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Research progress on anti-inflammatory mechanism of Cinnamomum cassia and
its active components
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Heilongjiang Provincial Key Laboratory of New Drug Development and Pharmacotoxicological Evaluation, Department of

Pharmacy, Jiamusi University, Jiamusi 154007, China

Abstract: Cinnamomum cassia is a plant of the genera Cinnamomum of Lauraceae. Its dried bark and twigs are commonly used in
traditional Chinese medicine, which has the effect of supplementing fire to support yang and warming the interior to disperse cold. In
recent years, it has been found that C. cassia and its active components cinnamaldehyde, #trans-cinnamaldehyde, 2'-
hydroxycinnamaldehyde and 2'-benzoyloxycinnamaldehyde had excellent anti-inflammatory, antipyretic analgesic, anti-tumor,
hypoglycemic and other pharmacological activities. Based on the theory of traditional Chinese medicine and modern medical research,
research progress of C. cassia and its active components in treatment of inflammatory diseases such as neuritis, arthritis and
atherosclerosis from the aspects of regulating cellular inflammatory molecules, NF-xB, MAPK, JAK/STAT signal pathway were
reviewed in this paper, in order to provide a reference for further study of C. cassia and application development of medicine and
dietary supplement.
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Table1 Chemical constituents in different parts of C. cassia

) W2 Ry P
FERSY

B 15453 I it
[EES 56 10 4 64
PSS 14 9 3 16
LRSS 21 5 0 24
ENIFEES 16 10 0 26
SEES 0 9 0 9
FoAt 21 13 0 27
Lt/ 128 56 7 166

TR, BADUR . VSR, PuUME. [
Bl S 2 G P50 BRPRERE AL, 2-F AR (2'-
hydroxycinnamaldehyde, HCA ) 2'-ZK F I 45 PR FE 1%
(2"-benzoyloxycinnamaldehyde, BCA) 5t B R 4f
PRGN

%E%ﬂﬁiﬁﬁﬁé%iffﬁfﬁﬁﬁﬁﬁiﬁ’]*ﬁfi
Ri, HUAKAEFIM. MK Bt 2, EHEN
SR SREFEERIPLREE . TR RS A Jiﬁ
FEA P EAA RIS SR LSS, 3?74%%
(EPREmE) hidE “eprd, HifbEe”, A
DT IR B2 V8 2R T UF ) 80 o A Fh IR R0 A
Kb, RAE T ARUT- E e T s AR s, &
PR F IR G EIKII KR, WNEAT 2 AT
BRI, AHARIR “FHUNLE” “CEAO%” Y&
PB4 B IE S B S AP AT
FAMUESEA RAEPENLHIZ 5 BRI AMEZ A R
Gt, Mo IRVE RAEEL 5P R IEBCEIE 10, A
FERIHT ARG T 1987 4E4E E IR RIEM, Al &
BT 10 SFERISCRR, Oof PR S & 1t i e R AR H
BUHI A Tt AT 2508, N HIR AT T R AEE 24
AERARE G 0 N FH T R AR S5
1 MEREMER
1.1 ZREERPEART

X R RORE S 2 RGP E AR 22 1R AT 150
() R AR R R B DA 9%, T B R IR i BROAE
(Alzheimer’s disease, AD). MHEFRIGIE. 2 K PEAH
A R i 1 0 2R A ARE S0, | fe 28 % i
A s Bidpgitia, BRI ORI, /N BT
(B AT LA R 98 P48 L R 0 T v 7K T 5 5 1Y)
FEE R B YIRS, R R EERE, ME R
KETNJE T “ B BB EEE, BEAL SR e

Ak, FATER. GARMHIAR, Hoayr 4L E
é% AR E L I ALEDS), RN AR
FRAEIR U, BEFUR B, W EGE 4 % Eﬁﬁ
3 A AR L A U718,
1.2 RERHRELEEERRNERLE]
1.2.1 %A ¥-«B (nuclear factor-kB, NF-xB) {55
W% NF-xB EN—Fesg A, ERAE TR
BFTT LA SORE IS AR Rk 191, Fu 5208 71 3% B
TCA 10 umol/L il 4b ¥ w] & 2% 400 &1 fI§ = ¥
(lipopolysaccharide, LPS) 5 S3H—% L% (nitric
oxide, NO) F=A i F A —HMWA S (inducible
iNOS ) . it & 1k B -2
( cyclooxygenase-2 , COX-2) . H 4 g /i~ &
(interleukin, IL) -1p [FRIA, ‘W?E/J‘Hx)ﬁ?ﬁﬂﬂ@ﬁ']ﬁ/
AR, (2 20 pmol/L = A L B Rg i EEtE .
A TCA AL T #1d] LPS 55 NF-«<B [ & [
(inhibitor of NF-kB, IxB) BRIt NF-xBp65 %551z
FNF-«B PG EREFEME 1, KL TCA 5 NF-«B )
7 JSH-23 AT NO 7 A FIh & T A7 1520
5G] TSH-23 AHALL, &) TCA i id fHIKr NF-
KB 15 T E R Y7 1L A JORE TS T A& oo .
HEZZRHAK (presenilin, PS) 7E AD i 2E
AL E AR, & FE PST I PS2 XUk (PS
conditional knock out, PS ¢cDKO) /NRINFIHEJIHE
1], 5l AD #HE2IRAT PR B AR LY, Zhao 52V
TR TCA 2.40X 1076 pmo/L A FH1E PS ¢cDKO /)
B S A AT AU 2 iNOS COX-2. IL-1p FIpfRE R
HEIAF-a (tumor necrosis factor-a, TNF-a) ] mRNA
MEAKFH S, @idH shRNA-Rela JRAHISH
BEA PS cDKO /MR IifE S CAT X, IEW] TCA 52
IS 40 IkB/NF-«B 3 2% > B 1E AR 22 98 RE S WA /)N
JB S AR AL, AT SR i B ) S A AT N-HH
Be-D-RITANEIRZ AR IRERERT, 175 TCA W gk
— P AE B HIH] AD #RERAT ERE BT A 2
1.2.2 2 RFEEER & A {551 i (mitogenactivated
protein kinase, MAPK) {5 il  MAPK ZX R 7
£ 45 L 415 5 U 1 BB Cextracellular signal-
regulated kinase, ERK) 1/2. p38 MAPK. c-Jun &
FEu S (c-Jun N-terminal kinase, JNKD. 4ifi 4t
55 A5 I (mitogen-activated extracellular signal-
regulated kinase, MEK) /ERK i % 7E & Il J5 41 f 1)
KA R EZEER P, Zhang P4 7
LPS 100 ng/mL 53/ 2 BEGALRY, BEFL T

nitric oxide synthase ,
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TCA 1.25~20 pmol/L Xt LPS 3 ) JEAR /I i 5 44
PR A0 RS TR . 45 SR 7R TCA 10 pmol/L i
AL AR LPS R IM T4 AS o B L& I
PR 0N J I 0 L 2 e DA B /0N I o 4 R G 92D TL-
1B B, 33t ERK1/2 3742 BH 1E /MR R 4 B A
S RAE, 4Dl MEK1/2-ERK1/2 {55 #%,
A% INOS mRNA (175231, BHIT LPS %531 iNOS
ik, P> NO AR, Y TCA fE LPS 53 (1
22 FRPIRES AN B A R FT R A R I
L T TR IT SAA SO VA R A 2R 4T
PEBI o

Hwang S50 T LPS R /N K51 4 i 1
TR/ o 4 B/ 22 BT R S B 52, R
HCA 1 BCA BA AL RAEMER], 8
b IN BB A A T A 2 BE 2 PR A T A6 T RS S e
LRPIER, INIRE R EAZEMERER 1
(low-density lipoprotein receptorrelated protein 1,
LRP1) /& HCA /N5 h BT L 7> 7 #E A
[FI, 45 5% B HCA 2 pmol/L. BCA 1 pmol/L @i
FHWr ERK1/2+ INK. p38 MAPK A1 NF-«xB 3 # 138
i, FPH INOS. {2 R 4R 7 IL-18 #1 TNF-a [
FIE K NO AR, HCA. BCA FJREH IGITIHIE &
MEPCRHE )

2 EKHR
21 AREERRPERRT

KURWHALS, SHSRERN., Q7. B
TR AR ERRA R, Al NRNEME. B, 5
FME R AR A28 IUAREE 2N IR
W54 (rheumatoid arthritis, RA) 5 T 4l fufit4=
AR TR B 4 ) SRR SR B e MR
FRF (TNF-o.. IL-2. IL-6 %) HIF=H4E4G K, &
PRI % (osteoarthritis, OA) 5 IL. TNF-a. #4{L
A KK F-B (transforming growth factor-B, TGF-B)-.
figi 5 Z5#E £ K K F (insulin-like growth factor, IGF)+
4R E AN (matrix metalloproteinase, MMPs)
A M R S R 1) 7 A A RO,

HEE T SR KGR 5T R s T “ TR 7, kY
HoERar 4400 “BHE” “ERX &, . %L R,
P TONBIE A B 0T BRRATLI e B 57 22 N 4
PR RILFEER T, AHEEE T T KR
128, SRR ML, FlksZPH, <umAER,

WEFURIL, o BEig ISR 2 BT BAE I s A%
A~ TIEESERPY, IEIR EIRTT RA T AEIRZ,

BFE (EFRERR) PHEERAT BN SRR T
Yo, (U59E8) "PARERCIARHME . SeikER . RERCIR
%5 #55, Sharma S5 BASZIGIE SE T R AR 7K B 4
I 200 mg/kg FIIARTT 56 4 M IRVEF SRR TR,
XMW SESE 3 mg/kg AHEL, TEREZ . Lee
GBS 5F BRI CREF ) 10~100 pg/mL
FEARSIRTE T B BRI, JF BT Rg
BT 1005 B BUBRAA R RVE B B . Liu S50 Il AE
HokE 15, 30, 60 mg/kg B EATLRIEM .

2.2 AEFRTIRIERIE

2.2.1  BEHIRR/MCAES R 7-1a (hypoxia inducible
factor-1, HIF-1a) /1% HER4S & S5 R EE ) IBFE 2 14
£ 3 (nucleotide-binding oligomerization domain-like
receptor family pyrin domain containing 3, NLRP3) 15
Tl Liu SEPEEHE CA XHAGERAL KR
PeFRUIPESCHT RAEALRD LPS Al 5'- =R AR T — Ak
i 31 RAW264.7 RAIEANMIBAY, SR A0
FRAERHALAH], 455 B/R CA12.5. 25 umol/L T-Tii
RE B R K B IR I B, TS T I e 8 A A R
VEGHMIRE, FRARAME M5 IL-1B #PE, CA6.25.
12.5. 25 pmol/L 7] LABH R4 NO F1 TNF-o, FIREL,
FHY CA12.5. 25 pmol/L i FEARIEHARIKEE, T
NLRP3. HIF-lo EHAFIE, SEERVRBALE IR INE .
222 TENEBEVIEE-3-38 (phosphatidylin-ositol-3-
kinase, PI3K) /£ ¥ B (protein kinase B, PKB/
AkD) {558 PIBK/Akt {55 @EE AL A 3
LG SR —, JRAETHEHAZ I,
TEIE IR AT 4ERE4I I (fibroblast-like synoviocytes,
FLSs) WIAEK. M5, 7%, . BT EE
W EEEEEN, 5 RA-FLS B0E. &k,
MAE A REEE VIR . H4h, PI3K/Akt {5 5 il B ik
ZHEBERN ARG BRSO A
NF-«B i, FEAEALRENE IE 5 A 1A AL o Fe At o
RIFHEEAERP, Li FBLE K I CA 20 mg/(kgd)
SRR RS0 RA A REEEER, ] T
Ki67 FIEFEAN %315 (proliferating cell nuclear antigen,
PCNA) [ 7K, F#K RA-FLSs ' TNF-o.. IL-1B,
IL-6 HIFRIEKF, EEH] Bk 4nim-2 FER
(B-cell lymphoma-2, Bcl-2) & /K, & Bel-2
MHFREH X (Bel-2 associated X protein, Bax). i
T H WA 5% 2 AL I 1 Dt 2R R & R 2R g -3
(cleaved cystein-asparate protease-3, cleaved Caspase-3)-
cleaved Caspase-9 5Kk, UESZIZPIH AT RA-FLSs
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XA EER, G SaE T, B
PI3K/Akt {5 5@ B 740Y-P, &7~ CA il
PI3K/Akt 15 5 i #5401 RA-FLSs 34 5EFI 5 o
2.2.3 MSEIRFEM (Januskinase, JAK) /5516 %
5335 IR ¥ (signal transducer and activator of
transcription, STAT) {5 5i##g JAK/STAT {5 il
M5 50 SHUAL R AEBDRE RN, AR
A 99 S B 7 B A . S MR R S R A
MR 2 A 45 G Ja 22 W0E 5 52 AR ERIR JAK B,
JAK Wlefilf STAT i, BERRILI) STAT LA
ARG REAZN, BURHEERER, XHeEs
B[] JAK/STAT 15 58 #1401, Cheng S&4IHF 51 A I0
ffiFl CA40. 60 80nmol/L AJf#i IL-1p (20 ng/mL)
TN RA FRET4E MHTA 4 AR A 18 5 4 it o
IL-6. IL-8 Hl TNF-a 7K~F-F#MK. 7E IL-1B KIS 60
min, CA 80 nmol/L 73l i 3% [#{X p-STAT1/STAT1
H1p-STAT3/STAT3 42.3%+49.5%, L% CA 80 nmol/L
AT TAK2 $75) 20 umol/L IR, £ IL-1p Hl¥ 5
60 min, CA AJF#MK p-JAK2. p-STAT1 Fl p-STAT3
[RIZRa%, 111 JAK2 #1171 7] B4 p-STAT 1 #1 p-STAT3
ik, EARK p-JAK2 FL. H4h CA 40.
60. 80 nmol/L ] BZEIEHN p-Akt/Akt FI{E, XI p-
ERK1/2/ERK1/2 FHEK A R0, RHZ S v ik
IL-1B 53/ MHTA 400 Akt M#ERRI, @i
JAK/STAT RAZAMH] RA T8 FELLH 0 530 {72 4 14 2
¥
2.2.4 NF-xB/p38-INK {55 iHEE Xia 4215255
WESE TCA 10 pg/mL JEid##] NF-«xB 1 p38-JNK
PR, M IL-1p 753 N BCE R SW1353 4
IkB F&fi#. p38 A INK1/2 HITEAL S N JEAC BB 4
Ml MMP-1. MMP-3 1 MMP-13 /) mRNA FiX,
IR TCA PR T /MR N R AR E &R SR
K -4 (polyclonal antibody to a disintegrin and
metalloproteinase with thrombospondin-4, ADAMTS-4)
M ADAMTS-5 1] mRNA FiE7KF-. 278 TCA 7] il
Bl IL-1B W5 S M NFCE AR 280, @i #0H] MMPs
(7 AT N 4 B DR ER, ATk OA
. IbAh, Kim 5643 PUREBR: o 2 85 H —F
BT MBS, COUESHZA &P RA-FLSs H
MMP-1. MMP-3. IL-18 FI3EN KX,
3 HAbREMER R ITAHLE
3.1 BhEKSHIEREL

K 5 1 A A 2 T 0T A I BE A 3 AR

2, 5 RA KW SORE R M R B AR, Jlid
7745 TNF-a f1 IL-6, 3§01 MMPs S5 HARI0E 42 5
LR E ) G e S 4T o 6 T2 B REIR AR AE,
B2 I ARSCHREI A Bk, AR I RR LA F, A9
ZHET “BRE R T ETEnELES), ZRE
SREEMON Ty, RN “WAEZET HIARES “R
FER 77 AL, BRI B R, A igEL PA
FNRMFThRERAN, SFENARE = ERTEL 3h
WK REREAL KNI A RERR S . RESIERAR, AL
KE, AR ZRIRATRZ —.

KT B FERE AL M R IE ST, IRIGE AR TS
48 B 7R AR S B RS 1 058 BELC K B e oo A I
FHHRRITER, HAERIREE AR . Li S0805E
W E IR MRIE ApoE Bk sk FEREAL /)N BRI A
Bl CA 5. 10. 20 mg/kg W] %2 PR K ELHAR N+
(TNF-a. IL-6). NO #1540 i #a 1k 8 3 -1
(monocyte chemoattractant protein-1, MCP-1) it
BRI, 3w L v 25 R i o 1 IR ]
(high density lipoprotein-cholesterol, HDL-C) 7K,
AR TS A T T B k> ApoE /N R,
B IKEAERE AP TRIAA . PRAIC MMP-2 [13RI8 K
IkBa 1 p65 NF-«B =R 1L /KF. $27~ CA Wl HEiE
1 IkB/NF-xB 15 5l E S BT sh iR R AR F o
3.2 BREfE

FREEARE A A B 2R 51 R AR IR . ZH 2R
HIRAE SR N SR AAE, T H 2 FEUEF H IR
2 AR T RETE S SE ), 2 N S R,
W RS (FEIR) CIRPVR) F A FERIR R
MRS IRBREIIRAE . RIBSEMA R, &hY]
W, AkEAmOINUA, SLESS VRN, il
e, TR, A KER NS, T
Z AT TR VYT IRERAE ROARAIE I, E T #
G EREIELS . Ahaion AP WEEEA ot IR A
PRI, B 78t IE S H 6 ik 55 0E A VR I 1R
A, R A SR MRS

NLRP3 R Atk /MA & —Ff A7 78 T 240 o7 o ) 2R
HEGYY, ZRRFUGE, BOE TSRS 5 I,
AR BRI RAEA T, 5 HLAA AR ™ H ) RAE S
J80541, Shin &SR & $EK U5 B ELRE4T . BMDMs
B ST IR 50 100 mg/kg X 95/ MATTH AL,
VRTIVE R o JFEEST LPS SUMRERAE /N BB AN PRIR B
BB, BT R BIZ T i A LPS 753K
BRI /N BTS2, I H0] CARD S5 M4 T
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FHORAPRLAE 5L A SE IR MK AMH] NLRP3. NLRP4 7138
OFIRHRZ K 2 M MAEOE, TS IL-1B 1
Caspase-1 1534,

Rao ZEBOISLIG I, i /K 28 A TRE SR IR
RS 0.191. 0.382 g/kg S35 1M MIE T IL-1p
IL-5 1y T4 & (interferon-y, IFN-y) 3Rk, [
RAZH 21 NLRP3. Caspase-1 (p20)+ IL-1p 2K
FIE, FEARNEM 324K P2X7 524K (P2X purinoceptor 7,
P2XT7R) TEMMZHZA Ik . BEAL, HERORE I 0.191 g/kg
RE 0 IL-18+ NLRP3 1 iNOSmRNA [13ik;
BOFE M1 0.382 g/kg RIS /I Bl i v6 17 B85 164 52 W S sk ¢
SANER ARG T T e I <R APS
MCP-1. BRI 4R V& 411K+ (macrophage colony
stimulating factor, M-CSF) F1 5 Mg g 48 5 &5 -1
(macrophage inflammatory protein-18, MIP-1B), &
/1 IL-18 mRNA [J3RIE, PG NO /K-F. &
FEROE M IR A F 5 40H] P2X7R/NLRP3 KAL)
AT R RO AT R

BEAh, AEEREIR CFEIR ) 0.039 1 g/kg thT]
I FSHT NLRP3 RAEAMAR TSRS A # R=

CHO
~ A
o
OH (&)

( Tca HCA. BCA |
U smote e oy b B B0 = e nr iy e ple At )

P S T, ANORIA, ) | l e .
| INOSHZEL, MBI 1 . {
" Tyt |
I - T G ar D &

AEE LRI
Fokfih PIEERRAR
LT

Tyl 7 TRV, WISPGF2a 1
y KO, dilcoX-25& ik !

IR

B3/ BRI At A 15157
33 RAMREE

R UL “2ATIER” 8 T R K R A e
W, FBLop NFEEMBAIE. A MFSIE . B R
HESE 8 MUERY, “HPR” IR EImbLI R, WUR &R
PRI 2 N AR S A TR IT 232 AR 7%}
WM 5 P = BERIE 5 T [ o S0W ML 75 T R R 2 A G
P ROREEAE T TR SRR 7T, AAE RS IR SR
(prostaglandins, PG). IL. F=#s. /=&, M
25 G R, RPN TZ R B 1R i
PRIEST/E B8, Sun FEIRFFER I, ORI 61.3
pg/mL BEk R S5 R 1T 2 AH S SERE AN ZK M, AR
COX-2 FEEfE T EHL T FRIE, M FEIZH
farb i) Ca?* K-, Jilid semn LBk EE F R EE 20 B
FR A SRA )~ 1 LS 4

PRI S FLIE 1 s o3 B A AL LI 1
4 HEERZE

PP AR AT FH 32 EARIAERT S IEAHIR 1~ 3F
AR AN (T/B) M RAE 58 (NF-xB.
MAPK. JAK/STAT %) HJSZMEHIX PEG 25 NO 7K

DOEMKMRERRA | A £, BT R
------------ >| i MR !
I

—> TR %
> IRTT R YR
hITH %

— VA AR L SIRA-FLSs I
mXTR U XAT R

> jili#: BEIIF/HIF-1o/NLRP3. PI3K/Akt.
| JAK/STAT. NF-kB/p38-INK

1 PIRERIARIERINE

Fig. 1 Anti-inflammatory mechanism of C. cassia
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PR AEE R R, =PRI NO M PGE, &
% S8 INOS Al COX-2 /4, IRk, ] iNOS
H COX-2 MIFEIK AT REONIRTT RREVESIR I — A
BRG] JTHETT R R0, BR R A AL, AT
NGURILARER BT AR % . RIER . B RE
WA — € BN FH A . a0 A 5 7 PR AZ AT 4% IL-
la. IL-6 VA7 A PEFLIR A OV, Bk i 5 AR IR A
BIT B L M 9 /N RO IR E & CA BRI
T 15 mg/kg W BERE SRR, A R0 R AR SR A
FRAN RS 4 2%, T8I N Toll FE3244K 4 155
& 7M1 IL-6 A1 TNF-0, D045 A 204510 1
B O S BAT B i i 8 AL R ) AR P Hh A g
J3, T HAT T EAFR BT —E IR, s b o)
BT A Y (100 mg/kg) FTAAERR (50 100 mg/kg)
X B BABAAERRSPER, BRI T X 7
BKE T (200 mg/kg) 04, pbAk, [E R ATk H iz H
HEER B s I iR AN AT A MR YR TT
o FE RN 1 R 2 ¢ 1051,

JUAE ] A At AR R AR 27 s o0 At A AR FR AL T
KEWHIT, (EIEAE: (1) AR AR,
PR MR R A2 P R T oF I 20, A NI Hh 2
Hpferimad MRS 7 IS AR JRIT “EEAR”
RN R FEEE SR IAH S FUAT A A IR
A5 () WEETTRIRMLRHERZ, 7R, M
BCAFLATL i 0 24 2500 Jo3 b FE AN 3 4 , 245 A6
MR 28, 2R (3) WA EEMER,
Can#E R PSSy CAY KSR I Re R 2, IR
J ME VAR T RSO N IR, AR DR RIS, B
SR H AT 2 T BE AR R EGE T R
Fer, (EO0 THARMRGE. B, AR R
—E .
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