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Abstract

: Diabetes is a metabolic syndrome that is increasingly globalized.
Many studies are currently focused on the anti-hyperglycemic effects of safe and
harmful herbal products including cinnamon. This study was conducted to
investigate the effect of cinnamon on blood glucose, HbA1C, and insulin resistance
in type 2 diabetic patients because of inconsistency in the results of previous studies.
: This double blind randomized clinical trial was performed
on 69 male and female diabetic patients with mean fasting blood glucose level of
202.16 + 44.30 in Zahedan, Iran. Subjects were divided into three groups (two
groups receiving cinnamon recipients with doses of 2 and 4 g and control group).
Subjects received 4 capsules daily for 12 weeks. After 8 hours of fasting, blood
samples were taken at the beginning of the intervention and weeks 4, 8 and 12 were
measured to measure fasting blood glucose, insulin resistance and HbA 1c. One-way
ANOVA and Repeated Measurement and SPSS software were used to analyze the
data.

: At the end of week 8 and 12, a statistically significant decrease in mean
fasting blood glucose, HbAIC and insulin resistance was observed in the
experimental groups (Cinnamon 2 and 4 g daily) compared to the control group (P
<0.001). Also at the end of week 12, the glucose and HbA1C variables were
significantly different between the two experimental groups receiving cinnamon (P
<0.001).

: Long-term consumption of high-dose cinnamon is effective as a low-
risk supplement for controlling blood glucose and improving the health of people
with diabetes.
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Introduction

Diabetes is a metabolic syndrome that is
becoming increasingly global. It is predicted that
about 325 million people will suffer from the disease
by 2025 and 366 million by 2030. The World Health
Organization estimates that 209 million deaths each
year are due to diabetes mellitus, making it the third
leading cause of death in industrialized countries.
There are about 17 million diabetics in the United
States, of which 14.5 million have type 2 diabetes.
More than 2 million people in Canada have diabetes.
In China, an estimated 90 million people have type
2 diabetes and more than 150 million are on the
verge of developing diabetes (a disorder of
carbohydrate metabolism). Epidemiological studies
indicate that more than 3 million people in Iran have
diabetes mellitus, The prevalence of overt diabetes
in the Iranian adult population is 7% and latent
diabetes is reported to be 13% Because diabetes is a
chronic and manageable disorder, it requires
changes in lifestyle and health behaviors Therefore,
effective control of glucose levels is essential to
limit the side effects and improve the quality of life
of these people. There are many chemical
hypoglycemic drugs to treat, however, these drugs
have undesirable side effects and are not cost-
effective. Today, many studies are focused on
determining the anti-hyperglycemic effects of safe
herbal products such as cinnamon. Cinnamon is a
plant native to India and Sri Lanka that is also grown
in various parts of Asia and Africa and has received
the GRAS (generally safe) mark from the US Food
and Drug Administration. Researchers in the
laboratory have shown that the organic components
of cinnamon include cinnamaldehyde, which has
also been suggested as an insulin stimulant and
booster. Cinnamic Acid, Eugenol and Coumarin,
which have no role in improving insulin function,
Cinnamon also has a water-soluble component
called type a polyphenols, which not only stimulates
insulin secretion, but also has an antioxidant effect.
Consumption of cinnamon at doses of 1, 3 and 6
grams per day has been reported to have significant
hypoglycemic and hypolipidemic effects. On the
other hand, the results of some previous studies
indicate that cinnamon has not been effective in
lowering blood sugar levels. Therefore, due to
discrepancies in the results of previous studies, this
study was performed to investigate the effect of
cinnamon in different doses on blood glucose,
HbAIC and insulin resistance in type 2 diabetic
patients.
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Methodology

This double-blind randomized clinical trial was
performed on 69 male and female diabetic patients
with a mean fasting blood glucose of 202.16 44
4430 in Zahedan. Criteria and conditions for
inclusion in the study were: - The minimum duration
of diabetes is 5 years - Fasting glucose range is 300-
160 mg / dl - Having a glycosylated hemoglobin
above 7% - Having an age range of 60 - 40 years -
Use of metformin to regulate blood glucose in a
constant range. Exclusion criteria: having an allergy
to cinnamon; Kidney, liver and gastrointestinal
diseases; the patient was treated with insulin,
discontinued research, became pregnant, changed
the type of antidiabetic drug used, and used other
herbal medicines and decoctions. After receiving the
approval of the ethics committee of Zahedan
University of Medical Sciences with code number:
IR: ZAUMS.oth.REC.1396.6 and written consent
based on the approval of the committee was
completed by all participants in the study. Also, the
information of this research was recorded in the
Iranian Clinical Trial Registration Center under the
number: IRCT20170130032293 N4. The subjects
were divided into three groups (two intervention
groups receiving cinnamon at doses of 2 and 4 g and
the control group). Subjects received 4 capsules
daily for 12 weeks. After 8 hours of fasting, venous
blood samples were taken at the beginning of the
intervention and at weeks 4, 8 and 12 to measure
fasting blood glucose, insulin resistance and
HbAI1C. After separation, measurement of fasting
blood glucose by enzymatic calorimetric method,
insulin by chemiluminescence method.
Glycosylated hemoglobin was evaluated by
enzymatic calorimetric method using Bionik
commercial kits of Pars Azmoun Company -
Tehran. Each subject was given 120 capsules every
4 weeks Serological tests were then evaluated.
During the weekly intervention, patients were
advised by telephone to use the capsules regularly
and asked questions about possible side effects. To
evaluate the stability of dietary energy intake in the
subjects, by completing a food frequency
questionnaire, the diet was collected three days a
week, before the start of the study, 6 and 12 weeks
after the intervention. One-way ANOVA and
Repeated Measurement tests and SPSS software
were used to analyze the data.
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Results

In this study, out of 69 subjects, 3 were excluded
from the study due to sensitivity to cinnamon and 5
due to unwillingness to continue the research
Therefore, 61 diabetic patients were studied in two
experimental groups receiving 2 and 4 grams of
cinnamon per day and one placebo group. 26
(42.6%) were male and 35 (57.4%) were female.
According to the results of chi-square test, no
statistically significant difference was observed

between the three groups in terms of sex frequency
distribution (p = 0.71) The mean age of the subjects
in the two experimental groups receiving 2 and 4
grams of cinnamon per day was 70.56 £ 51.5 and
05.57 + 43.5 years, respectively, and in the control
group (placebo) was 95.55 + 05.6 years. One-way
analysis of variance was used to compare the mean
age between the three groups. The results showed
that there was no statistically significant difference
between the three groups (p = 0.81).

Table. Comparison of mean and standard deviation of fasting blood glucose, glycosylated hemoglobin and insulin
resistance before and after intervention in experimental and control

(imilar small English letters in each row indicate no statistically significant difference between the measured variables and different
English letters indicate a statistically significant difference between those variables between the three groups)

Based on the table above, at the beginning of the
study, the mean and standard deviation of fasting
blood glucose and HbA1C in the experimental
group (receiving 4 grams of cinnamon per day) were
65.212 £7.49, 53. 8 + 38.0 and in the experimental
group (receiving 2 grams of cinnamon,
respectively). Per day) was 206.25 + 46.03, 8.33 +
0.34. At the end of the study, it decreased to 70.158
+24.17,7.60£0.18 and also 45.182 + 81.21, 13.8 +
40.0, respectively, indicating a statistically
significant difference in weeks. Consecutive in the
mean of the above variables (P <0.001). Also, at the
end of week 12, there was a statistically significant
difference between the two experimental groups
receiving cinnamon in mean blood glucose and
HbA1C (P <0.001).

Mean insulin resistance was not significantly
different between the two experimental groups
receiving cinnamon compared to the control group
from the beginning of the intervention to the end of
week 4. But at the end of weeks 8 and 12, a
statistically significant difference was observed (P
<0.001).But the studied indices in the control group
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at the beginning and end of the study did not show a
statistically significant difference (P <0.05).

Discussion

The results of the present study show that
cinnamon consumption for 12 weeks in the
experimental groups receiving doses of 2 and 4 g per
day in comparison with the control group had an
effect on fasting blood glucose, insulin resistance,
and glycosylated hemoglobin. The most significant
decrease in fasting blood glucose variables,
glycosylated hemoglobin was observed in the group
receiving 4 grams of cinnamon per day. The results
of this study are consistent with the research of
Gullapalli et al., Robert et al., Tinglu et al., Steve et
al., and Yokoyama et al. Davis. While with other
Bellini experiments, such as the findings of the
study of Belvin et al., Mirfez et al. And the toiler et
al. Factors such as body mass index, different
amounts of prescribed cinnamon, duration of
cinnamon intake, diet, type of race and ethnicity and
health conditions of the subjects can be the reason
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for the heterogeneity and inconsistency of the
results.

Conclusion

Researchers in the laboratory have shown that
cinnamon stimulates insulin activity more than 20
times more than other plant compounds tested And
cinnamon seems to act like excess insulin in the
body and It leads to increased insulin sensitivity and
as a result the body needs less insulin On the other
hand, people with metabolic syndrome (type 2
diabetes) have enough insulin, but this insulin is not
efficient and effective. Therefore, the components
of cinnamon make the available insulin more
efficient. Cinnamon extract, in addition to
facilitating the transport of plasma glucose into the
membranes of adipose cells and skeletal muscle, can
also bind to protein 4 bound to retinol 1 (a protein
that increases glucose production in the liver and in
the blood of people with insulin resistance. Are
found in abundance), have adverse effects. Research
has shown that cinnamon contains biologically
active substances that have insulin-like properties
and increase glucose uptake by activating the insulin
receptor, thus increasing glycogen synthesis.
Anderson et al. Believe that an unknown factor in
cinnamon is a polymer called methyl
hydroxycalcone (MHCP), which increases insulin-
dependent glucose metabolism by 20 times, hence
the term insulin-boosting factor (IPF). It also
activates an enzyme that binds more insulin to cells,
leading to maximal phosphorylation of insulin
receptors. This is associated with increased insulin
sensitivity. Cinnamon has the ability to reduce blood
glucose and lipid levels due to its cinnamaldehyde
element. In fact, cinnamaldehyde is responsible for
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increasing insulin release, increasing insulin
sensitivity and regulating tyrosine phosphatase
activity. Because in patients with type 2 diabetes,
phosphorylation of insulin receptors is reduced.
Cinnamon water-soluble components on the one
hand stimulate spontaneous phosphorylation of
insulin receptors and on the other hand inhibit the
enzyme phosphotyrosine phosphatase (this enzyme
plays an important role in the dephosphorylation of
insulin receptors) and thus increase the sensitivity of
cells to insulin Therefore, long-term use of high-
dose cinnamon as a low-risk therapeutic supplement
can be effective in controlling blood sugar and
promoting the health of people with diabetes.
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