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Azelaic acid, a medium chain fatty acid, and its esters, azelates, occur
naturally in plants, animals, and humans. We have discovered a novel use
of diethyl azelate (DEA) (1), for the treatment of diet- and ethanol-induced
insulin resistance (IR), the hallmark of metabolic syndrome, prediabetes
and Type 2 diabetes (T2D). A number of studies (2-4) have shown a
correlation of metabolic diseases with increased risk of cancer, especially
liver, pancreatic and endometrial (5-7).

The Western diet combined with a sedentary lifestyle results in chronic
metabolic inflammation (8, 9). A diet consisting of ~50% carbohydrates with
high levels of fructose has been shown to induce insulin resistance in healthy
non-obese men within 2-7 days (10). The detrimental health effects of dietary
fructose are similar to those of ethanol (11). The diabetogenic effects of
ethanol consumption, either acute (12) or chronic (13) strongly correlate with
the development of insulin resistance in a dose-dependent manner (14, 15).

Insulin resistance develops when the tissues of the body that are normally
responsive to insulin (liver, muscles, etc.) become less sensitive to insulin, a
hormone the pancreas releases to help maintain healthy levels of glucose (8).
This subsequently causes sugar to quickly accumulate in the blood, an issue
that can be detrimental to health.

Under healthy circumstances, insulin has several functions that include:

* Directing glucose in the blood to travel into fat, liver, and muscle
cells where it can be used for energy or stored as an energy reserve.

» Ensuring that the pancreas produces less insulin in response to
decreasing glucose levels in the bloodstream as it begins to enter cells.

For many reasons, fat, muscle, and liver cells may respond inappropriately
to insulin or not at all. If this happens, the cells cannot take up glucose
from the bloodstream or store it. Due to the cells’ insulin resistance, the
pancreas continues to produce more of this hormone in an attempt to
combat increased blood glucose levels.

If the pancreas can produce sufficient amounts of insulin that overcome
cells’ poor responses to insulin, blood sugar levels will remain in a
healthy range. However, if the cells become increasingly resistant to
insulin, blood sugar may rise to dangerous levels, a problem that can lead
to metabolic difficulties.
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Current T2D treatments do not reduce the incidence of or cure T2D and have side effects that range from
mild to life-threatening, in some cases warranting ‘Black Box’ warnings mandated by the Federal Drug
Administration in the United States of America (US FDA). Therapies available to patients with type T2D
after metformin failure have been shown to induce weight gain, cause hypoglycemia or show poor long-
term efficacy (16). No T2D drugs address the progressive nature of the disease and the underlying causes
of insulin resistance. There is a need for agents with prolonged efficacy, superior disease modification
power, and improved safety.

DEA and other azelates are metabolic products occurring naturally in humans and other mammals (17, 18).
Azelates are also present in grains and grain-derived products including liquors (19), and in fermented
foods due to bacterial degradation of acyl glycerol fatty acids and esterification of the resulting medium
chain fatty acids (20). Fermentation of olives by Lactobacilli to render them edible has been practiced for
at least 6 millennia in the Mediterranean basin (21). The Lactobacilli destroy bitter alkaloids contained in
olive fruits, converting them to table olives (22). In addition, the Lactobacilli ferment some of the oleic acid
contained in the olives into azelaic acid and azelates. The rind of olives also contains appreciable quantities
of azelaic acid. Fermented soybean products, produced by humans for over 3 millennia (23), may help
prevent or attenuate the progression of T2D (24). Notably, nonfermented soybean products have no effect
on insulin resistance (24). Azelaic acid and azelate ethyl esters are present in douchi, a fermented black
bean product (25).

Although not currently used as drugs, azelates and similar fatty acid esters are used as food additives.
DEA is approved as a flavoring additive in the European Union (26, 27) and diethylhexyl azelate is approved
for food contact packaging in the United States. A closely related ester, diethyl sebacate, which differs
from DEA in that sebacic acid is one methylene unit longer than azelaic acid, is on the list of Generally
Regarded As Safe (GRAS) compounds (28) and the Inactive Ingredients List (29) of the US FDA.

The New Frontier Labs’ human study evaluate the effects of DEA on certain surrogate markers of insulin
resistance, namely, blood plasma glucose, insulin and lipids (30), when administered orally to overweight
or obese adult male volunteers. The cohort spanned from normal to prediabetic subjects based on the
levels of the blood marker glycated hemoglobin Alc (Alc), which is considered a longer-term gauge of
blood glucose control (31). The American Diabetes Association defines prediabetes as an Alc of 5.7%-6.4%,
but also states that patients with an Alc just below the 5.7% threshold are at risk of developing diabetes (32).
Our study has demonstrated that DEA can significantly improve the condition of subjects with IR.

For example, at 21days patients showed a 38% decrease in fasting insulin levels, 5.9% decrease in
fasting plasma glucose levels, and an 8% reduction in cholesterol/HDL in subjects with high Alc levels.

Each of these results was statistically significant.

Concluding Remarks

The use of DEA in oral formulations shows great promise in supporting healthy markers of insulin
resistance such as fasting plasma glucose, insulin, and cholesterol. DEA can help maintain healthy insulin
sensitivity and glucose tolerance — and supports cardiovascular health. It has been shown to have a very
favorable side effect profile, which is paramount in assuring routine compliance.
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