
INTRODUCTION

Type 2 Diabetes mellitus is one of chronic metabolic disorder that is 
becoming recognised in increasing all over the world (Abdulfatai et al., 
2012). Diabetes mellitus is one of the risk factors that initiating cardio-
vascular diseases, which are recently known to be the main cause of 
death (Saydah et al., 2004). The number of patients having DM was 
estimated to be 366 million in 2011, and such number is expected to 
increase to be 552 million by the year 2030. By such a predictable 
increase, an 80% of the population is expected to be with type 2 diabe-
tes mellitus (Global burden of diabetes 2011). DM in 2011 was the 
cause of death of 4.6 million all over the world. Another study was esti-
mated the number of people with type 2 DM to be 439 million by 2030 
(Global burden of diabetes 2011). In Iraq, the prevalence of diabetes 
mellitus was raised from 5% in 1978 to be 19.7% in 2012 (Abbas and 
Fadhil 2015) (with the prevalence of dysglycemia of 48.8%). 
Furthermore, the collected data from different 20 Arabic countries was 
demonstrated the diabetes mellitus as an epidemic disease that may 
become a threatening to the young population of these countries 
(International Diabetes Federation (2011). Such recorded increasing 
prevalence of diabetes mellitus can lead to an elevation in the risk of 
stroke and cardiovascular diseases. This problem becomes riskier espe-
cially when diabetic patients are aged < 60 years (Abbas and Fadhil 
2015).

Herbs are known to be very useful not only as seasons that making 
food recipes testier but also a type of medicine that can be aided in pre-
serving human health and as a treatment for certain disease. In recent 
years, different studies were established to find new alternative treat-

ment methods such as using herbs extract as cinnamon in order to con-
trol insulin resistance and diabetes mellitus (Aggarwal, 2010). Several 
studies have reported some beneficial effects of cinnamon such as its 
antioxidant, anti-inflammatory, and antibacterial effects. There are dif-
ferent compounds that are reported to be included in cinnamon compo-
sition like cinnamaldehyde, eugenol, camphor, polyphenols and trace 
elements such as calcium, chrome, copper, iodine, iron, magnesium, 
phosphorous, potassium and zinc, however, it is suggested that its bene-
ficial effects are related to its flavonoids contain (Rafehi et al, 2012)

Numbers of in vitro studies were showed that cinnamon can act like 
insulin and improve glucose utilisation in the cells (Qin, et al, 2004). On 
the other hand, some of in vivo studies such as the study that carried out 
by (Mang and coworkers, 2006) were shown a significant reduction in 
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Table 1. Measurement of main variables contributing to 
type 2 DM with respect to gender groups. 

 Female Male Total

FBS 193.64 ± 6.23 191.19 ± 4.75 192.33 ± 5.54

TC 227.86 ± 7.04 226.12 ± 6.84 226.93 ± 6.87

TG 212.6 ± 12.6 207.94 ± 8.36 210.10 ± 10.61

HDL 29.86 ± 4.22 30.50 ± 2.63 30.2 ± 3.418

LDL 176.64 ± 4.20 174.56 ± 4.84 175.53 ± 4.60

HbA1C 8.036 ± 0.576 8.056 ± 0.465 8.047 ± 0.51
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fasting blood glucose in patients with type 2 diabetes mellitus.
Cinnamon consumption is believed to lower total plasma glucose 

responses as measured by area under the curve (AUC) to oral glucose 
ingestion as well as to improve insulin sensitivity. Thus, Cinnamon sup-
plementation may be important to in vivo glycemic control and insulin 
sensitivity in humans. The effect of Cinnamon believed to be not just 
immediate but also last for about 12 hours (Solomon & Blannin 2007, 
Hlebowicz et al.2007).

MATERIALS  AND  METHODS

Thirty adult patients of age 43-68 years from both gender (16 males 
and 14 females) with type 2 diabetes mellitus were volunteered to par-
ticipate in this study. The group of patients as having type 2 diabetes 
mellitus for more than 10 years and all of them were taking 2 mg of 
Amaryl and 500 mg of Glucophage twice daily. The group of patients 
was asked to keep taking their usual food and medicine in addition to 
the capsules of cinnamon. The cinnamon powder was filled in capsules 
each of 500 mg and the patients were instructed to take a total of 7.5 gm 
of cinnamon powder a day and this achieved by asking each patient to 
take five capsules along the day and to be taken after breakfast, lunch, 
and dinner. Samples of blood were collected twice from each patient, 
one at zero time when the study was a start and the other immediately 
after thirty days, the indicated period for ending the study. The collected 
samples were taken before breakfast. The samples of blood were sub-
jected to measure fasting blood sugar FBS, total cholesterol TC, 
Triglyceride TG, low-density lipoprotein LDL, high-density lipoprotein 
HDL, and the accumulated blood glucose HbA1C. Statistical analysis 
was used to interpret the scientific bases of comparing the laboratory 
findings that obtained from patients blood samples in both situations. 
Minitab version 11.12 was used to demonstrate statistical calculations 
and techniques that suitable for the collected data in this study.

RESULTS

The age of the thirty patients participated in this study ranged 
between 43 and 68 years with a mean of 56.17 and standard deviation of 
5.95. Measurements of FBS, TC, TG, HDL, LDL, and HbA1C before 
and after use of cinnamon capsules were illustrated for all patients and 
kept for statistical analysis.

Table 1 shows the mean and standard deviation of the main vari-
ables contributed to type 2 diabetes mellitus with respect to gender 
groups before the use of cinnamon capsules. The use of two-sample 
t-test revealed that there are no significant differences between mean 
measurements with respect to gender groups at p = 0.05. That is, there 
are no significant differences between females and males readings of the 
mentioned variables. 

Table 2 shows the correlation coefficients matrix with the associated 
p-values for the variables mentioned previously. Significant linear cor-
relation can be marked if the corresponding p-value is equal to or less 
than 5%. FBS is found to be significantly correlated with TC, TG, LDL, 
and HbA1C. In this context some laboratories indirectly measured LDL 
by the use of the following formulae (Seyed-Ali, et al., 2008): 

LDL (mg/dL) = TC/1.19 + TG/1.9 -- HDL/1.1 -- 38

The simple linear regression analysis was applied to the data of this 
study in order to evaluate the above equation. The regression equation 
obtained by the use of current data is:

LDL = 68.6 + 0.438 TC + 0.0337 TG + 0.015 HDL

With R-square = 47.2% and R-square adjusted = 41.1%.
Of course, this result is not encouraging since most of the variability 

in the LDL is not explained by the set of independent variables of the 
equation (TC, TG, and HDL).

Table 3 compares mean measurements of the variables shown in 
table 1 before and after use of cinnamon capsules. The use of t-test as 
shown on this table indicated the significant differences between before 
and after measurements for the variables listed in this table for all p-val-
ues less than or equal to 0.05.

Table 2. Correlation coefficients matrix between the set of variables mentioned in table 1 with their correspond-
ing p-values.

  FBS TC TG HDL LDL HbA1C

FBS
 r 1 0.742533 0.546586 -0.1458 0.671313 0.741225

 p-value 1 2.63E-06 0.001777 0.44204 4.89E-05 2.79E-06

TC
 r 0.742533 1 0.381977 -0.05376 0.683444 0.591149

 p-value 2.63E-06 1 0.037251 0.777816 3.14E-05 0.000582

TG
 r 0.546586 0.381977 1 -0.14415 0.326032 0.335951

 p-value 0.001777 0.037251 1 0.447278 0.078701 0.069516

HDL
 r -0.1458 -0.05376 -0.14415 1 -0.03553 -0.08262

 p-value 0.44204 0.777816 0.447278 1 0.852117 0.664249

LDL
 r 0.671313 0.683444 0.326032 -0.03553 1 0.558971

 p-value 4.89E-05 3.14E-05 0.078701 0.852117 1 0.001323

HbA1C
 r 0.741225 0.591149 0.335951 -0.08262 0.558971 1

 p-value 2.79E-06 0.000582 0.069516 0.664249 0.001323 1

Table 3. Results of the two-sample t-test used to compare 
means measurement before and after use of cin-
namon capsules.

Variable Before After t-test p-value

FBS 192.33 ± 5.54 185.53 ± 7.01 4.17 0.0001

TC 226.93 ± 6.87 218.97 ± 8.14 4.10 0.0001

TG 210.1 ± 10.6 200.9 ± 12.6 3.06 0.0034

HDL 30.20 ± 3.42 34.40 ± 4.28 -4.20 0.0001

LDL 175.53 ± 4.60 169.63 ± 7.76 3.58 0.0008

HbA1C 8.047 ± 0.510 7.887 ± 0.534 1.19 0.24

Table 4. Percentages of average changes for the variables 
listed in table 1.

Variable Percentage of change Change type

FBS -0.03528 Reduced

TC -0.03506 Reduced

TG -0.04405 Reduced

HDL 0.1419 Increased

LDL -0.03372 Reduced

HbA1C -0.02004 Reduced
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Except for HbA1C, all other variables are significantly affected by 
the use of cinnamon capsules. The percentages of change reduce/
increase for the variables that listed in table 1, are listed in table 4.

DISCUSSION  &  CONCLUSIONS

Cinnamon plays a significant role in delaying gastric emptying and 
subsequently reduces postprandial glycemia response without any sig-
nificant effect on satiety (Solomon& Blannin 2007) (Hlebowicz et al. 
2007). Cinnamon contains some polyphenols, which are able to improve 
glucose uptake into the cells and insulin sensitivity. There are some pos-
sible mechanisms suggested for the action of cinnamon polyphenols 
mainly including: improving insulin message transduction that induce 
by the elevation of spontaneously phosphorylation of insulin receptor, 
elevation of β receptor (IR- β), elevation of substrate for insulin-1 
receptor (IRS-1), GLUT 4 enhancement and as a result increasing glu-
cose removal and glycogen synthesis through the activation of glycogen 
synthesis and inhibition of glycogen synthesis kinase β. Additionally, 
some studies suggest the effect of cinnamon water extract on some rep-
lication agents such as peroxisome proliferator-activated receptors 
(PPARs) and involved in adipogenesis and insulin resistance (Rafehi et 
al,2012). Another study by (Vafa and et al, 2012) investigated the 
impact of cinnamon on patients with type 2 diabetes mellitus, it found 
that the levels of fasting blood glucose, HbA1c, TG, were significantly 
lowered post-intervention. The cinnamon could reduce fasting blood 
glucose. Moreover, a review study (Countier and et al, 2010) indicated 
that the beneficial effects of cinnamon in vitro on insulin resistance can 
result from improving insulin sensitivity and body composition.

In some laboratories the LDL is calculated indirectly by the use of 
the following formulae (Seyed-Ali, et al., 2008):

LDL (mg/dL) = TC/1.19 + TG/1.9 -- HDL/1.1 -- 38

Where TC is the total cholesterol, TG is the triglyceride, and HDL 
is the high-density lipoprotein. This procedure is really unsafe for dia-
betic patients since the results of this study revealed that the indirect 
method is not reliable. This finding actually agreed with that of (Seyed-
Ali, et al., 2008, Khan, et al., 2003) showing that cinnamon contributes 
to a very strong reduction in FBG reading approached 18-29% after four 
months of use. This result proportionally agreed with the results 
obtained for this research work taking into consideration the reduction 
recorded for this research work as only for one month. There is a pre-
caution that should be taken in consideration when using cinnamon 
since the cinnamon cassia cortex is known to cause allergic reactions to 
components of the volatile oil, particularly of cinnamic aldehyde that 
may decrease blood coagulation due to the coumarins (Khan, et al., 
2003). Cinnamon as a supplement medicine is found to have significant 
effects in reducing the levels of FBS, TG, TC, LDL, and elevation HDL. 
It may help patients to maintain their health status for a long period if 
continue to be taken regularly as a supplement medication, also it 
increases immune system against different diseases that may be helpful 

in improving the condition and progression of the wounds under healing 
(Enezei and Alam, 2015). The cinnamon powder should be used with 
the usual medicine and not as a medicine on its own. When using cinna-
mon for long period, the regular medical examination must be applied to 
avoid any potential unexpected side effects earlier. Never use formulae 
to indirectly measure the LDL or any other lipoprotein profile compo-
nents. The results will not be reliable and may impairment for the health 
status of the patients.
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