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Anti-colorectal Cancer Mechanism of Zuojinwan and Its Main Monomer Components:

A Review
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[Abstract] Zuojinwan is a classic Chinese medicine prescription recorded in the Danxi's Experiential
Therapy, with Coptidis Rhizoma and Euodiae Fructus in a ratio of 6 : 1. It can treat symptoms such as liver fire
hypochondriac pain, stomach duct pain, vomiting, and acid swallowing. There are many pharmacological
studies on Zuojinwan in modern times, especially in the digestive tract, but the prescription also has its unique
effect on digestive tract cancer, and its anti-tumor studies mainly focus on colorectal cancer and gastric cancer.
Colorectal cancer is the third most common type of cancer in the world and the second deadliest malignancy. At
present, a number of studies have shown that the basic pharmacological studies of anti-colorectal cancer by
Zuojinwan include the proliferation, apoptosis, invasion, energy metabolism, epigenetics, and drug resistance
of colorectal cancer. Alkaloids are the main active ingredients of Zuojinwan, such as berberine, evodiamine,
coptisine, palmatine, and rutaecarpine. Compared with the effect of Zuojinwan on colorectal cancer, studies on

the effect of berberine and evodiamine on tumor angiogenesis, tumor-promoting inflammation, and intestinal
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flora are carried out, except the studies on the resistance of berberine and the effect of evodiamine on energy
metabolism. In addition, coptisine, palmatine, and rutaecarpine can regulate the proliferation, apoptosis, and
metastasis of colorectal cancer cells, the proliferation and apoptosis of colorectal cancer cells, tumor-promoting
inflammatory response, and the proliferation, migration, and invasion of colorectal cancer cells, respectively.
Moreover, other studies have shown that the combination of berberine and evodiamine can have a synergistic
effect on the growth, migration, and invasion of colorectal cancer cells and can reduce the cardiac toxicity
induced by evodiamine. Therefore, this paper summarizes the studies on the anti-colorectal cancer mechanism of
Zuojinwan and its main monomer components in recent years, so as to provide a theoretical basis for future

clinical research and development of new high-efficiency and low-toxicity anti-colorectal cancer drugs and lay a

solid foundation for clinical practice.
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43, 5 A 25 B RE 19 R R, IR A R T v 2 A 4
it g o AR 1 A B A AR 2 — |, R T e A i
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S, 0045 25 M e AN B A D A 3 BE RN G B Y iE— 25
W 5 2 W1 /)N B 38 3ok A1 2 7L ) 07 48 D P ol o B 4
(PLZF) A3 1% SCAP 1z Z Ak ok 3 il Jig 17 £E A, 90 461
45 e AN LR A 1 B RS

H i X 25 1 i e Ae i 4SO S BR A A 4
ALAN B R A A A L 32 AR B A N BB TR A
Iy — E SRR NS 5 A B, DU T 25 LN BE i
XF 4 gy e e b AR R BT A 2 B F 5 /) B
il 1T 5% 24 B8 M IR FH X 2% T S A5 AT P R S APE o
2.7 XMESEBMIEEBEREOEN FEhiEES
RV R BURYERCE YRR Yk S 45
I8 10 & 8 AL % DD AH G o i AR 21 5 e A A
PR IR 3 R R 5 B 1D 2 ) , 8 5 i 3 o 1 9
PR A LT RS H i A g b e AR e
5 A5 7 12 (SCFA) /Y 21 T8 9 = B2 401G, 1 #b 58 7= A=
SCFA [ 2 AE 1A AT DL il 25 B W das 00 R HE FR TS
X R A A8 AR W RE R T AR R T R A E e
—FRIT R

/N BE T S A M 3 R T L R R A R
4t . JAK/STAT il f§ Fl 22 ¢ )5 1% b 8 1 % i
(MAPK )/ERK il % , BH T M A IR IR T A 19 25 B
Jo g A A R SE S BRI AR R B0 T, B A
% PR A AR R = B2 R 4015 52 AOMY/DSS /)N B 18 T
A7 PR YA S F B, /N BE B AT RE S AL T A
Hedgehog {5 5 1 % 1% 1, 8 5 g 3 1ol A= 9 B4 41
A& 4 i i PRI RT 5 0 DR - DA T 410 ) /0N BR 45 1 i
AR R IR AN, & /N BE G AT L Bl CRC T 2
1% % HFD 1 3% 19 APC min/+/N §UAY 7 38 B3 2k 4 1
P& AT R Y SO B ORA 25 40 B T B R AR
i) SCFA FIfig Z W5 (LPS) , 2 1k Mg 5% AL 5 5 il ik 5
Y i B Xy 8 = A1 7K V- 5% il 45 W 96 AH DG 45 H W
Ji g i & AR CHEN 255 3 — A5 BF 5% & 90 /)N B
Bl X i 3 B 2 90 T S FE 19 HFD MR 3% 1 CRC 7 /N
BRI AT W 0 1 e 9 A T TR0 B i A 3L 114 Jigg
A= P B A B B 3 A D FE S CRC /D R B
A B /N B 0 45 B MR R AR R I i T R
Bl (LPC) 7K~ (4 30 4 H , 156 B fiz 3 Tl A= 0 1 T i
FEA S /N BEGR G HED AH 5 45 B 98 & & 1 4R v
REEZEEM . WK RV, BEREFRMNS
pSTAT3 [y 3 ik 38 Jn A O, 5% 2 84 4 mT #5833k 417 1
IL-6/STAT3/p65 {55 5 3 % , 8 1 i 18 B B A0 410 61 1
T 5 RE A I 45 g 1 AR R AT A Y R G
T A 0 AR RN 4 B L R {5 3 B R B g T

T I R

RO, /N BER | 5 2 B B Y RE A A A
5 P T8 TARE B0 45 P e i R AR R R T
AT AR [F] /0N BE GRE i JAK/STAT i %
MAPK/ERK i i #il Hedgehog 15 5 i B , 1] % 28 ¥4
B3 32 TL-6/STAT3/p65 15 5 i #% #E 47 8 5, A it 7
45 L I 968 i 38 TR AE O T, T 2 BECBIE 5 /) B R R
Z BRI X B 4 A R A A I R . B
H Hi W 52 0] o A I 45 T ek Jeg i TR R 9 0F 9
OIS S
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iz —"",
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I R RO IS N |
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], A2 42 ML £ BE 4R W) 8 3 30 ) PI3K/AKt/NF-«B {5 &
i 0 N 2 W T A0 M HCT-116/SP 14
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N 45 B W9 p-NF-«B {5 5 3 [ ok 0 55 22 25T 251,

IR BIF S B A A AL L SR AR B AR I A 45 EL
i 96 ) ik 245 P G0N BE B R D X6 45 1 J e 96 ) T 24
PERBIFFE , DRI ] 2 /DN B R R 24 B 8 3K FH 1) XoF
45 P e ot 25 P R S A D RIS ALPE R . B it
G 3% W /0 4 AL B G 3 B PR By SR 2 B B ] e
fifk TR 235 LI 98 I AR A 7 T 245 1 1 VI i
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H 1l 72 42 JLPT CRC 14 JE fih 245 B 5% 40 5 CRC
SRR W IR R N N 126 AW N VB o 2N T
25 5 R T A0 4 L, B TG /N BE O T 25 1k B SR A
B0 X AR 5 AT BRI 5T Ab 3 AT /)N B BRI S 2 B
XoF i JEE I A= L e R A P 4% E s R A T T
YRI5 5 T B3 AR, L ES VT, SR A B R AT A3 ) Y
CRC i i34 58 P T~ %4 , CRC Al f 34 78 \JH 1~ . iF
B Fl 2 28 A 1 il I8 58 9 2V o

(B2 76 4 ML FH: 3 SR 8003 /N BB L SR 2 B
ol 5 X6 2% L W i 00 B 9 08 AE TR — SEOR R 2 A - 5
—  TESS EL D, 32 R B A A S R SR
H K A F %2 K (EGFR)/RAS F1 Wnt/B-catenin i@ } ,
H. ¥ EGFR 34 i fih & F if RAS/RAF/MEK/ERK I
PI3K/AKtf 5 Uk, iIX 2L {55 1 73 #E CRC &8 &
Az g AR R AE A L /N BERR L S 4 BT i
ZIXT Wnt/B-catenin {5 5 38 #% 17 4 5% , 1 XF EGFR/
RAS HHICHIFE AN 2, 5 I A] 2% J A 4 L S L = 2
1 B4 X EGFR/RAS {55 5 3 % B2 B /N BB 5 2 B
YR AN Y I Al 3 2 5K B 43 X Wnt/B-catenin i8
MIBIETE o 55— /INBEGR | 5% 2% B B AT X 45 5 b g
I 487 AR 9 2 0 M 9 RE B A 5 5 A2 4 AL R R 2
BRI A X 4 L R T 24 PR B 5E  /0 BE BR R 2
BT AT X 45 W 9 1 38 TR R IS DRI T g3 S 1
INZE &2 JU VB B LB Sh YT 5 A B U e X &5 L
Je8 I A8 A B MR AR 2 T AORE O R S B N BE
BT 5 4 BT U | B VT R 4 L i 24 1 Y
WFSE G N ZE 4 AL B AR L B B VT SR AR B YR X
S H W E RS . 5B =, CRCER A A
Fa g ML, 2B G AR AR TR E (CIN) Bl LR AN
Fa g (MSD) , JLF Fr A7 B9 CIN b J83 #6 2 /R Wt {5 5
S 80% 1Y M JEE £ 7E APC %8 72 2K i , APC J2&
Wt il 19 60E 5 F T MST U2 i B 1B R
(MMR) 5 H 28 48 R 3% 5 B0y 45 I 18 2 6k Fa
(dMMR) Ay & 78 2 B, MMR 3 [K I fig /4 Bk 2k 5 5
FEPA oA AR RS g 0 R . R AE 4 L
F= BB 4 38 AT N MST XF CRC 3 [A 40 3F 17 BF
FE0, S0, CRC 1Y g o A8 Bk AT 4800 % i A1, if
A B A 2 e R T 5B B AR e A s N
% I U RIS i R S A AL /DN BE AR G E AR
P BIF 5 A /b, 0 L R SR 2 B R R 2R B R L i
B, O 7T 3 R W5 M g e A AT, I TT B R
227 1 BE == A R A 5 20 B AL /N BER L SR 2R
RN N Y R AW N0 AP R TN 3 R | B

- 210 -

55 5 2 BB T 0 AR A0, LR N B R B R
30 wmol- L %= 2 B3 il ¢ &£ 7y 0.8 pmol-L" M W 2}
I FH (30+0.8) wmol- L' A AT HE T , B H BE 0% & 44 Bl
[F) 34 2 VE 35 0 4 45 1 9 HCT 116 \RKO 4 Jifd if
% 228 HE 1, HHLH T AE 5 F U8 PI3K Akt 2K [ %
RIKFEAG S R I R 5T /0N B AR S 2 B
K0 6t 45 L i o g Pl 3 i, A A i R AR O T R RE
F IR AR P A TR R R 24 M S A O B TR B
BAE R 3 — 25 00 B 22 4 LA A1 00 A B

RSNk - =N S A R NI AN 3 TR 3
BT S G S B 9 0 W 98 R 2 3 4R v A S ik 2 B
MU D5 1T, B AR AR & o e sh, H T/ B
B4, 22 4 AU B G Al 3 8 PR B 43 X 45 L g 1 BF
FRZH ARSI SE 50 O &, B RN 25, (A
Xof HL AR P A1 AR R L B4 B 45 L o g HIL AT 5 00 A 2D
HH AT A /N BE o 25 L iR 0 A 5 a0k R I
PRI PR I 5 BB A 4 AL B B /N BE Rk LA 41
) At = L BRI R ) F T 0 AR
RV L 5 22 X6F IO 14 4 PN AR S 56 TR A L 4 T M BIE 5 A
G U B 2 R S BT FIA T 45 B R Y Sy
TR BLE, DA H B8 08 R E A IR, WA T 45
L P g B A v SR 0 T ik

[B % 3Hk]

[ 1] ZMe wnenr, wh Al & 45 . A28 Uiy by AR Sciik 47
(1. bl 5250 05 )2 A4, 2022,28(12) : 39-47.

[2] skIgZe, HLll, Bk 5. ZAa itk s 524
BT ik R L], 25 PE N AF 5T, 2021, 44(12)
2720-2730.

[ 3] AFsk, Ahom, 2230, % 204 A2 oy M 2 B B 9E
HEJRLT]. R 252441k ,2021,49(2) : 87-92.

[ 4] ByERERIG. RS . RBETIA 25 2= B 5T
HEJRLI]. v B 25 3 2 5E 4z, 2022,38(10) : 1457-1461.

[5] #EIAN AN BRm &, 55 424 Ui R i 5 5 58
WF 52 BE (1], 52 )0 B2 25 4% 3K, 2019, 35(5)
626-629.

[6] B XIRAE, AR, BREIRAEIGIT Kiaim s
¥ [T, P IE 252 1,2005,23(10) : 1750-1751.

[ 7] Z75m, BRAerE RO/, 55 2504 B i i VE FE AL
il B 5¢ 3 R (). R AR W B 58 5 9 kL 2020, 32
(12):2132-2141.

[ 8] LUQUE C,CEPERO A,PERAZZOLI G, et al. In vitro
efficacy of extracts and isolated bioactive compounds
from ascomycota fungi in the treatment of colorectal

cancer: A systematic review [J]. Pharmaceuticals



520 H4 22 1) FESREHFFFELRE Vol. 29,No. 22
20234E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2023

(9]

[10]

[14]

[15]

[17]

[18]

[19]

[20]

(Basel) ,2022,16(1):22.

DENG J,ZHAO L, YUAN X, et al. Pre-administration
of berberine exerts chemopreventive effects in AOM/
DSS-induced colitis-associated carcinogenesis mice
via modulating inflammation and intestinal microbiota
[J]. Nutrients,2022,14(4):726.

[l Z 50, BTN T A SRR BN SR E A D P 45
B R E WA (T]. B b R R AR,
2015,31(3):234-237.

MA W K, LI H, DONG C L, et al. Palmatine from
Mahonia bealei

attenuates gut tumorigenesis in

ApcMin/+ mice via inhibition of
cytokines[J]. Mol Med Rep,2016,14(1):491-498.

XU L, QI Y, LV L, et al. In vitro anti-proliferative

inflammatory

effects of Zuojinwan on eight kinds of human cancer
cell lines[ J]. Cytotechnology,2014,66(1):37-50.
Whizs & IRk AE TR AR, 45 . /N B0 3 0. A Wi
TE'Fcaspaseﬁi*ﬁ‘fﬁiﬁtﬁﬁﬁ%ﬁ%ﬁ{’ﬁm(ﬁj()
[J]. M At BE 2274, 2023,39(1) - 21-31.
P, XA, b JE L AL S 5 BT A 9 I
Hedgehog {5 5 i ¥ 17 T 45 B HCT-116 40 g 94 7=
BB FE[T]. P22 B 5 I 1, 2022,38(1) : 71-77.
PAN J, XU Y, SONG H, et al. Extracts of Zuo Jin
Wan, a traditional Chinese medicine, phenocopies
5-HTR1D antagonist in attenuating Wnt/8 -catenin
cells [J]. BMC
Complement Altern Med,2017,17(1):506.

NI L, SUN P, AI M, et al. Berberine inhibited the

signaling in colorectal cancer

formation of metastasis by intervening the secondary

homing of colorectal cancer cells in the blood
circulation to the lung and liver through HEY2 [J].
Phytomedicine, 2022, doi: 10. 1016/j.
phymed. 2022. 154303.

ZHAO LC, LI J, LIAO K, et al. Evodiamine induces
apoptosis and inhibits migration of HCT-116 human
colorectal cancer cells[ J]. Int J Mol Sci,2015,16(11):
27411-27421.

GUAN X, ZHENG X, VONG C T, et al. Combined

effects of berberine and evodiamine on colorectal

cancer cells and cardiomyocytes in vitro [J]. Eur J
Pharmacol, 2020, doi: 10.1016/j. ejphar. 2020.
173031.

Wi o 05 55 Bk, 55 /N BER, 5 S A8 T AR )
45 B e 2 AT B AR 22 R 0 s (], [ S0 5
R 45k ,2022,28(24) :98-104.

RE 0 R2VFERISE . 76 4 UK BT A= W) il it B
B9 M S B pEgE (1], B 252 T, 2004, 22(2) : 263-
263,293.

[21]

[22]

[25]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

T . AR T (0 - 5 OB 09 22 3 AUFN AR 34 AL 1k
FA D ] A AR, 2017

W SCSC, ik Ak, B8, 45 . UPLC-DAD/Q-TOF-MS % 43
B 26 4 AUAL “E IR [T 2y, 2017,39(11) : 2412-
2414.

X3, R AN | AE 4 LA G P 2 ICALLAE 43 4 T2
Mg [d]. Ei2,2022,53(19):6001-6011.
LEAL-ESTEBAN L C, FAJAS L. Cell cycle regulators
in cancer cell metabolism [J]. Biochim Biophys Acta
Mol Basis Dis, 2020, 1866(5) : 165715.

CARNEIRO B A,EL-DEIRY W S. Targeting apoptosis
in cancer therapy [J]. Nat Rev Clin Oncol, 2020, 17
(7):395-417.

WAKTS . 224 JUBG 2R K 5 45 25 T BeN i 5/ B4
o Jee A B O TSRO LRI TSR (D] B B BREG R
2£,2019.

FAN J H, XU M M, ZHOU L M, et al. Integrating
network  pharmacology  deciphers the action
mechanism of Zuojin capsule in suppressing colorectal
cancer [J]. Phytomedicine, 2022, doi: 10.1016/j.
phymed. 2021. 153881.

GONG C, HU X, XU Y, et al. Berberine inhibits
proliferation and migration of colorectal cancer cells
by downregulation of GRP78[J]. Anticancer Drugs,
2020,31(2):141-149.

ZHANG Y, LIU X, YU M, et al. Berberine inhibits
proliferation and induces G /G, phase arrest in
colorectal cancer cells by downregulating IGF2BP3
[J]. Life Sci,2020,doi: 10. 1016/. 1fs. 2020. 118413.
GUI Z,L1J,LIJ,et al. Berberine promotes IGF2BP3
ubiquitination by TRIM21 to induce G,/S phase arrest
in colorectal cancer cells[ J]. Chem Biol nteract, 2023,
doi:10. 1016/j. cbi. 2023. 110408.

SHEN Z Q, WANG J, TAN W F, et al. Berberine
inhibits colorectal tumor growth by suppressing SHH
secretion| J|. Acta Pharmacol Sin, 2021,42(7) : 1190-
1194.

NIE Q, PENG W W, WANG Y, et al. B -catenin
correlates with the progression of colon cancers and
berberine inhibits the proliferation of colon cancer cells
by regulating the B -catenin signaling pathway [J].
Gene,2022,doi: 10. 1016/j. gene. 2022. 146207.

LI SY,SHI C J,FU W M, et al. Berberine inhibits
tumour growth in vivo and in vitro through suppressing
the 1lincROR-Wnt/8 -catenin regulatory axis in
colorectal cancer [J]. J Pharm Pharmacol, 2023, 75
(1):129-138.

LIU X,ZHANG Y, WU S, et al. Palmatine induces G,/

< 211 -



520 H4 22 1) FESREHFFFELRE Vol. 29,No. 22
20234E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2023

[35]

[36]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

M phase arrest and mitochondrial-associated pathway
apoptosis in colon cancer cells by targeting AURKA
[J]. Biochem Pharmacol, 2020, doi: 10. 1016/.
bep. 2020. 113933.

HUANG T, XIAO Y, YI L, et al. Coptisine from
Rhizoma Coptidis suppresses HCT-116 cells-related
tumor growth in vitro and in vivo[J]. Sci Rep, 2017,
doi: 10. 1038/srep38524.

CAO Q, HONG S, L1Y, et al. Coptisine suppresses
tumor growth and progression by down-regulating
MFG-ES8 in colorectal cancer [J]. RSC Adv, 2018, 8
(54):30937-30945.

HAN B, JIANG P, LI Z, et al. Coptisine-induced
apoptosis in human colon cancer cells (HCT-116) is
mediated by PI3K/Akt and mitochondrial-associated
apoptotic pathway [J]. Phytomedicine, 2018, doi:
10. 1016/j. phymed. 2017. 12. 027.

ZHANG C, FAN X, XU X, et al. Evodiamine induces
caspase-dependent apoptosis and S phase arrest in
human colon lovo cells[J]. Anticancer Drugs,2010,21
(8):766-776.

LI FS,HUANG J, CUI MZ, et al. BMP9 mediates the
anticancer activity of evodiamine through HIF-la/p53
in human colon cancer cells[J]. Oncol Rep, 2020, 43
(2):415-426.

CHAN S, SUN R, TU X, et al. Rutaecarpine
suppresses the proliferation and metastasis of colon
cancer cells by regulating the STAT3 signaling [J]. J
Cancer,2022,13(3):847-857.

BYUN W S, BAE E S, KIM W K, et al. Antitumor
activity of rutaecarpine in human colorectal cancer
cells by suppression of Wnt/3-catenin signaling[J]. ]
Nat Prod,2022,85(5):1407-1418.

DUFF D, LONG A. Roles for RACKI in cancer cell
migration and invasion [J]. Cell Signal, 2017, doi:
10. 1016/j. cellsig. 2017. 03. 005.

FARES J, FARES M Y, KHACHFE H H, et al
Molecular principles of metastasis: A hallmark of
cancer revisited [J]. Signal Transduct Target Ther,
2020,5(1):28.

ZHOU P,LI X P,JIANG R, et al. Evodiamine inhibits
migration and invasion by Sirtl-mediated post-
translational modulations in colorectal cancer [J].
Anticancer Drugs,2019,30(6):611-617.

VIALLARD C, LARRIVEE B. Tumor angiogenesis
and vascular normalization: Alternative therapeutic
targets[ J]. Angiogenesis,2017,20(4) :409-426.

LUO Q, WANG J, ZHAO W, et al. Vasculogenic

- 212 -

[56]

[57]

[58]

mimicry in carcinogenesis and clinical applications[J].
J Hematol Oncol,2020,13(1):19.

TR, B, IR A SRR B 4 B 0 D R
IL-6R/STAT3 il i MY 5Z Wi [J]. P b 25 % 2% 3, 2022,
37(1):58-64.

GE H, LUO H. Overview of advances in vasculogenic
mimicry-a potential target for tumor therapy [J].
Cancer Manag Res, 2018, doi: 10.2147/CMAR.
S164675.

QIAO L, LIANG N, ZHANG J, et al. Advanced
research on vasculogenic mimicry in cancer[J]. J Cell
Mol Med,2015,19(2):315-326.

LIU Q, QIAO L, LIANG N, et al. The relationship
between vasculogenic
mesenchymal transitions[J]. J Cell Mol Med, 2016, 20
(9):1761-1769.

SUN B, ZHANG D, ZHAO N, et al. Epithelial-to-

mimicry and epithelia-

endothelial transition and cancer stem cells: Two
cornerstones of vasculogenic mimicry in malignant
tumors[ J]. Oncotarget,2017,8(18):30502-30510.
ZHAO Z,ZENG J,GUO Q, et al. Berberine suppresses
stemness and tumorigenicity of colorectal cancer stem-
like cells by inhibiting m6A methylation [J]. Front
Oncol, 2021, doi: 10. 3389/fonc. 2021. 775418.

KIM H, YU Y, CHOI S, et al. Evodiamine eliminates
colon cancer stem cells via suppressing Notch and Wnt
signaling[J]. Molecules,2019,24(24) :4520.

LU X S,SUN W, GE C Y, et al. Contribution of the
PI3K/MMPs/Ln-5y2 and EphA2/FAK/Paxillin
signaling pathways to tumor growth and vasculogenic
mimicry of gallbladder carcinomas [J]. Int J Oncol,
2013,42(6):2103-2115.

WANG M, ZHAO X,ZHU D, et al. HIF-la promoted
vasculogenic mimicry formation in hepatocellular
carcinoma through LOXL2 up-regulation in hypoxic
tumor microenvironment[J]. J Exp Clin Cancer Res,
2017,36(1):60.

ZENG D, ZHOU P, JIANG R, et al. Evodiamine
inhibits vasculogenic mimicry in HCT116 cells by
suppressing hypoxia-inducible factor 1-alpha-mediated
angiogenesis [J]. Anticancer Drugs, 2021, 32 (3) :
314-322.

HANAHAN D, WEINBERG R A. Hallmarks of
cancer: The next generation[]]. Cell, 2011, 144(5) :
646-674.

LU, Y W L ST R AL IR R
i XoF fi R B 5 K P R 2 T U T T E Sy
AR ,2022,28(22) : 196-204.



5529 %55 22 ] RELEFFFHRE Vol. 29, No. 22
2023411 A Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2023
[59] CHEN H,YE C,WU C, et al. Berberine inhibits high mTOR-dependent HIF-la protein synthesis in colon

[63]

[66]

[67]

[70]

[71]

[72]

(73]

fat  diet-associated  colorectal cancer  through

modulation of the gut microbiota-mediated
lysophosphatidylcholine [J]. Int J Biol Sci, 2023, 19
(7):2097-2113.

ZHANG Y, ZHANG Y, ZHAO Y, et al. Protection
against ulcerative colitis and colorectal cancer by
evodiamine via anti-inflammatory effects[J]. Mol Med
Rep,2022,25(5):188.

SENGA S S, GROSE R P. Hallmarks of cancer the
new testament[ J]. Open Biol,2021,11(1):200358.
LAO V V,GRADY W M. Epigenetics and colorectal
cancer [J]. Nat Rev Gastroenterol Hepatol, 2011, 8
(12):686-700.
ROSS J P, RAND K N, MOLLOY P L.
Hypomethylation of repeated DNA sequences in cancer
[J]. Epigenomics,2010,2(2):245-269.

FODDE R. The APC gene in colorectal cancer[J]. Eur
J Cancer,2002,38(7):867-871.

SCH L RE RN UG L AE L Ze S AL R A LR SR
P I s A [ I 307 P BE 3 B Wi Gk s e [T ). 57
1 N\ AR ,2009,17(20) : 2074-2078.

FEHT, SO . ZE @ AU K i APC K ik K DNA H
SERE RS TR TE R SZ I (], g B R e e R,
2010,50(12):46-49.

W R E L AR SF . 7% F 5 miRNA-29b-3p
XF 45 L Ji 2 3 TR0 O T s e [T ] R E
2019,17(5):536-539,544.

TRORE, B, AR /)N BE ORI MR B 18] 3/ RNA-
515-5p Kk K 4T &5 B 1 88 40 Af 15 g AR 14 R A Y
(0] b [ b TG B 45 & 0 fk 2% 58, 2020, 28 (11) -
825-831.

LIU H, HUANG C, WU L, et al. Effect of evodiamine
and berberine on miR-429 as an oncogene in human
colorectal cancer [J]. Onco Targets Ther, 2016, doi:
10.2147/OTT. S104729.

LIU J,PENG Y, WEI W. Cell cycle on the crossroad of
tumorigenesis and cancer therapy[ J]. Trends Cell Biol,
2022,32(1):30-44.

WANG Y, HE H, CHEN J, et al. Effects of glycolysis
and polyamine predation on intestinal epithelial barrier
in colorectal cancer [J]. Front Oncol, 2022, doi:
10. 3389/fonc. 2022. 961257.

ARME U, A PR, 4F . £ ALXT IEC6 (HCT116
20 ) M 0 AR L fy L 1 e s T e 1 DR BB B Y
[T]. 23 25 516 PR 25 2, 2023, 34(1) 1 1-7.
MAO L, CHEN Q, GONG K, et al. Berberine

decelerates glucose metabolism via suppression of

[75]

[76]

[77]

[78]

[81]

[82]

[83]

cancer cells[J]. Oncol Rep,2018,39(5) :2436-2442.
LIU Y, HUA W, LI Y, et al. Berberine suppresses
colon cancer cell proliferation by inhibiting the SCAP/
SREBP-1 signaling pathway-mediated lipogenesis[J].
Biochem Pharmacol, 2020, doi: 10. 1016/j. bep. 2019.
113776.

LIU Y,FANG X, LI Y, et al. Berberine suppresses the
migration and invasion of colon cancer cells by
inhibition of lipogenesis through modulation of
promyelocytic leukemia zinc finger-mediated sterol-
element binding

proteins  cleavage-

Pharm

regulatory
activating protein  ubiquitination [J]. J
Pharmacol,2022,74(9):1353-1363.
YACHIDA S, MIZUTANI S, SHIROMA H, et al.
Metagenomic and metabolomic analyses reveal distinct
stage-specific phenotypes of the gut microbiota in
colorectal cancer[ J]. Nat Med,2019,25(6) :968-976.
HOU H, CHEN D, ZHANG K, et al. Gut microbiota-
derived short-chain fatty acids and colorectal cancer:
Ready for clinical translation? [J]. Cancer Lett, 2022,
doi:10. 1016/j. canlet. 2021. 11. 027.

YU Y N,YUT C,ZHAO H J, et al. Berberine may
rescue Fusobacterium nucleatum-induced colorectal
tumorigenesis by modulating the tumor
microenvironment [J]. Oncotarget, 2015, 6 (31) :
32013-32026

CHEN H,ZHANG F,ZHANG J, et al. A Holistic view
of berberine inhibiting intestinal carcinogenesis in
conventional mice based on microbiome-metabolomics
analysis [J]. Front Immunol, 2020, doi: 10.3389/
fimmu. 2020. 588079.

SUN Q, YANG H, LIU M, et al. Berberine suppresses
colorectal cancer by regulation of Hedgeog signaling
microbiota [J]

10. 1016/j.

activity and  gut
Phytomedicine, 2022, doi:
phymed. 2022. 154227.

CHEN H, YE C, CAI B, et al. Berberine inhibits

pathway

intestinal carcinogenesis by suppressing intestinal pro-
inflammatory genes and oncogenic factors through
modulating gut microbiota[ J]. BMC Cancer 2022, 22
(1):566.

WANG H, GUAN L, LI J, et al. The effects of
berberine on the Gut microbiota in APC min/" mice fed
with a high fat diet[ J]. Molecules,2018,23(9):2298.
LYAN S,CHANG J,HAO X, et al. Berberine regulates
short-chain fatty acid metabolism and alleviates the
colorectal

colitis-associated tumorigenesis

- 213 -

through



520 H4 22 1) FESREHFFFELRE Vol. 29,No. 22
20234E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2023

[84]

[87]

[89]

[90]

[91]

remodeling intestinal flora [J]. Phytomedicine, 2022,
doi: 10. 1016/j. phymed. 2022. 154217.

ZHU L Q, ZHANG L, ZHANG J, et al. Evodiamine
inhibits high-fat diet-induced colitis-associated cancer
in mice through regulating the gut microbiota [J]. J
Integr Med,2021,19(1):56-65.

WANG M,ZHOU B, CONG W, et al. Amelioration of
AOM/DSS-induced murine colitis-associated cancer
by evodiamine intervention is primarily associated
with  Gut  microbiota-metabolism  inflammatory
signaling axis [J]. Front Pharmacol, 2021, doi:
10. 3389/fphar. 2021. 797605.

WU Q,YANG Z,NIE Y, et al. Multi-drug resistance in
cancer Mechanisms and lab
approaches[ J|. Cancer Lett,2014,347(2):159-166.
HANSSEN K M, HABER M, FLETCHER J I
Targeting multidrug resistance-associated protein 1
(MRP-1)
pharmacological inhibition [J]. Drug Resist Updat,
2021, doi: 10. 1016/j. drup. 2021. 100795.

Frweds , B te VB RO, 45 . Ao G AUxh N 45 o 2 2T
25 40 i i) WG AR T LD ], rh AR BE 25 2% 35, 2014, 29
(3):844-847.

FHwede , et W55, % . 284 dLid i ABCBI1/P-gp
AR XSRS I 0 22 25 W 25 i A AR I LT]. Bl
s 2R AR, 2014,28(2) :47-51.

SUI H, LIU X, JIN B H, et al. Zuo Jin Wan, a
Chinese herbal formula, reverses P-gp-
mediated MDR in vitro and in vivo [J]. Evid Based
Complement Alternat Med, 2013, doi: 10. 1155/2013/
957078.

WEI Z,ZHOU J, YU H, et al. Zuo Jin Wan reverses

chemotherapeutics:

-expressing cancers: Beyond

traditional

the resistance of colorectal cancer to oxali-platin by

regulating the MALATI1/miR-200s/JNK signaling

- 214 -

[92]

[93]

[94]

[95]

[98]

[99]

pathway [J]. Evid Based Complement Alternat Med,
2022,doi: 10. 1155/2022/3032407.

SUI H,PAN S F,FENG Y, et al. Zuo Jin Wan reverses
P-gp-mediated drug-resistance by inhibiting activation
of the PI3K/Akt/NF- kB pathway [J]. BMC
Complement Altern Med, 2014, doi: 10. 1186/1472-
6882-14 -279.

B e, TR, T 700, 5F . 72 & UM 5 PI3K/AkY
NF-«B {5 538 #% %) K 98 1 40 B 40 6 T 245 1 1) 52
W [J]. b BE2 2% ,2020,54(S1) : 127-131.
TEE,FER,ZTW,E . AL ILKE T ZH RPA
T KRAS 42 i Ji A0 ML AR 3T T AR AT 5T [0, b [ il
R 245 B2 53R Y7 % ,2023,28(2) : 130-137.

SUI H, ZHOU L H, ZHANG Y L, et al. Evodiamine
suppresses ABCG2 mediated drug resistance by
inhibiting p50/p65 NF-«B pathway in colorectal cancer
[J].J Cell Biochem,2016,117(6):1471-1481.

LI J, MA X, CHAKRAVARTI D, et al. Genetic and
biological hallmarks of colorectal cancer [J]. Genes
Dev,2021,35(11/12) :787-820.

NGUYEN L H, GOEL A, CHUNG D C. Pathways of
colorectal carcinogenesis[J]. Gastroenterology, 2020,
158(2):291-302.

CHEN Y X, GAO Q Y, ZOU T H, et al. Berberine
versus placebo for the prevention of recurrence of
colorectal adenoma: A multicentre, double-blinded,
randomised controlled study [J]. Lancet Gastrenterol
Hepatol,2020,5(3) :267-275.

FANG S, GUO S,DU S, et al. Efficacy and safety of
berberine of coloretal

in preventing recurrence

adenomas: A systematic review and meta-analysis[J] .

J Ethnopharmacol, 2022, dio: 10. 1016/j.
jep. 2021. 114617.
[EEHE KFEF]



