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Abstract

Ulcerative colitis (UC) is a chronic inflammatory bowel
disease, the etiology and pathogenesis of which have not been
fully clarified. As society develops and stress increases, the
number of patients with UC continues to increase, especially
in Asia. The risk of colorectal cancer is greatly increased in
patients with UC compared to healthy individuals. Although
the exact pathogenesis of the disease is currently unknown,
studies have shown that it is closely related to a variety of
factors, including the immune system, the environment,
intestinal microecological balance, and genetics. Ferroptosis
associated damage occurs in patients with UC and in models
of UC, and is effectively alleviated with the use of ferroptosis
inhibitors. Ferroptosis is a new form of regulatory cell death
caused by iron overaccumulation and lipid peroxidation and is
characterised by iron deposition, abnormal lipid peroxidation,
and abnormal amino acid metabolism. This article reviews the
three main features of ferroptosis to explore the mechanisms
and strategjes for the prevention and treatment of UC based on
iron death.
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1 BRIETBIE N RHHHIE

BRAET 2 — P B AR P PR Mt T 07 20, FEAR R Bk
BT MRS B o AU i B AR 5 RS I A2k AR
MR AU, FEARTEESSE . A s
2RI AR F AR AT WS b
G, PICTIRE SR BRAARAARRAR AN LA ek D 5
THA XU FESE N, F4H PR OR A 8 8, G T AN
YNHAZ /N IE TS ML P, ZRAET: 3= i Py 4k
PSR IBAE R AR . N R I A% 32 B IE 5 L T 2 i N B A4k
Mg IR BT, i e H I b Y4 (glutathione
peroxidase 4, GPX4)"™", #h7Ei4% 3 BRI b
TR/ AR % [ #% 18 7K (cystine/glutamate antiporter, System
Xo)! O #52k 2R A (transferrin, TF). #4524k
# A I(transferrin Receptor 1, TFR1). A0 T HIRFIE & 2R IT
AL RO A IR A

2 BRIETIHESUC
2.1 AR 5UC YA — MZOFHIE R H A
BpfcomitE. IERIEOR, MRS TR RMIT— R
I DiRe, BAEDNAG . 4EAE 3 A s B R A
S BRI, BRI A
FIAI LA DI, TF. TERUESCEIEM™. i
Bk 32 W I i iE USRI TR i i R 4 R fa e . 7E41 i
4b, BRI AR E P e TR A7 Rz i, JE N4t i Js )
Wik J7 4 JR AL S5 AF e . TFRUE N R AITF S (i
Fe' N & I &), BB A (ferritin , Ferr)/&—ff
HE MRS A, TSRS, BA
BRIETHEAT. AN B TR, Ferr
MTFRIZRIEA I, 12 07 B F o™ A1 M 5T 2k
P14, B sl RSO FFRERY, W ENFe iET
SR 5 RS R B S AR, PR AR KRR
%4 (reactive oxygen species, ROS)5| LTS, X
DNA. & RS AR I o 35 e B2, ax T g
S R I ECR R 2.

SRERIE T M2 UCH WK AIEZ —. FEUCH!, Gt
R S5 L DAL R T S RE T, 75 i 2k I AT i
AR SEERRIGIN. BRI AL — e T b AR K
W, fERTRRRA T RS REIEN. SiiaEn
(ferroportin, FPN)R&RF &k 12 B i -2k 4 i 2 ok, K
ERET A, B A b, kiR
FLEANHIF, HFPNAZAMHIT, Bl 52 209, g
WS 1 e A DL 3 A6 A v, JH A 248 R Ok 1 i
A2 0, AT 5 SO Ak A B PR, — Lk
MR CANEER, (EUCEE KIEH LR, fAE R
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BRI, IR — LR SR R IR, SRR R AR 5
MZERIEUCHEE T RER I 7, S EURAEHiE N
BOASi, ATIAEBERRAE T B R AR, B AL I L RO
T — PR R R A BRI B, AR R S
T AR S . iR H e /N R S i 414 T
(malondialdehyde, MDA)Ft &1, I H B 7™ B RIS R IR,
HBE 2 5y A SRR i 7, 5B R, RAE T s
SEVERNHF kA VT -1(ferrostatin-1, Fer-1). BAET -1
FFE =) i T -1(liproxstatin-1, Lip-1). BkEA 7] 220
(deferiprone, DFP)FIFTAAMT T HEFEHE 15 7 i, 24 m] i
SR VEIR R B4 2h (dextran sulfate sodium salt, DSS)i%5 511
il 9P X AT RE R — R TR UCTRYT SR,

2.2 R AR HUC J0RRAR (¥ AR FO0UZ 26 4 B H R
SEAEPIBIREE, X TR AR A0 e et e ),
Jig B S R B AL T AT IR R 3RS, MR AL RN
YRI5 AR B AR LRI IR 5T, 8N 5 A ALY
ZAMRFRIIR, &R E B M AR, Z AR
M I B2 (polyunsaturated fatty acid, PUFA )& 21 i I ) o< i
BGy, FEANMLH BAT 2 Mg, 1E VA S5 “ Ay
7 L ReRMENE, HBEEANE ST, ReBETEA
ML, PUFAs, Rl 2 e A VUM AT L IRtk &)
B A, T B A U E R K B 4(acy 1-
CoA synthetase long-chain family member 4, ACSL4)ff L
I EEAA/ARAZICoA AL BN, TE/RA A/ARA-CoART
A, SRS ORI . VA ALl R P A R
fi3(recombinant lysophosphatidylcholine acyltransferase
3, LPCAT3)ELAA/AdA-CoAFIEPE W& ik, T
FRAA/AJA-PE. )5, EA & HE(lipoxygenase, LOXs)Hf
AA-PEFIAJA-PESEM N ERIET {5 5 (PE-AA-OHFIPE-
AdA-OOH)™™. FEUCHEH 45 R i PUFAsII i g
(PUFA-PLs) &3 TH0". ACSLAZEUC 3 (11a] i Ash
[ A K DS S5 F IUC/N R H B2 L, (Rt BRae o
AN, ACSLA-siRNA Caco2?JH i i % 32 BR4A/ B 4805 3 11
JE B S AR R AT TR, T A R, N ORE T
Jpi(inflammatory bowel disease, IBD) A IG5 &
EPUFAMPE 7R 5, SeIb R ™, i N E &
PUFA PG AR B 1 7 b 5 0 e P 4 e A e
R ANM I R IR, DR, AR TR AT A2 U C R 1
BRACT B 1 22 4 HAT 2 FA SR

2.3 RABARMFF H5UC System Xc-GSH-GPX4AFH%F
BACTHIAHIE O 2 832, BRIE TR, — 2
GPXA4MJIE RIS H K (glutathione, r-glutamyl cysteingl
+glycine, GSH)fIH#E, X RBENEREL AN T]iE
F1% 4 L L5343 385 BRR O S I i 7 2 fr) i Ak g 42 1,
System Xc¢ HPANEE i AESLCTATTFISLC3A24H %,
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fe—FEILR e B Y. & BB T System Xc M4
Ji oh 7% () 3 BN A0 M A, o e A A £ I R
AL N R (cysteine, Cys). GSHIE BRI AR
FEHAMTN. GSHZGPXA4R H EHBh A 1, v {gdk
GP X454 2 BN Ed AL R 9 To 7 O W R T,
782 AR AL T M, 2440 A P System XcTiE R
K}, CysE &8/ GSHIHFEMGPXATE 1 K, S8
e OS5 AERAET. RN, CoQA Mt JFHFERIET
151 &5 1 1 (ferroptosis suppressor protein 1, FSP1)5GPX4
FHATHIHI AL T, FSPIRIIG ARG b1z BiL J5U9 72 B,
FHAE 9 B RS UEAR), B g e b i i 4R
PP X A B R AR SR A i o .
TR, S R R AH L, UC R 35 HH GPX4 R ZE R Al a1
FIEHIFEEN. 7EDSSI FIUCHY i, GPX4FRIA
VA, ACSLAKILTH i, G A L Bk F EEAIIR B 46
ARSI N, Ze kiR sz 455, W9 RN, & S PUFARIK &
SAFIECH: - MEGpxd /NRFE R SRR % . 5] A%
2, 5 EFAE LR 5 /N U L, TEC Gpxd ™/INE &) /&
A DSSTE S SLI L ) 7.

ALOXMEAL I o1 i S AL 1 7= A 9 B Bl 8k A
=¥ EE R EP FEIBDEF AUC/N R A,
ALOXSHALOXISHIRIZ /K534 L. TALOX15
PR D S ST T U C/N BRI RE IR, Fih AR o i 4
AR A2 M I, ALOX1SHE R joh s /N FRUEE 5 6
HDSS 5 S SI L 4 . BEIREE QB RAs E E
1(recombinant phosphatidylethanolamine binding protein 1,
PEBP1)/ZALOXI5H)FEZ/ 5571, SIBDI P EALE L
TEAAE. Lin % 31, PEBP1ERZ 1] {47/ Bl 6 ZDSS L
TNBSYE S SLIe A K, HIEAA AR L. X
SR 57 R B ALOXFEUC A &7 HH S B R .

I 5 B HH TR i AR MR8 — % F R B R (nicotinamide
adenine dinucleotide phosphate hydride, NADPH) &l %
JERREENS — K% PR R (nicotinamide adenine dinucleotide
phosphate, NADP)JI& R, J& B A4k b 75 1
TFHEE. NADPHI A = BRI T BERR S g 25, F
ZHFETAIH, HIUIGPX4. AIFM2. NOXAFIPOR, i
FINADP/NADPH 5 ik 7 i A1, Bk P
NADPHEHEIK\INADP/NADPH LR Al (i kot
LB,

3 PRIETEVIEAIR 5UCHhRIN A

HAT, BRAE T 4% 32 BEAR S 5 S 0 A 7). ka0
TSR B A AN E B /E - ALH]. Erastin &L
Mg E . A AR e FTHHISystem Xc HITRE, T
RSL3. 1,2-Z5URIA. Am IR GPX4TENE. T iz
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FR VR E WV T AEAN M N GSH. Bk R & k. B
T IV Ak i R A T A2 2 1R a0 K e A7 . R PE T 1) 411
HlR o W, —RMH R R, WIDFO. HEEL
kI 2,2'-MENE. T — SRR U AL, kAR YT
-1(ferrostatin-1, Fer-1). 3% ] ] -1(liproxstatin-1, Lip-
1) 44 RES. MIERILIE & T1% 5 1 E K e
7, FUIRG REAEUC 2 Il B R AR, AR T
A2 LS -ASAFIREEILIE, FIHIFTZIRRER A R B, 41890
WM e TR AL, FRAR AT i v, 3kl 2y 28
PEIZIER H I, HZ R 25 UE A R BR A ZR AR,
X R AR AR A IO B P AR — e IR A AN e P T 4R KR
7™, Fer-1. Lip-UZBAET HER MR, HuTdeZ
B TUCEAET- ARSI s b, HR RZH MG
FEUCH A FH R sSORITE 6 S AT A RERN T .

RN 11 1Bt 157 M R ZTE EK NN 2N =
J7 RIS ERAE T A E A, LUEITUC. B FE2
FHIR A F-2(nuclear factor erythroid 2-related factor 2, Nrf2)
S PRI T, PR RE PR 1 2 S .
YA PRI BER OSFEIS I, Nrf2 5 v 240 i, IK
ST A A1 (heme oxygenase-1, HO-1)#£5“. Chen
SRR R B, FELITN T £2/H O- 145 538 % mT 01 2k 4B T
HA M EDSSTE FHIUC. Chen W 7045 Ffi g 1 #
B2 HE I HINRF2/HO- 118 6 7 S 36 M 45 i 4% /1N i
HRI AN N Caco-24 M Hik BT SR AE T FE . Al
AL RAR R, Wang5 RN+ 7T LA
TEC-64H fa IR BBUR A AR i G P XARE 5K, w5
FGPXARTPTUCH FIERIET:. ZAmIAR —Fh Ak 2248
1), ZhoiE W FR W, ZIREAA R LAREEDS S S
gl 98 /N R A RSB T, HARY R S BUENH2-Gpx45
FIEHA . 5 LR (protocatechuic acid, PCA)&—#f
LRI NG A &, IF B2 R 2 i gyt
Zr. FEREE R A BOE TR YangZE R IPCA T @
L il BRI IET R FBUC. YokoteZ it 7t &
I BEVRIT a3 N T UCHEF R R P A R, &5
LA R AR B K. CYPIAIFIGP X4 A%
ARSI, RFE I B F R B KA RE it A
HIFIFE T E . BAREIEZ R UCHIZ 77, Wang
LT T B AR 2 17 ] R 3 R A T bR A (B
fif . MDA\ GSHFIZGKIATEES) 7K DL BRBE T AR R
EH(GPX4. SLCTALIMIACSLA)IEIL. B &7 W]
CL3d Ik $ 1 Bk B TR B 1k 25 i 4% A1 g b Bz B B Ty e
BEAS. HuSs R AT 25 H B it N S i 24 1
BRILTRIBTUC.

4 518
AR, VRN — R4 W A g sE T R, BRAETS
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TEZAISIAS T T2 R, W GRS kAt T fE 2
NPT 1) AR B v B R B 2 R, I i
. MPEIRATIEA . SSRGS FE RS
FIEVEZRIE. UCHE: — PSR St 1 il R, &
BRAKGEHHEN, 2 2RERE, GKEINIER .
M5, B2URE. BRI LS, BRIET-H B O
TEUCHEH RSB 45 B 2 20k |2 WS 3. kAT
TZAEUCHI AL AR e e 5 B E . UCHH
B2 il P9 ) S RE RIS, T b R 40 1) 32 4 T g
PRIEF BRI SORAR . R 18 90 S BRI i
RARENTR, XL T RET- PRSI AR, UCE 7T
BELE 7 I A I il i, IX P RE 2 S BRI TE 2R, 181
SR AT RS BB = M, 32— B A AN .
BRBETIE W SR A RO B, X T BE JEIU CI 48 A
HRmIES . Mgk SE A 0 A it 2 45 3 R i e P )
SEREME, BB IRIUCHYRHEAE PR FE. ATl RN
WEFBRARY . R T S5 5 T L, DRSBTS
HUCKRHY), A ERE T UCHKIRIFHLE], Fix %k
TWREARIT FEARME T H LR, (BT R 2UC
AR I AT AR — 0 oy, ATDR 7% B — 2B 1t TR
WXk, PR BRSO T AE %5 IR I E AL, A
UCTRYT BT s S 5 ) 1 3CHE
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