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Research progress on traditional Chinese medicine regulating AMPK signaling
pathway against gastrointestinal tumors
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Abstract: Digestive tract tumors are one of the main causes of death worldwide. Their morbidity and mortality are increasing, which
seriously endangers human health and well-being. Due to the complex pathogenesis of digestive tract tumors, high recurrence rate of
metastasis, difficult treatment and low survival rate, its prevention and treatment has become a major scientific problem in the world.
Adenosine monophosphate activated protein kinase (AMPK) is an important receptor regulating energy metabolism in cells. AMPK
signaling pathway is closely related to the growth, proliferation, apoptosis, invasion and other life activities of digestive tract tumor
cells, and is a key pathway for anti-digestive tract tumor therapy. Traditional Chinese medicine, based on the holistic concept and the
overall concept of syndrome differentiation and treatment, has significant advantages such as specimen consideration, flexible
compatibility, high efficiency and low toxicity, and has outstanding efficacy in anti-digestive tract tumors, and is widely favored. It has
been found that the active ingredients of traditional Chinese medicine such as flavonoids, alkaloids, terpenoids, saponins and lactones,
as well as the compounds of traditional Chinese medicine such as Huqi Powder, Gubenxiaoji Prescription, Guzheng Xiaoyou
Prescription, Zuojin Pill and Gupi Xiaoji Yin can induce autophagy and apoptosis of cells, regulate energy metabolism, inhibit aerobic
glycolysis, inhibit epithelial mesenchymal transformation and reverse cell resistance by regulating AMPK and its interaction signaling

pathway. To play an anti-digestive tract tumor role. In this paper, the research results on the treatment of digestive tract tumors by
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traditional Chinese medicine in recent years were summarized and reviewed from the perspective of regulating AMPK signaling

pathway and inhibiting digestive tract tumor progression, aiming to provide ideas and references for anti-digestive tract tumors.

Key words: traditional Chinese medicine; adenylate activated protein kinase (AMPK); signaling pathway; digestive tract neoplasms;

autophagy; apoptosis; aerobic glycolysis; epithelial mesenchymal transformation
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H¥EEE (AMPK) 2520 2 Ml ik iE i . =
22, T AR T, 111 AMPK {5 5@ B8 7E
THALE R I A, BN N R BT A TE R
W@ . IR, TR PUE AL TE MR
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¥, LS LC3-I/LC3-1LL K Beclin-1 ik, &K
p62 EAKIE, FHIFEER Eca-109 M ALE, )
A K AR 221400, 55— T R & W], 200 mg mL™!
[R5 S0 ] 2 5 p-AMPK & [ %1k, B&{K p-mTOR
| R, B AMPK/mTOR {5 5@, i Bax.
Caspase-3 “5[1J3iL, T Vemintin, Snail. Cyclin
D1 %51k, m&Lidid e HCT116 4iuH T,
TN A0 A R T AR 281 . R 2216 - Bk H
i, BARHEPUMEEE. BRI, 10,
20, 40 pmol L™ IR 22488 ] F iy Kirsten K 5 P&
JREHEIE N FVEY) (KRAS) . p-AMPK Z:[(1%RIA,
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Ji (R BB AR 281481, 1,04 2.5, 5.0 umol-L! [ FE A
FELLE T HE 1 p-AMPKa & [13R1E, #i% AMPK 15
SiEE%, T SREBP-1. FASN. ACC ZEH KA,
0 HepG2 4HMIAR A H 18 CDK2. Cyclin
A2 SR AR, FIHIZ A 5EH. 0.01 mg-mL™!
(I RE R v] B E R = p-AMPK 2 (ARIA, BOE
AMPK {5518 2% , [ ATl i 2 1 I /K Al 1 CLPINT)
Wk, WHIHTE HepG2 4 g AL, M
RIFPUFREAE B0,
314 BEHEE PHBREHERS BARENYUE
PR, R P R 4 M 3 T . 2 4 1 e R
VAT PR I A i T PR G A B A
AFNLER R IESOEEAPY, k248 D, EiE
BAF A A0S AMPK 55, Rk A
. B maans, REUEIER.

10+ 20+ 40 pmol-L™! [ L E5 28 D Al EAH
Kt I p-AMPKa. p-ACC Z5fiL, Nk
AAH (COX) HEHARKIA, #uf AMPK/COX-2 {5
S, RS Bax. pS3 EEEAMIEIE, FF{K Bel-2
HEMRE, &R EC706 AR H =621,
1.4, 1.6. 1.8 umol- L' (UEE B BT A i B E L p-
AMPK 3£k, F#K p-mTOR (KI5, B AMPK
B, JEEGI LC3-IMRIE, RAFESEEN
Jai RKO+ HRT18 4l 5 Wik f 87 & AE 53,
315 WEEE DNEEANEEZ —FkB/NBEET
WIS, B RGPt g 54, B A
RIL, 10 pmol-L~! /N5 N EE AT #2 5 LKB1. p-
AMPKo 253K 1E, W% AMPK 55185, FHm/b
B Ecal09 s & B4 LL . ATP &%, I
E G IREZAZ ] R T W i = B e
3.1.6 HEEEE BRI BAECRMPUEE T,
X B SR SIS 2 P AGE e
P EA BERAHIER B, 25, 50 100 pmol-L™' [
KWy AT 5% AMPKo FOBEER 1k /K °F, BEAK p-
mTOR/mTOR MIFRIE, il AMPK {5 5@, [Ff
#2155 E-cadherin [fJ3K1%&, P&k VEGF. N-cadherin.
Vimentin 558 EHRIE, 6145 SW480 4 )
EMT 2570, 10, 30, 50 pmol-L~! fl5 25 KB & 1]
i p53. AMPK [1J3i&, T mTOR HIKIE, {2
it p53/AMPK/mTOR & 518 %, JF4&m LC3I/LC3II
fH LK Beclin-1 I3R15, %5 B SGC-7901 4ifE
AR RSN, 1 G R A 81
3.7 BER BPURRER ok 8 B DUR RSN

gy, BA R R BRifE L puihsfE
FHBOL, B R, 20+ 40 pmol- L [ PR EE ] _Fif
p-AMPKa & [15KIA, il SREBP-lc. FASN 24 [
Fak, Wl AMPK {55lEs, 535 PR =BEH
(TG) « EHERE (TC) &AL ARI R,
il FFe HepG2 A pe =AU, RIEUTmIER.
3.1.8 KRIEZFE HMTFLRzKRAPATRT, 7
JE A R A B A . R R AR R T A
iR LA AR ML A 4% R H P /R R O B
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A B e R T i p-P38 AMPK. p-INK [3£IA,
W& AMPK {5 5388, #&% Vimentin [ERIE, [%
fiX E-cadherin. #5515 J& 25 B 2 (MMP-2) . MMP-
9 ZEffFak, HEMIHNEI S Hep3B. HepG2. Huh7
4 H (13T A% B o2,
3.1.9 A WFFURIL, SRR HEER, HE
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JEARM R F0E] S E A EMT. 3451w 4t
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25 R AT p-AMPK %35, (% p-mTOR f1)
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FIEUL K LC3I/LC3T, i p62 fIRIE, #HiMisS
B AGS 40 BWR N, AR KRN R 103,
5. 25, 50 pmol-L™" f) HELZ W38 I p-AMPK KiX,
W% AMPK {5 518, #25 E-cadherin H HKIXA,
F#{% vimentin. Snail. Slug Pl MMP2. MMP9 %%
215, HZANH]E R MGC-803. HGC-27 Zifuf)
EMT #EFE64, 25, 50 pmol- L' (4R 2 B R I
PUMIREIER, IO, HeiEE TSN p-AMPK. p-
AMPK/AMPK “§[J5RIA, & AMPK 55k, 2
15 cleaved-Caspase-3 71k, F#{K Bel-2 ik, @M
745 HCT116 4TS, 0l gu ) K
51, TEFE R, 200 pmol- L f75 B s l60T ] 2 i
p-AMPKo/AMPKa ik, Bk p-mTOR/mTOR ik,
s AMPK/mTOR 15 5@, Jf Fii LC3I/LC3L,
N p62 Fik, HuEEARE CFPAC-1. Capan-2, PC3
YU F WK, A AR 20T,

2SR RS AMPK 15 5B K B AL E
Jitv R (A P AL s 45 AR 1.
32 FHERH

ST EEG EIAYEAR DT TRV T
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F 1 PEFEERD T AMPK 5 SEBiUHCERMEAERILE

Table 1 Mechanism of action of AMPK signaling pathway regulated by traditional Chinese medicine active ingredients

against digestive tract tumors

e J%5r K BN PI4H H AEAY Wi AMPK 55588 {EHIMLAEI
PUEES PN SR RRE HepG2. Huh7 4l LKB1/AMPK?1 Lz )
AN 214 AGS 4ilfy AMPK/SIRT31 A B
ik Bz 2 360 i SGC-7901 41 p53/AMPK/mTOR A B
R R 2 BT R SW480 4l it p53/AMPK 1 HEPE AR |
EXYNTEN /NEETRI P EC9706 4 iy AMPK/mTOR? PR
T S04 HWE Eca-109 41 LKBL/AMPK/mTOR?T  4iJifg &1
HCT116 ZHJif AMPK/mTOR 1 M T
YA ) By T SW480 4l Jif ROS/KRAS/AMPK | PEIEAA |
F 5 LR L EC9706 4y AMPK/mTOR? IR AR |
RN 3H TR 45) Y& HepG2 4 i AMPK? 4HpRE Ty
SRR DI EX HCT-116 41l AMPK/mTOR 1 il sl
[ES FHSERAIALS & SW1990 4iifig AMPK/mTOR? EMT|
AL 2] NI HepG2 4 i AMPK1 R BAR |
fE R ERIO A HepG2 4ifi AMPK? JIE B AR |
LENE S Fkg et DB gk EC9706 4 /iy AMPK/COX-21 R T
HE T AL HE RKO. HRT18 4l AMPK/mTOR 1 2 P e 1
SRS /N 5 A R 56 Eapia Ecal09 4 itz AMPK1 i)
BB PN PN} SW480 4l fitl AMPK? EMT|
IEE- YN L FEE. K3 SGC-7901 4 p53/AMPK/mTOR 1 I P 1
fi B PR 100 L RNE S HepG2 4 AMPK? e E A
VNS FkF K02 HT Hep3B. HepG2. Huh7 4Hjfi  AMPK? HEFEATRE |
FoAth 5 245 R 8] 57 AGS 4lfy AMPK/mTOR? 1 E
HUE R4 L MGC-803. HGC-27 4iifig AMPK? EMT|
e ifs 2R 165] e HCT116 4ilfitl AMPK? AT
7 e PR AR Hih CFPAC-1. Capan-2. PC34iljli AMPK/mTOR? S E 1
S P SR

- up regulation; |-down regulated.

BACH S AEAET . N 255 R R
MU S T 45 I B s i A KNS
PEGHEUH BE R R =LAk, HAAmA L, . 1
PRI DR, FAEIRTT & B 7 B A R
Rlos-09l, LRI, KR ig 44 F1%H7 0.8, 1.6+
32 gkgl, BR1VIR, &S 74, Hl&E AN
Ja UMARFR 3 508 20%AF FH T N & &8 Ec9706 41 A,
SER TR, HAT N p-AMPK/AMPK £k, FiEY
SLHERR 1 O3(FOXO03a) 3Kk, #illfi] AMPK/FOXO3a
G, PR EcO706 41 [ 2 B . FLER A AR
& HKIEME LR ERG (LDHD #&E, dhmmdid)
LM R BE R R AR, S0 oA S AR 2R, [ AR
BITHAZ. R, (RIS, L 52.65gke™!
ig TR, BFR 2K, #ES6d, JEHl&ELIM

B RIL5%. 10%. 15%. 20%][HE A< 74 AR 5 & 2411
A3 R p-AMPK [13%IA, £k SREBPlc. ACCI
S, % AMPK/SREBP1c/ACC] {5 5l EK,

i CD68 [1FKIE, #EMifE S M0 BElgdifatil, B
RILR IR AT HepG2 4if e AR, b i%4n
PRFE IR SRR, IR AE KA, [ IR
JEr EE R AR R, EASAHR, BA
R AFRPis e E U2, DL 40 g-kg ! [ IEHE T ig
AP RR 14d HIESHIME, 255 10%. 20%-
30% & 25 IS VE T N 45 s HT-29 4H 2 24 h,

SE R R BT p-AMPKo (335, 0% AMPK
fF5imk, IR ERICHE RS E. ALRIEFEE R
LDH ik, #Em#is HT-29 4B AR ATP
PR, A A KAL), e T



+ 1998 - FA8EFTH 2025578

%¥ry4ak £ Drug Evaluation Research

Vol. 48 No. 7 July 2025

B, REGHM, HEAF 2. 2@y
YER, JUHAEDTE 77 T H A BOK B 5T /304,
WFFC RIS 100 pg-mL™! {172 & A TR AT 25 32 = p-
AMPK/AMPK £k, F#K p-mTOR/mTOR %Kik, M
M#EYE AMPK/mTOR {5 5%, JF Eif Bax 5H
LIk LA LC3-I/LC3-1E, T Bel-2. p62 EFHE
ik, B ZARHE S SNU-1 40 [ MR T, 1005 H
iy Z5 e [ E AR S RS H, B
RIFRIPUREIER, KR ig AT 21.6 g-kg ™ HLE PR

10%- 20% 7 25 L35 73 A FH T 55 7% 1Y) Hep G2
MIAIILEEFRA R 24 h, S5RER, SHMET R
Tt p-AMPKo/AMPKa fI1E, #3% AMPK {55
i, R TG. TC. MWAMESENSE, #an
W (MDA) NSNS &, HEm S T
Jir HepG2 4H R FrO0E e A 1 22, 19 12 2 1) e 24X
W, P IR RETS,

25 E 7R AMPK {55 8BS BT AL TE R
VEFRNLELESE IR 2. F2aya sy M 2 5 1
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Table 2 Mechanism of action of traditional Chinese medicine compounds regulating AMPK signaling pathway against

digestive tract tumors
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Fig.1 Mechanism of action of AMPK signaling pathway regulated by traditional Chinese medicine active ingredients and

compounds against digestive tract tumors
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