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Abstract: Colon cancer is one of the most common gastrointestinal malignancies, and angiogenesis is one of the important mechanisms
of'its occurrence and development. Modern studies have confirmed that traditional Chinese medicine can inhibit the angiogenesis by
inhibiting the expression of angiogenic factor, inhibiting the proliferation of vascular endothelial cell, inducing their apoptosis and
regulating related signaling pathways, which has unique advantages for the treatment of colon cancer. The relevant literatures on
inhibition of colon cancer angiogenesis by traditional Chinese medicine were summarized, and the main mechanism of action was
sorted out, with view to providing reference for optimization of clinical colon cancer treatment strategy in clinic.

Key words: traditional Chinese medicine; colon cancer; angiogenesis; vascular endothelial growth factor; curcumin; emodin;
tanshinone Ila; aloperine

il T s WSR2 —, R L R A I RE DR 45 e A B P R AR A K R

ARG T 55 3 A HE, ImR_EiR
TS RITNER TR T4, EXFERUR
P2 BB AL . BRIt a a7 75 %
HIPLACANG T B I T R AR AT 3], A2 DL
mi~ ZRAERIE R ARARA R R BAEZIR IR ST
HAREMRS . RSOk A IS A i AE S5
FERAE. RIEERETEEZREENEM, 4l

Wi BAER: 2022-08-09

BEEFRYFRI A, AT D 46 i fee AR A 1R 5 e
Mo RIS AR (A R 26 AFD), 2 H RS s A )
TR SilpfEhEZ R iR B W
R “RERE” SRR TS, LR Bk S5 M R
AU, PR ORI A R AT e A2 e
HARE, BTHURANE, BRIV
JETAHARNRIE S, ERHUVRIEIF DI BE R, <

HEEWE: ERARPIEAESEITE (81960713); EXHARRIEEESRBTE (82160750); HlAHE Tk i RImE (2021CYZC-
21); HRA 256125 T2 TGO IFBGRE (ZYGY202003); HA BB TRIBATY (BIFEHA AA TR JERERT 70615
FPAIE (21JRTRAS569); HREHhZGA Pk e b AR & FL 4l 5 (38 At 5 T R S A9 (GSSYLXM-05); Hfi HH R 25 K 2EAF 5t A

BRI RS I E (2022CX89)

TEEEN: RIELL (1995—), o, RiLwfseA, B9 Ay 2 5% S 07 LI HIBLH] SOd PER 4. E-mail: 1441154845@qq.com
HBEEEE: Mg, 4, MLE, #0%, WA, BTy 2 RS I TR RIS . E-mail: lyfyxk@126.com



¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 + 049 »

MEISATSZ P, ARASBE IR 5% N B 45 9%, If
AR IEF 847 WE R, i 59K A5 TR
fRl, R, f#EE. FRIE. TEIML. AIRER IR
FI4h e 8 A O AL ) BE 22307 SR 0T, Ak,
X2 BT AN AMIRIN. IRHER
gh 1 IR 2 55 5 TN 65 W BT T IEA TR 9T, X
13 7R kRO, A FEE R AR M AR K
DR -0 b1 L6 PR B 240 B i B 175 5 LR TR
A ORAT 5 8 B A5 T T X R 24 4 1) 4 g e LA AR K
VEFMLE BB FEdk R AT 27180213, DA fa b2
1097 G O HE AT SO R R AR 2%
1 HIHE MEHE R EFaRik
1.1 AIHMERREEKEF (vascular endothelial
growth factor, VEGF) BIZRIA

VEGF 72 H 1l &0 M8 A2 AR 2 R i 14
SRR PR AR 0 ML AR R4, VEGF 3244 2
(VEGF receptor 2, VEGFR2) W [z 4l b VEGF
() EESZ AR IR FC Bl VEGF RiAnl{E R
i AR Mo 000 e 9 2 % R I A7 100 P AR 4R L1 5-160 - BTtk
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factor-kB, NF-«kB) 258 [RIE, /R &5 M
CT26 4 M358 % 12 28 5% . ARYE SOk IE oK,
FfElE R, R R, M EE. SRz
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Table 1 Inhibition of angiogenic factor expression by traditional Chinese medicine
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Table 2 Inhibition of proliferation and inducing apoptosis of vascular endothelial cells by traditional Chinese medicine

SHEEE RS HREORE SO Y YEFARLH SCHR
ESk SRS SEH LoVo ZHfitl. HUVEC 40/ ) HUVEC 40 s e AVNE K, % 5 HUVEC 34
AT, i HUVEC 40 E 22 4334
LHER I A, % HUVEC 418, HCT116 4Hffd. f&4h: #i] VEGF4A mRNA Fld H#RE 35
A BALE BALB/c-nu # i AP < S 0L P 7 A 2 R R i A ) A e 7
WA O BENGE HT-29 4iiffl. HUVEC 40ffd. fk4h: FE{% HUVEC 4H K5 e 36

gy BALB/c A1t 5

. % VEGEA mRNA & ARIA




¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 + 051

B 32

R AR HEE O

B-catenin

*& VEGF

JUIRES i

1 Wnt/B-catenin 5 SEZiRRE
Fig.1 Wnt/B-catenin signal transduction pathway
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Fig. 2 STATS3 signal transduction pathway
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Fig. 3 PI3K/Akt and HIF-1a signal transduction pathway
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Table 3 Effects of traditional Chinese medicine on regulating related signaling pathways

B 7 B

oA 2H R BRI SRR TE R SR
N & N SW480 41iJfi. BALB/c MR & i Wnt/p-catenin I8 % o] 38-40
ey w. AR, TRIAE. CT26 41, BALB/c Kt/ VEGF {2 i3 2F IR 73 ik

NGEK

P&, FI& LoVo 4/l HCT116 4iffi. BALB/c HEME#R R
5 HET S480 4. SPF 2 R HARMAENE /NG i STAT3 (35, T VEGF 44-48
B HT-29 4ifitl. BALB/c HEPEHE R SR A A R TR IR
KBEE KRR HCT116 4iffil. BALB/c HEME#E R

fRENEM T AR ASEWE. EY HCTI116 4158, BALB/c 4 ML

125
fift 3 I
g5 (OB SN ORI
B2 13
SIS A | S

M

SW620 41 i

BIHT. AR, AS. B LoVo B4, BALB/c-nu MR

HUVEC 4l CT26 40Jiil. BALB/c /N 8T PI3K/Akt B T il VEGF % 50-52

ik

M NS, BT, A4, I8 HCT116 481, HUVEC 40, Mt SD KR

WL RAUR. B
Vi) 7ES
YN NWAVER R

NS, W, AU, & CT26 4if. P ICR /MR

1% AKVHIF-10/VEGFA {5 5388 54-56

MRS EE. AS. S, @ HCTI16 40/, HT-29 408, LoVo 4 Al

SN R
eBLT
i< SO L

SW480 4Hfil. BALB/c HEME#RER
FI5. BT, AR, SPF 2% C57BL MM/ R




¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 + 053

4 LFHESRE

HAT, PUMLE A 2 1R T 45 e 1) S SR
R 2 P e 108 A LA 3 20 5 3 i i e 2
PR TR . FH I A B2 A0 1 5 R i S LR
o TS E Sl s, PR A, 28
s AN RSN T DU S I 1 5 e PR 9 7
1Y 2. AENURIBT T T, X (e I e A e 2 A
THIWT TR, B IS A ed ] PR BT 7
HATER, ST BT, XHME S @5
JiT,  H I S e R AR Ot AR R E
WER AR, AR T 2 25 5l LRI
DS VR RS BV 2 N ERs il v B skl Dl 4y 7
T I8 A SR S BAR B FIBLARDE TR A T

WAL, R KR, BS
B IEVE ROy, Sk SRAENGE S 252 Y,
SUREL, AEIE S A R 2, (R
BRI AL TS g B AR A 5 25 v 24 55 g e A )
EERIRTT A i, B AT R B 25T a5
W LVE TN, BRI RS T R 2 i g A i
B e S5 B BT 9T, FEORAIE 285 2 07 Il R A 28 2
fiti b, BB 25 R 5 - B AR AT R o3 R BE A
FURBHE, [, FFHW2 2 B2 AP AR
FEND T ZERL EAEZADAERAN IO
0L AE A BG4 e R 25 28U S 4 T RE AR, OF
H— S 25 SRR RN Z R0y 2R
FIE 2 P, DU A H e RS T A A
JRARTT 4 e iR 25050, 3 Sl KT B E
HE .

FIBAR  FAMHH BN RA LA AR

SE R

[1] Siegel R L, Miller K D, Jemal A. Cancer statistics, 2019
[J]. CA Cancer J Clin, 2019, 69(1): 7-34.

[2] Malla R R, Marni R. Angiogenesis: Promising therapeutic
target of metastatic colon cancer [J]. Crit Rev Oncog, 2020,
25(2): 161-173.

[3] JaszaiJ, Schmidt M H H. Trends and challenges in tumor
anti-angiogenic therapies [J]. Cells, 2019, 8(9): 1102.

[4] Ahluwalia A, Jones M K, Matysiak-Budnik T, et al. VEGF
and colon cancer growth beyond angiogenesis: Does
VEGEF directly mediate colon cancer growth via a non-
angiogenic mechanism? [J]. Curr Pharm Des, 2014, 20(7):
1041-1044.

[5] Bagnasco L, Piras D, Parodi S, et al. Role of angiogenesis

inhibitors in colorectal cancer: Sensitive and insensitive

(6]

(7]

(8]

(9]

[10]

(11]

[12]

(13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

tumors [J]. Curr Cancer Drug Targets, 2012, 12(4): 303-
315.

JAfPEE RERAREE (M) dbnt: o E AR 2 AR,
2003: 470.

R . RIS (1. R BEARE, 2014,
55(20): 1711-1715.

REA. TR A )], hIELSS A
k, 2008, 6(2): 111-114.

WM, B, BT “B-RE-0 7 RS R I AR s
PR [J]. el B 25 K244k, 2017, 40(3): 115-116.
KOCHE, SRR, gl b EART I R (1]
HhkBE 2, 2013, 33(5): 535-537.

FYEE, FEHER. FE TR LR 0 45 B R )
Wigke [J]. AR REZZE, 2021, 36(6): 3373-3376
Lin J M, Chen Y Q, Wei L H, et al. Ursolic acid inhibits
colorectal cancer angiogenesis through suppression of
multiple signaling pathways [J]. Int J Oncol, 2013, 43(5):
1666-1674.

FouH, DB, L, F AN R AL
PRI A A B I 75 I A B A A TR 7 R o < e B
Mg 7 Rismggm 1] PESESEERE, 2018,
25(6): 53-55.

Melincovici C S, Bosca A B, Susman S, et al. Vascular
endothelial growth factor (VEGF)-key factor in normal
and pathological angiogenesis [J]. Rom J Morphol
Embryol, 2018, 59(2): 455-467.

W, RN, BRRISE, & A A R iE o IL-
8+ VEGF Al MMP-7 ({131 35 e 7 K AH O 1k
(], WHERH AR A4 BRAAAR, 2021, 35(4): 302-306.
SEF, TAE, BIGIE. MMP-11 FIE P 7 40 2 K
PR AR S s vh B K SR S0 (0], T BRI EE 2
=&, 2017, 27(25): 19-22.

R, WA, W, SRR NZiHE SW480 4
JHLRR SRR AR AR A S L A B BT [J]. TR ER 27,
2014, 35(16): 2498-2501.

BRE ENT, R, S5 T 4 B
B RGP B A PN B ARG IR 5 I A R R 3R Tk
FISEIR [J]. FRELZY, 2016, 47(16): 2883-2886.

WA W, W, S AT R L
T P B DT I (1], DL ok P 4 4
£, 2016, 25(15): 1604-1607.

Hil, %, ey hAE T ERKREET
VEGF/VEGFR2 5 5 3 T Fil 4 i e 1 6 75 Bl S50 it
()], FESREE AR E, 2020, 36(11): 1318-1323.
ZRZeHjE. b2 Lk AR B L 4% VEGF/VEGFR2
5 I A £ e U A R SERR AL [J]. SEHHE
Y51RR, 2018, 21(7): 745-749.

2R SRR E0 2 ILIE R 45 i A R G A AR



* 954 «

¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

B AN 35 fi e A LR ZE KA E T BIE 9T (0. I 7
P 25K 5241, 2019, 21(12): 37-40.

XER, KAER, BEB, . o2 BRSO M R
BMHLEIRT SR [J]. P2, 2019, 25(8): 44-47.
Hadler-Olsen E, Winberg J O, Uhlin-Hansen L. Matrix
metalloproteinases in cancer: Their value as diagnostic and
prognostic markers and therapeutic targets [J]. Tumour
Biol, 2013, 34(4): 2041-2051.

AL, R, WSTIE. S5l R AR G B AN R
A MMP-2 (k. M8 ERSSRIAT (], PE
Ho stk ik, 2016, 32(3): 336-339.

ERCT, BUH, AFE, & EREGREEARE 9. 4
BEANE 2. TRBEIFED 7 MMLED A EL
i e ak RIS = L [7]. BRI SR R, 2021,
33(5): 334-338.

Mz, fnr, &£AE, & S E RERRYEe R
45 s B AR SEIR A (7). BRIEARS %
%, 2013, 34(10): 53-57.

RED, R, BRI, . E P REE R AR
o HELJRE M6 2R BRI S S L (0], b R BOR 25
W BE2EAR, 2013, 42(3): 278-281.

RAME, K2fh. I EIEN T CXCR4/CXCLI2 {5 5%
FEBTIUN R R [J]. I SEETT A Ak
&, 2012, 18(23): 242-247.

FEiRG, KB, BF, F. B HENRAIT SN
Sl I R M SE IR 9T [J]. R ER 2R, 2018,
52(6): 62-66.

W, WHE, R, S ISR A AR R RS
H%H 1 NF-xB, VEGF, VEGFR-1, MMP-9 & ik [1 51
[7]. "R E SEI6 744, 2017, 23(17): 110-114.
Kriiger-Genge A, Blocki A, Franke R P, et al. Vascular
endothelial cell biology: An update [J]. IntJ Mol Sci, 2019,
20(18): 4411.

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

EAFE, BRI, XEHG, . ASKEEARY IS A AR
FRAR AN SER AT T[] IRRIE 28 &, 2012, 17(6):
494-497.

Feng Y W, Deng L, Guo H R, et al. The anti-colon cancer
effects of essential oil of Curcuma phaeocaulis through
tumour vessel normalisation [J]. Front Oncol, 2021, 11:
728464.

Chen L W, Liu LY, Ye L, et al. Patrinia scabiosaefolia
inhibits colorectal cancer growth through suppression of
tumor angiogenesis [J]. Oncol Rep, 2013, 30(3): 1439-
1443.

TAE, kM, HEA. Wnt S H(E S IEEKELS B RET

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

MIBTFLRERE [J]. PREALZRIR, 2017, 23(5): 907-911.

O, BR. KB EON R SR 45 1 i 4 0 R AR 1D 410
MR LB (7], (AR EE 2, 2017, 57(20): 37-39.
ME, R, BIPL, & FFSE O X COX-2 Bl
Wnt/B-catenin 155 # N F N 7iE4ifl VEGF Kik
IR D], AR e, 2013, 28(1): 108-112.
XE, S, WhAESY, 5. (MR TR PR S e
/N BRMR I AE BT AL AR T (0], b h BE 2 Ry
%, 2015, 29(6): 50-54.

BT, X, T, % JAK/STAT3 {55 i@ &M
) FFUFE R IR T U AT SR [J]. TR 2 AR,
2018, 53(23): 1973-1977.

Hlh, XSHYE, HI, 5. STAT3 5 VEGF &A{EL:
o v 0 28 Boof ML AR R 2R [T, o I PR AT
2017, 30(2): 208-210.

XM, FERAR. STAT3 ik 5 e M A B RO U
PESG R IR (9], P E R IR, 2015, 42(10):
535-539.

FEI R, T GBS e B4 LRI B AL (D). )
JH: FETTBRRERAE, 2011,

Zhou J, LiY C, Shi X J, et al. Oridonin inhibits tumor
angiogenesis and induces vessel normalization in
experimental colon cancer [J]. J Cancer, 2021, 12(11):
3257-3264.

Lin W, Zheng L P, Zhuang Q C, et al. Spica Prunellae
promotes cancer cell apoptosis, inhibits cell proliferation
and tumor angiogenesis in a mouse model of colorectal
cancer via suppression of stat3 pathway [J]. BMC
Complement Altern Med, 2013, 13: 144,

FNT A AR I I 77 0 R Bl 22 M e AR L A R M
& STAT3 $E[aFTiFE [D]. pdl: Rl B 2K,
2019.

WE, M. MEIENLE N NG Lovo 4HHI# R
AR ML A5 B M. VEGF MMP-2 RIA 5 [J].
B2 53], 2017, 23(23): 22-25.

JESY, BEGTR, MRS, 45, PIBK/Akt {5 5@ A 4h
[ HT-29 204G ISEmT 1], Th s H2 i 51097
=&, 2018, 32(3): 218-221.

Zhang L, Chen C, Duanmu J X, ef al. Cryptotanshinone
inhibits the growth and invasion of colon cancer by
suppressing inflammation and tumor angiogenesis through
modulating MMP/TIMP PI3K/Akt/mTOR
signaling and HIF-la nuclear translocation [J]. Int
Immunopharmacol, 2018, 65: 429-437.

WER, 7, 1%, %, W% FLHREN VEGF/
PI3K/Akt 15 = 1B E& ) A £85I B SWezo I3 FEAN
TR (1. hEZFERE, 2018, 53(14): 1186-1191.
EA, EIHE, BT, & @R ITEE PBRK/

system,



¢EH 2023F2H $£54% B 3W  Chinese Traditional and Herbal Drugs 2023 February Vol. 54 No. 3 * 055+

[53]

[54]

Akt {55 3@ B30 HI 45 B I AL R 72 (7] (ARt
SRR R EHIANAL, 2022, 24(2): 502-512.

FRHE, BERATL, BRABWE, 25 Wnt/B-catenin {55 @ /E
Ji e i AR B AR [9). BE R AT Ak &, 2014,
43(10): 5-8.

XIERUK, ZERE, REF, % BHEMGENR SR
Jaes ML AR R B LR R S B A AT (D). AR EE 4,
2021, 41(10): 1345-1349.

[55]

[56]

Peng W J, Zhang S F, Zhang Z Y, et al. Jianpi Jiedu
Decoction, a traditional Chinese medicine formula,

inhibits tumorigenesis, metastasis, and angiogenesis
through the mTOR/HIF-1/VEGF pathway [J]. J
Ethnopharmacol, 2018, 224: 140-148.

WHRT, A8, BRI, 5. SPGB RAEH G
T 45 B e /)N BRI A R s e LR (7). AR
=i, 2021, 43(11): 1170-1176.

[Fitsmis Eim]



