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Abstract Pancreatic cancer is a lethal malignant tumor of the digestive system with a highly invasive nature and
difficulty for early diagnosis. Most patients are diagnosed at a late stage, and have no chance of receiving
radical surgical resection, for whom, there are also no other effective treatment options, resulting in a
poor prognosis. Ferroptosis is a newly discovered iron-dependent programmed cell death characterized
by intracellular iron overload, increased lipid peroxidation, and abnormal accumulation of reactive
oxygen species. Recent studies have found that ferroptosis plays an important role in inhibiting the
growth and proliferation of pancreatic cancer cells and can enhance the efficacy of chemotherapy drugs.
So, it is expected to be a potential target for the treatment of pancreatic cancer. In this article, the authors
provide an overview of the role of ferroptosis in the occurrence and development as well as treatment of
pancreatic cancer.
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Ji IR A 2 — S R R R e A Ak R G
fRZ& MR, WG 22, SHEEFRNO% Z£H" . o
GETTE VR K s g R R 4 BR R - RO E EOAE I
P, HL & 3 R S AT B A I b TR e, Bt
#2030 4F, e e R b o LM L AT B R R R4S
B, A O R S R A A G AE TR AR R
JEIA o TR E— ] 3 g i a9 07 20, Hh T
HORE R, i = R 5 I R RE R HLTE AT R
R T B, 2T 90% 1Y & & T 812 I C o e
RETHRIBETARIBTHOPLEY, R Z A1
FARIGITEE, RFS5SEAEFFEAN 12%~
279", AT o FE AN BT T B R e R A AR A I Y
HEORYT T Bz, H B A R S X LA
7MW AN P ML R AT 25, I ROF AR BAR
e, PRAR MR A SE TR X AL, OF 54k
BT EIR YT 77 1k S i PRATE 5 0% 75 ik DR B Bt R

BRAE T 2 — b R ALORSE 1 1) BT AL A0 i R P AE
207, RAENLH B AR AL SR AR S 2 A
DI R N7 T AN € N 3 O 9 /= W< 7
HEEZHMBAANTREN M EF (F*) &
# o, fg Bk Ak W O 36 M % (reactive oxygen
species, ROS) S & MU, K AEBRIET 1) 40 il %
PO LRAR 22 45, SOk MR I W R R R B S, £k
LR JIEE P s 980 /0 BT 2R, T 40 A R /N G L 3
AW, AL B N s R AR
P BRAETS 5 2 B I K AR R A SG, ik
ML —FFRECES A . Pl AR AT P DL S 4% 2K i g 4
PR AR R, 90% DL F Y B R R AR
FATTE KRASHE N 878, 3 BUR 40 L A ROS 125 4
Jine R, T R R A0 T SRR AR T DA O
(B AL R G 3 B ROS DLk S st T2, Rk, 4k
HETZ RN Sy o2 TR U A 8] 5 4 200 M A T A — b B2
o AR SO e i g b R AL T AR R AR AR S
T B T IR R IR T A SIS AT 280

1 SRRGSRERE

BRAE T R ROS AR5 A9 1 19 78 200 Jfg AT -
B JEACII LR 32 2060 % SR ACME . R BOAC L
Lo G S WA S B 4k 15 A0 B R A 0 AT Y
M ICER, HIEW AL, R g0 i B
RETER, Difedt kg mmizse. Wik, i
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o 210 i 0 R 2 S AU AR i A et 5 B Bk R
M (transferrin, Tf) fHEAEADERAE ST, 5%
B 152K 1 (transferrin receptor 1, TfR1) 454,
i AR AN o P i TR 1 A BR
Brh, Fe 5 TR TE, WA R L R B 5K
(six-transmembrane epithelial antigen of the prostate ,
STEAP) A5 STEAP3 i J5h Fe*, J-#¢ — 4 & Jm
T2 H M 1 (divalent metal transporter 1, DMT1)
B B A Fa € i 2t (labile iron pool, LIP) Hi .
H— M EAA R 1 (ferritin, Fn) 1, 24
F4 B ) 0 5 S Bk B s 4 1 s B AR AL, Fe i
DLk B a8 A B A T B Fe? al DL i
AMLEL A RAEIT (fenton) KN, A FREEH
H gk, RRIE O R — A A 5 S4B PE Y ROS,
A LA R AR (5. AR BRI DNA, 52 e 48 A B ) g
FEA T

WFFEU A B, kR 3R AT AP O R R A
W BB R 2K, HOROF 3 T i e aT A
il Fe* ShHE . &3] 2 ool i Bl EE gk A Rk
L BEARR I R &Gk, S TN o T BR B 1 = OF
PEFE ROS 2B B, 175 JBR I 88 40 I R AR R FE T, R
YU IIRE™ . B KNS A A R B 2
A MR YTE ML P BONRRE , T A R R g
20 0 J5 U K AR A A, R RCOR B BR B 1O R AR OF
SN, 77 AR K ROS, AR (i AR 6 20 B & A= ok
FETZPN, AR SCIE R ArgS . Arg7 DL Rk B A2
& 3 ¥ 7% B 7 4 (nuclear receptor coactivator 4,
NCOA4) Al ok H A& A [ WA, BBk 2
A 77 A Bk B 1, 0 TR R e R P B Ik R T
KT, TR HEBRFE T B R AR M 2R AR
MKk kKB IHEFHE I 4 (neural precursor cell
expressed 4-like ,
NEDD4L) 0] LA S 7L ¥ Bk 1 (lactoferrin, LTF)
ek A, 00/ BB 1 T Jie g AN N B B, B AIR
240 M PN B S Bk R 1 i R e A A, AT A
BRACT R A AP & R 3R R 8 1 bR i i 4 it
BRI % 4E  (ferritin light chain, FTL) F1%k8&E &
£ 1 (ferritin heavy chainl , FTH1) A% 56K UL &
I B BR B TR, (AN N ROS KK E T I FE
SR AT IV I, AT 7 e B R A0 I ke A R AE TSR
R B A AR B BRI A R T MR R R R T b B A
HEAEH .
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2 ERABSEEE P ROS BRI, 5 % A R AE T AELAN I P IR A7

IEH A, IR BT Ak S e R A T Bl 2R
PR, AR BT A AL RE T T R, &k
Az AL IR, 7 AR R ROS, AT IR 4 i
45 K A D RET . R B A R BRAE T Y 3 B
fE, B n] LL Rk A Ny B Al R Sl
PR, SHOAFY AR, PUAL AL B R R
R, 2 AN i F1 B W5 B2 (polyunsaturated fatty
acid, PUFA) XS AL fe il LB, 2 Ekstorh
JIg o A R EEE IR T, PUFA 7 4K 5 A Mt il il
A A 4 (acyl-CoA synthetase long-chain family
ACSLA) A0 I W Jig Bt 2% 5% B i 3
(lysophospholipid acyltransferase, LPCAT3) RITEA T
SE#EE (PLs) #ifr, B PUFA-PL, Fifi)m il i
SF s N F AR S A B (lipoxygenase, LOX) B 1E
AR AT AR TR i i SR A W T B TR
HROS, HEBILT,

16 2 VU ¥ TR -5- A i % B (arachidonate 5-
lipoxygenase, ALOX5) B f§ fi 1k PUFA 11 i %A 1k ,
JE N BT S AL SR B WESEIIRET 2T 40 i
i F 28 H 2 (nuclear factor erythroid 2-like
2, NFE212) Ji— i fa S AL DB i e s I 7, 1
BAR e H I B2 Bl 1 (microsomal glutathione s
transferase 1, MGST1) & NFE2L2 [ 40 3% s
MGST1 i i 5 ALOXS 45 & n] LA 4> fig it i 4k
00 <) TR P98 A0 M R A R PR T o RAER W TR R M
H AL A 7 6 (adenosine diphosphate ribosylation factor
6, ARF6) RETF R ACSLA & /K, 1 Ji i 98 20 Mg
Xof S8 Al U B BEORR R M R, O 2 Rk AR A Y
JI % 95 20 B RS UG AU AT 25 1, HED R AE T ]
RE R T —EmEMY., S48 EN (pirn,
PIR) & — M % B AL J5 8 35 [ 7, PIR $FE ¥ 7
i 1 S ACSLA I AL BRAE T F HE/WD-40 3503 H
7 (F-box and WD repeat domain-containing 7, FBW7)
AR R A B 4R fl 1 o IR R e A0 I BR AR T B
AP R, i A L A 1 R R A R R i
b B AR, B8 B S Ak R 8 12 I R R
0 M BRAE TS RY KA

member 4,
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PR3 R PR R G, T w2 40 i & A e Ak i 40
T 7 BRSBTS By K AR b R /A R
B & 4
Xe—) J&—MEEBEAEZ Y, mE sk K57
A% 5 11 (solute carrier family 7 member 11, SLC7A1
1) FES BT8R K05 3 i 2 (solute carrier family 3
member 2, SLC3A2) WA~V e A, vl KE e &0 iR
¥eim = A0 M N IRk SRR S e R, AT AR 2E A5
H K (glutathione, GSH) & m™ . GSH j&—Fh &
R HUEALR, AT BEH KA L B8 (glutathione-
transferase , GST) BYVEF T 456 315 Bx i AL ¥ #n
Fop e, B 2 4 40 i AR e s A e 0 1 i A
AR A B H Ok i A ik B B 4 (glutathione
peroxidase 4, GPX4) B—FlE A, e b gn
JL N i 22 49 ROS I 1 Jig Jot i S8 Ak P A HE i . GSH
AE 5 i B GPX4 Kt i it aod 4801k 5% Ak D JC 25 19 iz
B, AP A O 52 AR R T

WF 5 R B, AMP & {6 & H B (AMP-
activated protein kinase, AMPK ) HE W% #8121k BECN1
[ Ser90/93/96 1 s5., T E BECN1 5 system Xc—H1 1
SLCTANL S5 B AW, i system Xe— i
PE, S GSH A& MfE it AL W R R, KAk
FET- o BRBET-E T4, AN evastin 1A 20 A% iz Mk mgé
55, REWS TR AMPK/SREBPI 38 ¢, 04 32 4 42 3k
MR AR M2 (BCAT2) Miest, W/ A AR
TG L, A B R 4 P System Xe— 151, M
7175 S 968 40 M & AR R AE T2 A, b R A2
AR N A R T4 A B A R, TS A BE
i Bl imidazole ketone erastin (PUN30119, IKE) &S
F18 JER JUR s A ML BR SE T2 Y R AR, AR LR ATl
I 4 ] systerm Xe— 20 J iR 95 40 L N 19 GSHL & B%
AR GPX4 15 ¥, JF 52w PUFA ARG, 51 408 N
ROS JK V- Jh i R 5 2R SE T, DA Ti 4900 1 i i 9 4
JH 184 B 0T

(cystine/glutamate  antiportersystem, — system

Nrf2/Kelch # ECH #8 3% & H 1 (Kelch-
like ECH-associated protein1, Keap1)
1A BRI FR PR SR SE T

5 S A0 M0 e A R AU TR A R T Y — BT

207, HETE A 2 WU UE S o HE 32w LA
I TS 245 B4 90 40 0 BRPE T A O IR YT BUR . I,

http://www.zpwz.net



3

XK, F R T A R PR T R R R 437

T 5 Bk B8 T {5 5 38 I A6 19 B 98 36 97 v i o 4 o A
A RE 2 o0 R IR YT SR TR A, N TFIRYT
FEA 1 e M AR A TS o Nef2 2 20 X ARk R
RSB S i v v B SO o =R By ) B
S A RN R T B AR AL B O B A2 Keapl 1A
7, Keapl & —MIEYEREN, BEN T N2 BYFE
fift o BRAE T & HE R 11 GPX4 I systerm Xe—#f 42 Nrf2
(TR Uit R 0 10 RIS E ST, Nef2 38 04 3800 fE 16 B
TRERBE T 1) & AR, Nef2 Y 3 B MGST1 8 3 5 48
Az DU A7 TR -5 B AUl 245 G D B B Ak,
i3 B g A0 A R FE TSRO ) 26K AR Lon 2K [
P1 (Lon protease 1, LONP1) W] % 1% Nrf2/Keapl 15
538 B I R GPX4 1) 2 1 A T 0 o) el R g AN Ak
FE T, miR-373 W] ik B G JBE A 98 41 B Y SIRTI
JKAF 52 PGC-1oo/Nef2 38 %, $0 Nef2 (9 35, 5l
i AN A Y ROS AN /K 7 19 T, AT 40
MG R PR T SRRAE T Z B AF A — B R,

5 AMPK/E tH E & # & B (mammalian
target of rapamycin, mTOR) if B& 8 #= &
BRIESAIET

AMPK 1 2y 40 Jifd () i AT RSz 2%, S 5 2 F
{5, VW E AN A5 RO A Y G 4
B . AMPK AT g ATP A= 730 i) ATP I #E, 11
mTOR () 7E FH W AR U, BiF 5% & 7" AMPK/mTOR 38
BT R AT HA SCE AR W VE R . B8 1 N AR A
T, AMPK #3035 J5 Al 2 Bk CoA R AL BE (acetyl-
CoA carboxylase, ACC) iR {k, PUFA 7K [FEAX,
PR IET 0 K AN A SRR 1 2658 F BT g
{&. AMPK/mTOR 3 % , F = AMPK 8 2 16 7K °F- I %
Ik mTOR W2 AL 7K F-, Tl GPX4 K3k, 5l
4L PN ROS 36 £, A2 1 8k B8 T 78 I R 98 40 it D9 &
A ZHURUICAT LA 3E 2 98 15 AMPK/mATOR 8 %
B HIF-1o A 35, HETTREAR GPX4 Rk, 12K
Ji 968 A i % AR R AE T,

6 HEBRSRRERIET
PUFA J2 40 It 5 ) 2 i 73, R kAL Tl

TR E R Y, KRR R IR T A AW LA
Y 2 SRR T . SIFE R, 45
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IR A7 75 25 50 B R AR AL, BB S K B i AR
1k Wy W fig T2 BRSO I, LA 4 R A0 O ) R A R
AP0 g R R T I AR E AR e £ k0l
Bz 5,

W7 B, WA H = (DHA) @ik |
Ji 96 A 11 P53 FILAE AR DU TR — 12— i i AU 1) 3% 3K ok
5 TR AR A M AR AR T R A . X — A T RO R
PE B A6 Az DU 5 T2 — 12— i i 420 6 400 1) 751) 25 57 3 BT .
FB A B R 6 BE 22 B E (thiostrepton, TST)
HE % 3 3 I 455 STAT3-GPX4 {5 5 38 B% , 1 40 L
ROS KTt 5, GPX4 7K F-F#AR, 2 1F [ AR o 40 g
BRIET-P, 3 GMP-AMP & i (cGAS) -STING {5 %5
1% 5 R e 9 A DG AT E A I (CAFs) RE 6% 42 1= Jik
i 98 X 98 A A o5 BEL W VR T B9 BB, BAGR
#H H 5 (heat shock protein 5, HSPAS) B & 7 Vi fth
U5 T 30T HSPAS/GPX4 s 4%, i s Ji 98 40 il X 5 74
by 7= A i 24P, 1R U8 HSPAS Bk GPX4 3 [H 3% 3k
IRy S Y RO N T2 U =R =
GPX4 74 #& vl 42 F 8- ¥ & 5 4F Bk, W iE
TMEM173/STING # #i £ DNA 1£ & 2§ & 42, M1 5
/N BRI 40 B 32 A0S Kras 3K 20 04 JBR IR 9 )
WEFEPIZE B, NUPRI & 4 1 (nuclear protein 1,
NUPR1) HY @ikt 25 f& % fi£ 3 erastin Fl RSL3 15 5 1Y
ROS I BL, BEFtiz # 4 H 2 (Len2) A NUPRI (1)
PRSI O 9 NUPR1-Len2 8 48 4 8 795 Ji
% 9 A0 L R 04 KT, BB A ik 2 g R 9 AN v 2k
R B AR 7, i R g 1 AR A

7 INESRE

gi LTk, i BN A0 A R AR T ANY
AR R A B R A, JF HAEE S A
PUME 259 b AR, S ALY o BT SR B IR
IY BT R. RR I BIF 50 T 22 Ml G 3 BR A T 7 R
R R PR P NG EUR A B2 S VO & hes
A g% oA TR 7 IR R A I TR BB T B A A R 4R Ty
TARITHE A T TE S R AR T 3 P Al A 4
T G R o A TR R D IR PR 3 T B 3t JEL i R 7
], 2 BRI B T 2 A R AR T L& .
FATIN A BRAE T e H A O R 3% A IR i A8 3 77 R
J T3 i A AR G 1 BIF SR S
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