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[Abstract] Colorectal cancer (CRC) ranks as the second leading cause of cancer-related mortality worldwide, with an in-
creasing incidence among younger populations. Beyond surgical intervention, clinical management of CRC primarily in-
volves chemotherapy, immunotherapy, and targeted therapy. In recent years, ferroptosis—a form of regulated cell death
driven by iron-dependent lipid peroxidation—has emerged as a promising therapeutic target, with its critical role in CRC
development and treatment gradually being uncovered. RSL3, an inhibitor of glutathione peroxidase 4, effectively triggers
ferroptosis and demonstrates significant antitumor effects. This article reviews recent advances in RSL3-induced ferropto-
sis for CRC treatment, analyzing its molecular mechanisms, synergistic effects with other therapies, and relationship with
the tumor microenvironment, while discussing challenges and future research directions.
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BRFET (ferroptosis) J&=—FP KRR 25+ S g it
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Wit S5 AN ) 1 73 TAHRAES . HAZ O 2 Z A AR
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%) (bispecific antibody drug conjugates, BsADC)
T8 3 [R) B ] FF A 85 K5 85 . (liver—intestine cadherin,
CDH17) /SHRM L C (guanylate cyclase C, GC-
C) Ak, m%G#H% RSL3 Z MR AIML, 7ESW1463 B
R R, e R AR /N T 82%, HLEHT B¢
Pe, WEIRTE TR PN P R BT R p38
MAPK # il #% [N F 2L 4 i 2 #H 5GP 72 (nuclear factor
erythroid 2 related factor 2, Nrf2) /Ifil £ & & & i 1
(heme oxygenase 1, HO-1) %A bfh, 955 RSL3 X}
KRAS 5878 1) CRC 2 MI A S0, — IR il FHT T fl
Jig Bt 1k & b ¥ FN IS PE % (reactive oxygen species,
ROS) MR R BN 42 4%, W2 1 i 2444 i g
AR, SR, HHTRSL3 5 SEBET-IRYT CRCAT I
& iEZ PR BN, 2994 er iR, RIER 44
PR EEE KUK 5 MR R B P B R AR oML [
Nrf2- ¥ AR KR 7 W53 11 (solute carrier family 7
member 11, SLCTAL11) Hli] AyHCH™; oA Yy AR
Y (nmsie-3- 21 ) XFERAE T A /5 FH. A SC
i it R G RSL3 15 S AR SE T TR 45 ity vh
RT3 s RSB T 2 7 HL . 5 HoA
BT A EMEIE T, DLR S R AR B ) R
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1.1  GPX4#p#) 5 g R &AL
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SEALTESET i R Tl i 2 T B R AR 1, LA
BRAC I B [ WnFE 2 F 32K (transferrin receptor,
TFRC) 4 5 A9 Bk 8 . % 2 IR L3 I 1 4
(nuclear receptor coactivator 4, NCOA4) M A%k A
Wit ], BTk Ak E i [ AN IR AL A e A 5 I K
i 51 4 (acyl-CoA synthetase long—chain family mem-
ber 4, ACSL4) /%I HE ML # 1E 3 (lysophosphati-
dylcholine acyltransferase 3, LPCAT3) 4™SF00Z A
F1 B8 B B2 W% g (phospholipid containing polyunsatu-
rated fatty acid chain, PUFA-PL) &l . Hg% A&
(lipoxygenases, LOXs) /4 ifl (5 2 P450 %A 1k if 5 il
(ER-residing P450 oxidoreductase, POR) 1 fk [ %A
Pt i ], R ERR AU B (A0 SLCTATT I 2 14 e 2
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1.2 AR R 55 I o 0 B ey A e i

CRC 2 M PEBE LIP YK . BRET I A W o 25 Bk
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RSL3 EA W #E ) F Lm0, eAh, BRE T al il
KA 54y TR 20 (damage—associated molecular
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B8 IR X SR IR YT A R AN S e, R T A 5 A
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PR B AL, R T MWEHEEH LK.,
NCOA4 A3 (9 Bk I e ml e o 5 e 20 M N i Bk B 1



DZEMN%E: ROLBFESHRETARTHEERENHARER | 367

BEHCH PRk, SEMIEETHAN I N R o I
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KT RSL3 KB AR i AL s i b,
0 M Bl SRR s, FRERE 32181 (wansferrin
receptor protein 1, TFR1) #3251 CRC EFEXT Ek 4t
T SRR B AR, i 2 R RSL3 36
SrRLEAE TRl RE. R, TRA T CRC AR S+
IR IR 0L, A BT 0 e X At T URK
AR, O RSL3 HASHERE a1 R 7 S A B HdlE

1.3 SACMBAEGIE TR

TEfg i AL AR Rt R rh, CRC 40 A A 3 2o 33
I DU AL B A R 25 X BUERAE TS, HoHh Nef2-SLC7AT
B R OAER . Nef2 i) B3R SLCTATL IR, 1Yo
e e 2R B3 JRUFN GSH & 18, MU [ 4% B2 5 GPX4 1%
P, BRI R B A A s R 0>, RSL3 fil & 9 ROS
FRE A izom i, (HAE 7> CRC 201 Nef2 5o 36
BR 23 Wl 55 RSL3 BYAE FH=" A, i B AR AR O il
ACSLA{ZE PUFAs HEAJERENG , ol 24 M xh gk se T
RO 5 I A I P A LA AT 1 (stearoyl-CoA
desaturase 1, SCD1) AR ARG 7 IR 5% 4k BN 16
FIREWF R (monounsaturated fatty acids, MUFAs), [&
fIX T AT B AR PUFAs L], DATATHG 58 1 240 B X 2k 5
T 52 P, Bersuker S BRI, CRC 41 AT
TERSL3 AL S , A [ I OE gRAE T A 1 (fer-
roptosis suppressor protein 1, FSP1) /ffi i Q10 (co-
enzyme Q10, CoQ10) Pt % 1k il Fl Nrf2-SLC7A11 %
TR XU T, R AR R . P, BE
B T ROS i B i A2 55 18 B At o 98 v RE T LA SEAT %5
b SR 24 e B, M4 55 RSL3 7E CRC A i A8 4L
AN

2 RSL3 5HAMIGYY 5% 6B RAEH

2.1 RSL3 54byy

RIT 25 (R A . BYbRIE) fetliEdif
5 DNA $i £ F1 ROS A2 B, - fink % 48 L 38052 7, il
RSL3 [ 4] GPX4 i5 PRI GSHART, B i Ak
Py B, DT K AR T 25 W) i A A AR A
Zhang SFWF ST R WY, A8 LY A A T 25 B9 HCT116~
OxaR 48 22 7, X4 RSL3 AL AT i 2% [ 4 ACSL4 FI
W % (malondialdehyde, MDA) AJ/KF-, {40 qfs
TR L) 50%, 1F KRAS 2875 I CRC ', RSL3 574
0 BTN A N AT S 2 0 o g g AR K, RSL3 W]
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2.2 RSL3 5y
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g A A ek e 4L, {053 CRC 4 Mg vl i SLCTA 1L
A S8 D R4 B GSH AR SRR 0T 75 S G
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(interferon—gamma, IFN-vy) B, #1048 N ACSL4
BI7KF-, fEdE PUFAs HF AEBENS , AT 44t = ik g 240 e
BRAET BB Niw BT 4R, BRAET-1A S
F T — i B 7 B REOR I, 35 T AR
RAESRI T 32 0 B BER . Yan PR BRI
JoT 20 B A o 9 3 sk R AL AR S TR 5 RSL3 A
IR . — i, RSL3 i #4] GPX4-GSH # 1k &
35 11155 b8 20 B A b AR B AR s O — T, 0T A
B g B A AR Y U, S — R R AT
N o BEAh, sh¥scsi s fwos, i RSL3 57 Bk
H AL CRC SRR AER R YRYY =S5, s A
/N 70%, X —ROR B E LT R A (I
AR 30%), HAUEEE] B B I 4 5. —
B AEALH 0 B AN I AR T R AL T RIS SEAE, R
AT EE N TICT TR 52 9 CRC B3 4R AL 5 EL 0 1) 7 (0 S o
TBIT RN

2.3 RSL3 54k YyF

b P K AT S A ] (immune  checkpoint  inhibi-
tors, ICI) 7E#R4> CRC/EFH H R il W97, Rl
X T DR S EATRE (microsatellite Instability—
high, MSI-H) /5§ BC 18 2 D) E 8k G (deficient mis-
match repair, dMMR) AU, HIERZEH T AR
5 (microsatellite stability, MSS) /#5ECMEE JIHEEH#
(proficient mismatch repair, pMMR) 7l 35 HhH 5740
A BR o BRAE TD = AT BRI DAMPs (41l HMGBI
ATP), fEFEMZORANM (dendritic cells, DCs) A%
YIRS, P06 CDS* TN, 2 v ik e 4 22 i
PEST BRAE T B b AR 2R 0 i o A A e T AR
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[ BIFHZE (type I interferons, IFN-1) {5518
WO, BE9R DCs BUE A SR SR RE Ty, IFIKBh A1 R Al
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(tumor necrosis factor-alpha, TNF-a) 1 8K, U8
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grammed cell death 1- ligand 1, PD-L1) ] 5%k,
M 5P T-Z K 1 (programmed death 1,
PD-1) /PD-L1 HL M B B B Blp [ 208 g o,
RSL3 i i 175 S AR AL T fiph e S g I PR AR BB T2, 3m
vd T 4I AN NK 2 AR e w8 07 ¥ 40 o 3k S 241
IR B WA K i IFN—y, S J5 22 CD8* T 4 ifd 1 27 24
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CRC [F] RESAHMAL f . RSL3 547t PD-1 B4 fili 4 i
SR A ] 3 B2 IR T (024 40% $2 T2 70% LA b o %R
W 3 o 4 R R S S, A MSS/pMMR 25 e kI
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3 RSL3 5 Ir SRR &

RSL3 3 & 7 il GPX4 1% 175 5 CRC 4 f k5L T,
S B R E ALY AT ROS 2R, il & DAMPs B ik,
PEHE DCs A R eI 23, JF Mis CD8* T 41 i/
SRR G SN, DA 1 ST o g 2 Y 4K
W, 3o B AR A I BCE 40 O e A LY [, ] RE OIS
i 8 A3 B B v B R £ kA M . BE VR R B 4n i
(myeloid—derived suppressor cells, MDSCs) %5 HT%
FRBHAE,  DITTE S5 R FE TR0 ™ I T A 5% v 37 2R
FIT B AL 530 B BR ) RSL3 5 Sk e T it o 2 ]
K — . Nrf2-SLCTA1T 307 B o 1 e 20 1 5 B K.
GSH U, 127k 40 i) RSL3 75 S ik sE T 32,
X UL A 5 G SR A0 ) 200 R 2T 4 AT ) S Rk
WEE L R Y 1Ah, Nodal-Smad2/3 {55 7] |
JE SCD1 £ ik, {2 HE MUFAs 2, 87> PUFAs &
1k, MG ARG B S A K™ BFgE 4R, IR iRk
BE L b AL i@ i (A SLCTA11-GSH-GPX4) ¥
BN A P ) I 28T B BB A, SR — AT
F 2529l Kk, 78 CRCIGIF P, BEA W] Nef2-
SLC7A11 15 SCD1 {5 %8 s, 5l W] isf 8 1) g o A 13
HETT 5 (ANACSLA) H9M PUFAs L7, v fg i 242
F+ RSL3 W50 IR 00« A RAEAF R AR E RSL3 5
TCT % fib 2 oA 35 8 ) ] 42 SR s 1) — 697 3, BT By
)17 SR FE T R S8 S e R PR ROA S, A BT 58

b TR TS 24 B I, Ay R4 A R BB 5 B BB T A 1 20 1
LILY e

4 BRFETHRYY IR S RRWE 5T I

RSL3/E R —FP kL T35 S0 7E CRCIG YT H R B
T R ERPURETE S, AB O I R A 2R SRR B
TR LI AR o RSL3 [RIAE AT 30 i) 1 & 41 i GPX4
FINEYE, 25 B IS SR S AR B M EE T R N, I
Gb, RN Rt SRR N AR A
YRR T . BRAE TR R A 2 BRI L AR A
A R A M e AL B AR R (AL 4G Nief2-SLC7A11-
GSH-GPX4 il % &% FSP1/CoQ10 %h %5 ) 1) £ & ¥
P Hodr, Nef2-SLC7A L1 Bl 1 SCD1 18 % A] i <7
o Pp R & A4 D, i 0 4 3 GSH A B 2 F MUF A
Az ORI B i Ak, MBS ERSE T 5 i ACSL4
PR PUFAs 3 A SR NI W) 25 3 0 20 B 0T BRAE T 05 1Y
fEORME o 3B T [ 2 B A7 A B A Bt R AME T T AL
il AN FE Nef2 0 i i, SCD1 3 5 ] g L 98 DL
SIS AT R ) o 3K TR S — 38 A ) e
20 e 3 AR AL R, B I R SR T 45 B 2
BCG T, A Be R 5w ge T 5 b Mg T
R, R, RSk AT UM LA R JLAS 5 1 2 T RSL3 A5
SHERAET 5 F R AE CRCIGYT H I R G 7. (1)
TE R AR AR I S 0 1) 3o 0% R A, 4 v R R
PEs (2) BRG ZmEEIEI (40 Nef2, SCD1 41 4 51
L ACSLATHTT /) s 2; (3) 4G apEinyr MM
BRACTSE SRS B0S s (4) VR I e S AR i
PR, DARAR IR OB T A R PR T AR

5 /NG

RSL31E CRC (U HiJ& KRAS 58 73 71 R it 24 95 441) )
BT RBLT BEE UM, IR ST . BUT .
GPEIRITAPAE RN . SR, AERe S dEtE . I
AP S 250 8) T2 R PR A n) i, B T L B
HEANGIRI AT AT o S5 Gk ik . Z2 80 s il e i
TR 255w, A B4 T RSL3 5 S 8Kt
ToRTRL S Atk . AR I R G PR AT Rk I 1%
A I RIS, S M CRCAFUERY TRk, W]
mF, 2Rl A A B E RSL3 M 5256 28 7 9] Ife IR
S CRCIAITHRMEH T4 .

RIS URAE BT IR LEAE S A SO 35 1
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