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Introduction

Diabetes mellitus is a metabolic disorder characterized by the 
presence of  hyperglycaemia due to defective insulin secretion, de-
fective insulin action or both. The chronic hyperglycaemia of  dia-
betes is associated with relatively specific long-term microvascular 
complications affecting the eyes, kidneys and nerves, as well as an 
increased risk for cardiovascular disease [1]. Diabetes is a result 
of  rapid urbanization and life style changes in genetically predis-
posed individuals. Greatest numbers of  diabetes patients are in 
the most economically productive age group in developing coun-
tries [2]. Although contemporary diabetic drugs treat the condi-
tion effectively, prolonged usage leads to adverse effects. Interest 
towards the use of  complementary and alternative medicine in 
controlling diabetes is escalating among the consumers owing to 
the side effects of  modern diabetic drugs. Apart from the adverse 
effect produced by modern medicine, people resort to comple-
mentary and alternative medicine due to their easy availability, low 
cost, minimum side effects, greater acceptance and their cultural 

beliefs. Thus, traditional medicines are gaining worldwide recog-
nition at present [3]. Plants have been a good source of  medi-
cine from ancient time. (WHO. 2015)[4] has stated that about 90 
percent of  the people in developing countries use plants and its 
products as conventional medicine for their health care. Plant-
derived active principles representing bioactive compounds have 
ascertained their role for possible use in the treatment of  diabetes 
[5].

Metformin, which is a notable antidiabetic drug, was purified 
from the French lilac Galega officinalis L. The low cost of  these 
compounds and the minimal side effects are other reasons behind 
the hunt for effective natural agents to be used as complementary 
and/or alternative medicine [6].

Among spices, the inner bark of  cinnamon is most accepted, used 
universally for cooking and as medicines. The medicinal use of  
this plant has been authenticated in Ayurveda for over 6000 years 
[7].
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Health benefiting property associated with the consumption of  
cinnamon could be attributed to its polyphenolic constituent. The 
main polyphenolic compound in cinnamon is a complex polymer 
proanthocyanidins [8].

Cinnamon polyphenols influence glucose metabolism within the 
cell through a variety of  mechanisms which include increased 
autophosphorylation of  the beta protein of  the insulin receptor, 
decreased phosphatase activity, decreased glycogen synthase ki-
nase-3 beta activities and increased number of  glutamine trans-
port proteins [9]. Thus the objective of  the present study has been 
framed to study the efficacy of  cinnamon infusion in improving 
blood glucose levels of  type 2 diabetes mellitus subjects.

Materials and Method

This study was approved by the Ethics Committee of  the Inde-
pendent Institutional Ethics Committee of  Women’s Christian Col-
lege, Chennai (Ethical clearance No. WCC/HSC/11EC-2014:02) 
with amendments or comparable ethical standards.

The trial was intended to supplement study and compare the ef-
fect of  75 ml aqueous extract of  cinnamon infusion on blood 
glucose, serum insulin and serum fructosamine of  the selected 
type 2 diabetes subjects, over a period of  45 days.

For the supplementation intervention, ‘within-subjects design’ 
was employed. Within-subjects design [10, 11] intends that the 
same subject is measured multiple times under different condi-
tions. In this design, every subject acts as their own control, so 
that problems with matching age, gender and lifestyle, and the 
chances of  confounding factors are reduced. According to within 
subject’s design, subjects were assessed at three different periods 
of  time, 15 days of  base line study followed by 45 days of  control 
phase and 45 days of  supplementation period. Sixty subjects se-
lected at random, received 75 ml of  infusion containing one gram 
of  AECZ.

Before commencing the test procedure on the first study, a signed 
informed consent was obtained from each participant. The par-
ticipants were informed by the investigator about the rationale 
of  the trial and the subjects’ cooperation needed during the sup-
plementation. Additionally, the subjects were informed about 
the risks and benefits associated with the trial. The subjects were 
checked for eligibility in accordance with the specific inclusion 
and exclusion criteria, defined in the study protocol. All the sub-
jects underwent a complete physical examination and the medical 
history of  each participant was recorded. 

Two kilograms of  aqueous extract powder of  Cinnamomum 
zeylanicum was procured from Navachetana Kendra, Health 
Care Limited, New Delhi with certificate of  analysis. Packing of  
AECZ powder in tea bags was carried out in BGM Pharma, Ma-
durai. Each tea bag contained one gram of  AECZ powder. For 
the preparation of  infusion, subjects were instructed to adhere to 
the method followed by  [12]. About 100 ml of  water was boiled 
for 5 minutes from which 75 ml of  water was used for infusion 
preparation. The tea bag was gently dipped in a glass containing 
75 ml hot water and steeped for 15 minutes. A 75 ml measuring 
cup was provided along with the teabags. All the subjects were 

allowed to take their routine diabetic diet, have regular physical 
activity and diabetic medicine. After the completion of  formal 
procedures, on the 16th day blood parameters were analysed on 
8-hour fasting and post-prandial state for subjects. About 5 ml of  
venous blood was drawn and analysed for fasting blood glucose 
level, serum fructosamine, fasting serum insulin, and post-pran-
dial blood glucose.

On the first day (60th day) of  supplementation, 5 ml of  venous 
blood was drawn from the subjects for the analysis of  blood pa-
rameters. The test group was supplied with thirty tea bags which 
contained 1 gm of  AECZ powder and requested to consume the 
infusion after breakfast each day for a period of  thirty days. After 
one month, another 15 tea bags were distributed to them. Gen-
eral check-ups were carried out by a general physician every week 
to monitor pulse, blood pressure and any abnormalities. Subjects 
were also enquired about hypoglycaemic symptoms. Compliance 
to supplementation was monitored by using a compliance moni-
toring sheet as well as by telephone enquiries and SMS alerts.

Blood parameters were recorded on the 105th day (end of  the sup-
plementation) to elicit the impact of  supplementation. After the 
collection of  blood samples the subjects discontinued the sup-
plementation.

Statistical Analysis

The data was entered and then analysed using Microsoft Excel 
(2010) and SPSS Version 16. p value and t value were calculated.

Results

Comparison of  plasma sugar levels before and after supple-
mentation

The results of  the plasma sugar for the subjects between the 60th 
and 105th day is presented in Table 2. Table 2 indicates the mean 
fasting and postprandial plasma glucose, serum fructasamine and 
insulin levels before and after supplementation.

Fasting and postprandial glucose levels

It can be observed from Table 2 that there is a reduction in fast-
ing and postprandial plasma glucose after the supplementation 
of  cinnamon zeylanicum. For fasting plasma glucose, the values 
decreased from, from 144.53 to 115.43. For post prandial glucose 
levels, there was a reduction from 205.66 to 164.33 after supple-
mentation. The p values were significant at 5 percent level for 
both fasting and postprandial plasma glucose levels.

Serum fructosamine levels

The serum fructosamine testing determines the fraction of  total 
glycated albumin proteins. Since the half-life of  albumin is 18-21 
days, the fructosamine levels can be used to measure the variation 
for short term supplementation like forty-five days.

From the table, it is evident that the levels of  serum fructosamine 
dropped from 422.10 to 390.16 at the end of  forty-five days’ sup-
plementation. The decrease was significant at 5% level and p value 
was 0.043.
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Serum insulin levels

As observed from the table, the fasting insulin levels decreased in 
response to cinnamon zeylanicum supplementation there was a 
decrease from 6.33 to 5.48. Decrease in serum insulin levels was 
insignificant. Results suggest that consumption of  cinnamomum 
zeylanicum infusion for a period of  45 days does not have any 
impact on the serum insulin levels.

Discussion

Cinnamon zeylanicum has shown to increase glucose uptake and 
glycogen synthesis. In addition, cinnamon zeylanicum aids in trig-
gering the insulin receptor cascade system. As insulin plays a key 
role in lipid metabolism, the consumption of  cinnamon zeylani-
cum would lead to improved glucose and blood lipids [13].

In a placebo-controlled, double-blind trial, supplementation with 
500 mg of  water-extract of  cinnamon for two months reduced 
fasting glucose, fructosamine, total cholesterol, and LDL choles-
terol and enhanced insulin sensitivity of  subjects with elevated 
blood glucose. Proanthocyanidins, in cinnamon, has a particularly 
high hydrophilic oxygen radical absorbance capacity/total phe-
nolics ratio. Cinnamon bark extracts inhibited the formation of  
advanced glycation end products which results in diabetic com-
plications [14].

Insulin resistance is a reduction in tissue response to insulin at one 
or more sites in the pathways of  its action. Thus, diabetes causes 
greater alterations in the metabolic pathways regulated by insulin. 
Defects in glucose uptake, hexokinase activity and glycogen syn-
thesis have been reported in insulin resistance. Methyl hydroxy 
chalcone polymer derived from cinnamon enhances the glucose 
uptake, glycogen synthesis and phosphorylation of  insulin recep-
tors suggesting that cinnamon could act as insulin mimetic [15].

When zeylanicum extracts were administered at the rate of  5 mg/
kg body weight in Wister rats, the plasma insulin was significantly 
increased. When zeylanicum extract was evaluated for its in vitro 
insulin releasing activity, stimulatory effect was observed, even 

at the lowest concentration. Cinnamon possesses direct insulin 
stimulatory effect [16].

Conclusion

Contemporary drugs prescribed for diabetes have a number of  
limitations, such as adverse effects, high rates of  secondary failure 
and cost effectiveness. Recent studies demonstrate that plants are 
important for the prevention and control of  diabetes. Cinnamon 
has similar efficacy without the side effects associated with con-
ventional drug treatment and help in controlling blood glucose 
level, serum insulin level and fructosamine level.
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