- 1928 - FrE G R 2024 45 12 A58 37 845 12 8] Chin J Clin Res, December 2024, Vol.37, No.12

BRACT. 5 RAEAR 5 18 3% 2Z [ AH TLAR ] A it 58 E T

Frh, i, LFE, FmWA
IR R4 — I m EBe B E M RL, =g B 650000

TR BRICT R — T iy BRI 9 I Bl 484K ?ﬁﬁ”fhﬁHﬂ%fﬁfﬂ%ﬁﬁ%l@ﬂ’ﬂ%ﬂ@%fﬁﬂ ANTE] T 40 A A T A Ay =X 4
MIBET o ST IEMLIA X R B A S iz, FE BN L i A i T S BE R A, S SO 19 25 17 2 R B0 R U 3L AN MO S RE ety
FIBETS ORG24 Hh AT BT @?ﬁ%ﬁxﬂﬁﬁ?&ﬁ%ﬁ%ﬁﬁ&i{a ALK T TEAR OGS S5 Sl B o, AL
IR R OCTE T 22 245 B 1O (MAPK) B K F--kB ( NF-kB) Janus i {5 5 5 5 A% S 80 + (JAK/STAT) FER GMP-
AMP & - TR HE KRR 7 (cGAS-STING ) iX 4 Z% 2 Ay AT I 8% , IF i T E M I7ERRIE T P ARYAE T, The e AT S #RAt TR
SR S BTEAE AL éj‘ﬂiﬂﬁ‘##ﬁTﬁ?%ﬁEﬁE@%lﬂi@L&o

SRR HIETT; RIEE S WM MAPK (5538 M ; NF-«B (55K ; JAK/STAT {5538 #; cGAS-STING {558 #

hE %S R365 S'Cﬁﬁffm,':lﬁik; A XERS: 1674—8182(2024)12—1928—04

Research progress on the interaction between ferroptosis and

inflammatory signaling pathway
LI Yaling, BAI Yihua, FAN Yang, HUANG Lilan
Department of Nephrology, The second affiliated Hospital of Kunming Medical University, Kunming, Yunnan 650000, China
Corresponding author; BAI Yihua, E-mail. 1193335958@ qq. com
Abstract; Ferroptosis is a form of cell death characterized by iron-dependent lipid peroxidation and the accumulation of reactive oxygen
species, distinct from apoptosis and other forms of cell death. Inflammation is the body’s defense response to stimuli, manifested as
redness, swelling, heat, pain, and dysfunction, and an imbalance in the inflammatory response can lead to Immune system
dysregulation, cellular dysfunction, and death. Increasing researches suggest that the activation of inflammation, including the activation
of various inflammation-related signaling pathways, can lead to ferroptosis. This review will focus on the classical inflammatory pathways,
including the mitogen-activated protein kinase (MAPK) , nuclear factor-kB ( NF-kB) , Janus kinase/signal transducer and activator of
transcription (JAK/STAT) , and cyclic GMP-AMP synthase-stimulator of interferon genes (¢GAS-STING) pathways, and elucidate their
roles in ferroptosis, discussing their potential mechanisms in the occurrence of diseases associated with ferroptosis, which contributes to a
better understanding of the pathophysiological processes of ferroptosis.
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FET-HIE R, BRI AR IS A M fgdsie 2
BETZ (ferroptosis ) VE 4 Ho v —Fh 37 (0 40 JE JE =B =X, i1 Dixon
T 2012 4F YO BN A 44, B AN TR T 4 B 0 1 A H A X
M2 B8 1=, J2 H AR 7 A 1Y B B A 4601k ) AN S AR
(reactive oxygen species, ROS) BUZ T S A4 K
ACERROE S AR b, SRR A 5 B 3G, AP R, 2ok (A
i i sl ok

TEAER , KB 22 1) BF 5 3 W S A AR DG AR 5 38 1% 10 9005
SEICT AR BN R T /N RUAR ARG P g 5
(nonalcoholic steatohepatitis, NASH ) i A5 A | fii FH RSB T
P55 RSL-3 Y97 J , 4 4% i 987 YR FE K] F--o (tumor necrosis
factor-a, TNF-a0) 401/ % (interleukin, IL)-18 Fl 1L-6 7£
PN A0 5 0L PR 7 B K P WL T i, DL K NASH HOG Y ZE )
T 75 W AN ZH 2R P2 2 L (A ot v 2B AR I CRHIE /N R SE
R ) B ™) 5 7657 38 LA i 2 A kBT T B S A v, A%
K F-kB(nuclear factor-kB, NF-«B) {55 i B 9% 1% , fE K 4l
MIP F 4 #5 TNF . & fk B F B /& 1 ( chemokine ligand 1,
CXCL1) a1k R FHi A 8( chemokine ligand 8, CXCL8) FlfE 7%
3138 B F 2(colony stimulating factor 2, CGSF2) () Bk 3 in ™ .
PR, SRR AE T 5 48 0E Z 0] 0 AH H.AE AR ) TR 58 E gl
i P B A SEBIL R , ) B S BRI IR T R

REFRETEMN N BYFCT YA ALH L) Sk 4 4~
B R REAF Tl B N R T, S 22 RO AR
( mitogen-activated protein kinase, MAPK) i# §& . NF-«B . Janus
MBS 55 S AEE 5505 T (janus kinase signal transducer and
transcriptional activator, JAK/STAT) ¥/ GMP-AMP & fifi-+ 4
K ILHHIE A T (cyclic GMP-AMP synthase-stimulator of inter-
feron genes, ¢GAS-STING ) , Ff-#E iR i SL 55 BRAE T 2 [A] (Y
KA, IEXBRIC TN RAE ik — 2P A S A 1 B %

1 HIETH S FHLH

BRICT-HIAZ Lo 23T AL 2 S A O A S AL B 8 R SE Y
KA, FARRIE £ BT R D H K (glutathione, GSH) AR 47
e H Bk B AL P 4 ( glutathione peroxidase 4, GPX4) FIpE &
Wi/ 4% & BRI ] §5 15 #& ( cystine/glutamate antiporter, system
X ) TEPERIM ] BB T M ROS S AN L RUIEIR IR
A A BAEIAE R SE T R R B b e 2,
W2/ GSH/ GPX4 JE 2 I BRAE T R SE. System x - J&—Ff
RBILRILZ A, MBS IR 1 52 & W) AR 500 7 it 11
i 2H & [ (solute carrier family 7 member 11, SLCTA11) FI¥% i
AR 3 Wi 2 42 A (solute carrier family 3 member 2,
SLC3A2) MEAEAA L, Hor SLCTALL X Z R A 43 R A =
JERESRE , 306 GSH Y& R B AR L M i 4
AR TE IR IR B, GSH 3t & #E /2, AT 53 GPX4 2k
W RS HUIE U AL RAVRIET ; LAk, GPX4 38 7] LA
FHZIK GSH VR4 B 1, 1 R 4L A 0 38 52 v T8 % I o
i SE AR TR RBE T/ &2 L BSR AR BIK O 1k ik
BEAR A A A K (E SRR RS R I Fe™ i Fe™ 1y 3 45

5 T Bl S5 W 20 O X 40 L BE T R SR L A e T
S5 Fenton ) J52 R 3 1o Fe® I3 41k 0K i A B L 8L B il
FRAEE A A A, 45 D SO M PN i R Ak AR IR AR X AT
Fenton J i34/ ROS 7=, Wi B kst

2 $FT-HH MAPK 2%

MAPK V£ 2 5 Z R0 A W) DI Re 0 6 BE AR~ 15 5l i 2
— TRV RSB R w2 A E . MAPK Af
PUidE I 3 N33 ASLA B HE o Y R R R AL R,
B SR TR A3 PE AR N R R g 33k, DI 5 R A R S 1, 2 5
g2 DR T AN AN < A S T I i = R - | KR
W TEMRLE TR AR T 4 % MAPK {5 5 il i, 1045
SR AT R 1/2 (extracellular regulated protein kinase
172, ERK1/2) {5518 % . c-jun & IR 3 i i ( c-jun n-terminal
kinase, JNK) {553 \p38 {753 i FI 20 i S0 I 45 2 11
5 (extracellular regulated protein kinase 5, ERKS) 2 L L)

BRAET - CWEIE I 5 22 Mg s 150 B v (Y 5 B N A7 G
51, BRAE T M50 Trolox BEAEN il 42 i 20 L 1 15 11 Al %
EANM P 7 B 225507 A R R Bt 4 BBl o A A 4
(hypoxic ischemic brain damage, HIBD) # %I rt | TLR4-p38
MAPK 3@ B9 0 , 2 2 28 40 jg A 7~ TL-1B | IL-18 Al TNF-a
7 TR AR SLCTALL R GPX4 [3R3A , T S8t 28 R A
MBSET- M4 o BT p38MAPK Z 4 ERK 124 3 &
SE SN ANERFE T Y B2 ] 1, 22 82 T Wi AL 4R it T 55 (cadmium
telluride quantum dots, CdTe QD) [ 5. Wi 41 i 3 o= 18 45 4% R 7
E2 #H& K+ 2(nuclear factor E2 related factor 2, NRF2) /ERK
BRI INEREE 1 W, DTS ZOR R Rt rh R R, Efl
B 5 RERRIET- IR AE S o A WS & B %74 (lo-
ganin) REAEN ] ERK1/2 38 #1109 J0E DA TIT Ul 42 A 75 32 1 2
PEF 54 (acute renal injury, AKT) H () 98 AE A1 JE 20 i % 56
T R 4 MAPK {5558 s vl B T Bk AE T A
KPIGHIATT V5 30K S HELEERBE TR SC B IR ST $ it
B

3 I THAY NF-«B i@ R

NF-kB 4 pl — > 5 B (0 5 ) DR 5 520, 78 J0E L e I
1N AR AL A 2 A Y . NF-«B 3 5
R, Bzt NF-«B i o FIAE 28 it NF-«B i %, — % BA A
F A BE L o NF-xB KA AL, 435I p65 ( Re-
1A) .RelB .c-Rel ,p105/p50 F1 p100/p52, 1L ZEEF —1 %
HE AR Ui Rel [FJIRS5H9I (RHD) |, 24 22l NF-«B 8 8% YL i,
RelA 1 p50 5 5 G 57 L EL K (19 5% 5%, 107 RelB 1 p52 7E9E
223 NF-kB 38 % P B 5 3R 4 il o S R, 91
g e

B, BIRZHIEIE L BRIE T (W & AR 5 NF-«B 15 5 1d
A X, H K d K %2 4K (leukemia inhibitory factor
receptor, LIFR) i 2% 7T {2 2 JFF JUE i3 149 & A=, 38 a1
NF-kB A3 iz £ 2 11 2 (lipocalin 2, LCN2) AR T4
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JXTRRFET 5 T 300 F0 R Y L SR T R R 22 8 S 1
PEANFE FEAS 2 ( chronic cerebral hypoperfusion, CCH) f4 3 2Lk
PRHLH , e R S 30 D 2T i R 25 2 28 CCH R R
R 8 5 R — i ( dimethyl fumarate, DMF ) 3 3 407 1
NF-kB {5538 #% , K& AL 1L-18  TNF-u | IL-6 5542 48 [H ¥ K 15
NI R AR 2 LR34 T, DMF A5 NRF2 {8380 571 , 39 fim NF-
kB 2 M7 ( NF-kB protein inhibitor, IkBa) )3k, BELIKT
NF-kB {5538 B0 , (2 7F P I8 T0AH G 7~ GPX4 I £0 %
%A if#-1( heme oxygenase-1, HO-1) Fi1 NADPH [ & k. 14 I B 1
(NADPH quinone oxidoreductase 1, NQO1) [ F ik, fg &g 1
o % R AR BRSBTS AN A S R B K
FROPE PR R H R OS2 & 0 2 JrET b
P8 NF-kB #0iE 1975 5 8 — & {k & & i (inducible nitric oxide
synthasei, NOS) fltoR M — B2 A= ) & 0, S BUER U T2 R A AE 11
R LR L BTA ML A NF-cB {5 S5l AR A A
S BT BERAE T B 07 30, I AT BEXT 2 B - A iR I TR T

4 $kFET-HH) JAK/STAT @i

JAK/STAT {554 S 38 4%, 2 30 4F 2k S A4 200 7R o
TR 5 5 I %, JOPR TL-6 15538 %, %38 B h STAT 25 94
JAK Al . — 54k, SR )5 il i B I 2 2R 0 S A N, T 4
SEIEIN Y AR, TAK/STAT 38 % 75 DM G i 9 4 ST
RAFAE RBEEIT, JF HX T 2 7 40 M 72 (4 46 2 Ak 4 i A
KA ExemEsE™

Tt 2 -y (interferon-y, TFN-y) J& HL Y ({4 58 40 g X 1,
RERE NN b I Rr e ZARARSE & , il & STATI R RR 1k A
TR P AT T 1 (interferon regulatory factor 1, IRF1) {191
1%, B JAK/STAT 15 538 B 80E , A5 SLCTALL Y 3%
ko AR MAES bR B vh IFN-y eIk H 58 BE A8 0
JAK/STAT 3@ i, N SLCAT11 3R35, fe dE H AR FE T2
JHEPY L JAK2/STATS R 2y JAK/STAT #3804, 2 1515
Z IR A ML S A TR RN B, TE B R AN M D, A A AR B =
513 1 fi i 107 40 1 JAK2/STAT3/pS3 il i AMPK 3 %,
A GPX4 93235, T S B8 41 M0 2 A Bk AE T 0 DAL
WFFE B8R I8 T2 1 & 2 F JAK/STAT {5538 J& 77 78 %5 1) )¢
Ik, 10 A I JAKYSTAT {5538 % 1 2 1F 7 BR AL T AR SE BN
FRAYT M it —E 75 1] o

5 $RILT-F0 cGAS-STING if %

cGAS-STING 4 i #% /2 1 i DA% R 19 56 R S e R 40
HIZH B3 , B RE TR 19 W 2L S M At B v (3 2 M AR, F 4
V5 IFN- T SR A 98 40 M B 1) 7 A 5 R T S e Th g oh,
cGAS-STING 1) STING1 i I35 AN [F] 250 254 T Z A A AL i
YHRIFET , AN T A AR T SRFEME A T A 2253 AR
BT

STING1 i i 5 £ ki & fil & & ( mitochondrial fusion
protein, MEN) 112 254, fig 2RIl &, AT B0 e i 9
a1 M &R R OBk E TD i & DY fE & A B ( carbon

tetrachloride, CCl, ) %51 &M T #1475 (acute liver injury, ALI)
ANRBER R, NS BT (ginsenoside, Rd) #5525 1) il
CCl4 5|E A H —BE R IR — 85 lR ( cyclic guanosine mono-
phosphate, ¢GAMP) /KF () 7} & , il il cGAS-STING {5538 %
WEACERIET, IS ALL/NBUFERLS ) . 124 STING fry
TR AR, IRF3 25 5 Buad S AL Rk SE T2 & A, 78 145 5%
TR F MO IR/ RARL T, — 4 Z RS IR ( docosa-
hexaenoic acid, DHA ) ] DLZEZZ A4 LA P B2 41 B ) RE B 11 3E
R, 3 5 400 ) 2k BE T ok O M D) B R AT, TE L R
DHA ) £ FT AL i 2 38 2 B im0 IRF3 1 58 ik, WA i 42
SLCTALL fy %% 5%, iF — 20 0 0 A6 A4 T I TR 12- A &
(Alox12) B2 A FEAMHI B AET- 2 o BRI, X 2845 SE W
TR cGAS-STING {55-3 #% X A Bt i 40 fb gk sE T 1 5%
Wi, 1S o) 2 30 % T R AE SRR FE T/ 3 M AH DS I i
A LS T MAPK \NF-kB JAK/STAT , ¢cGAS-STING 4 f
BUAY (Y SR AR DGR Sl JF R T e eSS T PR
TR SCTIAR 330 B8 AR AE S SRR FE T, (R B R AE Tt AL Y
Tk A3 A, DTS2 i A LA 27 e o PRIt 3 e S
B T HERAE T, 4y BRAE TR SE % 1Y R BE VA T R i
FALH 7 ], HUR H TG T SAE R AR 52 R 410 137 ORI R SE
T-MIREC A RE (R H A 5 T L AR, B LA
1) AT A5 5300 BT T RSB T R HAE A E AL SR 75 2 T8
ZMUEYE
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