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Diabetes mellitus (DM) is a group of metabolic diseases characterized by chronic hy-
perglycemia resulting from defects in insulin secretion, insulin action, or both. In 2017, 
it was expected that 425 million people (20–79 years of age) suffered from DM and the 
number is expected to rise to 629 million by 2045. For centuries cinnamon has been a 
culinary spice and folk remedy for various maladies. In traditional medicines, its uses 
include for relief of gastrointestinal distress, arthritis, high blood pressure, dermatitis, 
toothache, and colds; for improving menstrual irregularities; and for wound healing. In 
the current literature, the key words including cinnamon, diabetes, insulin, blood glu-
cose, and hemoglobin A1C from the list of MeSH and other credible scientific websites 
such as Science Direct, PubMed and Google Scholar were used to compile the effects 
of cinnamon on blood glucose level and hemoglobin A1C in diabetes. Studies show cin-
namon can reduce serum levels of glucose, hemoglobin A1C, improving glucose trans-
port, improving anthropometric (Body Mass Index, body fat, and visceral fat), and im-
proving glycemic parameters (FPG, 2hpp, HbA1C, Fasting Insulin, and Insulin Resistance).  
From the findings of various studies, it can be concluded that the oral administration of 
cinnamon extracts has a valuable effect on blood glucose levels and hemoglobin A1C.
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Introduction
   Diabetes mellitus (DM) is a group 
of metabolic diseases characterized by 
chronic hyperglycemia resulting from 
defects in insulin secretion, insulin ac-
tion, or both. Metabolic abnormalities 
in carbohydrates, lipids, and proteins 
result from the importance of insulin as 
an anabolic hormone. Low levels of in-
sulin to achieve adequate response and/
or insulin resistance of target tissues, 
mainly skeletal muscles, adipose tissue, 
and to a lesser extent, liver, at the level 
of insulin receptors, signal transduc-
tion system, and/or effector enzymes or 
genes are responsible for these metabol-
ic abnormalities. The severity of symp-
toms is due to the type and duration of 
diabetes. Some of the diabetes patients 
are asymptomatic especially those with 
type 2 diabetes during the early years 
of the disease, others with marked hy-
perglycemia and especially in children 

with absolute insulin deficiency may 
suffer from polyuria, polydipsia, po-
lyphagia, weight loss, and blurred vi-
sion. Uncontrolled diabetes may lead to 
stupor, coma and if not treated death, 
due to ketoacidosis or rare from non-
ketotic hyperosmolar syndrome [1-3]. 
Although classification of diabetes is 
important and has implications for the 
treatment strategies, this is not an easy 
task and many patients do not easily fit 
into a single class especially younger 
adults [1, 4, 5] and 10% of those initial-
ly classified may require revision [6]. In 
2017, it was expected that 425 million 
people (20–79 years of age) suffered 
from DM and the number is expected to 
rise to 629 million by 2045 [7]. DM with 
its effect on health, the healthcare sys-
tem expenses of individuals represents 
a severe international health burden 
[8]. Cinnamon is one of the well-known 
and oldest spices, which has been used 
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for centuries in several cultures [9]. For centuries 
cinnamon has been a culinary spice and folk rem-
edy for various maladies. In traditional medicines, 
its uses include for relief of gastrointestinal distress, 
arthritis, high blood pressure, dermatitis, toothache, 
and colds; for improving menstrual irregularities; 
and for wound healing. Depending on the cultural 
culinary context, cinnamon is added to beverages, 
desserts, liqueurs, teas, chicken and lamb dishes, 
breads and pastries, and fruit preparations [10-12]. 
Four species of the genus Cinnamomum are main 
contributors to its commercial applications. These 
are Cinnamomum Verum (also known as Cin-
namomum Zeylanicum, Sri Lankan/Ceylon Cin-
namon), Cinnamomum Cassia (also called Cin-
namomum Aromaticum, Chinese Cinnamon), 
Cinnamomum Burmannii (Indonesian/Java Cin-
namon), and Cinnamomum Loureiroi (Saigon/
Vietnamese Cinnamon). The chemical profiles of 
the oils and other extracts derived from the dried 
inner bark of these different species exhibit vary-
ing levels of main constituents, which include cin-
namaldehyde, cinnamic acid, coumarin, linalool, 
eugenol, caryophyllene, and polyphenolpolymers 
[13-17]. Recently, cinnamon supplements received 
increased attention for their use as adjuncts in treat-
ing high blood glucose and lipid levels and oth-
er symptoms of the metabolic syndrome [18-20].
Methods
In the current literature review, the key words in-
cluding cinnamon, diabetes, insulin, blood glu-
cose, and hemoglobin A1C from the list of MeSH 
and other credible scientific websites such as Sci-
ence Direct, PubMed and Google Scholar were 
used to compile the effects of cinnamon on blood 
glucose level and also hemoglobin A1C in diabetes.
Results
Established on the study of Zare et al. (2019) found, 
that cinnamon supplementation (500 mg capsules 
twice daily) can develop anthropometric consider-
ations, glycemic indices, and lipid profile of patients 
with type 2diabetes. These benefits are considerably 
more prominent in patients with higher Body mass 
index (BMI≥27) [21]. Also, Kim et al. (2006) studied 
the anti-diabetic activity of cinnamomum cassia ex-
tract in type 2 diabetic animal models. Cinnamon ex-
tract was administered at many dosages for 6 weeks. 
It was found that blood glucose level is significantly 
diminished in a dose-dependent manner (P< 0.001) 

with the most compared with the control [22].
Kumar et al. (2013) considered the effect of oral 
administration of cinnamon extract to hypergly-
cemia induced rats. The Study showed that oral 
administration of cinnamon extract produced 
a significant decrease in the blood glucose lev-
el in the model of induced diabetes rats [23].
Anderson et al. (2016) demonstrated the ef-
fects of cinnamon cassia 250 mg given twice a 
day to patients with type 2 diabetes. After, two 
months it was found that fasting blood glu-
cose decreased significantly (P< 0.001) [24].
In addition, Al-Yasiry et al. (2014) proved the hypo-
glycemic activity of cinnamon in poorly controlled 
patients with type 2 diabetics. The participants were 
given 0.5 g of crude cinnamon 15 minutes after each 
meal for a total of 1.5 g daily for three months. They 
found that HbA1c decreased from 9.54+ 0.96 pre-treat-
ment to 8.22 + 0.65 post treatment (P< 0.01) [25].
Cinnamon cassia usage in type 2 diabetes was studied 
by Akilen. (2010) Participants were given a total of 2g 
daily ingestion of 2 g of cinnamon each day was found 
to significantly reduce the HbA1c level, p < 0.05 [26].
Governa et al. (2018) found that the consump-
tion of supplementation with cinnamon, usually 
in combination with standard hypoglycemic ther-
apies, has been related to modest effects on fast-
ing plasma glucose and hemoglobin A1c [27].
In some studies, the improvements to serum in-
sulin response or sensitivity to cinnamon were in-
consistent while, in other studies showing a bene-
fit effect of cinnamon on insulin response [28-30].
In a study on healthy individuals, 3 different oral 
glucose tests were administered to 7 healthy individ-
uals. Accordingly, the individuals have consumed 5 g 
of placebo, 5 g of cinnamon, and 5 g of cinnamon 12 
hours after the oral glucose test. In the group that 
consumed cinnamon, there was a significant decline 
in the total plasma glucose response, and insulin sen-
sitivity developed [28]. In another study of the same 
researchers on healthy individuals, they have found 
that cinnamon has made improvements in glucose 
and insulin sensitivity during 14-day periods [30].
In the study of Tang et al. (2008) it was found that 
there was no change in preprandial blood glu-
cose and blood lipids at the end of 4 weeks in 
healthy individuals who were given cinnamon [31].
In the study of Kim et al. (2006) hydroxyl cinnamic 
acid was obtained by refining from cinnamon. They 
investigated this acid as an antidiabetic derivative. 
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They found that it had the highest glucose transport 
activity. They determined that it reduced the plas-
ma glucose by improving glucose transport [32]. In 
a study of obese and normal weight individuals, in 
the measurements made 120 minutes after cinna-
mon consumption, cinnamon was found to reduce 
the postprandial blood glucose in both groups [33].
It has been reported in a study that 500 mg of cin-
namon capsule per day provides positive improve-
ment in the preprandial plasma glucose level of in-
dividuals diagnosed with metabolic syndrome [34].
In the study of Stoecker et al. (2010) 137 type 
2 diabetes mellitus patients were evaluated for 
2 months. The use of 500 mg cinnamon cap-
sules was found to cause a decrease in prepran-
dial and postprandial blood glucose levels [35].
In the study of Akilen et al. (2010) 2 g/day 
Cinnamomum cassia type cinnamon con-
sumption for 12 weeks was observed to cause 
a significant decline in HbA1c level [26].
In the study of Lu et al. (2012) a group that con-
sumed ground cinnamon was compared with a 
placebo group. The study included 66 Chinese 
people with type 2 diabetes mellitus. At the end 
of 90 days, a significant decline was observed in 
HbA1c. No significant decline was observed in 
the placebo group. Preprandial blood glucose was 
found to decline significantly in both groups [36].
A meta-analysis of 6 clinical trials involving cin-
namon has included 435 people. It was found that 
cinnamon reduced preprandial blood glucose, 
and HbA1c decreased in short-term studies [37].
In one study Cinnamon supplementation led to im-
provement of all anthropometric (Body Mass Index, 
body fat, and visceral fat), glycemic (FPG, 2hpp, 
HbA1C, Fasting Insulin, and Insulin Resistance), 
and lipids (Cholesterol Total, LDL-c and HDL-c) 
outcomes (except for triglycerides level). All ob-
served changes (except for Cholesterol Total and 
LDL-c) were significantly more prominent in pa-
tients with higher baseline Body Mass Index [19].
Costello et al. (2016) in one study concluded that 
cinnamon supplements added to standard hypo-
glycemic medications and other lifestyle thera-
pies had modest effects on FPG and HbA1c [20].
Sali et al. (2018) in one study examined the effect 
of different molecules derived from different parts 
of cinnamon on diabetes type 2 enzyme (Dipep-
tidyl peptidase-4) and carried out primary stud-
ies concerning cinnamon anti-diabetic effect [38].

Mirmiranpour H et al. (2019) in one study con-
cluded the use of probiotic supplements (individ-
ually or in combination with cinnamon) leads to a 
reduction in blood glucose and an increase in anti-
oxidant enzymes in people with type 2 diabetes [39].
Namazi et al. (2019) in one study concluded Sup-
plementation with cinnamon can reduce serum 
levels of glucose with no changes in other glyce-
mic parameters and anthropometric indices [40].
Deyno S et al. (2019) in one study observed Cinnamon 
significantly reduced fasting blood glucose (FBG) 
and homeostatic model assessment for insulin resis-
tance (HOMA-IR) level compared to placebo [41].
Hendre AS et al. (2019) in one study concluded high-
ly significant reduction in fasting as well as in post 
prandial blood glucose and significant difference in 
serum insulin by the end of 3 months period. Sim-
ilarly, significant changes were observed in homeo-
static model assessment of insulin resistance [42].

Conclusion
Cinnamon has been used as a natural tradition-
al medicine in numerous cultures throughout the 
world. From the findings of various studies, it can 
be concluded that the oral administration of cin-
namon extracts has a valuable effect on blood glu-
cose levels and hemoglobin A1C. Additional stud-
ies are required to determine the effectiveness of 
the active principles of cinnamon and their thera-
peutic properties in the management of diabetes.
Authors’ contribution
All authors contributed equally to the manuscript.

Conflicts of interest
The authors declared no competing interests.

Ethical considerations 
Ethical issues (including plagiarism, data fab-
rica¬tion, double publication and etc.) 
have been completely ob¬served by author.
Funding/Support 
None. 

References
1. American Diabetes Association. Diagnosis and classifica-

tion of diabetes mellitus. Diabetes Care 2014; 37(1):S81-90.
2. Craig ME, Hattersley A, Donaghue KC. Definition, epidemi-

ology and classification of diabetes in children and adoles-
cents. Pediat Diab. 2009; 10:3-12.

3. Roglic G. WHO Global report on diabetes: A summary. Int J 
Noncommun Dis 2016; 1(1): 3.

4. Thunander M, Törn C, Petersson C, Ossiansson B, Fornander 
J, Landin-Olsson M. Levels of C-peptide, body mass index 

 [
 D

O
I:

 1
0.

52
54

7/
pb

p.
2.

2.
33

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
23

-0
5-

17
 ]

 

                               3 / 5

http://dx.doi.org/10.52547/pbp.2.2.33
https://pbp.medilam.ac.ir/article-1-51-en.html


Ostadpoor M et al.

36   Plant Biotechnology Persa Volume 2, Issue 2, 2020

and age, and their usefulness in classification of diabetes in 
relation to autoimmunity, in adults with newly diagnosed 
diabetes in Kronoberg, Sweden. Europ J Endocrinol 2012; 
166(6):1021-9.

5. Rosenbloom AL, Silverstein JH, Amemiya S, Zeitler P, Klin-
gensmith GJ. Type 2 diabetes in children and adolescents. 
Pediat Diab 2009; 10: 17-32.

6. Cakan N, Kizilbash S, Kamat D. Changing spectrum of dia-
betes mellitus in children: challenges with initial classifica-
tion. Clin Pediat 2012; 51(10): 939-44.

7. Aynalem SB, Zeleke AJ. Prevalence of diabetes mellitus and 
its risk factors among individuals aged 15 years and above in 
Mizan-Aman town, Southwest Ethiopia, 2016: a cross sec-
tional study. Int J Endocrinol 2018; 2018.

8. Kufeldt J, Kovarova M, Adolph M, Staiger H, Bamberg M, 
Haering HU, Fritsche A, Peter A. Prevalence and distribu-
tion of diabetes mellitus in a maximum care hospital: ur-
gent need for HbA1c-screening. Experimen Clin Endocrinol  
Diab 2018; 126(02):123-9.

9. Gruenwald J, Freder J, Armbruester N. Cinnamon and health. 
Critical Rev Food Sci Nutr 2010; 50(9):822-34.

10. Ulbricht C, Seamon E, Windsor RC, Armbruester N, Bryan 
JK, Costa D, Giese N, Gruenwald J, Iovin R, Isaac R, Grimes 
Serrano JM. An evidence-based systematic review of cinna-
mon (Cinnamomum spp.) by the Natural Standard Research 
Collaboration. J Diet Suppl 2011; 8(4):378-454.

11. Shen Y, Jia LN, Honma N, Hosono T, Ariga T, Seki T. Bene-
ficial effects of cinnamon on the metabolic syndrome, in-
flammation, and pain, and mechanisms underlying these 
effects–a review. J Trad Complement Med 2012; 2(1):27-32.

12. Bandara T, Uluwaduge I, Jansz ER. Bioactivity of cinnamon 
with special emphasis on diabetes mellitus: a review. Int J 
Food Sci Nutr 2012; 63(3): 380-6.

13. Chen P, Sun J, Ford P. Differentiation of the four major 
species of cinnamons (C. burmannii, C. verum, C. cassia, 
and C. loureiroi) using a flow injection mass spectrometric 
(FIMS) fingerprinting method. J Agricult Food Chem 2014; 
62(12): 2516-21.

14. Oketch‐Rabah HA, Marles RJ, Brinckmann JA. Cinnamon 
and cassia nomenclature confusion: a challenge to the ap-
plicability of clinical data. Clin Pharmacol Therap 2018; 
104(3):435-45.

15. Gruenwald J, Feder J, Armbruester N. Cinnamon and health. 
Critical Rev Food Sci Nutr 2010; 50: 822-834.

16. Singh G, Maurya S, DeLampasona MP, Catalan CA. A com-
parison of chemical, antioxidant and antimicrobial studies 
of cinnamon leaf and bark volatile oils, oleoresins and their 
constituents. Food Chem Toxicol 2007; 45(9): 1650-61.

17. Yeh HF, Luo CY, Lin CY, Cheng SS, Hsu YR, Chang ST. Meth-
ods for thermal stability enhancement of leaf essential oils 
and their main constituents from indigenous cinnamon (Cin-
namomum osmophloeum). J Agricultural Food Chem 2013; 
61(26):6293-8.

18. Ranasinghe P, Pigera S, Premakumara GS, Galappaththy 
P, Constantine GR, Katulanda P. Medicinal properties of 
‘true’cinnamon (Cinnamomum zeylanicum): a systematic 
review. BMC Complemen Altern Med 2013; 13(1):275.

19. Qin B, Panickar KS, Anderson RA. Cinnamon: potential role 
in the prevention of insulin resistance, metabolic syndrome, 
and type 2 diabetes. J Diab Sci Technol 2010; 4(3):685-93.

20. Costello RB, Dwyer JT, Saldanha L, Bailey RL, Merkel J, 
Wambogo E. Do cinnamon supplements have a role in gly-
cemic control in type 2 diabetes? A narrative review. J Acad-
emy Nutr Diet 2016; 116(11): 1794-802.

21. Zare R, Nadjarzadeh A, Zarshenas MM, Shams M, Heydari 
M. Efficacy of cinnamon in patients with type II diabetes 

mellitus: A randomized controlled clinical trial. Clin Nutr 
2019; 38(2):549-56.

22. Kim SH, Hyun SH, Choung SY. Anti-diabetic effect of cinna-
mon extract on blood glucose in db/db mice. J Ethnophar-
macol 2006; 104(1-2):119-23.

23. Kumar SS, Mukkadan JK. Anti-diabetic effect of oral ad-
ministration of cinnamon in wistar albino rats. BMJ 2013; 
2(3):97-9.

24. Anderson RA, Zhan Z, Luo R, Guo X, Guo Q, Zhou J, Kong 
J, Davis PA, Stoecker BJ. Cinnamon extract lowers glucose, 
insulin and cholesterol in people with elevated serum glu-
cose. J Trad Complement Med2016; 6(4):332-6.

25. Al-Yasiry K, Kathum W, Al-Ganimi Y. Evaluation of Anti-Di-
abetic Effect of Cinnamon in Patients with Diabetes Mellitus 
Type Ii in Kerbala City. J Natural Sci Res 2014; 4(4):43-5.

26. Akilen R, Tsiami A, Devendra D, Robinson N. Glycated hae-
moglobin and blood pressure‐lowering effect of cinnamon 
in multi‐ethnic Type 2 diabetic patients in the UK: a ran-
domized, placebo‐controlled, double‐blind clinical trial. 
Diabetic Med 2010; 27(10):1159-67.

27. Governa P, Baini G, Borgonetti V, Cettolin G, Giachetti D, 
Magnano AR, Miraldi E, Biagi M. Phytotherapy in the man-
agement of diabetes: a review. Molecules 2018; 23(1):105.

28. Solomon TP, Blannin AK. Effects of short‐term cinnamon in-
gestion on in vivo glucose tolerance. Diabetes Obesity Me-
tabolism 2007; 9(6):895-901.

29. Hlebowicz J, Hlebowicz A, Lindstedt S, Björgell O, Höglund 
P, Holst JJ, Darwiche G, Almer LO. Effects of 1 and 3 g cin-
namon on gastric emptying, satiety, and postprandial blood 
glucose, insulin, glucose-dependent insulinotropic polypep-
tide, glucagon-like peptide 1, and ghrelin concentrations in 
healthy subjects. Am J Clin Nutr 2009; 89(3):815-21.

30. Solomon TP, Blannin AK. Changes in glucose tolerance and 
insulin sensitivity following 2 weeks of daily cinnamon 
ingestion in healthy humans. Europ J Appl Physiol 2009; 
105(6):969.

31. Tang M, Larson-Meyer DE, Liebman M. Effect of cinnamon 
and turmeric on urinary oxalate excretion, plasma lipids, 
and plasma glucose in healthy subjects. Am J Clin Nutr 
2008; 87(5):1262-7.

32. Kim W, Khil LY, Clark R, Bok SH, Kim EE, Lee S, Jun HS, 
Yoon JW. Naphthalenemethyl ester derivative of dihydroxy-
hydrocinnamic acid, a component of cinnamon, increas-
es glucose disposal by enhancing translocation of glucose 
transporter 4. Diabetolog 2006; 49(10):2437-48.

33. Magistrelli A, Chezem JC. Effect of ground cinnamon on 
postprandial blood glucose concentration in normal-weight 
and obese adults. J Academy Nutr Diet 2012; 112(11):1806-
9.

34. Ziegenfuss TN, Hofheins JE, Mendel RW, Landis J, Ander-
son RA. Effects of a water-soluble cinnamon extract on 
body composition and features of the metabolic syndrome 
in pre-diabetic men and women. J Int Society Sports Nutr 
2006; 3(2):45.

35. Stoecker BJ, Zhan Z, Luo R, Mu X, Guo X, Liu Y, Guo Q, 
Zhou J, Kong J, Zhou Z, Cui B. Cinnamon extract lowers 
blood glucose in hyperglycemic subjects. Faseb J Nutr 2010; 
https://doi.org/10.1096/fasebj.24.1_supplement.722.1

36. Lu T, Sheng H, Wu J, Cheng Y, Zhu J, Chen Y. Cinnamon 
extract improves fasting blood glucose and glycosylated 
hemoglobin level in Chinese patients with type 2 diabetes. 
Nutr Res 2012; 32(6):408-12.

37. Akilen R, Tsiami A, Devendra D, Robinson N. Cinnamon 
in glycaemic control: Systematic review and meta-analysis. 
Clin Nutr 2012; 31(5):609-15.

38. Sali B, Said G, Noureddine M, Hocine A. Molecular Mod-

 [
 D

O
I:

 1
0.

52
54

7/
pb

p.
2.

2.
33

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
23

-0
5-

17
 ]

 

                               4 / 5

http://dx.doi.org/10.52547/pbp.2.2.33
https://pbp.medilam.ac.ir/article-1-51-en.html


Cinnamon Properties Effects on Blood Glucose and Hemoglobin A1C in Diabetic People

    37Plant Biotechnology Persa Volume 2, Issue 2, 2020

eling Interaction Between Enzyme Diabetes Type 2 Dipep-
tidyl-Peptidase (DPP-4) and Main Compound of Cinnamon. 
Curr Enz Inhib2018; 14(1):61-6.

39. Mirmiranpour H, Huseini HF, Derakhshanian H, Khodaii Z, 
Tavakoli-Far B. Effects of probiotic, cinnamon, and synbiotic 
supplementation on glycemic control and antioxidant status 
in people with type 2 diabetes; a randomized, double-blind, 
placebo-controlled study. J Diab Metab Disor2019:1-8.

40. Namazi N, Khodamoradi K, Khamechi SP, Heshmati J, Ayati 
MH, Larijani B. The impact of cinnamon on anthropometric 
indices and glycemic status in patients with type 2 diabe-
tes: A systematic review and meta-analysis of clinical trials. 
Complement Therap Med 2019; 43:92-101.

41. Deyno S, Eneyew K, Seyfe S, Tuyiringire N, Peter EL, Mu-
luye RA, Tolo CU, Ogwang PE. Efficacy and safety of cinna-
mon in type 2 diabetes mellitus and pre-diabetes patients: 
A meta-analysis and meta-regression. Diab Res Clin Prac 
2019:107815.

42. Hendre AS, Sontakke AV, Patil SR, Phatak RS. Effect of cinna-
mon supplementation on fasting blood glucose and insulin 
resistance in patients with type 2 diabetes. Pravara Med Rev 
2019; 11(2): 3.

 [
 D

O
I:

 1
0.

52
54

7/
pb

p.
2.

2.
33

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

bp
.m

ed
ila

m
.a

c.
ir

 o
n 

20
23

-0
5-

17
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://dx.doi.org/10.52547/pbp.2.2.33
https://pbp.medilam.ac.ir/article-1-51-en.html
http://www.tcpdf.org

