RICEE#ZE 202654 H28H 2551 24l

2L ESRZIINANB I ERITAR SN AT

BE 1A B MR TR A E AR AT T 25 B ST R

FHE, XehR, FRE, QRME, KRER

Hola B ME =R, BN %I 730000
[(FESFES] R73S
[BRA]  ASCHTAE EH 75 B To A 45 v o

(BIAZAS] RHE, XInoE, B 20, 45 ) A R S Ak E s ey 7t 245 PE R o8 U F (7], f i 22 B2 27 24, 2026, 51(4): 522-530.
(KFmBEHI] 2025-10-18 [RAHBEH] 2025-12-01 [E£BHI] 2026-01-05

[XEkFrERE] A [DOI] 10.11855/j.issn.0577-7402.2161.2026.0105

(FE] AT R R N TB, SR, 2GR B, (07 25 A MR A 2 3 0 2 FR A T AT e R
VR —2 e LR AR R, e 25 P SR G R T IUS O OCHE . A MO — AP AERR A AR A O i AL, ETH fLiE
IR 25 R BB A e — 5T, R A S S R T 25 PR 53—, BEERCRRSE Y 1 AT i R 2R
M A REPESET, ATAETNZG . DU, L R4 A I L B e R ik 25 (Y B SRS . AR SO 1 R 19 7 SR AS 1 7 1
K, ZRGMR T A VELETE AT AR 2 P SR R AR, O BEE TIRE 1 a0 70 B R R e R e, DL
Mg et 25 ORI , B A D T B IR AT A T T S R ) S S ks

[REEIA]  AmE; W2tk HLE g

Advances in targeting autophagy to overcome chemotherapy resistance in gastrointestinal tumors
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[Abstract] Chemotherapy is a common treatment for cancer; however, its efficacy is often significantly limited by the
development of drug resistance. Gastrointestinal tumors are among the most common malignancies worldwide, and overcoming
chemoresistance is crucial for improving patient prognosis. Autophagy, a catabolic process that maintains cellular homeostasis, plays a
dual role in the drug resistance of gastrointestinal tumors. On one hand, protective autophagy contributes to the development of
chemoresistance; on the other hand, excessive or sustained autophagy may induce autophagic cell death, thereby reversing drug
resistance. Therefore, the targeted modulation of autophagy has emerged as a promising strategy to counteract chemoresistance. This
review begins with an overview of the classification and fundamental processes of autophagy, systematically elucidates its bidirectional
regulatory function in gastrointestinal tumor chemoresistance, and summarizes recent advances in targeting autophagy via autophagy
inhibitors or activators to overcome chemoresistance, aiming to provide new insights and rationale for anticancer therapy in
gastrointestinal tumors.
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(autophagy-related protein Beclin-1, Beclin-1), =5 ¥l &
1 43 % & [ 34(vacuolar protein sorting 34, VPS34).
VPS1S. ATG14L f [ W4 15 71| 1(autophagy and Beclin-1
regulator 1, AMBRA-1){¥ Beclin-1-VPS34 ZH5W; (3)
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(cisplatin, DDP) = Ak JRAF M it 25105 7 Jo i o v
P WA A A B G 2 T T W R IO IR AR
NEWImR A ARSI R 40 M A e Ak T 29 E I T
FAAETE B[R] )

3.2 EEZGYAMIER RIS SINEE R A i XS
S5 AR FHRILT A S 0 T 1 e s 24 400 () B 7 £ i 2
PE ) I 4 9 PR o £ T 24 P (multi-drug resistance,
MDR), ZIE LA M LR H W, MDR Y
PR R ATP 455 G s IR E AL KR SR RE A
WM PE 25 4 S0 HESE S RIR B UITAI G . P AR
(P-glycoprotein, P-gp)J& 5 M % HWF 5 MIRA
) MDR ¥ iz 8 1, K DL WA O o 100 5% i ved
MDR FVETEAE IR 0, FE B . . 45
PG 2 FH AL E IR T, Y E RIS P-gp (14 5 =
Fk EEET, TN A E T b
i R A b P-gp FERIR,  DNITTHESCHN S A2 A=
2y fEgE H b, 5- 98 IR 5 BE (S-fluorouracil,
S-FU) 75 511 [ I T 345 P-gp /T 1Y 25 W SNHEDI BE
R M P Y S-FU MR B, [R]85 5 K -«B
(nuclear factor-kB, NF-kB) {5 538 [ 17 14 1L 417 il 240 A
P, mACFEUMIRE AT s-FU = A 254k, il
il Ak AT B S0 SR A B g A0 I X S-FU R B
JEENT

3.1.3  EEAMAE AR TR SO IR AR AR
YR T AL S 5T AR S R R . 78
A, JR RS S RS 5 TR S
S AR AT SR BOH AT 25 W 0 SRR i T AT
HETTTE B 245 278 . Wnt/ B-3% P4 AR 1138 1 PR 2 5 00
FEANMLPR T30 | (R 2R BRa e T A0 T My
SRR LR W R, R TR R i 24 ) Y A
A HIESE, B2 S5 R P
fth 1 (gemcitabine, GEM)T 2y . 45 B M ¥ B V0 1140
(oxaliplatin, OXA)TW%\ BEREEERZ . HE
I S-FU TR 2555 Z R0 AL g it 25 1 F2 ), B gR 3k
WY, TEARIT SNSRI, HES Wat/B-1% PR 1
T % 22 (B AA R OB AR 1 R e e
Ko it Wnt/ B3 R 2 1138 % 119 7 R 958 X Axin,  FRUE
FFHG5E Wt/ B-3% PR AR 8 FE A5 5 5 00 PE s T
15 1 Wt/ B- 3% PR 13 P ] i 2k b 3 A DG
Beclin-1, LC3 fYKIL, HE—L30E A, RAKD)
i g i 24500, K 4 I 2 5 RNA(LncRNA)PVT1 AJ 5l
REIOE Wit/ B- 1 PR 1 BRI IR GEMTH 24,
1 ) 0 T S 34 5 g X GEML ) BP0
TESS E b, A WM 57 504 (chloroquine, CQ)
A A A A Wt/ B-IE IR Ol S, R
OXA Tt} 245 45 EL e A B A i 25 1Y . oedh, BIFSRIE
St S E T, IR B RS TR
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A 8 P DR 22 R K 2% 2 R £ 11 T -8 (caspase-8) 1Y H
WERREAR AN TR S AL T, UM A Tk
B, PEMI T HAEAAALHE,

3.14 ZEFF CSCs THEAFAE - CSCs 2R I T B AT
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) AT RE , BN N 2 R S 24 P47 A 1) O B 24
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ol RS LRI £ S A RSt P RS 2
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T2 i 1542 [H - Nanog [F] J5 HE S [K] (Nanog homeobox,
NANOG) )ik, fEilk CSCs WAER S, MMl [ mk
AT CSCs BT, IR AN T, fEs-FU
Tt 25 A 25 E A, A vl 4Ry CSCs Tk
LA XS S-FU RITR 2454 , 17 19 e 0 4 550 30 T
W E I CSCs Ar ki [F A R A G E H K
% {4 5(leucine-rich repeat- containing G protein-coupled
receptor 5, LGRS). CD166, CD133]1) ik & CSCs
WERERTEE, MM R S-FURNATTRCR

3.2 [AMHIEHIEEMRE A2 R A
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FIERR 1 n] LAGEE iR i 25 e e A A3 o, AE
—EARRE A AR 25 4R 7
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TS BOH & A B e = e e, i Bz e
TE OXATH 2545 BN e A . GEM 1S 24 JBR s 4 2%
DDP i 25 1§ i 240 Jfd b 743 3] 5 5ER . pe2( B AR
SQSTMI)VEN A MK SR, nI 258 A
WEYE S AR iz, 7EH E R A TR 25
RAFFEEAERPY, I &M (dehydroepiandrosterone,
DHEA) VN —Fl HA Br et 0 N IR ER vl il
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WE A AE TS, S ek A 4 B, Hernandezine (Her)
e MAEY) P BRI RIRTE PR, BAT DU
Y PTG R . WFAY & B, Her Al 3 i £ #F 15 M A
(reactive oxygen species, ROS)ZAEJ . i AMPK {55
i % KA ) mTOR/p70S6K {5t i, i IBRe Ml es 4
JiL A W7 S R A A RPESE T, T A R )
W) 0 2 fiff Her 5 S ) U IRE 2000 I WEPESET-BY, -
AT (a-hederin) 2 —FOR IR T TUNBHEY) e
BRI R TR =AY, B SR EYETE,
AL 5T ROS MRS ) AMPK/mTOR {5 5 %, i
A5 H AR AN A A PSR TR,

3.2.3 AR 25 W S U T B A A TR ST
o (ETHALIE IR 86 7, 1) 25 WA 50 &l fig
TE— € FEJE L2 0e iR IR 245 1 B T2 . Bel-2 AR X
& [ (Bax) fil PUMA(pS3 upregulated modulator of
apoptosis)ﬁ?ﬂﬂ Bcl-2 G e |1, HE
KGR AT IR AN T, B R A A E 2AE
7E Bax B PUMA 5 3 ) 45 &0/ 6 40 i v, o o)

S-FU AbH AT 28 3 0 173 5 B B2 ) 8 F s T AR
J¥, A A mE AT B 80 D Bax 5 PUMA it 20 i 1)
FET0 SR, ARFIE S-FU AT 3OS 4 i O 4
EWE, 7 S45 I AR S-FU PR AR TR 257ER7. %
) AR 22 R AR R — e G R . I
1 e e 7 &7 SRR A ) R I R Ao T 24
FRART B (RS, W PEFET R o 30 32 S iAo

4 @B R EE L EMETZ

YT 1 W e R e B TS 24598 ol v ) G B e 45
hRE, TEPURIGITH, EEXTRREIME . RrE T2
Yy, 00 2ol L i R D ) 51 s 7 A 0 e fe e
M2l . 0 e A e, A R R — Rl B T R
g i

LR BT JE B g 0 ot 50 s sl 0 £ iR v o 7
VR T A G I R I 1. b, BRI R
NCT05221320 /34 TAEMPARZS | 1 R P E I 5T 45 2R
Hb, HAE S8 A PRI 18 7 Y g o 5 5
WA —E R AIR TR 5, AR ot R A
ﬁ%ﬁ (progression—free survival , PFS)}EK N HEPJE.?T/T? i
CA199 7K V- [ AR B2 o B 2 G2 il 5 97 R0A6 b ol 38 45
JiTT

R BB T R Y 1 A o ) ke sl )

Tab.1 Currently used in clinical trials: autophagy inhibitors or activators
bsREA T D e 1 B R iRt
M
. . 5xf il ted, BG4 4L 23 B 2R
I R PN BE k2 it
[HE s - HCQUK & GEM+ £ 12 113 70 5 24 (P=0.00016) NCT01978184
TN PIHIF-HC QR A GEM+ L A2 it 11 A HCQJG S a2 N 21% 14255 38%  NCT01506973
' 73% Y CA199 7K-FAT BITR#AIG,  50% A
L - = B
i B JlF-HCQBEA GEM I/113 T4 CAL99 KT T>50% NCT01128296
R VESE - HCQBE GRS s i+ B XA 2 wy PRtk (FIFRFECNIGRITAL  NCT02316340
RRAE I JHIF-HCQHL A i 245 2 gt EXTIRg A, a1 PES K NCT04566133
45 H i HH177)-HC QI & FOLFOX+ M A ZE Mt /1 zg?ﬁf%ﬁ%%%’ 1% BB FRFIE NCT01206530
WAk e - HCQIK A LAl 8 e 1Y) IEFESEA T NCT05221320
RS E R . I S \ FUIRSE 25 % 4, HA AT 45232 (0 52 4
EMIE Rk oV ABTLOSI2(2G) VI e it te A NCT02201823

R 3 R R VR T 6 FEI I PR IR B0 508 JE (httpss « /clinicaltrials .gov), HCQ. ¥4%M%; GEM. i PiflhiE; FOLFOX. #§ FOLFOX fbIT
% ARG MRS (folinic acid) . UK MEIE (fluorouracil) S BV F 41 (oxaliplatin) ; CA199. HEZSHUE 199; PFES. Joilk @A 1730

4.1 WA A WA sE AR MR T 2 3 WA S
Tt 245 AL T ™ A T AT 2 A e R . T
TEPUIEIR YT T B L RS W o) 70 A7 22 v MR i 24,
HRAT YR RCR . BET, W R ARE R
W 5T 5 B B 0 508 A CQUA AT A Wy 3 s e
(hydroxychloroquine, HCQ), PAK 3 2SH R mE LA 3-
8 fik (phosphatidylinositol 3-kinase, PI3K) 1 751 [3- H

H IR 152 0% (3-methyladenine, 3-MA). E %% &K Al
(bafilomycin A1, Baﬂl)&%ﬁﬁj\ﬂ?ﬁ%ﬁ I WA e FE (A
F2IR BN RNA(microRNA, miRNA)].

411 CQMHCQ CQIFE NI E A2y dh i A Bl
JR) (FDA) I 1 5 B g 169 7 A I Wil 55, G
HSRPUMRI T AL BRI TR T BRI, Qi A
Wik P BIL ] 32 258 2o ] 1 A T AR 1 i S



P8 FESE H I colon26 I AR, CQIVER ] i
FHOM T 5-FU X R 40 B B g, AR E T
i 96 41 Bt X S-FU A BURRPERY) . 7E DDP i 25 1) 15 9
SGC-7901 4 it v, CQAYIEK H 16 4% T Iy 4i Jfl DDP
Purk, 398 T DDP X A 3G A 0 A T
S HCQAE N cQiIfT AR, HAm A WA HLI
5 QM. A%t R hir Al Je i 25 /Y T 98 41 i 5
Huh7-SRAHMIH, HCQ SRNALE WAL G A R ik
TR AN 2, ERPAREN SRR
Hagm PabeE IR, cQ AT AE YIS YRR
ST MRS, (H i T RS ik R
B, FEdE AEMIGIRIGITHT, B EEZN
W BHE SR

4.1.2 PRKINHIF] PRKEVPS34 M [EFEEH, A
iH 5 HAD A WA DG (145 A A A AR RE S
B PRI, PI3K R AT A A R MR PI3K G ok
K HE AWM . 3-MA 2 & Bl LW R 1)
PI3K I, A 44 wortmannin F1 LY294002 25411
il 77 o I A PI3K A A il [ W oy Ak
BEURRA: () SR W A 22 Fh T A3 IR g E SR T A TG
fan, FEXTEREBEEJE 2 i I A i R HepG2 4 i
e, B 3-MA AT B S R B AR JE 75 T 0 A0 e O
T2, Hi 25 HepG2 4l Xt R 474k Je B 8ui. 78
*F S-FU T 25 19 & e 4B M P, wortmannin A8 F 7]
FERSINFVA R 22 ik ot 24 B 80 AR X S-FU Ak e
PESSL /N RUBIRE AR . 1Y294002 5 DDP 941
AW R B T R R R AN i X DDP ) 4k I R
PEM BRI, PISIAM FA0  F wE T f pe
Ak T Bl TR 24 () U RT A 5 o

4.1.3 BafAl BafAl & —Fp RIFNERRBIAZE, [F
st 2 — P i A5 A0 VR0 B HE-ATD B I ) . BafAl
PO A WA HL ] 3 25 A B L HE A S B,
RAIFHHE R T A% pHAETC IR e, NI #m ] B mi
SRR IR AR . BafAl 4 F W iV i L
TR T A 8 e an 8 g, (H R H T S
B PR R A5 LA P g i B EE TR T TR B
SGC-7901 i 21, Baf-Al 5 S-FU [EE T B i B A%
TN PGS AN RS RE ST, M AN S-FU A
JEE R R

4.1.4 miRNA miRNA A] 3 i 0] [ 5 v AR g i
2, FEAH N TR 245 iR A i R 52 20 miRNA R34
TR, ARSI A miRNA T [ 00 5 i 24
YN H XTI T 259 AR o BN, 3 Rk miR-30 7]
Tk 9 I35 R 40 % DDP A BURMES | a3
5 miR-142-3p AT [ W I 348 58 -9 A0 B X R Pzl
JeIBURERY | a5 23K miR-137 RTHIIR [ W -1 58 fie
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