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Research progress of Cinnamomi Cortex in treatment of diabetes
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Abstract: Diabetes is a chronic metabolic disease, and its prevalence is increasing annually owing to the influence of lifestyle and diet
structure. Rougui (Cinnamomi Cortex) is a widely used natural medicine and food commonly used in condiments, spices, agriculture,
medicine, and other fields. Cinnamomi Cortex exerts a regulatory effect on blood glucose. To promote its better and safer application
in medical practice and daily life, this article reviews the role and mechanism of Cinnamomi Cortex in regulating blood glucose, as
well as its potential toxic and side effects. It is found that the chemical components of cinnamon responsible for lowering blood glucose
include cinnamon polyphenols, cinnamaldehyde, cinnamon polysaccharides, hydroxycinnamic acid, trans-cinnamic acid, flavonoids,
camphor, etc. As a supplement, it may regulate blood glucose through multiple pathways such as regulating glycogen metabolism,
glycolipid metabolism, oxidative stress, inflammatory response, incretins, and digestive enzyme activity. Cinnamomi Cortex is a
relatively safe supplement, but toxic reactions may still occur at higher doses, including hepatotoxicity, nephrotoxicity, and skin
allergies.
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FPEE C. cassia (L.) D. Dont*l. R B2 AE N
P BESCRAE b (R E 2 L) shisol, Syt — 4
N PREAERE PRI Th G 2 EF, ANERiR FEZEAN K
TH R WEERIBTIT, IR HAL 2 B X i PR
JRRITE A AL, FREgHEss 7ok 2
ol AR RIS KL N AT B, DA 3k AT TE B R
I TR BT FE AT S H
1 AENERS R miERETER
11 RENFERS
WEERIL oy 2%, FE R sy e H 2 280
PR (B Do AN EIEZ MR (MR, #ED.
PEE, HER. RBERENEY. BHLTTRFT.
WHERE (cinnamaldehyde) & 1ZAEY AR M KT
R 75%~90%10. 7E (HhEZj#) 2020 4
W, PURERE R B N AR I B TR AR 7, e
W FE e % %k ( high  performance  liquid
chromatography, HPLC) Wl 5E e Bz P FERE A
130T 1.5% AN ] it P RURE (R A0 27 B A — 08
%E, XL 43 H A8 B HPLC 257 VA A TS N 8
HPLC 7 AT R A 7 B R s ik
Bfiji'l' AR DO IAERE . 2-FR A e R . A
FER RN, T =2 VR Rz A e K U T
*EWW\%W%@%\ I T &R, BHRETK
WWEZ 5N EES AEZE . AERE. W
HEZhE . RERER. RAWER. mEREY.
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1.2 A MmEER S0
PWEERA 2 2G5 1, R B2 TR
WEHIRIEH, AT RIS, FRIRLE, JF
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Fig.1 Main components of volatile oil in different parts of

C. zeylanicum

FEGEANRKFAEREAL I RED A . PRV R REAE FH 7 Rk
ZIWT AR . ZTURRIT AL, WEERT AL
SR R S BB, BAERT S IR RS (fasting
plasma glucose, FPG). HE{LIMZ & (hemoglobin
Alc, HbAlc). BRE ZRILPUREL. BREZFACTEETIR
FIgEls-101, - RIEE C. osmophloeum kanehira 7&H[E
SEBRAEY), BIREEIE Wi, LR )
KIS S ORI AT 2 RO PRI R R
FPG. JREyER. B ZRIRPUIR R, IErT 22
¥ 1 s e W A ) 2R, o AR RGN
KILHT RN G R FEN SR 153, XS
HbA Lc [FIBFARA R 2 5y il 2081, AE — T2 &5 0t
rmARAT T, WeHEER AR 3 g Wi, 5
XHRALALE HbAle F#IK T 02%, FPG F#K T 0.55
mmol/LI"l, {EEE ALz E H, BEMA 6g R
B, AREA AR S RSGE R . N TEE R, &
J& I B 3 niauco ~ 180 min [P 3 ME AT 153 852
pg/(min-mL ™)K ZE 125 112 pg/(min-mL); XFFE
JHEEE, 45 30 min IILIE & 2K 50 2 K. (H
SR EIEFE N AE, SR RALRT, X1
X PR BB IR AR IR AT T A o

2 PIERTTHEPR TR RO 2R A R AL

2.1 FTRATRERAR

2.1.1 R EH RS E AWM ( AMP-activated
protein kinase, AMPK) /UTER(E ST 2 A
KM 1 Csilent information regulator factor 2-related
enzyme 1, SIRT1) /i 5 AV g 1 38 Gl V0 005 52 A4
v S K7 -1a (PPAR-y coactivator 1a, PGC-1a)
AMPK 7E 21 i 5t 2 R A4S T T h R 3 DS E
PRI KD B LB 915 AMPK/SIRT1/PGC-la /15
PR S A R JiL 0 AR 3 B 8 R AT, T
HE A 2K EL. AMPK BEBRIGS, 43 SIRTI
2 CMACTOE , (R 2E T AL PGC-1a B 35 5129,
PGC-1a ] LA BRAR R Ji sk R 4 T 0 12k, 4700 ) %8 5 40
fifE, DTS TR S A7 o0 i 2 R A U 38 3 22
P AE B PGC-100 72 B 7 A2 I 45 1 SC B 1Y
RF, v LA 28 . R4y T HEIRIE /DB 800
mg/kg B RIFERD J5 » % PR /) B p-AMPK. SIRT1
A PGC-lo FAHNT 35 W35 A Ao = A=
A R TR IR P 7P B AT, R DR 2 e 1 dm 310,
2.1.2  BEAEEENLEE 3-304F (phosphoinositide 3 kinase,
PI3K) /& ¥ B (protein kinase B, Akt) /# 54
FEE -3 (glycogen synthase kinase-3B, GSK-3p)
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Table 1 Clinical trial summary of cinnamon regulating blood glucose

TEYRIR WHEFIE  EREAed Y REAEA T A/ 45 R

B2 PURENO0L Py RERS 3 154 90 HbA1cF#{%0.2%; FPGF4{%0.55 mmol-L™

P EE21] PRERS 1 140 90 FPG. 2hpp. HbAlc. TR ER. SRS, TC. LDL-
C. HDL-CHJ18 3|3

PRER PRSI 0.12800.36 66 90 HbAlc. FPGRZE (K

PIEER) PR 1 26 42, 84  FPGAHIFEMR10.12% 17.4%; HbAlc/HIf&1%2.625%. 8.25%

BRCEERY 0.5 58 112 7 3 5 2 % P

P RES) W 2 58 84 FHHbA L, FPG 2 1K

P L 26) PR LY 0.12 43 84 AL RTT AT S HbA1c 8.90% %1% 318.23%: FPGF-14J8/>1.01
mmol-L!

PIEEET [RYERIIE:3 1 109 90 HbA1cP#{%0.83%

P 281 LS 22 3 18 84 HbA 1cR 2 1%

HbAlc-Hfb ML H; FPG-2SMEMME; 2hpp-%8)5 2 h MbE; TC-EfHEEE; LDL-CARZ N A ARREEE; HDL-C-w % R g 5 1A fE E i
HbAlc-hemoglobin Alc; FPG-fasting plasma glucose; 2hpp-2-hour postprandial plasma glucose; TC-total cholesterol; LDL-C-low-density lipoprotein

cholesterol; HDL-C-high-density lipoprotein cholesterol.

PI3K/AKt/GSK-3P 72 5 Wil FHH i i A 1 1) B B IR G
RIS B AN IR R RN, 1E AT A
I TR (1 1 % 2R A2 0, STE A L P9 1 B I S
QIR AT, B PIBK KBS . B
FR AL S5 PIBK AT LA EE (S80S Ake, #]
GSK-3p FpE R &/ NS 55 S, mARmEE
(AR 2, PRV P DAE Ik 8 7 I B, (gt A
JiE A B DA A AT MR 3R L . R SRIRIOIE, BEIR
i K B PISK AU i A5 Bl 4 sk /K P B, GSK-3B 7%
KA F G, BERFERESHSHEZHM. WER
(200 400. 800 mg/kg) [T TR 3 o3 PI3K FlHk
JRE BRI s /KF. 4] GSK3B (e s K -FB1,
213 HoAh B R A B X OER R
(phosphoenolpyruvate carboxykinase, PEPCK) &%
W1 AR IR IE R, ST A R AR
KPR %) b -6-1 B2 I ( glucose-6-phosphatase,
G6pase) TENE A8 1) 8 Jo — A0 K 4 6 W -6- B RR T AL,
VEIETRED, PRIEEKIRE )] PEPCK . G6Pase
FERIERIL, AT AT s = AR . RS
Bl (200 mg/kg) MBS 2R, (3EIE 52 5,
N PEPCK 3Rk, {2305 &1 B (1) 3 i 40 i i
A, OSCER FHR T 0T 6 26 B R R FH 28, R AR R ST,
TSR, PR T DL T A R U
PEPCK [) mRNA FKik/KF, BARRIUNIEH T
Fi B mRNA [FJZRIAIE . PEPCK mRNA [#)3&
ik BEAREO,

2.2 ETSAEEIR
A o A A TR ) SR B o 1R AR
T, 2 80% A HETR IR A TEE BN o BRI /N R
W, GSK-3 S EAFAFIEEE T &, BEERA RSz
FHFMHL FFR N EELH GSK-3B Ja, NI
B ET R 2t . 8522 IEERT LA GSK-3B, ¥
75 UL o D T R A )T 2T AR EL, AT AR I
BHBT . B R RERRO f e A U A e 2= Uk L
TEERATER . SXTIEZEMILL, FRBEpERg (10, 1.
0.1 umol/L) RERZEHENIN C2C12 WU A% A b R
N HAEFH R BELA 2R B g5l . GLUTI
I GLUTA4 2 Fiiii 2 Bl e ic B A E LRI ZH ARk
GLUT4 2k = U miaiiic iy, e T304,
AR g A ERE BT, 7RI TR GLUT4 &
G, NiIEEESE AT, RS =N S 0E
BETEER D A2 GLUT4 S b 51 2. PR AT LA
P HENIH GLUT4 )07, BT ) s R el
2.3 FTHERERS
231 PIEEXTREREARE M Re M I R e o
N2 5 51 R S AL AN ) AT TR IR R
H AR L3 HDL-C /K SF 8%, i = Bt H
(triglyceride, TG). LDL-C 7K F# 5. LDL-C /KF
TSN E S B 40T RE % S T, 1 HDL
KT v AT CACKCE LT RERA (IR T, 3 i 2R R
FUO AR AE R PR3 /N B [ B B A e T R A A
MASER], FKBONIMLTE FPG AR 5 ARG, 1L
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i HDL-C /K°FF &, FH Meta 504194 & 1 025
R, RIAPIEET] R BRI 2 BN PR I
& TG+ TC 1 LDL-C ¥, {HX} HDL-C /KA
S0, PR Z R R IR AR A VAT E R . 7208
PRI /N BB () S as H, PRIRE 2 0 S A& 4 (200
mg/kg) RILH TC. TG M LDL-C /K FF%, Tfi
HDL-C. INS. BB JJURE K 25 BB, —
TSI AL o P RE S B 0] A Jg 105 o s e, e 1
B (0.8 g/kg) 09T 6 RTEMHL T TG &
AR R ZARBERA KT FHg5e, WERST
R X2 T PR 95 /0N B 2H 2R Jie 5% 3% 52 R 1) T S TR
BERRAY,,  FEAH] I ) i 7 HEAR 31,
2.3.2 i EAP BRI FE YOS 32 alperoxisome
proliferator-activated receptor o, PPARa) 155 iH M
T A A A0 Tl A 385 ) T S AR R A 2 R R R R
7, TEREREARUT b R 5 B B R4, PPARO ] LAt
Ingn e TR R ERtb RS, R AR R AAR
PHFE R ZEEREK B PPAR G R IA FRARIS), i 464k
VOB ARG FEY S 524K v (peroxisome proliferator-
activated receptor vy, PPARy) J& i1 FCAAR WIS 5 3t
BRI IA e sk B AR IR DT . TG TR
A A7 B AR 5 DT 84 100 it 5 2 0 P R ) 2 A
el TR PPARy 1] LAY 3% PIBK/Akt {5 515 %,
MR U, Ik TG EANEH L I
MR ZHEA ()& s, 338 T 5 B I A QU 2R L7480,
PPARS 7EAH 5 ik 2k, PE45 1 R AR R 2 21
HHERIEKF S &, s Mg, ORI
L. PPARS X Joi Al i 25 AU R 4 1) 151
FH o AT DAY JE R I D5 i 2 W A 2 A ke B 2 sk
Ar$[49]0

PR ] LU IS I PPAR 15 HORE HEAC 8k 24
e MU A S AR . B4 A EE[200 mg/(kg-d)]4b #E
12 A0SR RN, PPARa mRNA (HFAE) Fl
PPARy mRNA (JIETALZ) FRIEIK B3 59 oL,
PR A 22 Tyt W] DAS s MR A& K BRI PPARG@
(R ZRAR B o A X SR Hh S vy IR RS BV S P e
(20 mg/kg) J&, RIMAELEUR 5 BAOR B3 25 I i b A
B FEACPBAEIE R o I ARSI 24T Uik
B PRI KRR ZH 4 PPARy mRNA ik &%
1%, FH PRIRERE AR B 5 LG AR 00 50 35 208 , SRIWHH PPARy
LRk IS, fE 3T3-L1 JEMigpt, AR
Al LLi%5 S PPARS 1 PPARy #[JE[X] aP2 F1 CD36 1)
KIE, WG PPARS. PPARy, Mo & &% LA g

2R 2 (1 i S B UM R R B TR B AL 5 — T
SESUE B, A RS AKS 0 3T3-L1 i 10740 i PPAR«
T B HE DR () 381531

233 AMPK f55i##% AMPK A LABERRIL 2 Fil
BAR DR ENAREE T, 2R 7 A AL SO
o VAR s o FLR ISR fUELEE PGC-1on [ Y
JufF 456 B [ Csterol regulatory element binding
protein, SREBP). ZBt4HilG A FRILEF (acetyl-CoA
carboxylase, ACC) %5134, SREBP-1c¢ ;& A8 & 1k
1) 2 B S R, (et TG AR R AU TAY, SREBP-
2 FEZ 5IRERE A . AMPK/ACC /2175 IF
IR A A R DG B B, 7E 2 OB LR h A4
il A8 ACC I FHMRTR KBRS , IS 2K IR
R ARG N, T TG FEAR, B 3 BURPE R NS,

I 1% = AR IV AL #E 3T3-L1 J& . 4iJif
H AMPK Fl p-AMPK 155 %% 515 DUAH X e i3t
AMPK &S BRI H] ACC W&, HIVHNE IR
AL, FRERR BT o0 AR S A 7 A Y. PO
Hh o3 B8 HE R e X PRIARE R R P A T R LA G ek okt e
D50 LA I T (5O o A S0 0 %o 3 i U5 A O R T 3
R ORI, FREEPV R e 3 (K SREBP-
la. SREBP-lc. SREBP-2. ACC [ IX, fERIEMH
] P R I T R 1) s AR 21 DG B A FH & [RIINF, PPARG
1) 2 5t B R T 8
24 BBELRH

S LR B PR IR B FLAH O I ROE R A ik
JR EER R —. HHRPIEMES (reactive oxygen
species, ROS) i B2/ A= 38 m g i i %idk, 1%
CHEAC RS TR R RS e H RS &, 51 R B
B AMMIARAE T, SEIGAm REHE R0, B By R
IS ROS AKFEAFAAHK. ST
RIE SRR, R RS, B D) RERRAT
BRI B 52 A5 08 XA RE S LB 25 1F T, ROS
E% R F B (nuclear factor-xB, NF-«xB). =& H ¥l
C 2 T E Sl A K,

A SERAIE A A AT LUE IS A T B2 AHSCH
¥ 2 (nuclear factor erythroid-related factor 2, Nrf2) /
M2 E N4 BE-1 (heme oxygenase-1, HO-1) i %411
HEAL R, PRI S B AT AR . Nrf2 20 A3)
W) —Fie s IR, A T 5 20 B AR A 3 Al A
PR VEPUEAL . HO-1 & — MR N B, BAPUE
505 RTTIIE TS YT SORE AR I I A AR
SEVEH, HRIAEZH Nref2 7500, 7E st
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T, RERE AT DB 0E Nrf2 {5 5 8 B 36 55 %7 ROS
RIPTEEALBT N, S E AR, T B R I
A%, PRYTN B DRE2) . PR R R ECHI AR £ IR
HorE S RARPUEMG: RS, AT LIRS
Nrf2/HO-1 @i, $0] DY5mE e/ H,0, 5 3 (1 A AL R
W, TGl B 4t ROS 74 k> ROS
TR ORI B 4 A 2 S A0 S B0 3 ) 4 R
fempiELRe . GRS B g ) B R
TIiRee3, PRI 22 Myt m DASE 5 v IR 2K £ K BRI
Nrf2 Al HO-1 H3IE, AN 4] S8 4 BB

A AR A BALEEE 2 FR AT E B
BB, AR H 20 24 02 4y Hy02 . Ha O,
¥k HoO M A D H IR A VB 2 HLAA N
I AFAE I — P B A o) e, T DAFRAIR
HoO, MR 57 i S8 A 55 HoAt 3L S8 K- 4 PR
KRS AL L EAE R B E A B B 1 52
B4, B A SR . AR R AR AE T
PIEE I — s &, 0y CioHiO, H
BHUAMIENE . AT s AT 520, R
REI BA TR O F HaO0 B I EEIIPER, AT A
THRPUS AR . AR IE AT LB i A SR A
A I H RIS A B BT, 90D S A SO i
RO UATREIREIR, 0B R B A AR 64
25 BRRERM

JIES 75 o P 4 4 20 i KT 1 5 g 5 AR R b
PRI IR AR 2 I AR G o IR SR FE Al F--a (tumor
necrosis factor-o, TNF-a). C M (C-reactive
protein, CRP). HAMfIN% C(interleukin, IL). H
¥ 41 o & {6 & A -1 ( monocyte chemoattractant
protein-1, MCP-1) S5 4 PA] -7 F1 58 i /- 5T 75 16 15 2
PRI E . HAd TNF-o 7] Ld@ i k5 2R
YIZARN 2 FA R F RS RE 514, Wb
GLUT4 ik, AT sk 24 it 76 25 B o £5 01, [F]
i, TNF-o i& 7] LA PPAR 15R5E . JIg A2 L4/
e IL-6 (¥ E BRI, 1IL-6 /K75 B 4B fE fE
JRIEARSG . BRERPNE) IL-6 BILEGE Fas JER %
3, BS B M0, IL-1p AN RERE B
2 o 2 A ) e ) 32 G i R, S U 3L RHL T TL-
1B FUOE T LACKE B 2 5T B AN D RE ) R4 107

A Mata 7 HTg0 N 6 TIFEALXT IS, Kb
T = AL AT B ILIE C RN H K, Rl 21
BEfithh C B KT T e R g o8l — Tioe T
PR [ 4 4 FH 0 RS I, 58 B B,

db/db ¥ R /N BRASE AL ZH B TL-6 2 B B £,
PUREZL/NR A R (1.82 gkg) T8 JE, It
155 LA DUBR S 5 lo0) . R e ] LA e B T AR &
P RIE SN . 7R AR BRI/ N BRI, I
B RIERREND IL-1B BI7KT 235 T sy, 17 PR AERE (10
mg/kg) 5 RN R EILA IR/, I IL-18 1
P I NPE 15 [ 1 e S (A S R A s G A 2
ARtk B -1, TNF-a fl IL-6 fIFRIA,

2.6 ETRARRE

Wi Mgk 32 2 b e PN 23 WA T 53k, T TR
WA = A TR % 2 R VR 1 IR o 0 IR 2 47 Jk s
PEEFEIK-1 (glucagon-like peptide-1, GLP-1) Fl%
%) B AR P IR B R OB TBUIK C glucose-dependent
insulinotropic polypeptide, GIP) 2 . —JiKFEfikiEE-4
(dipeptidyl peptidase-4, DPP-4) TE4&k N 0] DL R4 fi#
GLP-1, [tk DPP-4 il 5] th BAT Fa Mg 4 F 0L,
— IO T A [ 0 B ) P AR VR T BE IR T R S S 1
PRI R BRI T o, SRERALIAHEE, 0.45. 0.90
g/kg 75 IR PR RS AT B AICOK BRUBRAR ZH 24 DPP-4 2R
&Ik, FhE GLP-1 FEARIA. REFWFERAR
LT DPP-4 #fIFII/ER, Pl FE{K DDP-4 >k
VTR IR RN, RIE R,

HEYTER (bile acids, BAs) /AH{TER3Z1K G EH
% 5 (G protein-coupled bile acid receptor 5, TGR5)
se— P RIRTRR(E 5 T IR SZ AR, AT % GLP-
1 4r¥h. TGRS/GLP-1 JEEIE S 55 ) H 2
Sk —. FLERATE . BB SR PO PR AE
2 ARYE, AT BAs/TGRS/GLP-1, {2t fifiR
B AN A B, FRARMLBET . B sie kI,
WEEZ Wy 5/ NEERIC S, — 77 1 A] DA i
WAV R S A E FE, 55— T7 HE AT LA
fi&r TGRS F1 GLP-1 (315K N A2 I 5
NBERRIEC A8 F e R I TE M E DR, SR
BARU . BT %5E BAs/TGRS/GLP-1 i, (it
By B AnBu s B E, ARSIV (SR AR 3,
2.7 HNEIECERTEE

DAY A AT LA Y A Bl 0 P AT S 22 i 7K A 5
YAk, FRACE S SRS T TR AR
AT, PRI R RCS) T BE S RO o8] ) B
Bl o-UER BSR4 W FLENY) o-H A E IR AE /)
WS, R AR KA ST A IS AR S —
IR . W IR AR 2 B, PT DARE S
BEIRSC, BEAGAE 5 HBES) . 85 =2 ARSIV o
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GRS RS ERIE T . WTLE ] R, W REAE MG RE R A AR T, £ AR
oM AP, AEOBEARE. RO R KRR I, B PERRAR B R  E R B AR AR
Ja MUERS, BGEE R = RS . AT DH] a- -0l FI7s). 15 53— TSR PIAEXS a-TEt
TEMBEHIETE, PAETEREVE S T &AM BeRsIE T R AT, W3R 2 M 2.

®2 AREERKRETTFEERILE

Table 2 Mechanism of cinnamon in treatment of diabetes

1E R ML I FEAEH

T TR DA AMPK/SIRT1/PGC-1a PR AT L~ A 2k |
PI3K/Akt/GSK-3p A
PEPCK. G6Pase S|

VAT URE AR GSK-3p/GS 2 B
GLUT4 2 B

YR RS A PPARo. PPARy. PPARS JIE o PR L 1
AMPK AR Meli &

VR C AR Nrf2/HO-1 JBE S R T RE Y
CAT. GPx JiR B 2 4r I T RE

TR JORE R VL MCP-1. TNF-a. IL-6 JiR B ZHEPT |

Wi R DPP-4/GLP-1 JBR &% 2% 43 A 1
BAs/TGR5/GLP-1 JBR &% 2% 43 A 1

O A A Bl o o- B AR a-lEA T TR

Fanme
| S5 | ° °® :
S8 ) .

™ = Glucose
i GLUT
@ fg o '
2 »( Pk
L2 g
s ) —> (Tome) )i (osxw) = (5
o
l ’ —i (Gorae) —
ED—@D
° i o
oo : 559
s TR ! 1 SEXS
Glucose « Ins —_ — (A 8)
%° *’ % i |
— - @
UUTI’F k\,.,f_I“ l Cllient ! & . /'
At 4 e i &‘ : +—— )
| | -
%  TATP/ADP, :-—]
U Ga) @mm) | | osp) — = \
OxPhos l
| |
1.
e a I
1 ﬁ,& GLUT4 & &
e ¢ é
5Pl _ oo =% Mg W &

a-GC-o- T & HEH A AMS-a-VEME: BAS-IHITER: TGRS-G & (MBI B2 14 DPP-4- JKFERRHE-4; GLP-1-ir MFE R FEE-1; GSK3p-
R A BEMAG-38: GS-HlR A AMPK-AMP i {428 (UG . PGC-1o-id S A4 SIS 2 44 v JLIUE IR T las PPAR-y-Id AL A4
BTG 216 v: Nef2-% R T E2 #I5KIR T 2; POD-it b il: GPX/Px-73 i H ki Sk 0 PISK-WHARIEULIES 3-W: Ake-28 F1i0% B:
SIRT-1-JTERAE ST A T 2 AHOCHE 1 GP-WEJRBERR (LI PEPCK-BE MR EE = BRI M :  G6Pase-THl &1 HH-6- TR .
a-GC-alpha-glucosidase; AMS-alpha-amylase; BAS-bile acids; TGR5-G protein-coupled bile acid receptor; DPP-4-dipeptidyl peptidase-4; GLP-1-
glucagon-like peptide-1; GSK-3B-glycogen synthase kinase-3p; GS-glycogen synthase; AMPK-AMP-activated protein kinase; PGC-1a-PPAR-y
coactivator 1 alpha; PPAR-y-peroxisome proliferator-activated receptor-y; Nrf2-nuclear factor erythroid 2-related factor 2; POD-peroxidase; GPX/Px-
glutathione peroxidase; PI3K-phosphoinositide 3 kinase; Akt-protein kinase B; SIRT-1-silent information regulator 2-related enzyme 1; GP-glycogen
phosphorylase; PEPCK-phosphoenolpyruvate carboxykinase; G6Pase-glucose-6-phosphatase.
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Fig.2 Overall mechanism diagram of cinnamon regulating blood glucose
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