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Abstract: Gastrointestinal tumors, primarily including hepatocellular carcinoma, gastric cancer, and colorectal cancer, are associated
with high incidence and mortality rates as well as poor prognosis, thereby posing a severe threat to human physical and mental health.
In the treatment of gastrointestinal tumors, modern medicine still faces multiple challenges, including high rates of recurrence and
metastasis, prominent gastrointestinal adverse reactions, and drug resistance. These limitations result in unsatisfactory overall
therapeutic efficacy and highlight the urgent need to explore more effective and safer treatment strategies. The Notch signaling pathway
plays a critical role in regulating the proliferation, differentiation, and migration of gastrointestinal tumor cells and remains
continuously involved in tumor initiation and progression, thus serving as an important target for anti-gastrointestinal tumor therapy.
Traditional Chinese medicine possesses multi-pathway, multi-mechanism, and multi-target anti-tumor properties with minimal adverse
effects and distinct advantages, and has become one of the key modalities in the comprehensive treatment of gastrointestinal tumors.
Studies have demonstrated that active constituents of traditional Chinese medicine, including terpenoids, quinones, and flavonoids, as

well as compound formulas such as Xiaoaijiedu Formula, Tiaopi Anchang Formula, and Biejia Jianwan, can exert anti-gastrointestinal
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tumor effects by modulating the Notch signaling pathway and related cascades. These effects are achieved through multiple

mechanisms, including induction of cell apoptosis, inhibition of proliferation, invasion and metastasis, cell cycle arrest, suppression of

tumor stem cells and angiogenesis, and reversal of epithelial-mesenchymal transition and drug resistance. This article systematically

reviews and summarizes recent research on traditional Chinese medicine for gastrointestinal tumors. It focuses on the mechanisms by

which active ingredients and compound formulas of traditional Chinese medicine regulate the Notch signaling pathway, aiming to

provide new insights and references for the research and development of novel anti-gastrointestinal tumor agents.

Key words: traditional Chinese medicine; Notch signaling pathway; gastrointestinal tumors; epithelial-mesenchymal transition;

apoptosis
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Fig.1 Mechanisms of traditional Chinese medicine in regulating Notch signaling pathway against gastrointestinal cancers
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3.7 ZHER WHAKIL, HEHEZHEVRIE p-
STAT3/STAT3. Notchl. Hesl ik, ] A 40 i
% 6/STAT3/Notch (IL-6/STAT3/Notch) 155 i# M,
[F] I 3% B 40 T A Ki-67 IR (Ki-67) 5
MMP-9 ik, Hil kRS Capan-1 40 38 5E 5T
F2; W] T MRP1. P-gp ik, WISFAZ4ANHEIN
BT 245 110,
3.1.8 AR VOUEEERS T T Notchl. Jaggedl .
HESI ik, 0 Notch 15 5@ M, [FKH AT LifF
Bax ®I&, Niff Bel-2 Rik, i R4 =4 HCT116
FT:; ZATIER] R Cyclin D1 ik, FHAF4IA
SRR, S0dA0AEGsE; N DLL4 RIA, 4]
ey i A 00T

b 2535 1t 20 P45 Noteh 135 3@ g 40T A0 i
JeE (AE ML E 25 WL 1.
32 FHERH

HHER 25V T THAE IR DL “IRTeRAR . AR AR S
B R E bR, BRI BRI A RTT T
%, BRI RIFMIRIT R SRR, AT
WIHEAR T 2 BB AR T . SHREHU R 5
Al 0] Notch d# g, FHA IR 4HMLE I 155
JHRg AL T B R T AR s 1 ] R it
BB, PHIMR I RERER, &
RAE R M BTIEAGIE IR .
3.2.1 EMMAES HEME AR EE, L
R, HATERGS . WEEEIN. WiE
fif# 5 77 ] Nl Notchl.Hesl Fi&, #l1#] Notch1/Hes]
B, %7 EiE P21, P27 #ik, Fif CDKI.
Cyclin A2, Cyclin B1 32i&, 1 BH 45 e HCT-
116 0T Go/M 00N, 28 <M 4% i B 7 32 5 g
Bl A SHERR, BEASREE. mEsE
. i%J77 R NICD. Hes 3%, 0] Notch/Hes
S5, HAEA i P65 M Sox2. Octd Fik, [
B HE AN KYSELS0 M40k,
AN AN R, 5 S T2, Sk
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Table 1 Mechanisms of active ingredients from traditional Chinese medicine regulating Notch signaling pathway against

gastrointestinal cancers

A I Zh )

P S % P/ ST . Gl 4% Notch {5 53 YEFBLH
[ES ARG ®AR  BF % Bel/Fu 4. 8. 16. 32. Notchl Hesl . Bax}, Bcl-2|, J#1:1; P-
2 64 pmol L. Jagged1|; Notch{Z%5  gp. MRP1|, fifZjft|;
| (E&)
AJYGEIT  Ajzy BF % HepG2 25. 50. 75 Notchl. Hes-1]; Notch/ JT-1, IAEH. 127&]
il pmol .71 Hes {5l
SONEEET TN 45pJE SW480 1. 5. 10pgmL! Notchl]; Notch 18 %5 Caspase-31 » # T2 1
il P | Rspo3), 4K #. 1
NS )
TGRS TG T 45 B HT- 30, 60. 120, 2 Notchl . Notch2| ; JETS1, 5. 40 E A
29 4 40mg L' Notch {5 5 |
PR HESHEND [ESE JF 8 HepG2 5.0. 7.5. 10.0 Notch mRNA|; Notch Ep CAM. Sox9. BMI1. c-
2 iy pmol L. fF5imi| MYC. Oct-4. Nanog|,
T, T8
HERM B fPEHUh-T4E 1. 2. 4pmoldL! Notchl . HES1 . E-cadherin? , N-cadherin .
HEY1}; Notch /5%  Vimentin|, EMT]; Bax.
JHE | cleaved Caspase-31 , Bcl-
20, T RN
KEmRlel K% B % HGC-27 5.10.20mgL™! Notch . JAK2 . Bax. Cyt C. Caspase-
4 STAT3|; Notch/JAK/ 31, Bcl-2), JET:1;
STAT {5 5@ | . TR
Bk AZE BJESGC-7901 10, 30. 50 Notchl . p-Akt . NF- Baxt, Bel-2|, JETo1: 40f/E
=l il pumol L1 kB] ; Notch-1/Akt/ |, ¥45g. T, 1238
NF-«B {5 ‘518 |
TS EREZRE R Y PANC1 20 . 40 . 80 Jaggedl . Notchl . %4, iT#. 1228
Eiijijal pmol L. Hesl|; Notch/Hes {5
SiEg|
VEERERE JREE OB E H22 40 20. 40. 60. Notchl . Notch2 . Caspase-31, WTo1: 5|
M, BALB/c 80 . 100 Notch3|; Notch 5%
NRMER  umol L B
St JR A fE
FEAY
WAAFES A 45l SW480 10. 20. 30. 40 Jaggedl . Notchl . JET:1, 65|
il loky S pmol L. Hesl|; Notch {5 %5
|
SRERE A BF 8 HepG2 10. 20. 40. 60. Notchl|; NotchiBH| Baxt, Bcl-2), JET-1; 85|
il 80 pumol L.!
2 FRSEE RAL SEHCT116 7.5, 15, 30 Notchl . Jaggedl . Baxt, Bcl-2), HFT-1; 1
il pg-mL! NICD1 . c¢MYC| ; . E#]
Notch {5 5 i |
LWL £ 45 HCT 50 pgmL! p-JAG1. p-Notchl. p- E-cadherin}, N-cadherin .
116 #HJf Notch2 | JAG1/  Vimentin| , EMT]; ¥

Notch2 {5518 4% |

VL IERE. 1R
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1 &R
el \ . s
2 S il 84 Notch {5 5 % EFRHL
22 SERPT S8R 4-NQO FHFEE 50 umol-L! Notchl; Notch 155 SOX2. Bmil}, yET4HE,;
TN, B biiifiZ3) W, =RE. Bl
J& KYSE180.
KYSE510 iy

AWK 5 SR

m
o

JFE HepG2 40 0.002 5. 0.050 0.

Notchl . Jaggedl . N-cadherin. Vimentin|, E-

Jfl, BALB/c- 0.100 0. 0.2000. Hesl|; Notch{% cadherint, EMT|; M%)
Nude # 5 0.400 0~ 0.800 0+ Sz
1.600 0+ 3.200 0+
6.400 0 mg-mL™
KT8 R H9E MGC-803 20, 40, 80mol L'  Notch-1 . Hes| ; Bax?, #T-1; CyclinD1.
4 Notch-1/Hes 15 5 MMP-2|, Z0f/E . 3
bt M. I R%E]
B ASEHE AZ AOM/DSS 5 80 pmol L7 DLL4 . Notchl . VEGF . VEGFR2 . RBP-
S E /MR Hesl| DLL4/ x|, MUEARK: %]
Notchl 15 5@ ¥ |
ZHES HUELHELY F4E JBE Capan-17.5. 1504 30.0. 60.0. p-STAT3/STAT3 . Ki-67. MMP-9|, %4 .
il 120.0. 240.0 Notchl. Hesl]: iL#|: MRP1. P-gp|,
pg-mL™! IL-6/STAT3/Notch  fif 25|
F5EM|
HAhZ  VoIEEEREI WERE £5f%9% HCT 116 100, 200, 300 Notchl . Jaggedl . Bax?, Bcl-2), ¥ T:1;

i) nmol L.

HES1]; Notch {5
TIEE |

Cyclin D1}, 4HHufE s
DLL4|, IR

- ERAgm |- R

1-upregulation/increase; |-downregulation/decrease.
R - EH S RSk, BRAHETE
K TEMLE DI AL . 28T ROk il R 3 RBPJ .
Notchl %, #I#] Notch {5 5@, %78 Al
il JF %58 Huh7. HepG2 4H Jf 3 5 | i # F1 17 2811031,
i B EH i 2 A AR R R AR AR, A B R
WA H IR, 1% 797 7] R TAZ. Cyr61. Notchl.
Notch2 il Jagged1 ik, #lifi] YAP/Notch {5 5 i@
P&, [RI 1% 07 38 AT A0 IR E R QBC-939 4H
MR35 SiER U, LEENAHIEEE. 5%
Mk, BAERPR. WBEREN, ZA R
Notchl. DIl4. Jaggedl. Hesl 3%k, i Notch {55
B, AR N VEGFA F£ik, 0 B4
Jis RIS AT NI Ki-67 I8, #iiik] B egnpa e S
{%%[105]0
322 $RIEFEIAZE ARz HES . KES
Wk, HARRSEME. Rz Ihak, fEANG
J¥r3eE HCT-116 20 i £ 37 (1 #6285 T e 4 A A Y

W, %07 A R JE K] miR-34a-5p Rik, TR
Notchl. NF-kB p65 #i%, #i| Notch1/NF-«xB i@
¥, [FHZ 738 A ] CRC 40 f 3458 . 3B F8 A0
I A B, 0 BR BR 5 e I e R 1100) . & SR
THEE. LI TEAR, HAA AN, P
ANEEDIRL, %77 AT e L K] miRNA-139-5p
#iIA, T Notchl. Jaggedl FKiA, ##l] Notch {5
SiE, HIER TiH CD44. Ep CAM ik, 4
B AGS. SGC-7901 J% {5 i 4 g () 4 i
g o,
323 A EHFULHER. BMCSAR, B
A MAIE . RIRHEEThA, %7 0] TR Bel-
7402 41 g VEGF . DI4 % &, 40 #l
VEGF/DLL4/Notch {551 i, i w] #fi] FHa 1 &
AR, A RIETUEAE IS,

HH 2452 77 % Noteh {5518 B HTIH A0 e 11
1EFHLHLE 25 W3 2.
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Table 2 Mechanisms of Chinese herbal formulas regulating Notch signaling pathway against gastrointestinal cancers

a% hmmy  omm UAD I it Noteh i E L
A BIEER S
EAE AR AfElEE 45E HCT-116 &5 (% 40gkg!  Notchl . Hesl| ; P21 P27t
#HR Jyion Bl 4t ig 1l %%) 5% 10%. Notchl/Hesl {5 CDK1 . Cyclin
s 15% k%) A2 Cyclin
B1}, 4fEJEIA]
WAIBLR eEle. X SE S il & VR Tk 0.254 NICD Hes| P65. Sox2. Oct4],
H0A A KYSE150 4iiffd ~ 0.50. 1.00. 2.00. Notch/Hes {553 g T4ifa); ¥4
4.00. 4.16. 8.00. o1, WEE. R
16.00 g L™!
SR TEEES. 98 HuhT, WikizR 0.3, 0.6, 1.2 RBPJ . Notchl] ; . iT#. B
O ATAC I ¥ e HepG2 41A; mg -mL"! (41H); Notch {5 ‘5## |
Huh7 F2ER#E, MOki7T 2. 4. 8gkg™!
(3h")
MR M. A HFWIEE R 23.5 mg mL~! (4H); TAZ . Cyr6l . 5. T#|
e QBC-9394t  A4:2§ 77.6 g kg! (3h¥)) Notchl . Notch2 .
i, sgp19- Jaggedl| ; YAP/
KRas /]y i iR Notch {5518 |
FEEL FEERE. O N-FFE-N-SE- £E20495gmLY, 10 Notchl . DIl4 . VEGFA|, I%&‘E
7108l J o N- Al ZE AT mL kg™ Jaggedl. Hesl]; Bl: Ki67), 1
(MNNG) %5 Notch 155 i@ % | . 1228
BRI K R
RIEE M2 %S, | 4 HCT-116 445049 miR-34a-5p? . WL TR, MEAE
R Jy sl [ i A AR S AR R Notchl . NF-xB A}
g e T e 7 p65]: Notchl/NF-
TR kB 15 58|
WHEAE W, & B AGS. SGC- 4Z3gmL!, §Zif  mi RNA-139-5pt , CD44. Ep CAM|,
Jy1onl DiT-5F 7901 4/ % 10% Notchi Jibg T4 . 1
Jaggedl]| ; Notch  FH. ¥#|
{55
HAh2  EEFPRDRE g Bk T Bel-7402 4525 0.57. 1.13. 2.26 VEGF . DIll4] ; LR
=% 4 Ha gmL™, #l&&251Mm%  VEGF/DLL4/Notch
B551@#|

M- A TR

t-upregulation/increase; |-downregulation/decrease.
4 HESRE

s 2T SR 25 207 %E Notch

5T IR U A PR B LRI (1) g
TEPERC T OT I, WS BRI A A S A
KERECRAFEE, MBHE. SRS e
— B AR AR T2 A5 T A E
77, ST E G0 R PTE A i
JARCR AR RNIESE, BRI R 2505w H
AU E. (2) % Notch 15 S B#K 7, A

BIF TN 1% 08 B 38 S LA o R RE, 2%
MRS 2 E 7 Be % 2K I Notehl |
Jaggedl. Hesl S5 CH A, Ml Notch {5 518
%, 3EMA$%E Bax. Bel-2. Caspase-3+ Cyclin D1+
E-cadherin. Vimentin. VEGF %5 Fif& [, MTIiE
it Z ML RS H A TE M ER . (3D 1R
JrT, AR 2R T B bR 28
MRy, MMAISETTH, A EMT. 4
fif ZJPEAR S LD o HeAh, BREE . KIREE. 7K
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B AEITRG MIRER. SRR RS i
o 0 ) R 4 B P S B AR SRR RS X IR e .
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AH ORI A TR R 2 VR 9T T AL TE TR R SR B
—o (5) RGN, FEAGSIADIMELY
R A3y T 2 BN 205 2= A AR e kA n] 410
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(7] I 3 A1 1) FC 4 A S AN B AR AR 2R
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HEGEAFAE AR EA — AR & RPN
AR A= 00 Y REARRAS ], X et 22 5y 7 2 AR,
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T ] fE S PLHDR A R IR e . (3D
PERINLHIE o A 4x, MRTHT T 2 2R A TR 40
T MG R, HeRp. ALRINAE, i
FT4IA. MR R EMT A 24 M (0 58 i AN
A, HERZ X EWR . BRIETD. AU E AR S H AL
HIIRR . (4) IRREACIER AL, ZHt TR IR
TR RS SER b B ShZIRRIT L5 2 LB
PFUSCE X IR [, 25305, S H AR SemT
FEAN AL WA A e 2 4% P Ak J 5 B AT s Skt
PR 5 S5 [A 3R AT fE S 020 W M DL 5E TR B0 O
Notch {55 3 B AT e 2 3 80™ ELRVE 55
EL7E TS

AR FCE W RF AR TR E o ), JEERLT
77 18 AR AN HES AL TE PR T IR H %G, 4R
JR ZEME R T TG L, nsRR R SRR
Z RN K 2 BT AR AR . S5 G HREL
BG5S 2 febn e &, 8088 8 v 45 10 i & A kAR
R FENRAS ZRAE . T RSB LA S e
ML, ATTHE T o B2 25 FH0H A T8 iR 17 2k
EVEAATE A . HIR, ERAE Notch 3B BEHLAIAH
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FAB GBS, Az B BN &
MR Aoy A ST R G LA R AR
Xf Notch {5 5l H FIFEM ;. FEAEANFE A N ERA
[F] 24 784 9 A T iR F e ik RO A, DAHE A A
Notch {5 5 IHEAEAFIEE P X/EH . B,
I NERE— 2 3 AT FTVE B AU S R 4
L M AR EMT B 24 1 55 H R AR i 95 34 1
R FE: B ERam Bl e AR DhRE T sk
WA, RN, BT, R E WS
HUHIAE 2= 25 114 Notch I8 B B 4w s b (14
H. &5, fERESYKIIS M2 2 EvEO 5
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BEMA Y. NER SRR 5 RO ST
AR, ARBENLHIIEAE S AL A IR B 5
AR TR, 152 VI IBE L0
B i e BE R B B FESBIERS b, PRI R BT
AL TE IR BT 24 R RIE R RE R s e ot e 245 R S ik
%K, I TFRAIKIEIL F G0 [a) ) 7755
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