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���D!G�(ก�+ 5+G�(F!กH �%+�(F%G%.ก�!�!1**!&�$#�$7�'�3$�$กC3&���%*35D7�+�5(52��+ D�(��E�
ก�!)Iก���.E%.�� >1*!&�(���'4J5#2#���!!-ก!!%5+G�(�*B�!&22C3&�$��!�&K�57$%���'4J5+4�+��
*!&�$#�$7�'#�(�3$�$ก�5(52��+ ���2�������ก����3��: ก�!)Iก���.E�42�A�(���$L�+L�ก����A5%,3������ $
C3&����A5%,3@�*!&�#)F#+L�>I(*M �.). 2016 �D+��D�345ก(���P'�&(���$L�+!,*C22 Randomized 
controlled trials (RCT) �ก.J+�ก�2*!&�$#�$7�'�5(52��+@�%�1�+�#�E(7���F#+C3&7���5�(ก0� [,A�$L�+
L?���� 2 �� *!&�%$��4J5�!4J5( 2#��D+G5 �1-7�'(���$L�+C3&�ก�D�A5%,3C22�*B�5$�!& G5ก�� ��ก����3��: 
'2(���$L�+L�กก�!�42�A�L?���� 133 �!4J5(�D+%.(���$L�+L?���� 15 ก�!)Iก�� ([,A��A�!G�%ก�!)Iก��!�% 
621 ��) >,ก�?�%��$��!�&K�*!&�$#�$7�' [3ก�!)Iก��'2�G�52��+��%�!>3D!&D�2�E?� �3 FBS (WMD -
8.99 mg/dL; 95%CI -14.66, -3.31; p=0.002) 3DF�%��@��345D��$D LDL (WMD -10.05 mg/dL; 95%CI -
18.12, -1.98; p=0.01) C3& TG (WMD -7.03 mg/dL; 95%CI -12.56, -1.50; p=0.01) FDA5+G�(%.��+�?���m
#�(�>$ $ C GF%G'2���%C ก G�(@�ก�!3D���D!G�(ก�+�%4J5�*!.+2�#.+2ก�2+�K35กC3&F%G'25�ก�!F%G   
'I(*!&�(��#.J!1�C!(L�กก�!@�A52��+ ��&���ก����3��: ก�!�$��!�&K�57$%���!�E(�.E'2�G�52��+��%�!>3D
!&D�2�E?� �3C3&F�%��@��345D C G5+G�(F!กH �%��!'$L�!-�>I(���%*35D7�+ 5�ก�!F%G'I(*!&�(��!G�%DA�+
C3&��!%.ก�!)Iก��C22 RCT ���D@KmG#.J@�A��!�ก�DL�ก52��+@�[,A��A�!G�%ก�!)Iก��#.JL?��'�&�'4J5+4�+��
*!&�$#�$7�'�5(52��+ 
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A Meta-analysis of the Efficacy of Cinnamon on blood glucose,             
lipid profile and anthropometric parameters : An updated literature review 

Chettawat Sakhankort1 *, Tawit Morapat1, Pongprayoon Koonmee1, Kritsanee Saramunee2, Bunleu Sungthong3, 
Wiraphol Phimarm4  

 

Abstract 
Introduction: Cinnamon has been used as alternative medicine for reducing blood glucose, 

lipid lowering, and decrease anthropometric parameters. However, no summarization of all clinical 
effects and safety has been evaluated. Therefore, our study aimed to review literatures 
systematically and conduct the meta-analysis to confirm clinical efficacy of cinnamon. Methods: 
International and Thai databases were searched from inception through year 2016. Comparative 
randomized controlled trials (RCT) investigating oral cinnamon in human, written in English or Thai. 
Two independent authors evaluated title, abstract, quality of studies and extract data. Results: From 
133 articles were identified, 15 trials involving 621 participants were included for efficacy analysis. 
The resulted showed statistically significant difference of efficacy in FBS (WMD -8.99 mg/dL; 95%CI 
-14.66, -3.31; p=0.002), LDL (WMD -10.05 mg/dL; 95%CI -18.12, -1.98; p=0.01) and TG (WMD -
7.03 mg/dL; 95%CI -12.56, -1.50; p=0.01). There were no statistically significant differences in 
anthropometric parameters. No serious adverse events from cinnamon had been found during the 
studies. Conclusion: This meta-analysis revealed that cinnamon may improve fasting blood 
glucose, lipid profile. However, the adverse side effect and safety should be concerned. A large, 
well-designed RCT using a standardized preparation of cinnamon will provide definitive data on 
specific participants. 
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 �!�K��@LC3&K35D�345D (Cardiovascular 
disease; CVD) �*B��!�#.J%.5� !�ก�!��.+�.�$ �,( L�ก
!�+(���>$ $����!-�1��5(*!&�#)F#+*M '.). 2550 y 
2557 5� !� �+DA�+ �!�K��@LC3&K35D�345D %.5� !�
 �+�'$J%�,(�IE�5+G�( G5��4J5( �P'�&*M 2557 %.[,A��.+�.�$ 
L�ก�!�K��@LC3&K35D�345D#�E(K%D 58,681 �� G5
*!&��ก! 100,000 �� (Ministry of Public Health, 
Bureau of Non Communicable Disease. Annual  
Report,  2015) 
 *�LL�+��.J+(�5(ก�!�ก$D�!�K��@LC3&K35D
�345D%.5+,GK3�+*�LL�+��G� ก�!%.!&D�2�E?� �3C3&
F�%��@��345D�,( !�%>I(7��&5A��K!45�E?�K��ก�ก$� 
(Chapman et al., 2011) ก�!��2�1%*�LL�+��.J+(
D�(ก3G��L&��%�!>3Dก�!�ก$D�!�K��@LC3&K35D�345D
C3&7��&C#!ก�A5��ก.J+��A5(FDA5+G�(%.��+�?���m 
(Davidson et al., 2009) 
 52��+ (Cinnamon) �*B��%1�F'!@��()� 
Lauraceae %.�4J5�$#+�)�� !��45 Cinnamomum spp. 
�*B��%1�F'!#.J@�A%����#�E(@�DA��ก�!C G(ก3$J�C3&!�
@�5�K�! (Singh et al., 2007) C3&%.!�+(���G�52��+
��%�!>@�A3D!&D�2�E?� �3C3&F�%��@��345DFDA L�ก
ก�!)Iก��@��� ��#D35('2�G�ก�!@�A��!�ก�DL�ก
52��+K!4552��+��$D[(CKA(��%�!>3D!&D�2�E?� �3 
F�%��@��345DC3&3D�E?�K��ก �'$J%���%F� G55$��,3$� 
( insulin sensitivity) �'$J %ก!&2��ก�!  tyrosine 
phosphorylation (Anderson et al., 2008) C3&�'$J% 
peroxisome proliferator-activated receptors (PPARs) 
FDA (Anand et al., 2010) �5กL�ก�.E52��++�(��%�!>
�'$J% plasma adipose-derived factors C3&+.���#.J�'$J%
ก!&2��ก�!�% �253$�I%��!��2F��D!  !�%>I(�'$J%ก�!
�3�+F�%��FDA5.กDA�+ (Qin et al., 2010) L�กก�!)Iก��
C22 In vitro '2�G� ��!*!&ก52 Polyphenolic �5(

52��+��%�!>+�2+�E(ก�! differentiation �5( adipocyte 
�5กL�ก�.E+�(%.ก�!)Iก��'2�G�52��+��%�!>+�2+�E( 
lipolysis, lipogenesis +�2+�E(ก�!D,D�I%�5(F�%��#.J3?�F�A
FDA �IJ(ก!&2��ก�! G�(� �K3G��.E�G([3@KA�E?�K��ก3D3(
FDAC3&+�('2�G� cinnamaldehyde ��%�!>3Dก�!K3�J( 
ghrelin �IJ(�*B��5!��%���$DK�IJ(#.J�*B����K 1�5(
�!�5A�� (Mollazadeh et al., 2016) 
 ก�!)Iก��*!&�$#�$7�'#�(�3$�$ก�5(
52��+@�ก�!3D!&D�2�E?� �3C3&F�%��@��345D+�(�(
@KA[3ก�!)Iก��#.J��DC+A(ก�� (Khan et al., 2003; 
Mang et al., 2006; Vanschoonbeek et al., 2006; 
Blevins et al., 2007; Crawford et al., 2009; Akilen et 
al., 2010) L�กก�!#2#���!!-ก!!%5+G�(�*B�!&22
C3&�$��!�&K�57$%��*!&�$#�$7�'�5(52��+#.J[G��%�
'2�G� 52��+%.*!&�$#�$7�'@�ก�!3D!&D�2�E?� �3@�
�345DK3�(5D5�K�! (Fasting blood sugar; FBS) 
(Davis et al., 2011; Allen et al., 2013) 3DF�%��@�
�345D��$D Low density lipoprotein (LDL), total 
cholesterol C3& triglyceride (TG) (Allen et al., 2013) 
C G+�(F%G%.ก�!)Iก��>I([33�'��#�(�3$�$กDA���E?�K��ก 
���%*35D7�+�5(52��+ 
 D�(��E�ก�!)Iก���.ELI(%.�� >1*!&�(���'4J5
#2#���!!-ก!!%5+G�(�*B�!&22C3&�$��!�&K�57$
%��*!&�$#�$7�'�5(52��+@�ก�!3D!&D�2�E?� �3 
F�%��@��345D �E?�K��กC3&���%*35D7�+  
  
���2�������ก����3�� 

 ก�!�$L�+�.E �*B�ก�!#2#���!!-ก!!%
5+G�(�*B�!&22C3&�$��!�&K�57$%��(���$L�+!,*C22 
Randomized controlled trial (RCT) #.J)Iก��
�ก.J+�ก�2*!&�$#�$[3�5(52��+@�!,*C22 G�(� @�
ก�!3D!&D�2�E?� �3 F�%��@��345DC3&���D!G�(ก�+  
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 [,A�$L�+FDA�42�A�(���$L�+5+G�(�*B�!&22 
(Systematic review) L�ก����A5%,35$�3Hก#!5�$ก��
FDACกG PubMed, Science-Direct C3& Scopus  �E(C G
�!$J% A�L�>I(���#.J 30 '0)L$ก�+� 2559 C3&ก�!�A�K�
�5(DA�+%45 (Hand searching) �D+@�A�?��A�FDACกG 
Cinnamon, glucose, trial, human trial, glucose 
lowering, glycemic control, FBS, Hemoglobin A1c 
(HbA1c), lipid lowering, LDL, High density lipoprotein 
(HDL), TG, Total cholesterol (TC), blood pressure, 
anthropometric parameter, body weight, body mass 
index (BMI), effectiveness, pharmacological activity 
C3A�@�A�?���4J5% and, or C3& not 
 � ก - q� @ � ก� ! �� D � 34 5 ก ( �� �$ L� + � �A � 
(Inclusion criteria) FDACกG �*B�ก�!)Iก��#.J!�+(��
*!&�$#�$[3�5(52��+@�!,*C22 G�(� �D+ก�!
!�2*!&#����G� !,*C22��!�ก�DK!45[(CKA( C3&
!�+(��*!&�$#�$[35+G�(�A5+ 1 [33�'��#.J�ก.J+��A5(
ก�2ก�!)Iก��FDACกG FBS, HbA1c, LDL, HDL, TC, 
TG, body weight, BMI C3& waist circumference 
!�%>I([3ก�! !�L#�(KA5(*p$2� $ก�!#�(�.���%.
�ก.J+�ก�2ก�!#?�(���5( �2 (liver function test) 
C3&ก�!#?�(���5(F  (renal function test) �*B� A� 
�ก-q�@�ก�!��D55กFDACกG ก�!)Iก��#.JF%G!�+(��
[3ก�!)Iก��@�!,*�5( ���3�C3&F%G!�+(���G�
'4E�����5( ��C*! 
ก���$�#������
���&%��@�����3�� 
 [,A�$L�+L?���� 2 ��+G5(���$L�+�D+@�A
C22�5!�%ก�!+G5(���$L�+�IJ(%.K���A5D�( G5F*�.E �4J5[,A
C G( *M#.J .'$%'� !,*C22ก�!)Iก�� !&+&��3�#.J
#?�ก�!)Iก�� 3�ก�-&ก31G%*!&��ก! ���D�5(
*!&��ก! ���D�5(52��+#.J)Iก��C3&���%>.J@�
ก�!@KA [33�'��#.J#?�ก�!)Iก��  
 (���$L�+#.J[G��ก�!��D�345ก#�E (K%D>,ก
*!&�%$��1-7�'DA�+C22*!&�%$��5( Jadad C3&

�-& (1996) �D+(���$L�+#.J FDA�&C�� �E (C G  3 
�&C���IE�F*>45�G��*B�(���$L�+#.J%.�1-7�'�,( 
K3�(L�ก��E�[,A�$L�+*!&�%$����%��.J+(�5((���$L�+
 �%C��#�(�5( Cochrane risk of bias  �%
C��#�(�5( PRISMA ก�!'$L�!-�(���$L�+ 1 
�!4J5(L&@�A[,A�$L�+ 2 ��K�ก%.���%�KH���DC+A(ก��L&
@�A[,A�$L�+��#.J 3 �*B�[,A �D�$� 
 [33�'��K3�ก@�ก�!�$��!�&K��45*!&�$#�$[3
@�ก�!3D�E?� �3 F�%��@��345D ���D!G�(ก�+C3&
�G�#�(KA5(*p$2� $ก�! ก�!��D[3@�A�G��P3.J+C3&�G�
�2.J+(�2�%� !��� 
�_����2`��H��ก���������	
 
 ก�! �� D[3 3� ' �� � 5 (C G 3 & � � C*! @�
ก�!)Iก���.EL&5+,G@�!,*�5( ��C*! G5��4J5( �D+
!�+(��[3ก�!)Iก���*B��G��P3.J+C3&�G���2.J+(�2�
%� !��� ก�!C�D([3ก�!�$��!�&K�57$%��L&
�?����5[3ก�!!�%�A5%,3 (pooled estimate) @�
!,*ก!�� Forest plot �IJ(L&@�AC�D(�G��P3.J+�5(
���%C ก G�(C22>G�(�E?�K��ก (weighted mean 
difference; WMD) �IJ(�?���-FDAL�กก�!�?��G�
[33�'��  - �$E��1Dก�!)Iก��32�G �'4E ���� - 
L1D�!$J% A�ก�!)Iก�� �?�K!�2�G���2.J+(�2�%� !��� 
(SD) L&�?���-@K%G�D+@�A�, !  SD=[(SDpre-

treatment)
2+(SDpost-treatment)

2-(2RxSDpre-treatmentxSDpost-

treatment) (Serban C, 2015) C3&�G�(���%��4J5%�J� 
95% (95% Confidence interval; 95%CI) @�ก�!
!�%[3(���$L�+L&@�A�*!Cก!%�?��!HL!,* Review 
Manager (Revman) version 5.3 ก�!��D���%F%G
�*B��5ก'����  (Heterogeneity) �5(ก�!)Iก��#.J
�?�%��$��!�&K�@�A�G� percentage of inconsistency 
index (I2) �IJ(%.�G�5+,G!&K�G�( 0-100% K�ก%.�G� I2 %.
�G�!A5+3& 25 C�D(�G�%.���%�*B��5ก'����@�
!&D�2�,( K�ก%.�G�!A5+3& 50 C�D(�G�%.���%�*B��5ก
'����@�!&D�2*��ก3�( C G>A�%.�G�!A5+3& 75 C�D(
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�G�%.���%�*B��5ก'����@�!&D�2 J?�K!45F%G�*B��5ก
'���� (Higgins, et al. 2003) ก�!!�%[3ก�!)Iก��
�?�K!�2�A5%,3#.J%.���%�*B��5ก'���� (I2 <50) L&@�A 
Fixed effect model K�กF%G%.���%�*B��5ก'����L&
@�A Random effect model C3&@�A Funnel plot �'4J5
�$��!�&K�5� $L�กก�! .'$%'� (publication bias) 
C3&@�A Begg and Egger�s test �'4J5�$��!�&K�5� $
L�กก�! .'$%'��?�K!�2[33�'��#.J%. �E(C G 5 ก�!)Iก��
�IE�F* 
 
��ก����3��   
 [3ก�!�42�A�(���$L� +DA �+�? ��A�L�ก
����A5%,3#.Jก?�K�D '2�G�%.(���$L�+#.J �ก.J+��A5(
L? � C�ก �%����A 5%, 3#.J �4 2�A� FDA D� (  G 5 F*�.E 
PubMed 36 �!4J5( Science-Direct 25 �!4J5(C3& 
Scopus 72 �!4J5( �%4J5��D�345ก(���$L�+ �%�ก-q�#.J
ก?�K�D'2(���$L�+#.J[G��ก�!'$L�!-�L?���� 15 
�!4J5( D�(C�D(@�!,*#.J 1  
 (���$L� +#�E ( 15 �!4J5(#.J >,ก��D��A�%.���D
 ��5+G�(%�ก#.J�1DL?���� 109 �� �A5+#.J�1DL?���� 18 
�� !�%#�E (K%D 621 �� (���$L�+L?���� 6 �!4J5(
#?�ก�!)Iก��@�*!&�#)�K!��5�%!$ก� 5.ก 9 ก�!)Iก��
#?�@�*!&�#)*�ก.�>�� ����5!�C3�D� F#+  �+5!%�. 
5�(ก0� 5$�!��53 L.� 5$K!G��C3&��.�D� !&+&��3�#.J
 $D �%[3ก�!)Iก��5+,G!&K�G�( 20 ���>I( 4 �D45�
!,*C22[3$ 7�-q��5(52��+#.J@�A@�ก�!)Iก��FDACกG 
52��+[( !�+3&�5.+D54J�� D�(C�D(@� �!�(#.J 1 
ก������
�����������3�� 
 ก�!�!1*5� $�5(C G3&(���$L�+L�กก�!
*!&�%$�5� $'2�G�%. 9 (���$L�+#.J*ก*�D!,*C22ก�!@KA
+�#.J @KA  (Allocation concealment) (���$L�+ 7 
ก�!)Iก��%.ก!&2��ก�!�1G%*ก*�D 2 #�( (Double 

blind randomized controlled trial) C3& 2 ก�!)Iก��
F%GFDA*ก*�D[,A*!&�%$�[3ก�!)Iก�� (Participant and 
personnel and blinding of outcome assessment) 
�G��[3ก�!*!&�%$�5� $@�DA��54J�� '2�G�#1ก� 
ก�!)Iก��#.J>,ก��D��A�%.5� $5+,G@�!&D�2 J?� (Low risk 
of bias) ก�!)Iก��#�E(K%D#.J�?�%��$��!�&K��!�E(�.E%.
5� $5+,G@�!&D�2 J?�D�(C�D(@� �!�(#.J 2 
���$������������"�� 
 L�กก�!�$��!�&K�57$%��(���$L�+L?���� 12 
�!4J5(DA�+ Random effect model '2�G�52��+��%�!>
3D!&D�2 FBS FDA5+G�(%.��+�?���m#�(�>$ $ (WMD -
8.99 mg/dL; 95%CI -14.66, -3.31; p=0.002) [3
ก�!#D�52���%F%G�*B��5ก'����!&K�G�(ก�!)Iก��
'2�G�%.���%F%G�*B��5ก'���� (I2=87%, p<0.00001) 
(!,*#.J 2) �G��[3 G5!&D�2 HbA1c '2�G�52��+F%G%.
*!&�$#�$7�'@�ก�!3D!&D�2 HbA1c (WMD 0.06%; 
95%CI -0.01, 0.13; p=0.11) [3ก�!#D�52���%F%G
�*B��5ก'����!&K�G�(ก�!)Iก��'2�G�%.���%�*B��5ก
'���� (I2=37%, p=0.10) 
���$������!�
������"�� 
 L�กก�!�$��!�&K�57$%��'2�G�52��+%.
*!&�$#�$7�'@�ก�!3DF�%��@��345D��$D LDL C3& 
TG (WMD -10.05 mg/dL; 95%CI -18.12, -1.98; 
p=0.01 C3& WMD -7.03 mg/dL; 95%CI -12.56, -
1.50; p=0.01  �%3?�D�2) D�(C�D(@�!,*#.J 3 C3&!,*#.J 
4  �%3?�D�2 C GF%G%.[3 G5!&D�2F�%��@��345D HDL 
C3& TC (WMD 0.24 mg/dL; 95%CI -1.19, 1.68; 
p=0.74 C3& WMD -9.69 mg/dL; 95%CI -23.70, 
4.32; p=0.18  �%3?�D�2) [3ก�!#D�52���%�*B��5ก
'����'2�P'�&[33�'�� G5!&D�2 TG #.J%.���%�*B��5ก
'���� (I2=0%; p=0.64)  
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�G��2` 1 C�D([3ก�!��D�345ก(���$L�+ 
 
������2` 1 �A5%,3#�J�F*�5(ก�!)Iก��#.J��D��A� 

ก��6aกA� �����6 �G�#��
ก��6aกA� 

ก�&$

�����$�� 

�������� ก��#��ก#b� ��
ก��6aกA� 

Jadad 
score ก�&$


����� 
ก�&$


����&
 
Khan 2003 *�ก.�>�� RCT DM type 2 20 ��� G1. 52��+

C�*�,3 1 ก!�%
 G5��� 
G2. 52��+
C� * �, 3  3 
ก!�% G5��� 
G3. 52��+
C� * �, 3  6 
ก!�% G5��� 

+�K35ก 52��+#�E( 3 
���D3D
!&D�2 FBS, 
TG, LDL 
C3& TC   FDA
5+G�(%.
��+�?���m
#�(�>$ $ 

4 

Vanchoonbeek 
2006 

����5!�C3�D� DRCT DM type 2 6 ��*D�K� 52��+ 1500 
%ก. G5��� 

+�K35ก 5 2 � � + %.
*!&�$#�$7�'
F%G G�(ก�2+�
K35ก@�ก�!
3 D �E? �  � 3 
C3&F�%��@�
�345D 

5 

 
 
 
 
 

(���$L�+#.J�ก.J+��A5(�42�A�L�ก PubMed 36 �!4J5( Science-Direct 25 �!4J5(C3& Scopus 72 �!4J5(  

�42�A�(���$L�+P2�2� H% 54 �!4J5( 

��D55กK3�(L�ก*!&�%$��4J5�!4J5(C3&2#��D+G5 118 �!4J5(  

(���$L�+#.J�?�%�#2#���!!-ก!!%5+G�(�*B�!&22C3&�$��!�&K�57$%�� 15 �!4J5( 
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������2` 1 ( G5) 

 

ก��6aกA� �����6 �G�#��
ก��6aกA� 

ก�&$

�����$�� 

�������� ก��#��ก#b� ��
ก��6aกA� 

Jadad 
score ก�&$


����� 
ก�&$


����&
 
Mang 2006 �+5!%���. RCT DM type 2 4 �D45� 52��+ 3 

ก!�% G5��� 
+�K35ก 52��+3D

�E?� �3C3&
F�%��@�
�345D5+G�(%.
��+�?���m
#�(�>$ $ 

4 

Suppapitiporn 
2006 

F#+ RCT DM type 2 12   ��*D�K� 52��+ 1.5 
ก!�% G5��� 

+�K35ก 52��+%.
*!&�$#�$7�'
F%G G�(ก�2+�
K35ก@�ก�!
3D�E?� �3 
C3&F�%��@�
�345D 

3 

Ziegenfuss 
2006 

�K!��5�%!$ก� DRCT PreDM  12   ��*D�K� 52��+ 500 
%ก. G5��� 

+�K35ก 52��+3D 
FBS FDA
5+G�(%.
��+�?���m
#�(�>$ $ 

5 

Altschuler 
2007 

�K!��5�%!$ก� DRCT DM type 1 90 ��� 52��+ 1 
ก!�% G5��� 

+�K35ก 52��+3D
!&D�2 
HbA1c FDA
5+G�(%.
��+�?���m
#�(�>$ $ 

5 

Blevins 2007 �K!��5�%!$ก� RCT DM type 2 3 �D45� 52��+ 500 
%$33$ก!�% G5
��� 

+�K35ก 52��+%.
*!&�$#�$7�'
F%G G�(ก�2+�
K35ก@�ก�!
3D�E?� �3 
C3&F�%��@�
�345D 

4 
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������2` 1 ( G5) 

 

ก��6aกA� �����6 �G�#��
ก��6aกA� 

ก�&$

�����$�� 

�������� ก��#��ก#b� ��
ก��6aกA� 

Jadad 
score ก�&$


����� 
ก�&$


����&
 
Tang 2008 �K!��5�%!$ก� RCT 5����%��!

�1�7�'D. 
4 ��*D�K� 52��+ 2.8 

ก!�% G5��� 
+�K35ก 52��+%.

*!&�$#�$7�'
F%G G�(ก�2+�
K35ก@�ก�!
3D�E?� �3 
C3&F�%��@�
�345D 

4 

Crawford 2009 �K!��5�%!$ก� RCT DM type 2 3 �D45� 52��+ 1 
ก!�% G5��� 

+�K35ก 52��+3D
!&D�2 
HbA1c FDA
5+G�(%.
��+�?���m
#�(�>$ $ 

4 

Roussel 2009 �K!��5�%!$ก� DRCT [,A#.J5A��
C3&
�E?�K��ก
�ก$� 

12 ��*D�K� 52��+�ก�D 
500 
%$33$ก!�% 

+�K35ก 52��+3D
!&D�2 FBS 
FDA5+G�(%.
��+�?���m
#�(�>$ $ 

4 

Akilen 2010 5�(ก0� DRCT DM type 2 12 ��*D�K� 52��+ 2 
ก!�% G5��� 

+�K35ก 52��+3D
!&D�2 FBS, 
HbA1c FDA
5+G�(%.
��+�?���m
#�(�>$ $ 

5 

Wainstein 
2011 

5$�!��53 RCT DM type 2 12 ��*D�K� 52��+ 1.2 
ก!�% G5��� 

+�K35ก 52��+3D
!&D�2�E?� �3 
F�%��@�
�345D C3&
���D
!G�(ก�+F%G
C ก G�(L�ก
+�K35ก 

4 
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������2` 1 ( G5) 
ก��6aกA� �����6 �G�#��

ก��6aกA� 
ก�&$


�����$�� 
�������� ก��#��ก#b� ��ก��6aกA� Jadad 

score ก�&$
 
����� 

ก�&$

����&
 

Lu 2012 L.� RCT DM type 
2 

3 �D45� 52��+�ก�D 120 
%$33$ก!�% G5���C3& 
360 %$33$ก!�% G5��� 

+�
K35ก 

52��+�ก�D#�E( 2 
���%C!(
��%�!>3D&D�2
�E?� �3@��345DFDA
5+G�(%.��+�?���m
#�(�>$ $ 

4 

Askari 
2014 

5$K!G�� DRCT [,A#.J%.
7��& 
NAFLD  

12 ��*D�K� 52��+ 750 
%$33$ก!�% G5��� 

+�
K35ก 

52��+%.
*!&�$#�$7�'@�
ก�!3D FBS, TC, 
LDL, TG  C GF%G
%.[3 G5���D
!G�(ก�+ 

5 

Wickenberg 
2014 

��.�D� DRCT [,A#.J%.
7��& 
IGF 

12 ��*D�K� 52��+ 6 ก!�% G5��� +�
K35ก 

52��+%.
*!&�$#�$7�'F%G
 G�(ก�2+�K35ก
@�ก�!3D�E?� �3 
C3&F�%��@��345D 

5 

	
���	�& : RCT : randomized controlled trial; DRCT : double blinded randomized controlled trial; DM : 
diabetes mellitus; NAFLD : Non-alcoholic fatty liver disease; FBS : fasting blood sugar; TC : total 
cholesterol; TG : triglyceride; LDL: low-density lipoprotein; HDL : high-density lipoprotein; HbA1c : 
Glycated hemoglobin 

 

�G��2` 2 *!&�$#�$7�'@�ก�!3D!&D�2�E?� �3@��345D FBS �5(52��+ 
K%�+�K 1 : Khan et al., 2003 STRATA 1 K%�+>I(ก31G%#.JFDA!�252��+C�*�,3 1 ก!�% G5����*!.+2�#.+2ก�2+�K35ก 

 Khan et al., 2003 STRATA 2 K%�+>I(ก31G%#.JFDA!�252��+C�*�,3 3 ก!�% G5����*!.+2�#.+2ก�2+�K35ก 
 Khan et al., 2003 STRATA 2 K%�+>I(ก31G%#.JFDA!�252��+C�*�,3 6 ก!�% G5����*!.+2�#.+2ก�2+�K35ก 
 Lu et al., 2012 STRATA 1 K%�+>I(ก31G%#.JFDA!�252��+�ก�D 120 %$33$ก!�% G5����*!.+2�#.+2ก�2+�K35ก 
 Lu et al., 2012 STRATA 2 K%�+>I(ก31G%#.JFDA!�252��+�ก�D 360 %$33$ก!�% G5����*!.+2�#.+2ก�2+�K35ก 
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������2` 2 5� $#.J'2@�C G3&ก�!)Iก�� 

ก��6aกA� 

Se
qu

en
ce

 
ge

ne
rat

ion
 

All
oc

ati
on

 
co

nc
ea

lm
e

nt Inv
es

tig
ato

r 
bli

nd
ing

 

Pa
tie

nts
 

bli
nd

ing
 

Inc
om

ple
te 

ou
tco

me
s 

da
ta 

Se
lec

tive
 

ou
tco

me
 

rep
ort

ing
 

Ot
he

r 
so

urc
e o

f 
bia

s 
Ov

era
ll r

isk
 

of 
bia

s 

Khan 2003 L H U L L L L U 
Vanchoonbeek 2006 L L L L L L L U 
Mang 2006 L L L L L L L U 
Suppapitiporn 2006 U U H U L U H U 
Ziegenfuss 2006 L L L L L L L U 
Altschuler 2007 L L L L L L L U 
Blevins 2007 L H H U L L L U 
Tang 2008 L H L L L L L U 
Crawford 2009 L H L L L L L U 
Roussel 2009 L L L L L L L U 
Akilen 2010 L L L L L L H U 
Wainstein 2011 L H L U L L L U 
Lu 2012 L L L L U L L U 
Askari 2014 L L L L L L L U 
Wickenberg 2014 L L L L L L L U 

K%�+�K 1: L = Low risk, H = High risk, U = Unclear 

 
 
 
 

 
 
�G��2` 3 *!&�$#�$7�'@�ก�!3D!&D�2F�%��@��345D LDL �5(52��+ 
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�G��2` 4 *!&�$#�$7�'@�ก�!3D!&D�2F�%��@��345D TG �5(52��+ 
 
���$������$��ก�� 
 L�กก�!�$ ��!�&K�57$%��'2�G �%.  4 
ก�!)Iก��#.J!�+(��[3 G5���D!G�(ก�+ [3ก�!
�$��!�&K�57$%��'2�G�52��+F%G��%�!>3D�E?�K��ก 
D���.%�3ก�+C3&!52�5�FDA �D+%.�G� WMD -0.04 
kg; 95%CI -2.01, 1.94; p=0.97, WMD -0.32 kg/m2; 
95%CI -2.50, 1.86; p=0.77 C3& WMD -0.12 cm; 
95%CI -3.56, 3.32; p=0.95  �%3?�D�2 
ก�������
�����	H���c�����ก��#����ก��!
$
@a�������
 
 %. 4 ก�!)Iก��FDA!�+(��ก�! $D �%[3
#�(KA5(*p$2� $ก�!FDACกG AST C3& ALT 3 ก�!)Iก��
C3& Serum creatinine 1 ก�!)Iก�� '2�G�[3
ก�!)Iก��#�E ( 4 ก�!)Iก��@KA[3F%GC ก G�(ก��
!&K�G�(ก31G%#D35(C3&ก31G%��2�1%C3&F%G'2ก�!
�ก$D5�ก�!F%G'I(*!&�(��L�ก#�E( 12 ก�!)Iก�� 
ก���������	
����3�กก���2@�
@
 (Publication 
bias) 
 ก�!�$ � � ! �&K� 5� $ L �ก ก�!  . '$ % '� 
ก�!)Iก���.E�$��!�&K��D+@�A Egger�s and Begg s� 
test �?�K!�2[33�'��#.J%.ก�!)Iก�� �E(C G 5 ก�!)Iก��
�IE�F*C3&�$��!�&K��D+@�A Funnel plot '2[33�'�� 

HbA1c C3& LDL %.5� $L�กก�! .'$%'���4J5(L�ก
'2�G�%.ก�!ก!&L�+�5(L1D2�ก!��F%G�%%� ! 
(p<0.05) �?�K!�2[33�'��54J�� '2�G�F%G%.5� $L�ก
ก�! .'$%'� (p>0.05) D�(C�D(@�!,*#.J 6 
ก���������	
���
!� (Sensitivity analysis) 
 ก�!)Iก���.E�$��!�&K����%F��D+ก�! �D
ก�!)I ก��55ก#. 3 &ก�!)I ก�� (One-removal 
analysis) [3ก�!)Iก��'2�G�@�#1ก� [33�'��+�(�(
@KA[3ก�!)Iก���K%45��D$% C3&�%4J5�$��!�&K����%F�
�D+L?�C�ก �%3�ก�-&[,A*��+�D+ �Dก�!)Iก���5( 
Ziegenfuss C3&�-& (2006), Tang C3&�-& (2008), 
Roussel C3&�-& (2009), Askari C3&�-& (2014) 
C3& Wickbenberg C3&�-& (2014) ��4J5(L�ก
#?�ก�!)Iก��@�[,A#.JF%GFDA�*B��!��2�K��� [3ก�!
�$��!�&K����%F�'2�G�[3ก�!)Iก��F%G�*3.J+�C*3( 
�%4J5�$��!�&K� �%!,*C22�5(52��+�45 52��+�ก�D 
(Roussel et al., 2009; Lu et al., 2012) [3ก�!)Iก��
'2�G �52��+�ก�D3D!&D�2 HbA1c FDA 5+G �(%.
��+�?���m#�(�>$ $ (WMD -0.78%; 95%CI:-1.37, -
0.20; p=0.009) C3&�%4J5�$��!�&K����%F� �%
!&+&��3��5(ก�!FDA!�252��+'2�G� ก�!FDA!�2
52��+�*B�!&+&��3����%�กก�G� 3 �D45�@KA[3
ก�!)Iก��F%G�*3.J+�C*3( 
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FBS 

 
HbA1c 

 
LDL  

 
HDL 

 
TC 

 
TG 

 
Body weight 

 
BMI 

 
Waist circumference 

 
�G��2` 6 5� $L�กก�! .'$%'� 
 

�������#����&���ก����3�� 
 ก�!#2#���!!-ก!!%5+G�(�*B�!&22C3&
�$��!�&K�57$%���5(52��+@�ก�!3D!&D�2�E?� �3 F�%��
@��345DC3&���D!G�(ก�+ [3ก�!)Iก��'2�G�52��+%.
*!&�$#�$7�'@�ก�!3D!&D�2 FBS, LDL C3& TG 5+G�(%.
��+�?���m�%4J5�*!.+2�#.+2ก�2+�K35ก �IJ(�5D�3A5(ก�2
ก�!)Iก��กG5�K�A��.E�5( Davis PA C3&�-& (2011) �IJ(
�*B�ก�!)Iก��C22ก�!�$��!�&K�57$%�� (Meta-analysis) 
#.J!�2!�%�A5%,3L�ก 8 ก�!)Iก��'2�G� 52��+��%�!>
3D FBS FDA 0.49±0.2 mmol/L (8.77±3.52 mg/dL)5+G�(

%.��+�?���m#�(�>$ $�%4J5�*!.+2�#.+2ก�2+�K35ก C3&
�5D�3A5(ก�2ก�!)Iก���5( Allen RW C3&�-& 
(2013) �IJ(�*B�ก�!)Iก��C22ก�!�$��!�&K�57$%��
��G��D.+�ก�� #.J'2�G�52��+��%�!>3D!&D�2 FBS 
FDA (-24.59 mg/dL; 95% CI, -40.52 to -8.67 
mg/dL) 5+G�(%.��+�?���m#�(�>$ $�%4J5�*!.+2�#.+2
ก�2ก31G%��2�1% �5กL�ก�.E+�(!�+(���G� 52��+F%G%.
*!&�$#�$7�'@�ก�!3D HbA1c �IJ(�5D�3A5(ก�2[3
ก�!)Iก��#.J'2@��!�E(�.EDA�+��G�ก�� �D+ก3Fกก�!
3D!&D�2�E?� �3@��345D�5(52��+#.J%.!�+(����G� 
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52 ��+  ( Cinnamaldehyde)  � �%�! > �'$J %ก� !
C�D(55ก�5( PPARγ C3&�'$J%ก�!ก!& 1A� AMP 
kinase �IJ(�*B�[3@KA��33�F� G55$��,3$��'$J%%�ก�IE� 
(Huang et al., 2011 C3& Sheng et al., 2008) +�(%.
ก�!)Iก��#�E( in vivo C3& in vitro #.J'2�G� ��!�ก�D
@��E?�-C53ก5�53��5(52��+��%�!>+�2+�E(ก�!
#? � ( � � � 5 ( � 5 � F � %�  Alpha-amylase F DA 
(Beejmohun et al., 2014) �5กL�ก�.E'2�G���!
�ก�D52��+��%�!>�'$J%L?���� ��!�2��mm�- 
(receptor) �5( glucose transporter 4 (GLUT4) #.J
��4E5�+4J5F�%��C3&ก3A�%��4E5FDA (Shen et al., 2014) 
C3&ก3Fกก�!3D!&D�2�E?� �3@��345D#.J%.!�+(��
L�กก�!)Iก��@�%�1�+��45 52��+��%�!>3D7��&
D4E5 G55$��,3$�FDA (Cao et al., 2007 C3& 
Vanschoonbeek  et al., 2006) 

[3 G5!&D�2F�%���345D�%4J5�*!.+2�#.+2ก�2
ก�!)Iก���5( Allen RW C3&�-& (2013) '2�G�
@KA[3�5D�3A5(ก��@�ก�!3D!&D�2 TG  (y29.59 
mg/dL; 95% CI, y48.27 to y10.91      mg/dL) C3& 
LDL (y9.42 mg/dL; 95% CI, y17.21 to y1.63 
mg/dL) C G'2�G�*!&�$#�$7�'@�ก�!�'$J%!&D�2 
HDL C3&3D!&D�2 TC C ก G�(ก�� �D+ Allen RW 
C3&�-& (2013) '2�G� 52��+��%�!>�'$J%!&D�2 
HDL C3&3D!&D�2 TC (1.66 mg/dL; 95% CI, 1.09 
to 2.24 mg/dL, y15.60 mg/dL; 95% CI, y29.76 
to y1.44 mg/dL  �%3?�D�2) FDA5+G�(%.��+�?���m C G
5+G�(F!กH �%[3 G5!&D�2 HDL C3& TC �5(
ก�!)Iก��@��!�E(�.EกH%.C����A%#.JL&%.[3D.C%AF%G%.
��+�?���m  

C3&�%4J5�*!.+2�#.+2ก�2ก�!)Iก���5( 
Ranasinghe P C3&�-& (2012) �IJ(�*B�ก�!)Iก��
!,*C22ก�!�$��!�&K�57$%��#.J!�2!�%ก�!)Iก��#�E(

@�K35D#D35(C3&@��$J(%.�.�$  �D+'2�G��%4J5
�$��!�&K�57$%��[3�5(52��+ G5!&D�2F�%��@�
�345D�5(K�,#D35(#.J>,ก�K�.J+��?�@KA�*B��2�K���  
4 ก�!)Iก�� '2�G�%.[33D!&D�2 TG  5+G�(%.
��+�?���m C G[3ก�!3D!&D�2 TC F%GC ก G�(ก�� 
C3&�%4J5�$��!�&K� 5 ก�!)Iก��#.J%.ก�!��D!&D�2 HDL 
'2�G�@KA[3�'$J%�IE�5+G�(%.��+�?���m #�E(�.Eก3Fก@�
ก�!3D!&D�2F�%��@��345D�5(52��+#.J%.!�+(�� 
��G� ก�!�'$J%ก�!C�D(55ก�5( PPARγ �IJ(�*B�
ก3Fก��G��D.+�ก��ก�2[3 G5ก�!3D!&D�2�E?� �3@�
�345D ก�!#.J%.0#�$�@�ก�!+�2+�E(  cholesteryl ester 
transfer protein (CETP) �IJ(%.2#2�#@�ก�!�*3.J+�
F�%�� HDL �*B�F�%�� LDL  C3&+�('2�G�%.[3+�2+�E( 
hepatic HMG Co-A reductase enzyme �IJ(�*B�5.ก
K�IJ(@�ก!&2��ก�!�!A�(��!�&K�F�%�� LDL ��G�ก�� 
(Mollazadeh H et al., 2016) 
 �?�K!�2*!&�$#�$7�'�5(52��+ G5���D
!G�(ก�+�5(ก�!)Iก��@��!�E (�.E'2�G � 52��+
��%�!>3DD���.%�3ก�+C3&!52�5�FDAC GF%G%.
��+�?���m �IJ( @KA[3C ก G�(L�กก�!)Iก���5( 
Ranasinghe P C3&�-& (2012) #.JFDA�$��!�&K�57$%��
[3L�ก 3 ก�!)Iก��#.J#?�ก�!#D35(@�K�,#.J>,ก
�K�.J+��?�@KA�*B��2�K����IJ(@KA[35+G�(5G5� G5
�E?�K��ก �� �D+[,A�$L�+FDA57$*!�+�G�5�L�*B��'!�&%.
ก�!��2�1%!&D�2�E?� �3#.JD.�IE�C3&ก�!�% �253$�I%
�5(F�%��C3&�*! .�%�ก�IE� #�E(�.E5�L�*B��'!�&%.
�'.+( 2 ก�!)Iก���#G���E�#.J%.!�+(�� C3&FDA�?�%�
�$��!�&K�@�ก�!)Iก�� �IJ(5�L�G([3 G5ก�!�$��!�&K� 
�D+ก3Fก�5(52��+#.J�G([3 G5���D!G�(ก�+#.J%.
!�+(����G� �'$J% plasma adipose-derived factors 
C 3 & +. � �� #.J � '$J % ก ! & 2 � � ก � ! � %  � 2 5 3$ �I %
��!��2F��D!  �'$J%ก�!�3�+F�%�� (Qin et al., 
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2010) C3&'2�G� ��!*!&ก52 Polyphenolic �5(
52��+ ��%�!>+�2+�E(ก�! differentiation �5( 
adipocyte �5กL�ก�.E+�(%.ก�!)Iก��'2�G�52��+
��%�!>+�2+�E( lipolysis, lipogenesis +�2+�E(ก�!D,D
�I%F�%��#.J3?�F�AFDA �IJ(ก!&2��ก�! G�(� �K3G��.E
�G ( [ 3 @ KA �E? � K �� ก 3 D 3 ( F DA C 3 & +� ( ' 2 �G � 
cinnamaldehyde ��%�!>3Dก�!K3�J( ghrelin �IJ(
�*B��5!� � %���$DK�IJ (#.J �� %'� ��� ก�2� !�5A �� 
(Mollazadeh et al., 2016) 
 ���%*35D7�+K!455�ก�!F%G'I(*!&�(��
'2�G� 5�ก�!F%G'I(*!&�(��#.J�ก$D�IE�#�E(K%D�*B�
5�ก�!F%G'I(*!&�(��#.J F%G!1�C!(C3&F%G%.���%
C ก G�(!&K�G�(ก31G%#D35(C3&ก31G%��2�1% �IJ(
�5D�3A5(ก�2ก�!)Iก���5( Ranasinghe P C3&�-& 
(2013) �IJ(�*B�ก�!)Iก��C22 systematic review #.J
'2�G� 52��+F%G�*B�'$�@��� ��#D35(C3&%. high 
therapeutic window �D+���D�5(52��+ (Cinnamon 
aqueous extract) #.J#?�@KA�ก$D'$�!1�C!( G5 �2C3&F 
@�K�,�45 2 g/kg (Ahmad RA et al., 2015) �IJ(
ก�!)Iก�� G�(� #.J�?�%��$��!�&K�57$%��@��!�E(�.EF%GFDA
@�A���D�5(52��+#.J�,(L�>I(!&D�2#.J#?�@KA�ก$D'$� 
C3&+�(�5D�3A5(ก�!ก�!)Iก���5( Ulbricht C C3&
�-& (2011) �IJ(�*B�ก�!)Iก��C22 systematic review 
��G�ก�� �D+#?�ก�!!�2!�%�A5%,3L�กก�!)Iก��@�
%�1�+� 4 ก�!)Iก�� �!1*[3ก�!)Iก�G�F%G'2���%�*B�
'$� (Toxic effect) C3&%.�'.+( 1 ก�!)Iก��#.J!�+(��
�ก.J+�ก�25�ก�!F%G'I(*!&�(����$DF%G!1�C!( (Minor 
adverse effects) L�กก�!@�A52��+  
 L1D�DG��5(ก�!)Iก���.E�45ก�!)Iก��C G3&
ก�!)Iก��#.J�?�%��$��!�&K��*B�ก�!)Iก��#.J%.ก�!�1G%
#�E(K%DC3&�G��@KmG�*B�ก�!)Iก��#.J%.�1-7�'�,( %.5� $
�5((���$L�+�G5��A�(�A5+ C Gก�!)Iก���.E%.�A5L?�ก�D�45
ก31G% ��5+G�(@�C G3&ก�!)Iก��#.J�?�%��$��!�&K�%.L?����

�A5+ !&+&��3�#.J@�A@�ก�!)Iก���G5��A�(��E�C3&%.�'.+( 2 
ก�!)Iก���#G���E�#.J@�A52��+�ก�D 
 ก�!#2#���!-ก!!%5+G�(�*B�!&22C3&
�$ ��!�&K�57$%���!�E (�.E FDA�A5�!1*�G�52��+�*B�
�%1�F'!#.J%.)�ก+7�'@�ก�!3D!&D�2�E?� �3C3&F�%��
@��345D�IJ(5�L�?�%�'�����*B�+�K!45[3$ 7�-q��'4J5
�G�+��2�1%7��&D�(ก3G�� �IJ(5�L�*B�ก�!!�ก��
#�(�345กCกG[,A#.J�*B��!��2�K���C3&F�%��@��345D�,(
FDA C G5+G�(F!กH �%��!%.ก�!)Iก��#�(�3$�$กC22�1G%
#.J)Iก��*!&�$#�$7�'�5(52��+#.J%.���D@KmGC3&
����IE� !�%>I(ก�!��2�1%�1-7�'��!�?���m#.J55ก
0#�$�กG5�)Iก��#�(�3$�$ก G5F*  
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