
Many patients with
diabetes mellitus use
complementary and

alternative medicine (CAM) to help
manage their condition.1 Like any

pharmacological or surgical intervention,
CAM treatments have their place in disease

management. However, it is imperative that
patients and clinicians alike have a thorough

understanding of these therapies prior to adding 
them to standard care.
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research suggests that supplementation
with magnesium, along with other
minerals and with vitamins and minerals,
can improve glomerular function 
in patients with T2DM.15

Furthermore, several clinical studies
indicate a direct relationship between
higher magnesium blood levels and
improved metabolic control. Among 
the studies that support these findings
are The Women’s Health Study, the
Health Professionals Follow-up Study
and the Nurse’s Health Study.16,17

Many physicians recommend that
diabetic patients take at least 400 mg 
of magnesium daily. When taken as
recommended, side effects are rare. 
The most common side effect is loose
stools. If this occurs, the dosage 
should be reduced.  

Omega-3 fatty acids
In the general population, the benefits
of fish oil have been well established and
can be particularly helpful for patients
with diabetes. Omega-3 fatty acids, like
those found in anchovies, sardines and
salmon, can improve a multitude of
parameters in patients with diabetes. 

The main effect of omega-3 
fatty acids is their ability to lower
triglycerides by 20% to 50%.18

In addition, omega-3 fatty acids 
have been shown to protect against
cardiovascular events. One possible
mechanism is the plaque-stabilizing
effect that omega-3 fatty acids appear 
to have on atherosclerotic lesions. 

Omega-3 fatty acids have also been
linked to reductions in inflammatory
cytokines,19 as well as enhancements 
in arterial compliance.20

Although omega-3 fatty acids do 
not seem to significantly affect glucose
control, there is some evidence that
omega-3 fatty acids facilitate the 
action of insulin. In fact, patients with
insulin resistance have a much higher
proportion of saturated fatty acids and 
a lower proportion of polyunsaturated
fatty acids in their cell membranes
compared with healthy control subjects. 

If a patient is taking anticoagulants,
coagulation profiles need to be

FBG, or lipid parameters in patients
taking cinnamon.6

Regardless, cinnamon is generally
recognized as safe. Under the guidance
of physicians, cinnamon can be added 
to a treatment regimen at a dosage 
of one-half teaspoon daily. 

Chromium picolinate:
Chromium picolinate (CrPic) has 
been used in the treatment of 
patients with T2DM for its reported
hypoglycemic effect. Studies have 
found that CrPic improves insulin
sensitivity and glucose control, as well 
as attenuates weight gain and visceral 
fat accumulation.7 In addition, some
research has found that chromium
supplementation reduces HbA1c 
levels and improves lipid profiles.8

However, not all studies are supportive,
with some studies showing minimal  
or no effect.9 The inconsistent data
regarding chromium supplementation
appear to be due, at least partially, 
to other differences in patients. 
Patients who are hyperinsulinemic or
obese have a much more pronounced
and predictable response to chromium
supplementation than those who 
are not.9,10

If patients and their physicians 
agree to initiate treatment, beginning
with 200 mcg per day is considered
reasonable and safe. Higher dosages 
may be associated with side effects, 
such as kidney and liver problems.11

Magnesium
Magnesium supplementation is 
critically important for patients with
T2DM. Magnesium plays an important
role in carbohydrate metabolism. 
Low serum and intracellular magnesium
levels are associated with insulin
resistance, impaired glucose tolerance,
and decreased insulin secretion.12,13

Magnesium deficiency is significantly
more common in patients with T2DM
than in the general population, and it 
is associated with significant morbidity.
In particular, low levels of magnesium
are associated with diabetic retinopathy
and poor glucose control.14 In fact, some

Unfortunately, most patients do 
not tell their physicians when they are
taking CAM treatments because they
fear being embarrassed or censured.2
Keeping this information from
physicians can lead to unnecessary
confusion and complications. Open 
and nonjudgmental communication 
is necessary if both physicians and
patients are to avoid the pitfalls of 
CAM treatments and instead benefit
from including some of these 
treatments in a medical regime. 

The evidence for the uses of CAM
treatments in patients with diabetes 
is extensive. In this article, we will 
look at some of the more commonly
used treatments.  

Cinnamon
Cinnamon has long been used in 
the treatment of patients with type 2
diabetes mellitus (T2DM). Several
studies have found the spice to be
effective in reducing fasting blood
glucose (FBG).3 In addition, some
studies have shown improvements in
lipid profiles and other parameters of
metabolic syndrome, such as systolic
blood pressure and body composition.4,5

However, not all the studies have
shown such positive results. In fact, 
a meta-analysis published in Diabetes
Care in January 2008 showed no
significant improvement in HbA1c,
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monitored during supplementation 
with omega-3-fatty acids. A good 
starting dosage is 3 g daily with a 
proper mix of DHA and EPA.21

Alpha lipoic acid
Alpha lipoic acid (ALA) is one of the
most well-researched nutrients in the
treatment of patients with diabetes. 
ALA has been used as a treatment in
Europe for decades. It is a potent fat-
and water soluble antioxidant that is
synthesized in the body. It is also
commonly found in organ meats,
brewer’s yeast, spinach, broccoli and
potatoes. It may help maintain an
optimal antioxidant balance within cells
by reducing other antioxidants like
vitamin C, vitamin E, glutathione 
and coenzyme CoQ10.22

A meta-analysis of four randomized
double-blind placebo-controlled trials—-
ALADIN I and III, SYDNEY, and the
fourth unpublished trial NATHAN II—
found a continuous daily improvement
in symptoms of peripheral neuropathy
such as pain, numbness and tingling. 

Several smaller studies confirm 
the benefit of ALA for patients with
diabetic peripheral neuropathy as 
well. An oral daily dose of 600 mg 
ALA for three months resulted in
reversing symptomatic neuropathy 
to asymptomatic neuropathy.23

When prescribing ALA, patients 
should be aware that in theory, 
ALA could have an effect on

medications that are metabolized 
in the liver. Also, it may potentiate
hypoglycemia, so insulin and 
oral hypoglycemic medications 
may need to be adjusted. 

Vitamin C
Vitamin C, ascorbic acid, is a known
water-soluble antioxidant. Patients with
diabetes excrete excessive amounts of
vitamin C through urine. Low levels of
vitamin C may make these patients more
susceptible to wound infection, delayed
healing, endothelial dysfunction and
tenosynovial disease.24

While many experts believe that
correcting subnormal vitamin C levels 
is beneficial, more data are needed 
to support this hypothesis. Some
promising data were obtained by 
a group of researchers that found a
significant dose-dependent decrease 
in finger-stick blood sugar, triglycerides,
low-density lipoprotein, HbA1c, 
and serum insulin in the group
supplemented with vitamin C.25

In addition, research has shown that
vitamin C supplementation reduces
oxidative stress, leading to improved
endothelial dysfunction in patients with
T2DM. However, vitamin C can also be 
a pro-oxidant in vitro under certain
circumstances and can glycate proteins.24

According to the November 2004 issue 
of the American Journal of Clinical
Nutrition, the explanation for this
seemingly paradoxical finding is that
“antioxidants naturally present in food are
balanced biochemically, ie, they are part
of a mixture of redox agents in oxidized
form and in reduced form, whereas every
supplement pill lacks this balance.”24

Therefore, it is extremely important 
for patients, who are being treated for
diabetes, to take their vitamins in a
combination formula that is well-
balanced, thus providing the
antioxidant protection these
supplements afford. 

Vitamin E:
Vitamin E, or mixed-tocopherols 
(not d1-alpha-tocopherols), has been
shown to prohibit the induction 

of protein kinase C, which in vascular
tissue, is responsible for basement
membrane turnover, cellular
proliferation and endothelial cell
permeability. In the diabetic state,
hyperglycemia has been linked to
macrovascular and microvascular
complications. Vitamin E may 
prevent or at least delay many of 
the vascular complications associated
with T2DM.26.

However, there is conflicting
evidence regarding the effects of 
vitamin E. While lower dosages have
been shown to improve lipoprotein
peroxidizability in humans,27 some
studies have shown that higher dosages
seem to have a pro-oxidant effect,
similar to that of vitamin C.28 However,
other studies report that this problem
with high dosages is not true.29

Taking 400 IU daily of vitamin E 
in the form of natural mixed 
tocopherols is the recommended way 
for supplementing with vitamin E. 
Again, like vitamin C, vitamin E was
never meant to be taken in isolation.
Patients need to take a variety of
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vitamins and minerals to maintain
optimal health. 

It is unknown whether vitamin E has
an additive effect on medications like
aspirin.30 Providers should, therefore,
look at coagulation profiles and keep
medication interactions in mind when
initiating a vitamin E regimen. 

Biotin
Biotin is a water-soluble B vitamin 
that is an essential cofactor in
gluconeogenesis, fatty acid synthesis 
and amino acid catabolism. Humans
cannot synthesize biotin, but it can 
be derived from dietary sources 
such as peanuts, cooked eggs, soy
protein and salmon. 

It is thought that biotin stimulates
glucose-induced insulin secretion in
pancreatic beta cells and accelerates
glycolysis in the liver and pancreas,
thereby improving abnormal glucose
metabolism.31 Biotin also enhances
muscle insulin sensitivity by increasing
guanylate cyclase activity.32 Studies 
have shown that oral supplementation
with 3 mg of biotin three times daily 
for one month lowered fasting glucose
levels by 45% in patients with 
T2DM for whom sulfonylureas 
are no longer effective.33,34

Some preliminary evidence exists
that biotin in high dosages may alleviate

diabetic peripheral neuropathy. Within
eight weeks of treatment, a marked
improvement in paresthesias and 
muscle cramps occurred, along with 

a disappearance of restless legs
syndrome.35 In addition, dosages of 
10 mg daily have been used successfully
to treat peripheral neuropathy. 

No biotin toxicity has been reported
in individuals supplemented with as
much as 200 mg orally or 20 mg
intravenously per day.36

Ginseng
Because American ginseng is
hypothesized to affect carbohydrate
metabolism, clinicians have used 
it in the management of patients 
with diabetes. 

Research suggests that American
ginseng attenuates postprandial
glycemia, and when taken 40 minutes
prior to a meal, significantly lowers
blood glucose levels.37

Despite ginseng’s ability to promote
glucose homeostasis, both experimentally
and clinically, the mechanism by which
this occurs is not completely understood.
Some research suggests that American 
ginseng extracts increase insulin positive
cells as well as prevent IL-1beta induced
apoptosis in beta cell culture.38

Cellular adenosine triphosphate, also
known as ATP, levels are closely linked
to insulin production and mitochondrial
function. American ginseng seems 
to have the ability to modulate
mitochondrial functions and exert 
an anti-hyperglycemic effect.38

The results of several additional
studies support the overall in vivo
antihyperglycemic activity of ginseng 

in improving the management of
patients with T2DM.37

The recommended daily ginseng
dosage is 1 g to 3 g of the crude 
root or 200 mg to 600 mg of
standardized extract.39

Final note
Diabetes can be a devastating disease 
if patients and physicians do not 
do all that they can to modify the 
disease process. 

If patients are diligent, they can
control their diabetes with diet and
exercise alone. Patients must take the
lead in preventing the deterioration 
that can occur if metabolic control 
is not maintained. With the support 
of their physicians, patients must
fundamentally change their diets,
exercise regularly and improve cellular
function through supplementation.  
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