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ABOUT AOR
Advanced Orthomolecular Research (AOR) is a Canadian company headquartered in Calgary, Alberta. AOR has an
established reputation as the most advanced supplement formulator in the country and throughout the world. It is through 
ethical discipline and evidenced-based science that we lead and advance the natural health industry. For more information, 
please visit aor.ca.

AOR PRODUCT PATH
From raw material selection to manufacturing and shipping of final packaged goods, AOR adheres to the strictest of quality 
control standards. Our products represent innovative ideas and thoughtfully researched concepts with advanced techniques 
to develop products of superior quality and effectiveness - bringing you “Innovation you can trust”.

Use only the minimal 
required non-medicinal 
ingredients (NMI) when 

necessary. Where possible 
we use NMI’s declared 

“clean-label”
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R-Lipoic Acid
Helps the body metabolize carbohydrates

P RODUCT S P OTLIGHT

SUPPLEMENT FACTS

R-Lipoic Acid

NPN: 80016355

AOR 04005 90 capsules

Serving Size  
1 capsule

Medicinal Ingredients:
R(α) lipoic acid (sodium salt)* 150 mg
Biotin 100 mcg
*Contains 15 mg sodium per capsule
Non-medicinal Ingredients
Sodium stearyl fumarate, dicalcium phosphate. Capsule: hypromellose, gellan gum.

Adult dosage: Take one capsule three times daily with/without food, or as directed by a qualified health care practitioner

Cautions: Consult a health care practitioner prior to use if you are pregnant, breastfeeding or if you have diabetes. If you 
experience sweating, paleness, chills, headaches, dizziness and/or confusion, discontinue use and consult a health care 
practitioner as these may be symptoms of serious low blood sugar.

Absorbable
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1. SUMMARY
Lipoic acid is a versatile antioxidant known for its ability to protect the brain and nerve cells from free radicals and heavy 
metals that promote cognitive and neurodegenerative diseases. Lipoic acid is known as the “captain of the antioxidants” 
due to its ability to recycle and recharge other antioxidants such as vitamins C and E. Numerous studies have shown that 
lipoic acid can balance blood sugar and repair nerves damaged by diabetes. Additionally, this powerful anti-aging nutrient 
has been shown to mimic some of the effects of caloric restriction, the only proven method of extending health span and 
lifespan. It does so by protecting the mitochondria against free radical damage. Due to its action on the mitochondria it can 
revive damaged cells, especially those found in nerves and in the liver. It is an ideal partner for glutathione, the most powerful 
antioxidant produced in the body.

2. BACKGROUND
R-alpha-lipoic acid (RLA) is a naturally-occurring fatty acid derivative that is involved in several key metabolic pathways. It 
was originally identified as essential cofactor in the production of energy by mitochondria.¹ RLA contains a cyclic disulfide 
moiety that is readily reduced to form dihydrolipoic acid (DHLA). The redox pair of RLA and DHLA acts as a powerful 
antioxidant by scavenging free radicals from reactive oxygen and nitrogen species, as well as by chelating transition metals 
such as iron and copper.2,3 RLA is synthesized by cells de novo for the purposes of mitochondrial metabolism; however, 
it remains covalently bound to enzymes both following synthesis and when used as a cofactor. Consequently, RLA is not 
normally found in a free state in the plasma, and its availability from food is very low.⁴ Nevertheless, when administered 
exogenously, it provides several therapeutic benefits. These include protection of the nervous system from complications of 
diabetes,⁵ reducing age-associated oxidative damage,⁶ contributing to weight loss,⁷ and detoxifying redox-active transition 
metals.⁸ Ingested RLA is metabolized quickly in vivo, which seems to belay its antioxidant properties; however, experimental 
data show that it regulates cellular signaling pathways over a timeline much greater than its own bioavailability. These 
effects include an increase in synthesis of the powerful natural antioxidant, glutathione.⁹
Two specific properties of RLA have gained interest for clinical therapeutic purposes. First, RLA supplementation 
contributes significantly to reduction of fat mass and body weight.10 These effects occur, at least in part, by reducing food 
intake, increasing energy expenditure, and through an interplay with insulin in regulation of blood sugar.11,12 Secondly, RLA 
has been used for decades to treat neuropathy, particularly as associated with diabetes.13 The mechanism of action here is 
not well understood, but may involve the protection of peripheral nerves against damage resulting from hypoglycemia. 
Taken together, the data support the value of dietary supplementation with RLA, for various benefits related to the 
attainment or maintenance of normal health.
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3. CLINICAL STUDIES
While there are myriad possible therapeutic applications for RLA, clinical trials have primarily focused on its use for weight 
loss and in management of neuropathy. Listed here are representative examples of these studies. Doses listed are assumed 
to be for racemic R/S mixtures; since the R enantiomer is considered to be the predominant biologically active form(REF), 
the supplements are identified as RLA.

WEIGHT LOSS
A randomized, double-blind, placebo-controlled, multi-center clinical trial was designed to assess the contribution of RLA 
to weight loss in overweight individuals.⁷ A total of 360 participants were randomized to RLA (1,200 mg/day or 1,800 mg/day) 
or placebo for 20 weeks. All participants received instructions to reduce their total daily caloric intakes by 600 kcal/day to a 
minimum of 1,200 kcal/day, and weigh-ins were performed every four weeks. After 20 weeks, weight loss was apparent in all 
groups as compared to baseline. However, there was a trend towards increased weight loss in the 1,200 mg/day RLA group, 
and significantly greater weight loss in the 1,800 mg/day RLA group (2% versus 0.5% of baseline), as compared to the control 
group. This was associated with significant reductions in waist circumference and Body Mass Index (BMI). 
Another clinical trial, of longer duration, was designed to evaluate the use of RLA supplementation in weight loss regimes in 
individuals with nonalcoholic fatty liver disease.14 In this randomized, double-blind, placebo-controlled study, 200 patients 
were randomized to receive 400 mg/day of RLA, alone or in combination with another antioxidant (Ursodeoxycholic acid 
(UDCA), 300 mg/day), or placebo. The duration of this study was 12 months, and almost all patients (98%) completed 
treatment. There was a significant reduction in BMI with RLA treatment, either alone or in combination with UDCA. 
A meta-analysis was conducted on 11 placebo-controlled clinical studies which all evaluated the effect of RLA 
supplementation on weight loss and body mass index reduction.10 The studies included a total of 947 individuals, with study 
durations ranging from eight to 52 weeks. Supplementation with RLA was associated with significantly greater weight 
loss and BMI reduction than placebo. These results suggest that RLA is a valuable contributor to weight loss regimes, in 
combination with calorie-restricted diets.

DIABETIC NEUROPATHY
A randomized, double-blind, placebo-controlled, multi-center trial was designed to test efficacy, safety, and optimum 
dosing regimens for the use of RLA in management of diabetic neuropathy.15 A total of 181 diabetic patients in two countries 
were randomized to receive RLA in daily doses of 600, 1,200 or 1,800 mg, or a placebo, every day for five weeks. The primary 
outcome measure was change in neuropathic symptoms from baseline; these symptoms were assessed weekly over the 
duration of the trial. There was a significant reduction in symptoms, as compared to controls, that was apparent within one 
week of treatment (in the 1,800 mg/day group). Similar improvements were observed in all RLA groups by the fourth week, 
and remained stable through to the end of the trial. The magnitude of response was similar across all treatment groups by 
the end of the trial; consequently, 600 mg/day was set as a minimum effective dose for subsequent studies. 
The chronic nature of diabetes and its associated neuropathy requires long-term use of any indicated treatments. To assess 
the long-term efficacy and safety of RLA, a randomized, double-blind, placebo-controlled, multi-center trial focused on the 
use of RLA to manage mild to moderate diabetic neuropathy.16 A total of 460 patients were randomized to receive either 600 
mg/day of RLA or a placebo for four years. Outcome measures included assessments of general neuropathic impairment, 
lower limb neuropathic impairment, and lower limb muscular weakness. After four years of treatment, there were significant 
improvements in all outcome measures in the RLA group, as compared to controls for whom neuropathy progressed over the 
trial period.
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PHARMACOLOGY
Lipoic Acid acts as an antioxidant, both on its own (through its redox partner DHLA) and by inducing expression of 
glutathione. Reduced expression of glutathione over time contributes to the increased oxidative stress and physiological 
decline associated with the aging process.17,18 RLA increases expression of nuclear factor erythroid 2-related factor 2 (Nrf2), 
a nuclear protein that regulates synthesis of glutathione.⁹ It also increases expression of multiple anti-oxidant enzymes, 
such as catalase and NADH:quinone oxidoreductase.19,20 Notably, these effects persist long beyond the short half-life of RLA 
in plasma.20 Consequently, in various animal models, administration of RLA and similar Nrf2-inducing factors is sufficient to 
reverse many of the biochemical and physiological hallmarks of aging.3,21,22 

Data from several clinical trials indicates that RLA contributes significantly to weight loss regimes. There are two 
mechanisms for this effect. One mechanism may again involve Nrf2. As a pathway regulator, Nrf2 acts like insulin in 
metabolic control: specifically, it reduces glucose production by the liver, thus reducing the conversion of glucose to fat. 
This regulatory pathway is distinct from that of insulin, and thus is effective in both Type II diabetics and obese individuals 
with poor glucose control. The mechanism of action is shared by sulforaphane, a molecule found in broccoli that is 
chemically similar to RLA;23 consistent with this approach, sulforaphane also reduces fasting glucose levels in diabetics, 
and increases weight loss.24 High levels of Nrf2, as can be achieved through sustained dosing with RLA, can also suppress 
the onset of diabetes in animal models.25 RLA can also regulate body weight by directly affecting glucose sensing in the 
hypothalamus, by which means it can also control insulin secretion.11,12,26 This is possible because RLA, unlike similar 
molecules, crosses the blood-brain barrier, and can thus affect signaling pathways in the brain independently of Nrf2.

ADVERSE EFFECTS
The safety of RLA has been assessed in more than 20 clinical studies, involving doses up to 1,800 mg/day and durations up to 
four years. In general, RLA is very well tolerated. The most common adverse events include urticaria and pruritus.7,16 Transient 
cardiac arrhythmia and nausea may also occur at very high doses, beyond the recommended daily allowance30. There are no 
indications of severe adverse effects resulting from either high-dose or long-term RLA treatment.
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INTERACTIONS
Hypoglycemics: RLA may synergize with medications indicated for management of blood glucose levels in individuals with Type II 
diabetes. These include, but are not limited to, canagliflozin, alogliptin, empagliflozin, and gliclazide. The result of this synergy may 
be hypoglycemia.
Metal salts: RLA is an efficient chelator of bivalent metal ions such as Ca2+, Mg2+ and Fe2+. The effect of such chelation, however, 
is to decrease absorption and bioavailability of RLA.

CLINICAL APPLICATIONS
• Neuropathic pain 
• Antioxidant 
• Weight loss support 
• Mitochondrial function

CONCLUSION
RLA is a safe, well-tolerated supplement for use in maintenance of normal health, and to help manage symptoms associated 
with diabetic neuropathy, obesity and age.
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