
necessarily used as a metabolic cofactor, but instead generates a unique set of
biochemical activities against a variety of biological mechanisms that culminate in
disease.11 These activities have been attributed to alpha lipoic acid’s:
•

Contribution to cell defence functions 12

•

Ability to neutralise reactive oxygen species (ROS)12

•

Significant effect on the tissue concentrations of many powerful antioxidants13

•

Ability to form stable complexes with copper, manganese, zinc and other metals
that act as free radicals14

•

Ability to cross the blood-brain barrier15

Therapeutic potential
Research also suggests that alpha lipoic acid and DHLA may have an impact
on genes and regulatory proteins which play key roles in metabolism and growth.16,17
These diverse actions suggest that alpha lipoic acid supports multiple mechanisms
both physiologically and pharmacologically. Studies show that alpha lipoic acid is
found to be lower in individuals in poor health, indicating the scope for further
research on the potential therapeutic role this nutrient may play in some cases.18
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1. How does alpha lipoic acid protect cells?
The human body uses oxygen as the primary oxidant in energy producing
biological reactions, yet this aerobic mechanism is associated with the
generation of highly reactive and potentially harmful (free radical) molecules.
Oxidative damage occurs when there is an imbalance between free radical
generation and the body’s ability to neutralise these reactive products.19
Modern day lifestyles have increased our susceptibility to increasing levels
of free radical damage due to poor diet, pollution, over exposure to sunlight,
cigarette smoke and numerous other medicines, drugs and chemicals.
It is virtually impossible to escape from free radical damage, which is why it is
so important to protect the body with a continuous supply of defence nutrients
to help offset the potential cellular damage. This is not always straightforward
because the body’s ability to produce antioxidants to neutralise free radical
damage is controlled by an individual’s genetic makeup and is also affected by
dietary choices and exposure to environmental pollutants.
Alpha lipoic acid’s action as a defence nutrient is well-researched. It offers
a uniquely efficient protective mechanism against the damaging effects of
pro-oxidants. Alpha lipoic acid is unusual in that it functions in both fatty and
watery sections of cells, whereas other nutrients with antioxidant properties
are either water-soluble or fat-soluble substances 20,21,22,23. For example, vitamin
C is a water-soluble compound that works to protect aqueous areas of the body,
such as the inside of cells and blood from oxidative stress. Vitamin E is a fatsoluble compound utilised by the body to protect the mainly fatty composition
of the cells such as the cell membranes.
This dual functionality gives alpha lipoic acid an unusually broad spectrum
of action. Since alpha lipoic acid is easily absorbed through the gut and
transported across cell membranes it offers protection against a wide variety of
free radicals both inside and outside the cell including the DNA, allowing it to
protect virtually all body tissues against free radicals.
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2. Can alpha lipoic acid support antioxidant status?
When antioxidants neutralise a free radical, they become oxidised (inactivated),
and are no longer able to neutralise additional free radicals. But evidence
suggests alpha lipoic acid can regenerate vitamin C24, vitamin E and
glutathione, making them active once again. This antioxidant recharging ability
of alpha lipoic acid helps extend the lifespan of these important and powerful
defence nutrients.25

3. Why is alpha lipoic acid important for energy production?
It’s well established that alpha lipoic acid plays an essential role in the
bio-energetic reactions of the mitochondria. Within these special cellular
components, alpha lipoic acid acts as a cofactor for some of the key enzymes
involved in generating energy from carbohydrates, proteins, fats and oxygen,
holding a critical position in energy metabolism.26

4. How is alpha lipoic acid involved in glucose uptake?
The binding of insulin to insulin receptors triggers a cascade of reactions that
allows glucose to enter into cells, a process called glucose uptake.27 Results from
in-vitro research suggest that lipoic acid may enhance glucose uptake by helping
to regulate the activity of a glucose transporter molecule, which stimulates
insulin-signalling mechanisms.28

5. Could alpha lipoic acid support heart health?
Oxidative stress is believed to be a major factor in a range of cardiovascular
conditions, such as atherosclerosis, high blood pressure and heart failure.
There are several defence nutrients involved in neutralising oxidative stress
and alpha lipoic acid is one of them. The activity of protective defence nutrients
such as alpha lipoic acid and vitamin C is believed to have a beneficial effect on
oxidative stress measurements in relation to cardiovascular health.29
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How much alpha lipoic acid
do you need?

Are there risk factors for an
alpha lipoic acid deficiency?

Although there is no established recommended daily nutrient value for alpha lipoic
acid, standard doses tend to range between 100-600mg a day.29,30 Levels used in
scientific research range from 300mg to 1,200mg a day.31

Animal studies have shown that a deficiency of alpha lipoic acid may result in a failure
to thrive, brain atrophy, reduced muscle mass and increased lactic acid accumulation.
No such states have been demonstrated in humans, except in rare cases of inherited
mutations in the biological pathways that synthesise lipoic acid.32

What are the best food sources
of alpha lipoic acid?
R-lipoic acid occurs naturally in a wide variety of plant and animal foods. However, it
is bound to lysine, an amino acid found within protein molecules, so it’s not present
as free alpha lipoic acid.32 The body cannot benefit from it in the same way as it does
with the alpha lipoic acid that your body produces. This is thought to be because
human digestive enzymes are unable to break the bond between alpha lipoic
acid and lysine.32

FOODS TYPICALLY HIGH IN ALPHA LIPOIC ACID INCLUDE:
KIDNEY

TOMATOES

HEART

PEAS

LIVER

BRUSSELS SPROUTS

SPINACH

BREWER’S YEAST

BROCCOLI

Six quick facts about
alpha lipoic acid
1.

Alpha lipoic acid was first isolated from insoluble liver extracts in 1951.

2.

It was first used around 1959 for the treatment of acute poisoning by
Amanita phalloides, otherwise known as ‘death cap’ (from mushrooms).35

3.

In much of the world alpha lipoic acid is regulated as a medicine. In fact,
intravenous alpha lipoic acid is classed as a medicine in all countries.36

4.

Germany has approved the use of intravenous alpha lipoic acid for
diabetic neuropathy since 1959 and is available by prescription.32

5.

Although alpha lipoic acid is synthesised in small amounts in the human
body it is not sufficient for the energy needs of the cell, so it must be
obtained via food or supplementation.17

6.

Considering its role in many biochemical processes, lipoic acid was once
included as part of the B vitamin family. Nowadays, the overall consensus
by scientific experts is that lipoic acid is not a vitamin.37

Although alpha lipoic acid is found naturally in food, it is not likely that enough
alpha lipoic acid is consumed in the typical Western diet. Whereas high oral doses
of supplemental free alpha lipoic acid lead to significant increases within the body.33
Studies have identified that approximately 30-40% of an oral dose of standard alpha
lipoic acid is absorbed.34
8
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Are there different types of alpha lipoic
acid supplements?
When looking for a supplement make sure you don’t get confused between alpha
lipoic acid and the omega 3 alpha linolenic acid because they can both be abbreviated
to ALA.38
Alpha lipoic acid supplements are available as liposomes, tablets, capsules and liquids.
Your health care provider may also be able to provide it intravenously.38 Unlike alpha
lipoic acid found in foods, supplements contain free alpha lipoic acid. Supplemental
alpha lipoic acid is available in three different forms:
•

R-Alpha-Lipoic Acid (R-ALA)

•

S-Alpha-Lipoic Acid (S-ALA)

•

Mixed R-ALA & S-ALA

Not all forms of ALA are created equal. According to research R-ALA is more readily
digested and absorbed into the cells than S-ALA.32 R-ALA is the form that is present
in nature, whereas S-ALA is synthetic. It may be obtained through many chemical
procedures of thioctic acid and stops the important activities of R-ALA, such as the
interactions with enzymes, proteins and genes.17
Many supplement companies produce alpha lipoic acid synthetically in the S form.
This is because in standard products it is cheaper to produce and is more stable. Some
companies use a mix of the two.
Superior absorption with liposomal R-ALA
Supplements containing R-ALA in liposomal delivery form are considered superior
to standard oral supplements because of their many advantages. Liposomes protect
the alpha lipoic acid from oxidation and degradation in the acidic environment of
the stomach and increase the absorption and uptake in cells compared to other
conventional pharmaceutical delivery forms such as tablets and capsules.
It is worth noting that the amounts of alpha lipoic acid available in supplement form
(200-600mg) may be as much as 1000 times greater than is possible to obtain from
the diet.
10
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What exactly are liposomes?
A liposome is a tiny spherical fluid filled sac surrounded by a phospholipid bilayer,
which closely resembles the structure of human cell membranes. The ability of
liposomes to encapsulate water-soluble or fat-soluble substances allows these vesicles
to become highly effective nutrient delivery systems. Liposomes are often composed
of naturally derived phospholipids, such as phosphatidylcholine.
The phospholipid protective shield encapsulating the nutrients forms a barrier, which
is normally resistant to the action of enzymes, pH, and free radicals within the body.
This protects the contents from degradation until the nutrients are released at the
target cell, organ, or tissue. Because of the high biocompatibility, biodegradability, low
toxicity, and capability to encapsulate fat and water-soluble compounds, liposomes
are found to be the most successful nutrient carrier system known to date.39

Why are phospholipids so important?
Historically phospholipids were only thought to be useful as structural components
of cell membranes to aid flexibility and fluidity or forms of energy storage in cells.
However, data uncovered over the last 30 years shows they also have an important
role in cell physiology.40,39 They have been identified as playing an important role in
regulating and organising a whole range of cellular functions including:
•

Cell signalling

•

Cell structure

•

Processes related to growth and immune surveillance

•

Pathways for substances to cross membranes

•

Apoptosis (programmed cell death)

Why choose a liposomal form
of alpha lipoic acid?
Liposomal supplements offer more superior absorbency due to their unique
delivery system. This is possible because the R-ALA is encapsulated in a protective
phospholipid bilayer. This microscopic bubble protects the R-ALA from the powerful
activity of the digestive juices, alkaline solutions, and free radicals of the body and
transports it unharmed to the target tissues where it is instantly taken into the cell.
What‚Äôs more, because liposomes are delivered rapidly to the bloodstream and cells,
they are far less energy dependent.
Liposomal encapsulation is a technology that prevents gastrointestinal degradation
and assures high absorption into the blood. What’s more it is also thought to target
the intracellular space and reach into cellular compartments such as the mitochondria
or nuclei.41 In addition to this superior delivery of nutrients, liposomes also effectively
protect their contents from oxidation until they have reached their destination.
Liposomal Altrient R-ALA is manufactured by LivOn labs in the US using unique
patented Liposomal Encapsulation Technology (LET).

Phospholipids also work as emulsifiers to enhance fatty acid absorption and act as
lubricating surfaces for structures like joints that require smooth motion.40
The best-known phospholipid is phosphatidylcholine (also known as lecithin), which
is an important component of the omega 3 fatty acids EPA and DHA found in cell
membranes, which are known to contribute to the normal function of the heart.
12
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The top 5 advantages
of Altrient ALA
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1.

Altrient R-ALA contains liposomal R-ALA which is the most biologically
active and rapidly absorbed form of alpha lipoic acid.

2.

S-Lipoic Acid in conventional products is chemically synthesised and
cannot provide the same benefits.

3.

Altrient R-ALA preserves the stability of alpha lipoic acid in the
gastric environment.

4.

One sachet of Altrient R-ALA provides 1000mg of phospholipids, which
includes 500mg of phosphatidylcholine.

5.

Altrient R-ALA provides alpha lipoic acid in convenient portable sachets
that are gluten free and vegan friendly.

How safe is alpha lipoic acid?
In general, high-dose alpha lipoic acid administration in adults has been found to
have few serious side effects, however it has not been studied in children, so it is not
recommended for paediatric use.42 There is insufficient evidence to support its use
during pregnancy except under medical supervision. There have been no reported
side effects in oral administration of up to 1,800mg daily. Doses of 500-1,000mg have
been well-tolerated in placebo-controlled studies.
Adverse interactions
Care should be taken when combining alpha lipoic acid with certain medications.42
Professional advice should be sought from your healthcare provider, particularly
relating to diabetes, chemotherapy and thyroid medication. Alpha lipoic acid may also
lower the level of vitamin B1 in the body.
Jacqueline Newson BSc (Hons) Nutritional Therapy
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