536 % 45 4 ) HEMREFZSEE Vol. 36 No.4
2026 42 J China Journal of Modern Medicine Feb. 2026

DOI: 10.3969/j.issn.1005-8982.2026.04.006
XEHRE : 1005-8982 (2026) 04-0035-08

Nrf2 {5 5 1/ % 7E AT A &R I 55 7 i 45 % P Y
RIPHLH A e fr Bl =B T R *

FAR!, AR4RZ
(1. MRk E23, M B 4450005 2. B3+ Rikigie 8 6 M B0 E K
fEE Jm A, #dn Bk 445000)

HE : ks B ES Y (HIRD) ZFASAFT 0k ARG % LB AL E %60 - K e, LA muhl i
B HEA R AR, QIFAN R, LRABEE., ZEADREFapA TS, R TamE2 X R
F2 (Nif2) R afin AR p oG AR T B F, L@ hir FmAs—1. A AN EACHF= 5Pk
ERBMNE T RL, i mind FACE R FHA, Nef2 B8 I 448 & B T a9 B BRIz SR 12 5 8%,
2 K9 BRI R T, T AR IR, 4R T Nif2 £ HIRT P 69 4E AU, Nrf2 807 7l 69 BF 5 i3
R AN R, FIRITTALE G, REEREAFNEIRRENDRAL PO ANEL, §EAAT
Nrf2 i -89 HIRI 5 78 5O 3R AL 2L R 3

KR . RS FAEES S 5 N2 3 SR ; 3k AT ; N2 & A

RESZES . R575 SCERFRINED . A

Research progress on the protective mechanisms and therapeutic
prospects of the Nrf2 signaling pathway in hepatic ischemia-
reperfusion injury*
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Abstract: Hepatic ischemia-reperfusion injury (HIRI) is a common and unavoidable complication following
liver transplantation and hepatectomy. Its pathogenesis involves multiple pathophysiological processes, including
oxidative stress, sterile inflammation, mitochondrial dysfunction, and apoptosis. Nuclear factor erythroid 2-related
factor 2 (Nrf2) is a key regulator of cellular antioxidant responses that maintains cellular redox balance by activating
the expression of antioxidant factors such as heme oxygenase-1 (HO-1), superoxide dismutase (SOD), and
glutathione (GSH). Nrf2 also protects the liver by inhibiting the release of pro-inflammatory factors, regulating
inflammatory signaling pathways, reducing inflammatory responses, and decreasing apoptosis. This review
summarizes the mechanistic roles of Nrf2 in HIRI, recent advances in Nrf2 activators, and their prospects for clinical
translation. Furthermore, it discusses the application potential of cutting-edge technologies such as artificial
intelligence and organoid models in Nrf2-related research, aiming to provide a theoretical basis for the prevention

and treatment of HIRI through targeting the Nrf2 signaling pathway.
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12 A AT Bl HC A0 5 R i O e B B A0 LA .
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GSH %1k 10 J5 22 G2 VE 2 20 it P9 fie T 2 1) M 1t
R JEF],AE 2R A0 M S A DT A RS B ROS O
I & ¥ EEAE A . 78 HIRT WP, GSH 7] 3 i GPx
AL S T B e Ak, DT 9B AR Ak A 45
Nif2 5 GSH LR R R G Z M AAAE B VI &R . WE5E
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S PR il ——y - R e SRR e R L,
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T IR 8 ST 400 D 58 HE S W™ Ak, Nef2/ARE R 4¢
5 RREAF 5 A% N F-xB  (nuclear factor kappa B,
NF-«B) . 1% R ¥ HE 1 (mechanistic target of
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M ROS ZK PR Al NF-wB 936 Ak, DT 20 i 56
F Wb 98 IR A6 K F — o (tumor necrosis factor— a
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PR TS 2 ) A A 245 ) B AL 2 — o RO
W, Nef2 {5530 [ 1 P00 T AT S 98 425 2 A 4 i
G AL R, FFIH TNF-o . TL-6 B IL-10 25
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SRARIA PR R AE R A AR A . BFE AR
W, Nef2 38 5 AR A0 9 ROS 7K, i S Ak I
XF NF-kB 1SR, R4 4 TkB-o 2 F1 RO AR
SEE L R A A R A, BHL IR NF-«B 1] 4 i
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Nrf2 ib F 32 T 1L-10 ik K, P85 498
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mTOR {5 5 18 % /2 4H i P9 3 B 1) 35 55 J8 i Fl A=
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VE by 20 i N Bt S Ak B A0 1Y) DG B S IR 7, #E IE R
A BRZEAE T 5 Keapl S5 G0 0], 225 240 i 18 52 4
AL R, Nef2 M Keapl & & 90 b B O 5% 62 A
o BN Nef2 38 30 255 ARE, J3 8l F i 58 A %
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A 2 M PR I WL 2 — LIS B2 SO AT 5 AR B A
PR, MESMEYE T 9T BE R A A AR YA
FE, CA BRI R — R R Y Nef2 S0 15 A 45 1R
Eak s QA TN B o 2 e fi iR e d DA a1 4
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AR A3 AT L Nef2 005 5 32 SR I AR AR il A
MmO R R, M s 5] R EE L T AR
it 21 Bl (2 25 P450 3A4 FI40 i {5 K P450 3AS5 #E4718
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16 70 7E sh P A AL b R s B R AR R, (B
L) I PR L FH e A AT THI I 3 22 Pk 0, 6 4 4 o )
G225 . IWIRABE M E 224 . Y2 et
G A EABIT R Z . N TR RE. K
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