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Lipoic Acid
A Multitude of Metabolic Health Benefits

by Mark A. Mitchell, MD
Protection Against
Oxidative Stress

Given the rising epidemic
of diabetes and its devastating
complications, natural strategies
that support healthy hlood sugar
(glucose) and protect against
oxidative stress off'er hope for many
individuals.
Metabolic syndrome—a combination of risk factors such as insulin
resistance, high blood pressure, high
triglycerides, and low high-density
lipoprotein (HDL)—increases one's
risk for diabetes and cardiovascular
disease.
Widely known as a potent and
effective antioxidant, lipoic acid
demonstrates a multitude of unique
properties.
Regulated as a drug in several
European countries (where it is
approved for the treatment of
diabetes-related complications,
certain complications of alcoholism,
and a variety of liver conditions),''^
lipoic acid is an important component of every informed individual's
health maintenance regime.
In emerging research, lipoic acid
has shown impressive benefits in
the context of glaucoma, migraine,
stroke, as well as bone health.

One of the underlying problems in diabetes is oxidative stress
and the production of free radicals.
These free radicals circulate in the
body, attacking and damaging tissues. Since people with diabetes
have high glucose levels, they are
more prone to oxidative stress,
which may contribute to the longterm complications of the disease.
Antioxidants such as lipoic acid
prevent this damage by neutralizing free radicals and reducing
oxidative stress.-^'' Lipoic acid is an
unusual antioxidant because it can
act in both water-soluble and fatsoluble domains in cells and tissues. Thanks to these qualities, it
is easily absorbed and transported
into many organs and systems
within the body, for example, the
brain, liver, and nerves. Contrast
this with antioxidants such as
vitamin C, which is not very lipidsoluble (so is not able to penetrate
the lipid wall of cell membranes
very well), or vitamin E, which is
not very water-soluble. When lipoic
acid is combined with these antioxidants, the body's ability to fight
free radicals is greatly increased. In
fact, iipoic acid helps to regenerate
vitamins C and E.^

"In emerging research,
lipoic acid has shown
impressive benefits in
the context of glaucoma,
migraine, stroke,
as well as bone health."
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Furthermore, lipoic acid helps
amplify the positive effects of other
important antioxidants in the body
such as glutathione and coenzyme
QIO—two essential compounds in
the fight against aging and disease.^
It also teams with the B-vitamin
family to support energy production in the body by converting the
components of food, namely carbohydrates, proteins, and fats, into
stored energy for future use. Lipoic
acid does this by helping to protect
mitochondria, the energy-producing factories of cells, from being
damaged by oxidative stress, thus
ensuring that energy production in
the body remains efficient.^
Metabolic Syndrome
and Diabetes
Overwhelming evidence now
suggests that lipoic acid may be critical for not only maintaining optimal blood sugar levels by helping
the body to use glucose, but also for
supporting insulin sensitivity and
key aspects of cardiovascular health,
such as endothelial function.
According to a just-released
review of experimental studies,
lipoic acid can help relieve sev-
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eral components of metabolic
syndrome—a constellation of risk
factors that often precedes fullblown types 2 diabetes. This review
revealed that lipoic acid reduces
blood pressure and insulin resistance, improves the lipid profile,
and reduces weight. Scientists are
encouraged by lipoic acid's potential as a therapeutic agent for individuals with metabolic syndrome.^
Furthermore, another recent
study of 36 patients with coronary
artery disease found that a combination of hpoic acid with acetyl-Lcarnitine reduced blood pressure
and improved endothelial function of the brachial artery.' This
nutrient pair may therefore be
an effective strategy for supporting healthy blood pressure levels,
particularly in the context of metabolic syndrome.
Just last year, investigators
revealed dramatic effects of administering lipoic acid in improving
insulin sensitivity in overweight
adults suffering from type 2 diabetes. Lipoic acid produced significant improvements in a very
short time frame—only four weeks
of supplementation.^ This finding
could have important implications.

as insulin resistance lies at the heart
oftype 2 diabetes.
Even after complications of diahetes have manifested, lipoic acid
offers help. It has been found effective in the treatment of diabetic
neuropathy, a type of nerve damage that occurs as a result of the
toxic effects of high glucose levels
on the nervous system in diabetes.
Diabetic neuropathy is characterized by numbness, tingling, and
pain best described as "burning" in
the extretnities.^
A large, randomized, placebocontrolled, multicenter, doubleblind study involving 328 patients
with type 2 diahetes revealed that
lipoic acid significantly improved
symptoms of diabetic neuropathy,
including sensations of burning, tingling, itching, and pain.''Although
this early study was carried out
using intravenous infusions of
lipoic acid, later research has shown
oral lipoic acid supplements to also
be effective, just five weeks of oral
supplementation with lipoic acid
significantly improved the stabbing
pain, burning pain, and numbness of the feet in patients suffering
from diabetic neuropathy, with the
dose-effectiveness range being 6001,800 mg of lipoic acid dosed orally
per day.'" The dose of R-lipoic acid
to achieve this effect in diabetics
would be half this amount, since it
is the "R" form of lipoic acid that is
biologically active in the body.
Promoting Better Eye Health
Lipoic acid offers promise in
supporting optimal visual health.
As adults grow older, they
hecome more vulnerable to developing cataracts, opacities of the
lens that cloud sight. A key problem involved in cataract formation
is oxidative stress in the lens of the
eye. Lipoic acid was found to offer
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notable protection against cataract
formation in an experimentai animal modei. Scientists believe that
li|)oic acid may confer this benefit by increasing ievels of essential
endogenous antioxidant enzymes
such as giutathione peroxidase."
Another common cause of
vision ioss is glaucoma. A study
in patients with open-angle glaucoma found that visual function
and other measures of glaucoma
were improved in a group that
received either 75 mg of lipoic acid
daily for two months or 150 mg of
lipoic acid daily for one month,
compared with a control group
that received no lipoic acid.''
Furthermore, a recent study
revealed that the combination of
lipoic acid and vitamin E helped
prevent retinal cell death in animals
with retinitis pigmentosa, an eye
disease that also affects humans.
As there is currently no effective
medical treatment for this visionrobbing disease, the discovery of a
nutritional approach to potentially
treat retinitis pigmentosa is amazing news indeed.'^

Neuroprotectio n
Given its strong ability to neutralize the damaging effects of
oxidative stress, lipoic acid is the
subject of intense study in preventing free radical damage to the neurological system."
Lipoic acid is able to pass readily into the brain and reach all
parts ofa nerve cell. Experimental
studies have shown that lipoic
acid reduced brain damage after a
stroke, and that those animals who
received lipoic acid had a survival
rate three times greater than those
that did not. "'^ Some of the protective effects conferred by lipoic acid
in promoting healthy nerve function may be related to its ability to
regenerate the antioxidant glutathione, which is often significantly
depleted by harmful oxidative
stress associated with cerebrovascular events such as stroke.
New evidence also suggests that
lipoic acid may help guard against
one of the most dreaded conditions
associated with aging—Alzheimer's
disease. Researchers have identified a series of mechanisms through

which lipoic acid may work in helping prevent or manage Alzheimer's
disease."* Scientists beheve that
lipoic acid may increase the production of acetylchoiine, an essential
nervous system messenger that is
deficient in the brains of Alzheimer's
disease victims.
In addition, preliminary works
suggests that lipoic acid might be
useful in those affected by multiple sclerosis. Investigators found
that lipoic acid supplementation
improved a variety of inflammatory
measures that are associated with
the disease.'" Further evidence also
showed that lipoic acid supplementation produced improvements in
animals suffering from an experimentally induced form of multiple
sclerosis.'"
Preserving Bone Density
Another area in which lipoic
acid holds promise is in averting
the bone loss that accompanies
osteoporosis and other degenerative bone conditions. This multifaceted agent may help preserve
bone health by quelling the oxida-
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tive stress that threatens to degrade
healthy hone density.
When applied to hone marrow
cells and osteoblasts (bone-forming cells) in the laboratory, lipoic
acid suppressed the formation of
bone-degrading osteoclast cells in
a dose-dependent fashion.'^-^^ It
also reduced the process of inflammation-induced bone loss in both
laboratory and living systems.'^
Scientists believe that lipoic acid's
ability in preventing the loss of bone
is linked to its inhibitory effects on
pro-inflammatory prostaglandin
E2 and the inflammatory cytokine
tumor necrosis factor-alpha.^°^'
These promising preliminary
findings suggest a therapeutic role
for lipoic acid in preventing and
managing osteoporosis and other
conditions that threaten bone
density.
Metal Chelation
Lipoic acid may also protect the
body against toxic metal contaminants found in the environment and
food supply. This multifunctional
agent works by chelating these
dangerous agents, such as arsenic,
cadmium, lead, and mercury and
rendering them inactive so that
they can be removed by the body. In
animal studies, lipoic acid has been
shown to provide protection against
arsenic poisoning and to safeguard
the liver against the effects of cadmium exposure.^'^^ Another study
also showed that lipoic acid helped
protect the delicate nei^vous system
against the harmful effects of mercury poisoning.-'
Migraine Prevention
Preliminary evidence suggests
that lipoic acid could offer welcome
relief for migraine sufferers. When a
group of these individuals received
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a supplement of 600 mg of lipoic
acid each day for three months,
the frequency and intensity of their
migraines declined modestiy, and
they also reported suffering fewer
headache
Maintaining Healthy Skin
Among the myriad benefits of
lipoic acid, scientists have found
that it can also be used to improve
the health of the skin. A study of
33 women with an average age of
54 years found that twice-daily
application of a cream containing
5% lipoic acid for three months
reduced the roughness of the skin
and decreased the appearance of
photoaging, compared with a control
Using Lipoic Acid
The amount of lipoic acid
produced internally in the body
decreases naturally with age, which
could set the stage for free radicalinduced damage. Although small
amounts of lipoic acid are availahle
in food sources, such as dark leafy
greens like spinach and coUards,
broccoli, beef, and organ meats,
supplementation may be needed to
achieve significant intake levels.' "^
Studies suggest that the most
potent form of lipoic acid is R-dihydrolipoic acid. '^ In recent years it
has become possible to obtain Rdihydrolipoic acid as a dietary supplement, thus providing the body
with the form of lipoic acid that is
most readily available to cells and
tissues.
R-dihydrolipoic acid is responsible for many of the positive
effects associated with lipoic acid.
In the body, R-dihydrolipoic acid
has immediate and significant
antioxidant effects. This form of
the antioxidant is particularly

Based on evidence from animal and
human studies, iipoic acid offers the following essential health benefits:
• Reduces oxidative stress in the body
via powerful antioxidant activity'^-'
• Improves several components of the
metabolic syndrome—a combination
of risk factors that increases one's risk
for diabetes**
• Reduces blood pressure
• Reduces insulin resistance
• Improves the lipid profile
• Reduces weight
Increases insulin sensitivity^
Improves diabetic neuropathy^'"
Protects against cataract formation"
improves visual function in glaucoma'^
Helps prevents retinal cell death when
combined with vitamin E in retinitis
• Reduces brain damage after a stroke'^
• Prevents bone loss, possibly through
an anti-infiammatoty effect'"'^'
• Removes toxic metals from the body"'"
• Reduces frequency and intensity of
migraines^''
• Improves skin texture"
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effective in destroying peroxynitrite free radicals, which contain
both oxygen and nitrogen and have
been implicated in the development of chronic inflammation,
nervous system disorders, and
atherosclerosis.'-'
Scientific studies showing the
health benefits of lipoic acid have
used doses ranging from 300 mg
to 1,800 mg per day. For optimal
effects, some nutritional practitioners recommend concomitantly
supplementing with biotin and vitamin B complex. Lipoic acid has generally been found to be safe when
administered in recommended
doses. Among the rare reported
side effects in humans have been
skin allergies and gastrointestinal
distress."
As lipoic acid may lower blood
glucose levels, individuals with
diabetes or glucose intolerance
should have their blood glucose
monitored while taking lipoic acid.
They should also consult their physician about adjusting their dose of
anti-diabetic medication in order to
avoid hypogiycemia.'
Since the long-term use of
lipoic acid has not yet been studied
in pregnant women and nursing
mothers, these individuals should
avoid using the antioxidant until
more information is available.'

Ifyou have any questions about
the scientific content of this
article, please call one of our
Health Advisors at 1-800-226-2370.
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