Pennington Nutrition Series

Healthier lives through education in nutrition and preventive medicine

2009 No. 3

Cinnamon

And Type 2 Diabetes

Other types of cinnamon:

= Indian cassia (C. tamala) is na-
tive to India.

= Indonesian cassia (C. burmanni)
or Padang cassia.

= Saigon cassia (C. loureirii) is
native to Indonesia.

= Oliver's Bark (C. oliveri) from
Australia.

= Mossoia Bark (Cinnamomum) is
from Papua New Guinea.

Type 2 Diabetes

« According to the 2005 prevalence data from the CDC,

There are two main varieties of cinnamon:
Cinnamomum cassia and Cinnamomum zeylanicum
C. zeylanicum is known as the ‘true cinnamon’. It is
originally from Ceylon or Sri Lanka. It is lighter in color,
sweeter, and has a more delicate flavor than C. cassia.
C. cassia has a stronger taste, is darker, and is the pre-
dominate form found in the US.

The active ingredient in both varieties is
cinnamaldehyde.

Cinnamon tree is a small evergreen tree belonging to
the family Lauraceae.

The bark of the tree is dried and used for a spice.

In the United States, cinnamon is used to flavor cereals,
grain-based dishes, and fruits.

Cinnamon is among the world's most widely used
spices and is relatively inexpensive.

Cinnamon contains antioxidants and other active
ingredients which are found in the water-soluble
portions of cinnamon, and not the cinnamon oil.

It is through these components that cinnamon is
believed to produce its associated health effects.
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approximately 7.3% of the U.S. adult population is
diagnosed with diabetes. Type 2 diabetes is the most
common form and is characterized by the failure of
cells to recognize and respond to insulin (the hormone
responsible for moving glucose out of the blood stream
and into the cells). This results in elevated blood sugar
(glucose) levels, which, if left untreated, can have
serious health consequences.
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An insulin-resistant
cell refuses entry 1o
glucose, even
though Insulin is
being produced.

The good news is that recent
studies are beginning to reveal
a new possibility to drug

« Inorder to keep blood glucose levels in check,
some with type 2 diabetes have to rely on diabetes
medications. Diet and exercise alone has proven
unsuccessful in controlling blood glucose levels.

therapy for diabetics and those at

risk for developing diabetes. And,

i's something simple, cheap, and
readily available. It's a spice!

Insulin is produced by the pancreas.
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Spices such as cinnamon, cloves, bay leaves, and
turmeric display insulin-enhancing activity. Because
of these findings, many different types of experiments
have examined the effects of cinnamon on blood
sugar regulation.

Research

The majority of cinnamon sold
in supermarkets in the United

Cinnamomum cassia versus Cinnamomum zeylanicum

« A study examined the differences between C. cassia and C zeylonicum.
Rats were given either a bark or extracts from C. cassia and C. zeylanicum.
The aim of the study was to determine if: 1) C. cassia was superior to C.
zeylanicum extract and 2) whether the in vivo and in vitro data correlated
with the relevant extracts. Blood glucose and plasma insulin were assessed
after a glucose challenge, and in vitro insulin release from INS-1 cells
(insulin secreting cells) was assessed.

« Researchers found the following:
1. The C. cassia extract was superior to the C. zeylanicum

extract

2. The C. cassia extract was slightly more effective than the
equivalent amount of C. cassia bark.

3. Adecrease in blood glucose was noted in a glucose tolerance
test or supplemented rats.

4. The elevation in plasma insulin was direct since a stimulatory in
vitro effect of insulin release from INS-1 cells was observed.

States is C. cassia.

C. cassia was shown to have
greater benefits for blood
glucose and insulin levels than
C. zeylanicum.

Results of this study suggest
that cinnamon extract has a
regulatory role in blood
glucose levels and lipids.

In addition, it may also exert a
blood glucose-suppressing
effect by improving insulin

sensitivity or slowing
absorption of carbohydrates
in the small intestine.

Cinnamomum cassia extract
The anti-diabetic effects of C. cassia extract were further studied in a type |l
diabetic animal model (C57BIKsj db/db). In this study, the cinnamon extract was
administered at different dosages for 6 weeks. The mice were divided into five
groups of 10. The group | mice received placebo (saline) only, whereas groups
-1V were administered, respectively, with 50, 100, 150, and 200 mg/kg of
cinnamon extract orally once a day for 6 weeks.

Researchers found that:

1. Blood glucose concentration was significantly decreased in a dose
-dependant manner (with the greatest effects found in the 200 mg/
kg group when compared with the control).

2. After 6 weeks of cinnamon administration, serum insulin levels
and HDL-cholesterol levels were significantly higher and the
concentration of triglyceride, total cholesterol, and intestinal
a-glycosidase activity were significantly lower.




Human Studies

Cinnamomum cassia extract and Type 2 Diabetes
A study examined whether cinnamon could improve blood glucose,
triglyceride, total cholesterol, HDL cholesterol, and LDL cholesterol
levels in individuals with type 2 diabetes. A total of 60 subjects (30
men and 30 women) were used, all of who had type 2 diabetes.
Subjects were randomly assigned into 6 groups. Groups 1, 2, and 3
consumed 1, 3, or 6 g of cinnamon daily, respectively. Groups 4, 5,
and 6 were given placebo capsules corresponding to the number of
capsules consumed for the three levels of cinnamon. Cinnamon

Results of this study
demonstrated that the intake of

by a wash-out period.

supplementation lasted for 40 days and was then followed

Researchers found that:

— All three levels of cinnamon supplementation were effective.
After 40 days, all three levels of cinnamon reduced the mean
fasting serum glucose (18-29%), triglyceride (23-30%), ) . . :
LDL cholesterol (7-27%), and total cholesterol (12-26%) levels. inclusion of cinnamon in the

= No significant changes were noted in the placebo groups.

= Changes in HDL cholesterol were not significant.

1, 3 or 6 grams of cinnamon per
day reduces serum glucose,
triglycerides, LDL cholesterol,
and total cholesterol in people
with type 2 diabetes. These
results provide support for the

diets of people with type 2
diabetes in order to reduce risk
factors associated with DM and

cardiovascular diseases.

Decreases in plasma glucose were
shown to correlate significantly
with baseline concentrations,
indicating that those with higher
baseline plasma glucose levels will
likely benefit more from
cinnamon intake. Results of this
study demonstrate that cinnamon
extract seems to have the
best effect on reducing fasting
plasma glucose concentrations in
diabetic patients with poorly
controlled glycemic levels.

Aqueous cinhamon purified extract and Type 2 Diabetes

Cinnamon is effective in reducing plasma glucose levels in type 2
diabetes. Cinnamon supplementation was tested in 79 patients previously
diagnosed with type 2 diabetes, who were not on insulin therapy. Individuals
were randomly assigned into groups receiving different dosages of the extract
or a placebo group. In this double-blind study, individuals in both groups were
asked to take a capsule 3 times per day for 4 months. This corresponded to a
dosage of 3 g of cinnamon powder per day in those taking the extract (instead
of the placebo). Subjects were tested for glycosylated hemoglobin A1c
(HbA+c), fasting plasma glucose, total cholesterol, LDL cholesterol, HDL
cholesterol, and triglycerides.

The results showed that:

= The differences in fasting plasma glucose levels between the pre-
and post- intervention were significantly different between groups.
The cinnamon group had a significantly greater decline in plasma
glucose levels from pre- to post-intervention (10.3%) than did the
placebo group (3.4%).

= No significant differences were observed regarding HbA1. and lipid

profiles.




Cinnamon Mechanism

« Cinnamon may help in conditions like diabetes
because of its ability to mimic insulin.

e Methylhydroxy chalcone polymer (MHCP),
cinnamon’s most active compound, increases
glucose metabolism in regard to glucose uptake,
glucose transport across cells, and glycogen
synthesis.

Cinnamon
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Several studies found that treatment with MHCP:

= Stimulated glucose uptake and glycogen synthesis to
a similar level as insulin.

= Activated glucose synthase and inhibited enzymes for
glycogen synthesis (known effects of insulin treatment).

= Triggered the insulin cascade and when combined
(insulin and MHCP), the responses observed were
greater than additive, indicating synergism between the
two.

The Pennington Biomedical Research Center is a world-
renowned nutrition research center.

Mission:
To promote healthier lives through research and education in
nutrition and preventive medicine.

The Pennington Center has several research areas, including:

Clinical Obesity Research

Experimental Obesity

Functional Foods

Health and Performance Enhancement

Nutrition and Chronic Diseases

Nutrition and the Brain

Dementi a, Al zhei mer 6s an
Diet, exercise, weight loss and weight loss maintenance

The research fostered in these areas can have a profound im-
pact on healthy living and on the prevention of common
chronic diseases, such as heart disease, cancer, diabetes, hy-
pertension and osteoporosis.

The Division of Education provides education and informa-
tion to the scientific community and the public about research
findings, training programs and research areas, and coordi-
nates educational events for the public on various health is-
sues.

We invite people of all ages and backgrounds to participate in
the exciting research studies being conducted at the Penning-
ton Center in Baton Rouge, Louisiana. If you would like to
take part, visit the clinical trials web page at www.pbrc.edu or
call (225) 763-3000.




