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Abstract: Curcumin is a polyphenolic compound extracted from the rhizomes of Curcuma longa, C. wenyujin and other plants of the
genus Curcuma in Zingiberaceae. It has anti-inflammatory, anti-tumor and other pharmacological effects. Studies have shown that
curcumin has a preventive and significant therapeutic effect on the occurrence and development of colon cancer. Curcumin can play
an anti-colon cancer role by inhibiting colon inflammation, inhibiting colon cancer cell proliferation, inducing apoptosis, inhibiting
invasion and metastasis and chemotherapy resistance. The early prevention effect of curcumin on inflammatory colon cancer, the
therapeutic effect of colon cancer cells and the regulation of related signaling pathways were mainly reviewed in this paper, which
provided reference for the further development and clinical application of curcumin.
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Fig.2 Mechanism of inhibiting colon cancer cell proliferation
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Fig. 3 Mechanism of inducing apoptosis in colon cancer cells
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Fig. 4 Mechanism of inhibiting invasion and migration of

colon cancer cells

2.4 HIFISE AR AR TT I 251

IR AT I 2L S 4, AREIT RN, Tt e b
2P B S R IA 20 2 PP B R M 25 AR i
ZMERT ., IR E SR I, 22 64 pmol/L,
5 BULRIEIR 5-FU B AT Z990AH B, AT B 4]
T 25 48 e AU A 0 3 A, B4R mA7eE, nTRE
S H AN VI IR R 2 —, 2T AN 2545
Y1 T4 fAs S ES AR 1 CD133 LB AE-1 55
(I, W01 225 s 2 P D it 24 ki S 9V
ANV HI 328 R T 10 SW480 ZHIAF1 SW480 i 24
g, Z5R R, FEERAE SW480 4HfIA SW480
T 245 200 0 PO 20 3% 1 T BEAR, BB P SW480 fiif
2GR AN A BT Go/Gr 1, 50 SW480 i 241
MEAETET %, EFIEAHSCN: . Zhang ZEPORF TR I,
LR ET PR S ZRMARI RIS, 1 D- &
kR AR, 31T A SW620 T 24 41 i Fr470 S8 A S 38
RE RN P-MEER (I 5ig g e, W P-REEANTM
SW620 M 2524 24 . REESBI TR, %
TR A A TL-6/ 8% S R 7 3 Csignal
transducer and activator of transcription 3, STAT3) 13
SIEEK, E EMT #HE KB E 5-FU 7 51ER
FAAITE R o 25 b, 2R E00 S e 4u b 7t
2R3N BRBILAE 2 J5 T (1) 323 &K m] B
St e e 25 20 MO PO A M 300, S INYE T, BRAIKT 24
PARAIPTEALN RS 115 (2) ZEEEEAEINH] EMT it
T2, B by 2595 R, HEmEsnsl
ASHIT 2P 2 . WL 5.



¢E % 20226127 $53% B 248 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24

* 7937 »

OH

5 BT 251 R AL

Fig.5 Mechanism of inhibiting chemoresistance

3 IPRESEEXEAEMENER
3.1 X Wat {5 Si@EAYIEHE

Wt 15 5B N IR MU R, AL
HEE, B-catenin AR E FEUL 5 A BN A A% h I
53 B-catenin J N EEPK]; 7EJRZE L IE B I AR
B-catenin, IMjs&H Rho FHICHE AEFFI c-Jun ZFE
RIS AN TN 32 NP2, LR,
Wnt {5 5@ S M Re 54 B SE L FiE s
PR O, 1XZR B Wt il B 7E 4R A RS H 1R
BAER, ZHEFE A LLEE AT Wt (55 @B H &
HLE RS, B Wnt/B-catenin {55 @S, S8R 40 iy

AT DL BR 2 = PO RE e, 2R IE R
W miR-130a, ] Wnt/B-catenin IR12 AN 25 fe
AN HE o X FEEFBIR TR I, 2258 218 PRI
1k B-catenin [IEE 7K, il Wnt/B-catenin {5 518
% CyclinD1. survivin. c-Myc FIFRIE, A&
JE HT29 4R A Go/Gy JIRET, M 165, il
1LY cleaved-Caspase-3+ Bax. Bel-2 & /K,
BEHT-29 ZHMEJH T . Jiang SEPIBFFURIN, ZHFE
LA Wnt/B-catenin {5 58 % ) Fe B4 7] G i D6 %
SR 2 FRIA, $ B-catenin (W% 512 & Wnt-3a
A Wnt R 5 3K Cyclin D1 survivin, c-Myc
(RZEIE, AR SW620 2 A ) 24 B /) 38 hn 4 i
T2 FiEAERNE A AR A MR Y, 257 AN [R5
N ZFHERATAN LG, kil e iR AR AR
1, THEZEHERAERN IR E, Western blotting £
DR ZH 2R bR G B AR A, S5 RN, R ERT]
AR ANHIRR AR AR, I8 BOE Wt (558
e, {15 SW480 MH 2541/ EMT /K-T481n, 4t
E-cadherin A1 5% 1 (axis ihibition protein, Axin)
FIKBHAK, PIEE A B-catenin LSRR T 4 Kk
BET . L5 ENA, 23 E 18IS 1% Wnt/B-catenin
{5518, Axin-APC-PEJ5 & MG I4EE-3 (glycogen
synthase kinase-3, GSK-3) & &%)5 B-catenin 454,
f81 B-catenin B FR AL ETTTAR M IR P4 1) 2 3 R o

FEAR4ifurh B-catenin FUFRIAZKT:, HH survivin.

Cyclin DI+ c-Myc S5 FHOCHERERIZRIA, H0i) 45 e

(% JIFIEETE . Dou S8BT 9 &K, miR-130a 138 4fyE ) A3 sdRe 71, FRIET:, WA 6.
T Wt (2
LRP / Frizzteq
eReeely

>——> |

FRACBERAL

B-catenin/K -

A E O

| =)

LRP-R# NG E A ZAAMREN  CK1o-FRE AN 1o TCR/LEF-H 3 T/itk LR K 1
LRP-low density lipoprotein receptor-related protein  CK1o-casein kinase 1o TCF/LEF-transcription factor/lymphoid enhancer binding factor

6 H#F Wnt/p-catenin 15 SR IRIEAHE
Fig. 6 Mechanism of regulating Wnt/B-catenin signaling pathway



© 7938 -

¢E % 20226127 $53% B 248 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24

3.2 MHEAESEERAIEE

STAT3 J& (55 i 3 A i1 R 7 K 1t B
TR GL, RREAKE T2k, IL-6/Janus B A\
AR PEAMASZ AR, 7 22 Fh 20 23 R0 o Jeg 4 it P 0 U
TEBS, W R, STAT3 BE e £ U H BUE/EH,
FOEMEAE G g . U S5 2 P A 2 S 4 & b
W, STAT3 nl R+ P-FEEE FRIE, fEMIR it
2 RIEAE T8, Bt SR T R I, R RIE
0] STAT3 & A &BREARAKT, TR
STAT3 Fi#f55 Bel-2. c-Myc. survivin ik, #
il S A A R Y B . SCHPBRSERTIRR T R B, 228
FImHIH] STAT3 558, FIC P-HEEAME
ik, R 4 e A AL A i 245 . Lin SE40M %2 STAT3
XF 4 e T A0 BB RIE R, BRFURIL, STAT3 &
SE 19 T A — AN BT IR YT I A BRI, #i] STAT3
5B IR IT S R O IE R —.

Notch 15 518 % 5 I8 (1940 5GP B 2 78 T 4
Ff 2 S Ak B 4 B 1 ifLPs e 5, N Noteh (545
PR SIS R MR, 8T EUEAS 5@ R . Notchl
55 M #% /& Notch 15 5 1H B 2 —, 7E 2 P figg 4141
HRESRER I R IA, W TR EH, Notchl {5 5 B ER7E
S A m RIS, R4 e R RIS AR R 80E
TERY, /D3 05 S5 4-4SIEE T Notchl 15
S R IR T £ T RN SW4S0 AL, WK
i, 28 &8 T Notchl {2 538 % Y Notchl.
Notchl %2 1k il N 45 & 48 ( Notchl intracellular
domain, NICD) Al Hes ZX % BHLH ¥ 5K 7--1(Hes
family BHLH transcription factor-1, Hes-1) HHR
iL/KF, N Notchl Hes-1 ] mRNA 7K, 27
SAHSCPEANG] SWAS0 4H i 1) T IR E I 1. &5
ATk, STAT3. Notch Z5{5 5@ I 7F 45 W des 1 ¥A
JSrid T R EEER, FEABEERRELR
BESE, #—PREMHEKEAR mRNA Rik
K, A M A PR T, P 3G FE A AT 2
VI 251k
4 HAb{ER

SRR 22 I 3% B W A R RO 45 e K
AR NBIERER . 7RI, 2T RAEH
PR R AH B IS S AN B EE v, ik e B T i ]
WA B 11 2 R R AR 3 P AT P A TS 0481,
McFadden ZEMWWETT R I, 285 &K GE05 @ L1 gk
o R LA s AR X T2, BRI S i R
A, thsh, FTEEFEBA PSRRI, H

VR AL i i B E 2, S B 2R 25 TR %
TR 5 1 o 2 B AR, RIS e E L), e
Z 5 G b R G000 DR S A, dni AL
EHENYBALEE . BREEFIN R prEAL B A
ySeih LA EER EANAY SNV - LS ZE AL VI Ak
R0, 2% &, Ewm R RKIETS R IER RG22 %%
7, Br iR . HET IS m AR
WA E R LA, v DB i B A PG
MRS R g, R RIESE mER .

5 FHiEERE

LW Foe e TR EEEEYZEE. B
SWRETRZMEEY), @it 2B RETINE
AT G BIER, XA A — M Em R EYI,
KWz ks, SRS AT 2455 Bk e
ZPRHLE, HEA S m e e rE, T AT
Jnge TR A T I AR 51521 AR 22 A
dilpmdniusbE. HIET. RERE. TN
PECL R VR 15 S g 7 AT 84, AN EE R
S E AL 22 EEd T A A 1, 2
Wi %% JE HA B2 1 A DNA H& i, 3845 i 40 i A
RE M IR G1—>S—Go—M R B ISR T /02,
TR FESIH G RER @i e TR, M
M R, BT E E Bel-2 AR T
M Bax B L & EAMRIE, HRMBIAT,
) EMT K42 Wnt S AH GBS 3 K1, M
T A e A M (R AR 22 7%, VR T IMoRa 4t pfe, (64
M b P-FEER EI RIS N IR, b dnfoiE B P-FE
HEE, FHIEZ995MHE, MO AR iy 2590k FE
T, IBBRR MR YIRS, R
ZifE R, @i ] Wnt/B-catenin 15 5 18 #4155 5 R
ORI e i SO (A i N R o € s = N D
Re IAMR 28R, AT IAIE R, IEREHE, R
P4 i O 2 A SR R AL e R . X 2
YERMLEIAE B, AR ELR S, SRR DS e
PIVER . 25 L, 2382 0] I3 25 0 45 78 40 Mo 15
51228, FSET, RN EAFIEAE N, AR
ALY 9V 251, EARN A BB R AT 4
Sl G, g7 e S, 1
ML, A2 I RFH .

LW R HAZ TP E Y, R4 i)
BT HER T, (BRI KIS AR
fIG. FoUE M ZE SRR A, X ERER R 2 7 2R
ST RN o Rl A DB R R AT



¢E % 20226127 $53% B 248 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24

= 7939 -

RIBEAT WA, LAE 78 70 A% FLAE SO R )5 T (R P
P B MRISIR I A= 22 Ak e 47 22 25 26 1k e e 14
RO “M-RAERESY LATEMUSREER, K
FITAS )2 30 3R R W IR B TR T AT W S ) 2%
BERCR, Ak BEA 45251 H M. Elbassiouni 5505¢)
WETEARIL, ZSR YA R S AR 4
AR AR R AR A3 ke T 7 A,
REHRA LRI, FLrpgiEtt, H
LW AWEAAYOKRBR b5, G ARG s g,
I R8I 1) 22 5 3R AT 25 B0 78 252 5 3K M K Hl
7l XPEEERERAEMARE .. WaERpUE R, E
gFRIR A TR, HA R AR S
RBEHFR FIAAEHHEATALEA ZFR

SE R

[11 XU, BT, RS, 55, RERAGHEN Mt
& 7). HihzgeEdeik, 2021, 36(3): 336-340.

[2] Zhang W S, Cui N, Ye J, et al. Curcumin’s prevention of
inflammation-driven early gastric cancer and its molecular
mechanism [J]. Chin Herb Med, 2022, 14(2): 244-253.

[8] [ ZHEW L AT L T SR e [
FLEITETE [D]. B WL EEZG K%, 2021.

[4] #REéte, 5248, BT Wnt/B-catenin 15 518 B 1) 24
RIG T 45 B e i LRI BT Tk R (0], BE 2 2RIR,
2021, 27(20): 4022-4027.

[6] ZFWEFe, REA, MIHE, 5. o B2 MR A5
TEGEE Ty R - AR FUREDL (9], A ER24-74R, 2022,
50(3): 97-102.

[6] Marjaneh R M, Rahmani F, Hassanian S M, et al.
Phytosomal curcumin inhibits tumor growth in colitis-
associated colorectal cancer [J]. J Cell Physiol, 2018,
233(10): 6785-6798.

[71 Gong Z Z, Zhao S N, Zhou J F, et al. Curcumin alleviates
DSS-induced colitis via inhibiting NLRP3 inflammsome
activation and IL-1p production [J]. Mol Immunol, 2018,
104: 11-19.

[8] Wei C, Wang J Y, Xiong F, et al. Curcumin ameliorates
DSS-induced colitis in mice by regulating the Treg/Th17
signaling pathway [J]. Mol Med Rep, 2021, 23(1): 34.

[9] Waldmann T A. Effective cancer therapy through
immunomodulation [J]. Annu Rev Med, 2006, 57: 65-81.

[10] Hardenberg G, Steiner T S, Levings M K. Environmental

influences on T regulatory cells in inflammatory bowel

disease [J]. Semin Immunol, 2011, 23(2): 130-138.

Shen W, Durum S K. Synergy of IL-23 and Thl7

cytokines: New light on inflammatory bowel disease [J].

Neurochem Res, 2010, 35(6): 940-946.

JITE, A, Wi, & REEN S HT-29 40k

KIBGE . M A 5310 % Cyclin D1 BRI ZRIE (15200

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[7]. EIREEE, 2016, 45(32): 4479-4481.

WRibEE. 2235 3K M5 NKD2-Wnt-CXCR4 3 #4411 1l 45 iy
FEANE AR R [D]. BUM: WL EEZG R, 2017.
FEERHT. ZEHE NI miR-9 0 A L5 % SW480 4
W SIEB VLTS [D]. #5H: #2012,
HEBE. /NEERIE T AMPK/mTOR 3 #% 1 47 H WA T
Ty RE S5O W PR B O BLARI A 5T [D]. RHE: REEER
R, 2020.

Balasubramanian S, Eckert R L. Curcumin suppresses AP1
transcription factor-dependent differentiation and activates
apoptosis in human epidermal keratinocytes [J]. J Biol
Chem, 2007, 282(9): 6707-6715.

Yang J Y, Ning J P, Peng L L, et al. Effect of curcumin on
Bcl-2 and Bax expression in nude mice prostate cancer [J].
Int J Clin Exp Pathol, 2015, 8(8): 9272-9278.

FERK, x5, #owl, &5 LWFMLLE microRNA-
21 FIK 45 e 40 e B WEATE TR (9],
TARIRARE, 2021, 31(18): 2189-2193.

e BE. £ RIE N microRNA-211 FiA (L k45
TR 20 B RO T R LR (0], B 2%, 2016,
26(24): 18-23.

RV, WHMREE, IR, S 25 FO0 4 e A A 4
fPHIARE T S ER AT (0] AR SEHE, 2014,
30(4): 74-79.

FGUT 52, EhARIE. b Bz 18] 5T 4 O % Ak 1) 23 1 BIL ) A
EME R T RER I T E R R RE,
2009, 16(5): 541-545.

Y, SR bR IE B A R AR 2R A Ok R KT
FOHERE [3]. BARHRZE 2, 2011, 19(10): 2088-2091
TR, s, FBE AR b R IR AL LR A AR R
HRPAER [J]. PEEZ SR, 2014, 11(35): 163-165.
Tan C W, Gardiner B S, Hirokawa Y, et al. Analysis of Wnt
signaling B-catenin spatial dynamics in HEK293T cells [J].
BMC Syst Biol, 2014, 8: 44.

Kim H J, Park S'Y, Park O J, et al. Curcumin suppresses
migration and proliferation of Hep3B hepatocarcinoma
cells through inhibition of the Wnt signaling pathway [J].
Mol Med Rep, 2013, 8(1): 282-286.

Zhao S, Kurenbekova L, Gao Y, et al. NKD2, a negative
regulator of Wnt signaling, suppresses tumor growth and
metastasis in osteosarcoma [J]. Oncogene, 2015, 34(39):
5069-5079.

Fang W B, Yao M, Cheng N. Priming cancer cells for drug
resistance: Role of the fibroblast niche [J]. Front Biol,
2014, 9(2): 114-126.

s, HOK, B, % IR AR T
it 245 40 1 FARIE 78 [0, AL I 25 2 e 2 4k, 2021,
40(4): 338-341.

Fhith, TRER, KEY, & LHRKNINTELE
4 53 bR I E T 243 F 7 S LIRS (0], o B R
2452%, 2020, 37(15): 1793-1800



« 7940 -

¢E % 20226127 $53% B 248 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 24

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

Zhang N, Gao M, Wang Z H, et al. Curcumin reverses
doxorubicin resistance in colon cancer cells at the
metabolic level [J]. J Pharm Biomed Anal, 2021, 201:
114129.

i, TIW, FEH, & ZHEN T IL-6/STAT3 (55
MR AR S-FU AT SR MRS (3] +
Rk, 2021, 46(3): 670-677.

Ashrafizadeh M, Ahmadi Z, Mohamamdinejad R, et al.
Curcumin therapeutic modulation of the Wnt signaling
pathway [J]. Curr Pharm Biotechnol, 2020, 21(11): 1006-
1015.

Dou H Q, Shen R H, Tao J X, et al. Curcumin suppresses the
colon cancer proliferation by inhibiting Wnt/B-catenin
pathways via miR-130a [J]. Front Pharmacol, 2017, 8: 877.
RIS, GRERE, BRI, 220 305 B e 2 o 1
FTIERLRIEE T [J]. BRI & N2TT, 2020,
25(11): 1475-1479.

Jiang X E, Li S G, Qiu X M, et al. Curcumin inhibits cell
viability and increases apoptosis of SW620 human colon
adenocarcinoma cells via the caudal type homeobox-2
(CDX2)/Wnt/B-catenin pathway [J]. Med Sci Monit, 2019,
25: 7451-7458.

. STAT3 5 538 % 75 /1N B 45 e o REL TR A L 8 2
B E RIALEIBEFE [D]. RE: REEERERY, 2012,
SCHE, AR, PP, S LW FIEEE] STATS il
PR AR N 25 T i BRVD R A4 Ak DO 24 (3],
Sk E, 2015, 31(8): 1056-1059.

Zhang X L, Xiao W H, Wang L H, et al. Deactivation of
signal transducer and activator of transcription 3 reverses
chemotherapeutics resistance of leukemia cells via down-
regulating P-gp [J]. PLoS One. 2011, 6(6): €20965.

5%, Ph—N8, skif, % 2 FE STAT3 5518
A 45 B R A0 M S FE AL T (0], Sk B R A
%, 2022, 38(3): 5-9.

Lin L, Fuchs J, Li C L, et al. STAT3 signaling pathway is
necessary for cell survival and tumorsphere forming
capacity in ALDH'/CD133" stem cell-like human colon
cancer cells [J]. Biochem Biophys Res Commun, 2011,
416(3/4): 246-251.

Ellisen L W, Bird J, West D C, ef al. TAN-1, the human
homolog of the Drosophila Notch gene, is broken by
chromosomal translocations in T lymphoblastic neoplasms
[J]. Cell, 1991, 66(4): 649-661.

Huang R, Tang Q C, You Q, et al. Disparity expression of
Notchl in benign and malignant colorectal diseases [J].

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

PLoS One, 2013, 8(12): ¢81005.

XIDBE, M7, BIEM, 55, EEFEIEE Notehl (5518
M5 G4 e SW480 ANIEARE T (1), AR R K
28R, 2015, 35(8): 13-16.

¥75. ZFER T Notchl {55 18 B 52 W 45 iz I e
SW480 2l RS FE KB 7E [D]. 7FH: Rt K%, 2015.
oy, XD BL, EAE, % ZHE T RS EREa
Notchl {5 S @A 7T [J]. WIFE R 2R FR, 2015,
35(4): 10-13.

De R, Kundu P, Swarnakar S, ef al. Antimicrobial activity
of curcumin against Helicobacter pylori isolates from
India and during infections in mice [J]. Antimicrob Agents
Chemother, 2009, 53(4): 1592-1597.

NaH S, ChaM H, Oh D R, et al. Protective mechanism of
curcumin against Vibrio vulnificus infection [J]. FEMS
Immunol Med Microbiol, 2011, 63(3): 355-362.

Rudrappa T, Bais H P. Curcumin, a known phenolic from
Curcuma longa, attenuates the virulence of Pseudomonas
aeruginosa PAO1 in
pathogenicity models [J]. J Agric Food Chem, 2008,
56(6): 1955-1962.

McFadden R M T, Larmonier C B, Shehab K W, et al. The

role of curcumin in modulating colonic microbiota during

whole plant and animal

colitis and colon cancer prevention [J]. Inflamm Bowel Dis,
2015, 21(11): 2483-2494.
Waly M 1, Ali A, Guizani N, et al. Pomegranate (Punica
granatum) peel extract efficacy as a dietary antioxidant
against azoxymethane-induced colon cancer in rat [J].
Asian Pac J Cancer Prev, 2012, 13(8): 4051-4055.
RNk, BREERS, HRITER, . LIRS WIbH T
N5 7T LoVo 4t #R SRR R s/ 7T [J].
HEEZ4, 2013, 44(16): 2261-2266.
TS, JEBRE, B, . EREICKHIFIHUE
RGMER 2 EAER AR [J]. AWFm et 5,
2022, 45(7): 1440-1445.
B, R, BB, & EREATIRMAE RG5K
AN TR (7], TREZE, 2016, 47(3): 512-518.
M, WA, R, . RPN 4ELE 21
HURIBFFEERE [7]. "PEEZ4, 2022, 53(21): 6909-6918.
AR K. 22 BRI A ] 26 15 1 Y AP BT R 3 PRI 7T
[D]. JF&h: WIEGREA, 2020.
Elbassiouni F E, El-Kholy W M, Elhabibi E M, et al.
Comparative study between curcumin and nanocurcumin
loaded PLGA on colon carcinogenesis induced mice [J].
Nanomaterials, 2022, 12(3): 324.

[Fricsmid EHm]



