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Research progress on the anti-colorectal cancer effect
of traditional Chinese medicine monomer

LIN Hao,DAI Wei-hong, LIU Chang-jiang, WANG Xian-wei *

The Second Affiliated Hospital of Hainan Medical College ,Haikou 570100, China

Abstract : Colorectal cancer is a common malignant tumor in the digestive tract and the incidence and lethality are increasing
year by year,which seriously threatens the safety of human life. Although a variety of chemotherapy agents have been exten-
sively utilized in clinical settings,the potential adverse effects and drug resistance give rise to poor patient compliance , which
leads to the failure of chemotherapy. In view of this, it is urgent to excavate effective and low toxicity anti colorectal cancer a-
gents to respond the reality of clinical treatment dilemma. Monomer components, as the main effective substances of traditional
Chinese medicine ,have prominent advantages in clinical anti colorectal cancer. Compared with synthetic chemicals,it has a-
bundant sources and excellent safety, which possess great potential in the prevention and treatment of colorectal cancer. From
the perspective of chemical substances,we herein systematically reviewed the anti-colorectal cancer effects and main molecu-
lar mechanisms of monomer components in traditional Chinese medicine,and preliminarily discussed the related research of
treating colorectal cancer in combination with the current research status,so as to provide theoretical value for the research
and clinical application of traditional Chinese medicine mononer in treating colorectal cancer.
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Table 1  Clinical trial of cancer treatment with Chinese medicine monomers
T H 2% Y RS baR)iney
Project title Compound Status Registration No.
The Efficacy of Silymarin as Adjuvant Therapy on Colorectal Cancer Pa- e . . e .
) # g
tients Undergoing FOLFIRI Treatment LR Silymarin 4 Wil R NCT03130634
Genistein in Treatment of Metastatic Colorectal Cancer 446 R E Genistein 2 IR R NCT01985763
Safety and Effectiveness Study of Pre-operative Artesunate in Stagell/IIl . . o e .
Colorectal Cancer (NeoART-V) T BRI Artesunate 2 IR NCT03093129
Avastin/FOLFIRI in Combination With Curcumin in Colorectal Cancer . . e .
Patients With Unresectable Metastasis F A3 Curcumin 2 A NCT02439385
A Pilot Study of PPX in Women With Metastatic Colorectal Cancer LEF2 0 Paclitaxel 1 HHIlG R NCT00598247
. : . . =
A Safety and Effectiveness Study of Pre-operative Artesunate in Stagell/ EAl 2 Wik NCT02633008
III Colorectal Cancer Artesunate
o . . . ST SR 20 R S
Study of Andrographolides With or Without Capecitabine to Treat Color O TN TR Z0E (R H2) NCT01993472

ectal Cancer

Andrographolides
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2:5% 1( Continued Tab. 1)

it H 4 5K % N S

Project title Compound Status Registration No.
Effect of Curcumin on Dose Limiting Toxicity and Pharmacokinetics of . e .
Irinotecan in Patients With Solid Tumors FHF Curcumin RULETS NCTO1859858
AZD2171 + Chemotherapy in Advanced NSCLC, Colorectal Cancer, or
Other Cancer Suitable for Treatment With Capecitabine ( Non-Small Lung L FZ M Paclitaxel 1 Wi R NCT00107250
Cancer Patients Closed to Enrollment as 8/9/07)
Panitumumab Skin Toxicity Prevention Trial FEh4L % Lycopene 2 WG R NCT03167268
Sulindac and Plant Compounds in Preventing Colon Cancer %E?/F’ T/WEZ% TERY NCT00003365

Curcumin/Rutin/ Quercetin

Curcumin for the Prevention of Colon Cancer F¥ZE Curcumin 1 il R NCT00027495
Combining Curcumin With FOLFOX Chemotherapy in Patients With In- 4% Curcumin 2 Wik NCT01490996
operable Colorectal Cancer
Resveratrol in Treating Patients With Colorectal Cancer That Can Be Re- {13015 Resveratrol 1 I R NCT00433576
moved By Surgery
Cancer Associated Thrombosis and Isoquercetin ( CATIQ) Wil 2 & Tsoquercetin MR H NCT02195232
Preventive Effect of Enoxaparin, Pentoxifylline and Ursodeoxycholic Acid REL AR e
to Radiation Induced Liver Toxicity Ursodeoxycholic Acid 2 i R NCTOT149304
Berb(.%nne C.h!or‘lde in l?re.ventlng Colorectal Cancer in Patients With Ul- H 32 Berberine ks NCT02365480
cerative Colitis in Remission
Paclitaxel an.d Borle‘m{mb in Treating Patients With Metastatic or Unre- S5 55 Paclitaxel 1 30 P NCTO0667641
sectable Malignant Solid Tumors
Curcumin in Combination With 5FU for Colon Cancer ZFHZ Curcumin MR HEE NCT02724202
Study lnvesllgalmg Ehe Ablhily of Plant Exosomes to Deliver Curcumin to 42 Curcumin kg NCT01294072
Normal and Colon Cancer Tissue
Resveratrol for Patients With Colon Cancer 28 A5 I Resveratrol 1 HAilf R NCT00256334
Phase]".THfﬂ of (‘;emmtabme, Curcumin and Celebrex in Patients With 4% Curcumin P NCT00295035
Metastatic Colon Cancer
Radiation Therapy and Capecitabine With or Without Curcumin Before 3% Curcumin Mok NCT00745134

Surgery in Treating Patients With Rectal Cancer

2 REERENTHREEERSTR

UEAFA, W58 8 M 25 AN [l A= il o an A= ik
2 HEZE 2 HEIE IS B2 IS (R 2R
SRR WETE TR OGS B VR AL , J2 285
WAL AN 1 Fs o
2.1 HEWmE

HE IR AP T A RS A — 2 5 e
ALY, RZBH E AW FRAREG ) H A 3%
(045 1 988 T . Sun 5B SE & BR VR T
ZUTEIE BT R R /) BE R RE % 10 < 4 B
HT29 4 A4 5E , 1755 240 M 8 T MR IR LR A I
{37, HHAAHLEN 0] BEW LM ] Hedgehog S AR = 18
BRSO o BT MEE AR T AOM/DSS 45
Fde /1N BRI, 30— 20 DA B 9 2 L ) i o 7 i
FERE T/ NBERRTLAS B R RO L . B, TR

R TP 3% v ) 32 TS M A3, BIE S RE % 3 1o
] PI3K/AKT 55 3 % 410 11 35 51 46 J& 25 F1 g-2/-9
( matrix metalloproteinase-2/-9, MMP-2/9 ) H] 3 ik,
PETTAEAR N FM ) - 52 18] 5% 46 ( epithelial-mesen-
chymal transition, EMT) PR REYHE EE
FEAE T3 % G 245 AL S 28 0 v ) — b A= 1
Hyt A tE ik Was 52 0T, ot kB, =
2 B LA TR 2 RS TS %) 7 XA ] HCT116 2 i
AT AN A T, AR I R I A% 5 s 1
(nuclear transcription factor-kappa B, NF-«B) ik 1219
BERR AL (JCHZ pSO/p65) o HeAh, R A BT AE 45 1
98 S RS RELAS AR v 2 ) b 2R G, O T AR
P p-NF-kB F3h/KF 0 BRI b, IF58 5 30E 505K
U5 v 2457 2 b (19 1 2 B R 5 5 ) PN J5 1) B A G
BRI 4 g o A0 g AT A RS



1640 FR PS5 TT & Vol. 35

ke . -0
i % Berberine

HO
#ATT Baicalin

'-35} Arctigenin

oH O OH

4% % Shikonin K Z Emodin

MEAR T Betulinic acid

PH: Cinnamaldehyde

PR Coptisine BRI

L1 Z=1} Kaempferol

K HH Rhein

He 20 0 OH
OH H Ay HeCO O A A~ OCH,
HO ‘ OH

FH 3 Curcumin

(0]
A #iba Lycorine

AR Luteolin

CL, iS

P77 Resveratrol

Hekl A3 Genistein

H 2 Thymol

22 OFENME Andrographolide  EAES 111 Atractylolide 111

AESRLER Ursolic acid

B PGS ER RN RS

Fig. 1 The TCM monomer components with effect of anti-colorectal cancer
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Table 2 Main mechanism of Chinese medicine monomers anti-colorectal cancer
Bl LS el bl FELARBLH 3k
Category Name Model Dosage Mechanism Ref.
' e [ . T 33 A2 5545 H 9 20 S8 R 4 1
A=Wy, Alkaloid # %% Berberine HCA7 4ififg 10 ~100 pwmol/L B4 EMT 3 49
SLAEHINE Evodiamine  HCT116 4 Jif 2 ~64 pmol/L, M Hedgehog 5518 % 57+ 0% 50
450 Matri SW480 4fiffil,  0.25 ~1.25 mmol/L., 5T microRNA-22 4 T -l G/ G, J& 1] 51
=& Vainne SW620 i 0.25 ~1.25 mmol/L [
e , S PAL-L 1 TGF-B1/Smad £ 5 5 $ 32t 16
S0 Oxymatrine  RKO 4l 0.125 ~8 mg/mlL P 52
[ . HCT116 4ifif | 2 ~140 pmol/L, B e e YA A
#7%:4, Coptisine BALB/c /ML 50 ~ 150 mg/ke T PI3K/ Akt FIZ kLRI T2 T 53
e RKO 41 , 10 ~50 pmol/L, . .o . .
0% Lycorine SW 480 4l 10 ~50 pmol/I. WIS Caspase {REGPEL R AT T 54
HIHUR Piperine HT29 4 fifd 1.25~2.5 pg/mL FEFAMIE T, B 0RO SUSRME 55
HCT116 4l | 40 ~ 160 pmol/L,
LE DI Sophoridine SW480 4 fift . 40 ~160 wmol/L,  #[a) MAPKAPK2 il J#3 4 it Je 56
RKO #fiifg 40 ~160 pmol/L
¥ B O Tetrandrine SW620 4y 0.2 ~50 wmol/L m FE'J f;" B MMP-2 Al MMP-9 3t i ) ] i 57
B2
ST . HCT 116 4ifft. 0.3 ~2.5 nmol/L, s e L o R e
AR Vinblastine 00T 025 morkg | B KA 2 A 58
LoVo 4l . 0.1~0.4 pwmol/L,
1R —RAZR AR SW480 4ilfifl 0.1~0.4 wmol/L, 4 | EphB4, PBK/AKT 1 MAPK/EKR1/2 9
Homoharringtonine Caco-2 4AJifd . 0.1~0.4 wmol/L, ifijif
BALB/c /MR, 0.25 ~1 mg/kg
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Table 3  The main factors affecting therapeutic effect of oral nano formulations of TCM monomers on colorectal cancer
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B} 6.6~7.1 W R V3 R Y R T 5~60 s
] 1.5~3.5 B E RS 1-2h
/N 6.0~7.4 R (PR G A G  FLE G LA IR Tl 3~4h
N7 7.0~8.0 JIE T K LA TOHLER S T4 5~60 s

BEAN AT B 25 A oy A2 i i R e, Y
AL 25 I Bl R R 25 s RO kR
BRI R 0, 5 AR B - A1 BA7E 2004
AR E OO BURAETA Y LIS D7 i B ST 2R 58 A
BT AL, (R S B 1 AR Al 5 0 22 2, JF IS
TR AT RIS R R )R
Fe L 52 b3 o 242 1 BAAE [ s 35 44 DR Ok R
(The Lancet) | 453C, FKH: A BA7E 41 219 — T 5k T
891 BT L by RE - EA T R U T A B ok
Fry 2 Hrn BEHLSUR X B ae o & B, 3938 R BE%
AR 45 1P 88 (0 JRE T 28 M e i 2
X —WFFEAEAR KRR bR 1 8 T4 B Y
Ry, I FE A IE S T X — IR R AR oA
DM 2 M AV BE . DRI, FE RS YIS R

R 2208 Rk B, DA PR 5 5K O 5 1] (9 2
Yoot S SERERE A R B A p 247 i ) — O
T2y e G T R R BRI IR A 2 2250 50, [A)
-t AL 48 v 5 24 RS R AULRI- TR 35 1 H AR
o PRI, o H 245 24 55 4y Jor B A0 2 24k 190 288 200 7 81 4
HLA BRI e A 2 v B 253 B EI B T 3 10 SC BB
o SR, F AT R 22 B Hh 2 BRI P 0 B R
JE7R T RAFRIHTAS B A, (BT Bl
BT S AL b A4 K B, T R 24 A R A
T HZGMHT, F AR B2 25 J0 4k HoR g5 42 1
RS iR 2 NI 255 07 255300 IR 5 2
Hh e 245 A AR A, DAL, 0 B — R AL il
P 8 [ st AN 7 28 R A2 48 P B 2 PR 79 5 B i 2h
T ERRER R G . e oh, RO T A = Fn gy



1646

KIRF=YIB R 5T K

Vol. 35

B2 ST BER AR 25 o DU s b TR I L
PRINA) 90T 28 I B 2 B 2% AU R T B TR UlFRY
P24k, 76 P 25 o Z2 3 R A 7T 5 T MR HAT —
SE B JRIBRYE o PRI, Rk AT LATE SRR B 23 A 0F 50 ik
fifl b, PR BT TR AT v 24 4 255800 ) T e i
VAR A I8 03 22 8] B 5 2R, S BRE AT 5T 15 lfe PR 52 (2
TR R, o PR B v 28 A1 T 45 B 9 A 2L
PR AL ET 0 RS BRI

% 0k

10

11

Patel SG,et al. The rising tide of early-onset colorectal canc-
er:a comprehensive review of epidemiology, clinical features,
biology, risk factors, prevention,and early detection[J]. Lan-
cet Gastroenterol Hepatol,2022,7.262-274.

Sung H et al. Global cancer statistics 2020 ; GLOBOCAN es-
timates of incidence and mortality worldwide for 36 cancers
in 185 countries[ J]. CA Cancer J Clin,2021,71 :209-249.
Bray F,et al. Global cancer statistics 2018 : GLOBOCAN esti-
mates of incidence and mortality worldwide for 36 cancers in
185 countries[ J]. CA Cancer J Clin,2018,68:394-424.

Sun Q, et al. Research progress in anti-colorectal cancer
mechanism of berberine[ J]. Acta Pharm Sin ( 2§ %4R ),
2022,57 :343-352.

Rothwell JA, et al. Metabolic signatures of healthy lifestyle
patterns and colorectal cancer risk in a european cohort[ J].
Clin Gastroenterol Hepatol ,2022,20:e1061-e1082.

Chen EX et al. Effect of combined immune checkpoint inhi-
bition vs best supportive care alone in patients with advanced
colorectal cancer; the Canadian cancer trials group co. 26
study[ J]. JAMA Oncol,2020,6:831-838.

Hudita A, et al. Bioinspired silk fibroin nano-delivery sys-
tems protect against 5-FU induced gastrointestinal mucositis
in a mouse model and display antitumor effects on HT-29
colorectal cancer cells in vitro [ J ]. Nanotoxicol, 2021, 15
973-994.

Georgiou A, et al. A phospho-proteomic study of cetuximab
resistance in KRAS/NRAS/BRAFV600 wild-type colorectal
cancer[ J ]. Cell oncol 2021 ,44 :1197-1206.

Sun Q, et al. Traditional Chinese medicine and colorectal
cancer ; implications for drug discovery[ J ]. Front pharmacol,
2021,12:685002.

Qiu J. China plans to modernize traditional medicine[ J ]. Na-
ture 2007 ,446 :590-591.

Sun Q,et al. Berberine suppresses colorectal cancer by regu-
lation of Hedgehog signaling pathway activity and gut micro-
biota[ J ]. Phytomedicine ,2022,103 ; 154227.

12

13

14

15

16

17

18

20

21

22

23

24

25

Cao Q,et al. Coptisine suppresses tumor growth and progres-
sion by down-regulating MFG-E8 in colorectal cancer[ J].
RSC Adv,2018,8:30937-30945.

Sui H, et al. Evodiamine suppresses ABCG2 mediated drug
resistance by inhibiting p5S0/p65 NF-xB pathway in colorec-
tal cancer[ J].J Cell Biochem,2016,117:1471-1481.

Ren H, et al. Matrine impedes colorectal cancer proliferation
and migration by downregulating endoplasmic reticulum lipid
raft associated protein 1 expression [ J |. Bioengineered,
2022,13.9780-9791.

Hu M, et al. Lycorine induces autophagy-associated apoptosis
by targeting MEK2 and enhances vemurafenib activity in
colorectal cancer[ ] ]. Aging,2020,12138-155.

Darband SG,et al. Quercetin attenuated oxidative DNA dam-
age through NRF2 signaling pathway in rats with DMH in-
duced colon carcinogenesis[ J ]. Life Sci,2020,253.:117584.
Kang B, et al. Analysis and identification of active compounds
from salviae miltiorrhizae radix toxic to HCT-116 human co-
lon cancer cells[ J]. Appl Sci-Basel ,2020,10:1304.

Wang Q, et al. Calycosin suppresses TGF-8-induced epitheli-
al-to-mesenchymal transition and migration by upregulating
BATEF2 to target PAI-1 via the Wnt and PI3K/ Akt signaling
pathways in colorectal cancer cells[ J]. J Exp Clini Cancer
Res,2019,38.:240.

Yao Y, et al. Luteolin suppresses colorectal cancer cell me-
tastasis via regulation of the miR-384/pleiotrophin axis[J].
Oncol Rep,2019,42.131-141.

Yang B, et al. Inhibiting EMT, stemness and cell cycle in-
volved in baicalin-induced growth inhibition and apoptosis in
colorectal cancer cells[ J].J Cancer,11:2303-2317.

Lin H, et al. Mechanism of baicalin against inflammatory
colorectal cancer based on Hedgehog signal pathway[ J]. Nat
Prod Res Dev( KIRF=HF 75 591 % ) ,2023,35:19.

Nasri NP, et al. A detailed image of rutin underlying intracel-
lular signaling pathways in human SW480 colorectal cancer
cells based on miRNAs-IncRNAs-mRNAs-TFs interactions
[J].J Cell Physiol,2019,234 .15570-15580.

Tao S, et al. Effects of different molecular weight polysaccha-
rides from Dendrobium officinale Kimura & Migo on human
colorectal cancer and transcriptome analysis of differentially
expressed genes[ J]. Front Pharmacol ,2021,12 ;704486.

Lee YC,et al. Isolation of anti-VEGF monoclonal antibodies
with neutralizing effects from an Astragalus-induced immune
antibody library [ J ].
107007.

Int Immunopharmacol, 2020, 88.

Ayeka PA et al. Inmunomodulatory and anticancer potential

of Gancao ( Glycyrrhiza uralensis Fisch. ) polysaccharides by



Vol. 35

M A TP AT VTS B T AR T

1647

26

27

28

29

30

31

32

33

34

35

36

37

38

CT-26 colon carcinoma cell growth inhibition and cytokine
IL-7 upregulation in vitro [ J]. BMC Complement Altern
Med,2016,16:206.

Yue M, et al. Paeoniflorin inhibits cell growth and induces
cell cycle arrest through inhibition of FoxM1 in colorectal
cancer cells[ J]. Cell Cycle,2018,17:240-249.

Qiu R, et al. Targeted delivery of 20 ( S)-ginsenoside Rg;-
based polypeptide nanoparticles to treat colon cancer[ J]. Bi-
omed Microdevices,2019,21:18.

Yan J, et al. Tubeimoside-I sensitizes colorectal cancer cells
to chemotherapy by inducing ROS-mediated impaired autoph-
agolysosomes accumulation [ J ]. J Exp Clin Cancer Res,
2019,38.353.

Chen C,et al. Research progress on gut microbiota in patients
with gastric cancer, esophageal cancer, and small intestine
cancer [ J ]. Appl Microbiol Biotechnol, 2021, 105 ; 4415-
4425.

Lin LT, et al. The fruits of paris polyphylla inhibit colorectal
cancer cell migration induced by Fusobacterium nucleatum-
derived extracellular vesicles[ J]. Molecules,2021,26 :4081.
Yang Z,et al. The effects of curcumin on the biological be-
havior of colorectal cancer cells through the JAK/STAT3 and
RAS/MAPK/NF-kappa B pathways[ J]. Invest Clin, 2022,
63.353-362.

Han W et al. Curcumin regulates ERCC1 expression and en-
hances oxaliplatin sensitivity in resistant colorectal cancer
cells through its effects on miR-409-3p[ J]. Evid-based Com-
plement Altern Med,2020,8394574.

Li X, et al. Lappaol F,an anticancer agent, inhibits YAP via
transcriptional and post-translational regulation [ J ]. Pharm
Biol ,2021,59:619-628.

Choi JB, et al. Reactive oxygen species and p53 mediated ac-
tivation of p38 and caspases is critically involved in
kaempferol induced apoptosis in colorectal cancer cells[ J].J
Agric Food Chem,2018,66:9960-9967.

Zeng Q,et al. Thymol isolated from Thymus vulgaris 1. inhib-
its colorectal cancer cell growth and metastasis by suppress-
ing the Wnt/B-catenin pathway[ J]. Drug Des Devel Ther,
2020,14:2535-2547.

Dariya B, et al. Resveratrol binds and activates RKIP protein
in colorectal cancer| J]. Amino acids,2020,52:1299-1306.
Qi H, et al. Shikonin induced apoptosis mediated by endo-
plasmic reticulum stress in colorectal cancer cells [ J]. J
Cancer,2022 ,13 :243-252.

Zhang Y , et al. Emodin inhibits inflammation , carcinogenesis,,
and cancer progression in the AOM/DSS model of colitis-as-

sociated intestinal tumorigenesis[ J]. Front Oncol,2021,10;

39

40

41

4

43

44

45

46

47

48

49

50

51

564674.

Zhuang Y, et al. Rhein sensitizes human colorectal cancer
cells to EGFR inhibitors by inhibiting STAT3 pathway[ J].
OncoTargets Ther,2019,12.52815291.

Yuan M, et al. Andrographolide antagonizes TNF-a-induced
IL-8 via inhibition of NADPH oxidase/ROS/NF-kB and Src/
MAPKs/AP-1 axis in human colorectal cancer HCT116 Cells
[J].J Agric Food Chem,2018,66:5139-5148.

Zhang D, et al. Atractylenolide III induces apoptosis by regu-
lating the Bax/Bcl-2 signaling pathway in human colorectal
cancer HCT-116 Cells in vitro and in vivo[ J]. Anticancer
Drugs,2022,33:30-47.

Li YX. The effect and mechanism of natural product wedelo-
lactone inducing apoptosis of colorectal cancer cells by targe-
ting B-catenin[ D ]. Shenyang: China Medical University ( H
[ AR ,2022.

Yang MH, et al. Ginkgolide C promotes apoptosis and abro-
gales melastasis of colorectal carcinoma cells by targeting
Wnt/B-catenin signaling pathway|[ J]. ITUBMB life ,2021,73;
12221234.

Viennois E, et al. Micheliolide, a new sesquiterpene lactone
that inhibits intestinal inflammation and colitis-associated
cancer[ J ]. Lab Invest,2014 ,94.950-965.

Zeng A, et al. Betulinic acid induces apoptosis and inhibits
metastasis of human colorectal cancer cells in vitro and in vi-
vo[ J]. Bioorg Med Chem,2019,27:2546-2552.

Wu CE, et al. Cinnamaldehyde enhances apoptotic effect of
oxaliplatin and reverses epithelial-mesenchymal transition
and stemnness in hypoxic colorectal cancer cells [ J]. Exp
Cell Res,2019,383:111500.

Azimi M, et al. Apoptosis induced by Ziziphora tenuior essen-
tial oil in human colorectal cancer cells[ J ]. BioMed Res Int,
2021,5522964.

Hu JN, et al. Schisandra B, a representative lignan from
Schisandra chinensis , improves cisplatin-induced toxicity ; an
in vitro study[ J ]. Phytother Res,2023,37.658-671.

Palmieri A, et al. Berberine and Tinospora cordifolia exert a
potential anticancer effect on colon cancer cells by acting on
specific pathways[ J]. Int J Immunopathol Pharmacol 2019,
33.2058738419855567.

Sun Q, et al. Evodiamine induces the apoptosis of colorectal
cancer HCT-116 cells by the regulation of hedgehog signaling
pathway[ J]. Pharm Clin Chin Mater Med ( 1 25 2 3 55 1|5
K),2022,38.71-77.

Liu J,et al. Matrine triggers colon cancer cell apoptosis and
G,/G, cell cycle arrest via mediation of microRNA-22[ J].
Phytother Res,2020,34.1619-1628.



1648

KIRF=YIBE R 5T K

Vol. 35

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Wang X, et al. Oxymatrine inhibits the migration of human
colorectal carcinoma RKO cells via inhibition of PAI-1 and
the TGF-betal /Smad signaling pathway [ J ]. Oncol Rep),
2017,37:747-753.

Han B, et al. Coptisine-induced apoptosis in human colon
cancer cells(HCT-116) is mediated by PI3K/Akt and mito-
chondrial-associated apoptotic pathway [ J |. Phytomedicine,
2018,48 :152-160.

Wu S, et al. Lycorine displays potent antitumor efficacy in co-
lon carcinoma by targeting STAT3 [ J]. Front Pharmacol,
2018,9.881.

Shaheer K, et al. Piperine sensitizes radiation-resistant cancer
cells towards radiation and promotes intrinsic pathway of ap-
optosis[ J].J Food Sci,2020,85 :4070-4079.

Wang R, et al. Sophoridine inhibits human colorectal cancer
progression via targeting MAPKAPK2[ J]. Mol Cancer Res,
2019,17 :2469-2479.

Juan TK, et al. Tetrandrine suppresses adhesion, migration
and invasion of human colon cancer SW620 cells via inhibi-
tion of nuclear factor-kappaB , matrix metalloproteinase-2 and
matrix metalloproteinase-9 signaling pathways [ J ]. Oncol
Lett,2018,15:7716-7724.

Auyeung KK, et al. Combined therapeutic effects of vinblas-
tine and Astragalus saponins in human colon cancer cells and
tumor xenograft via inhibition of tumor growth and proangio-
genic factors[ J |. Nutr Cancer,2014 ,66:662-674.

Shi X, et al. Homoharringtonine suppresses LoVo cell growth
by inhibiting EphB4 and the PI3K/AKT and MAPK/EKR1/
2 signaling pathways|[ J]. Food Chem Toxicol ,2020,136.
Darband SG,et al. Quercetin attenuated oxidative DNA dam-
age through NRF2 signaling pathway in rats with DMH in-
duced colon carcinogenesis[ J ] . Life Sci,2020,253;117584.
Xue J, et al. Effects and mechanism of tanshinone II A in
proliferation , apoptosis, and migration of human colon cancer
cells[ J]. Med Sci Monit,2019,25 :4793-4800.

Yao Y, et al. Luteolin suppresses colorectal cancer cell me-
tastasis via regulation of the miR384/pleiotrophin axis[ J].
Oncol Rep,2019,42.131-141.

Chen X, et al. Anti-invasive effect and pharmacological
mechanism of genistein against colorectal cancer[ J]. Biofac-
tors,2020,46 :620-628.

Yang B, et al. Inhibiting EMT, stemness and cell cycle in-
volved in baicalin-induced growth inhibition and apoptosis in
colorectal cancer cells[ J].J Cancer,2020,11:2303-2317.
Zeng S, et al. Scutellarin ameliorates colitis-associated color-
ectal cancer by suppressing Wnt/B-catenin signaling cascade

[J]. Eur J Pharmacol ,2021,906,174253.

66

67

68

69

70

71

72

73

74

75

76

77

78

79

Zhang ] W, et al. Anti-tumor effects of paeoniflorin on epithe-
lial-to-mesenchymal transition in human colorectal cancer
cells[ J]. Med Sci Monit,2018,24 :6405-6413.

Dai G,et al. Ginsenoside Rb, inhibits epithelial-mesenchymal
transition of colorectal cancer cells by suppressing TGF-8/
Smad signaling[ J]. Phytomedicine ,2019,56:126-135.

Cong Z, et al. Ginsenoside Rh, inhibits proliferation and in-
duces apoptosis of colorectal cancer cells[ J]. Pharmacology,
2020,105:329-338.

Zheng ZH ,et al. LncRNA KCNQ1OT1 is a key factor in the
reversal effect of curcumin on cisplatin resistance in the colo-
rectal cancer cells[ J ]. Mol Cell Biochem,2020,476;2575-
2585.

Wu H, et al. Kaempferol can reverse the 5-Fu resistance of
rolorectal cancer cells by inhibiting PKM2-mediated glycoly-
sis[J]. Int J Mol Sci,2022,23.3544.

Hassan HFH et al. The chemopreventive effect of thymol a-
gainst dimethylhydrazine and/or high fat diet-induced colon
cancer in rats; relevance to NF-xB[ J]. Life Sci,2021,274 .
119335.

Moreira H, et al. Celastrol and resveratrol modulate SIRT
genes expression and exert anticancer activity in colon cancer
cells and cancer stem-like cells [ J]. Cancers, 2022, 14 .
1372.

Liu LH, et al. Paeonol exerts antitumor activity against color-
ectal cancer cells by inducing G,/G, phase arrest and cell
apoptosis via inhibiting the Wnt/betacatenin signaling path-
way[J]. Int J Mol Med,2020,46 .675-684.

Liang W, et al. Shikonin induces ROS-based mitochondria-
mediated apoptosis in colon cancer[ J]. Oncotarget,2017,8 .
109094-109106.

Dai G, et al. Emodin suppresses growth and invasion of color-
ectal cancer cells by inhibiting VEGFR2[ J]. Eur J Pharma-
col,2019,859.172525.

Zhang H, et al. Rhein suppresses colorectal cancer cell
growth by inhibiting the mTOR pathway in vitro and in vivo
[J]. Cancers,2021,13:2176.

Han GY, et al. Effect of parthenolide combined with 5-flu-
orouracil on autophagy in colorectal cancer cells[ J]. China J
Pharm Eco( 1 E 25 4555#) ,2020,15 :40-43.

Wu WY, et al. The regulation of costunolide on colorectal
cancer cell proliferation, apoptosis, invasion and migration
through PI3K/AKT signaling pathway[ J].J Chin Med Mater
("hZ5%1) ,2020,43.429-435.

Zhang L, et al. Ursolic acid suppresses the invasive potential
of colorectal cancer cells by regulating the TGF-betal/
ZEB1/miR-200c¢ signaling pathway [ J ]. Oncol Lett, 2019,



Vol. 35

M A TP AT VTS B T AR T

1649

80

81

82

18.:3274-3282.

Piet M, et al. Ursolic and oleanolic acids in combination ther-
apy inhibit migration of colon cancer cells through down-reg-
ulation of the uPA/uPAR-dependent MMPs pathway [ J].
Chem Biol Interact,2022,368 :110202.

Su D, et al. Helicteric acid, oleanic acid, and betulinic acid,
three triterpenes from Helicteres angustifolia L. ,inhibit pro-
liferation and induce apoptosis in HT-29 colorectal cancer
cells via suppressing NF-xB and STAT3 signaling[ J |. Evid-
based Complement Altern Med,2017,2017 :5180707.

Bu H, et al. AMPK/mTOR/ULK1 axis-mediated pathway

83

84

participates in apoptosis and autophagy induction by oridonin
in colon cancer DLD-1 Cells[ J]. OncoTargets Ther, 2022,
13.8533-8545.

Kong W], et al. Berberine is a novel cholesterollowering drug
working through a unique mechanism distinct from statins
[J]. Nat Med,2004,10.1344-1351.

Chen YX, et al. Berberine versus placebo for the prevention
of recurrence of colorectal adenoma: a multicentre, double-
blinded, randomised controlled study [ J]. Lancet Gastroen-

terol ,2020,5 :267-275.

(L% 1568 )

30

31

32

Han W, Deng X. Extraction of tea polyphenols and antioxi-
dant activity by enzymatic and B-cyclodextrin combined with
ultrasound[ J]. J Xuzhou Institute of Technol: Nat Sci ( #455 M
TREBE s : ARR) ,2019,34:34-42.

Xu L, Zhang D, Tong TT, et al. Assessment on antibacterial
and whitening effect of tea ( Camellia sinensis) flower extrac-
tion[ J]. Nat Prod Res Dev( Rt 58 5 % ) ,2018,
30.:1287-1293.

Jia R,Cai D, Ge ST, et al. Antibacterial activity and mecha-
nism of polyphenol extracts from adzuki bean seed coat a-

gainst two pathogens|[ J ]. Food Sci ( & fhFl27) ,2021,42.

33

34

35

64-71.

Shen W ,Zhang YW. Optimization of extraction technology of
polyphenols from leaves of Lindera aggregata and its antibac-
terial effect against Staphylococcus aureus[J]. ] Food Safe
Qual (£ fh 22 4 R BRI 2447 ) ,2022,13 :1256-1263.
Wang JL,Qiu YX, Chen HW , et al. Inhibitive action of tea-
polyphenols on some plant pathogenic fungi[ J]. Nat Prod
Res Dev( KA P985 %) ,2008,20:690-694.

Cai J,Ye R,Jia K, et al. Review on extraction and antibacte-
rial activity of tea polyphenols[ J]. Chem Reagents (f£2%is
7),2020,42:105-114.





