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Research progress of Nrf2/HO-1 signaling pathway in acute lung injury
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[Abstract ] Nuclear factor E2-related factor 2 (Nif2) is a key transcription factor in cells, which can promote the expression
of its downstream heme oxygenase-1 (HO-1) when activated. HO-1 is the rate-limiting enzyme in the degradation process of heme,
which can catalyze the degradation of heme into biliverdin, Fe** and carbon monoxide. HO-1 and its catalytic products have received
more and more attention in recent years due to their significant antioxidant and anti-inflammatory effects. Recent studies have found that
Nif2/HO-1 signaling pathway in ALI/ARDS can reduce the inflammatory response and oxidative stress injury, inhibit cell pyroptosis
and ferroptosis, and then reduce lung injury. This article describes the latest research results of Nrf2/HO-1 signaling pathway in ALL/
ARDS, in order to provide new therapeutic ideas.
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R R BEF R,
1 ALI/ARDS & X

1967 47, Ashbaugh 4" 3 3t — 1 J 1] 4 4 =t
ARDS #ATT A X #H R, X m Al EH R T A
S EE A I AR A | 3R 0 R A K B
7 R L M PR PR B T S A A R FE R R R A F
s ARAE R, 32X Be ik oy L 5 — S lE SRR AR K
RS R K FEAIR R E, EXZER
WIHERT ZME X, EE 1994 F, % E-Fll 27
21 (the American-European Consensus Conference,
AECC) #9€ X & %, AECC # ARDS & 3% & M 1%
414 (Pa0,/F10, < 200 mmHg) , & 3T 40 47 K 7=
T B2 S %, W IR 2 S B B WO AE 4 s AECC 2 5]
AT 2 MR 45 (acute lung injury, ALL) B9 BE 4, K
JEL# A7 0k A1 ARDS 2 L, {8 1% 4 L fE AR AT e H
(Pa0,/FI0, < 300 mmHg) "', 2012 £ W M F i E
FHELIMX — & XHATT B, 2 T M E X,
A A A AT, % ARDS 4 4 % £ (200 mmHg<
Pa0,/FI10, <300 mmHg) . ¥ & (100 mmHg<Pa0,/
FI0,< 200 mmHg) # & & ( Pa0,/F10, < 100 mm-
Hg) "', B, ARDS # Bf % Bk T I R AR %, X
REAEKZHEFIT, B4 R 0w 2 A A
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FEMm R AR Cullin 3(CUL3) UL X2 E &AW
A5 Keapl By BTB £ & & £ F B & E3 2 &
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EHBE AR, KGR A A KA T Keapl 4557 17
Bl Nef2 /S 2z £, 2 10 E th Nef2 3 26S &
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Nrf2 2 & 457 — N RAR B AT, Bk R A — /N3
AT A RKEY Nef2 7T B 3k 40 B A% DAIR T B A R oy
whkik, SRR B F AR, i ROS, 3 B F 3R A
Aok B = R BN DL RO B AR I AR By P R R R
Mg A A Keapl W HY 3 bk & BR 7% L AT A b
it DAAR TR EExE Nef2 By P EIE RS R RTAH
Keapl 5§ DLG # A% AWk 2Z Nif2 & & # 2 %
Ao AR B K TRty £ E R A BRI — TR
XTHEAR-ZARAEELERGTFRER, FE TR
FIAL % Keapl 5 Nrf2 # DLG # K & ETGE # &
Hh 4k A 000 Keapl W ¥ it 2 B 7 2t ey A (b H T
YA S B3 EE VEAT Nef2 0992 & 10 Nef2 ty 2 3%
MHMzEK ERBERHZRHER, LI, BEE
B p62 & % Keapl X Nef2 By #7 %] 1E F 9 7 — A
HL#l, p62 % 2 A0 % 38 & A Bk 20 f 2 DAt
B AR A, R e R B AT IR, p62 E A
HH STGE # 1k 5 Nrf2 #7 ETGE # & 45 4 48 0L, 4
5 Keapl % &' PI3K-Akt-mTOR 12 5 # #%
WE &% K STGE # 1K & Ser349 th 8% B AL, , # p62
5 Keapl 4567 F %%, R 5@ i B v 3 v Keapl
B Bk, B R A N2 B B
AR E,

Nif2 E@ T &R N @A, 5 /N Maf
EAMRE-RE, KEHER SRR R F XK
B 40 A b KA TG % (antioxidant response elements,
ARE) &6 B S A N EH Rt HLH &
o F X A A A ARE, 3 7 3 Nef2 3% & &, H
Nrf2 7 R 3 40 A %, % 51 F | 040 407 o 3 42 o 30 0
EEEMAE, HO-1 & Nel2 B — AN T, fEH
— Mg EaARHE, S ERTARRES, AR
Wr 4 DL RRAE BB, % A At BB B0 o KRR
AR, R EH R KA, ALI/ARDS & # B it i
N EafmEE R RN AT EENE, WAl T
A6 LR 45 A1 Toll A Z R & & 51 A 3R E R
BT HO-1 & dudr & M f ot A2 09 IR 3 B, Ab 4% 12
b o 41 & & ## H7 BB 4k & (biliverdin, BV) Fe* fn — &
.5 ( carbon monoxide,CO)'* | A5 BV £ JE 4k &
i 7B B 16 R T % 1t K BE 21 & (bilirubin, BR) , BV
F1 BR 344 1R 58 th 40 A, 1L 7E M, F 69 A X E & #L BR
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FLA R AR LR AR B A AT AR R 4E
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B2 MR L R E R ALI/ARDS thE Z H
Z— B TR E N EE & B8 % ¥ (Lipopo-
lysaccharide , LPS) , 7T 5| #2 B ZL ty R JE R b, & 2
S % WIE ST LPS % & ALI/ARDS #y /N B A A o 3%
HER B 2~4 h WAL, H 7 24~48 h 15 3 7 %,
VAN W R SR Y Ao A o e 1 4
i AR, B & L, Nef2/HO-1 12 5 3 3 1Y
WOE T LU LPS & B9 R E KB, 45 M 4] AMs
R i = @ E Sl G | IR | P T
TNF-a %), DLRIR D o M b 2 B 09 3 8 & AT 98
2K B LPS % % ALI/ARDS th % — AN E &
HLA| & E AR %, T H ROS # % 22 M 3 Ao it £ Ao B
SRAE KR, B e 30 ] S B R R A ek
4. 7 LPS % & ALI/ARDS #y /) B A o Nif2/
HO-1 5 5@ # M E G 7 B F 4% LPS 5 X W
A1t 4 5 . B (superoxide dismutase ,SOD) 2 4 it
ik 3t &, 1k 4 B ( glutathione peroxidase , GSH-Px) )%
KW, B B it B A R B ROS, M TR 5 AL
B ARAT 5 K B, AR 2 - A L B TR Y
BA BT, T Nf2/HO-1 2 5 # B & ALY
ARDS # & 50k fn i E 01 A B AR ALH ok &
2T, AFEE LW H Tt BHLF S AT 1 4 E
W, AR, Nf2/HO-1 155 @ B3 #E 5,
A6 4% 30 W i 8L b K 48 B R 3K M /R NLRP3 B 75 1L,
PETIE T HE T U caspasel B9k E, —F @ F B T
KM EF IL-18 2 IL-18 By R A Bk, 7 — 77 W 4
# 7 GSDMD #y 5 NTTR D T @ &=, i
Oh IR & B4k A T2 ALI/ARDS 5 2 3 B
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By HLH = — T Nrf2/HO-1 12 5 9 B 09 3% 7% ¥ DL
BB 44 Py Fe® R E, # 5 GSH-Px f1 4 it
H Ik ( glutathione , GSH ) #y 7K <F Fa & M | 37 4| fig Jit £
A, TR A T i bk sk - i K A
B LPS 2 48, Nief2/HO-1 5 5 # /& 2 ¥ H #
R % & 1 ALL/ARDS ¥ Ay ¥ 4 3t 307 41 3% 48 RS2 An
B BRI AR, mEH RERREFH
KE AR A b Ne2/HO-1 £ & 8 % 88 4% 31 4|
Jifi 7, 4 o A8 9 40 e R 3R B I T, B E ICAM-1
Fa VCAM-1, DL 2 3k M 20 B 26 I 0% 8 #0020, D
AR KR A fi K R A% 38 A ( mechanical
ventilation, MV ) & f& & & & & 4 "B R % 35 % B
B E MV & —EARE A E BT, B AR
W% & P B 45 4% ( ventilator induced lung injury,
VILL) , Xu % 8y #F 58 % 3, Nef2/HO-1 15 5 # %
BTE Ja TR VILL 9 8 3RE RO, 38 33 407 %] NF-
kB B AZ $ L, 3 T A0 R Tk M E T B, |
# TNF-a (IL-1B8 #7 1L-6 %5, fiff 6k i/ 5 9 % 1 45
(lung ischemia/reperfusion injury, LIR) % & £ T jfi
BE BRNMERMEHBERE, GEAFN IR
A x, B & W, N2/HO-1 12 5 & % b9 ¥ F 7 A
ﬁ%ﬁﬁﬂ % caspase-1/GSDMD 3 # 5| & 7 B =% %0 ji &
3% [ B i #E 4% 42 B SOD, GSH-PX Fn it 4 fb &
@@%%%T&@@éﬁ%%frmﬂ , LVH B BRI B
*REE A FEAN KBz FED ALY
ARDS & & ¥ AKCE 5 5 F LI OF RO, RIR E B
W KNI e, R e -F g BRI K
A B kR R R R, B T § IR A E A A K
Br, AXHE, EREAEFEFRGDRER
B DB W B HE Nif2 J5 , HO-1 By R A K
Z ¥ SR E R T B A I E £ KB ROS, [ B4
T AR AN, R LR EREER T RS DY K
K AEGLR Fa i A AE F S, HO-1 35 7 38 3R 40 4
BEEMBGNEEAMOREFEEERD,
WA, 7 B B2 B & 5 B ALL/ARDS o
Nif2/HO-1 5 5 BB K EHEEZNRFEMA, Yu
S U WA R K I 28 LR R Ik F
WA DR A F Nef2 309 165 ¥ O\ 40 j A%, R 2
H T HO-1 B9k 3k HO-1 & & ATty 3 Ao 6 4% 40
| B vk 21 fo B K W 4R 3k BT F HMGBI, DL 3R
REL, ZAFRMRE, £ 2ABEKERFE LN ALY
ARDS #  Nrf2/HO-1 15 5 & B 94 ¥ 7& J& o, ] 38 1T 47

il Ji v b B 2 B R 3R MR /D R NLRP3 By 7% {6 R %
xfﬁaf%ﬂﬂ?ﬁéﬂm/ 15, T 6 F ML385 411 4] Nrf2 #y

B R A, HO-1 kKB D, AR5 M2 e
e o WA, B B dn/F VE JE 45 ( intestinal
ischemia/reperfusion , II/R ) 1 fixi & i/ F ¥ % 4 15

( cerebral ischemia/reperfusion injury, CI/RI) & % &

KB E WA, ARG & A% L, Dong %1%
FHREA,EN/RIFLNEERFGES, 5F £ A
/N B Ne27 /N BB A HO-1 89 mRNA 2 B 7k
%Féf&,ﬂ%ﬂ%ﬁifh%ﬁu,em KFBAL, B ETH
ZENAME R apsnr-Hs, AT EH,
EHR%KE’MM 57 ¥, Nef2/HO-1 15 5 3 % B 4%
TMH AT K ERTER ., & CURIF LS
ALI/ARDS ¥ Nif2 3# 7% & % % HO-1 By 2L A % &,
MR HFG, RAA TR RSKE, A
T R i B4

5 Nrf2/HO-1 155 s i 50E seng

BE £ 523 B, &£ ALL/ARDS # , Nrf2/HO-1 2
SRBWHE RS RERR T AR, AT
YRR AR A K R, BB AR R T, B
A, B0 % T 3h 4 52 36 3F W Nef2/HO-1 15 5 3 3% 2
P 225 35 77 ALI/ARDS ) H % ¥ 4, Huang %77
A 5 R I 3 A E R B A salviplenoid A [ 1R 3
Nif2 8 5 35 F4% 3 L, 3t T %9 Nief2/HO-1 15 5 3
B, MEMNB ASHEAREKXEZ 4T HTE
Nif2/HO-1 {5 5 & & , {2 5 & B AF A 8y B AR AL #H %
KA B (R 4T M R R AT A& A e
B & W@k, 7 #F fs & /R B o g B R %K kB A
BML-111 %1t 4 4 7 ALI/ARDS # 4, ¥] {2 3 Nrf2/
HO-1 15 53 % #y s 70 R, s e by o R
BRI R T L5 20 4, 2 & %1 A oy B AL
R T EURLLEERNR AFERENALR,

6 ZEiESEY

ALI/ARDS E e E R H P R E M- % —H
BEEAT,E R E8z AKWET FE, ALY
ARDS R Rl M A 22 T, X FEE L ot
RARIATAENW ER, B ATAN KIE R B fr &
RL R L KW 48 j B T AR 4k ST & ALL/ARDS By
FERME, Nif2/HO-1 G5 RBE AL FRTEN
ROS #f#| a0 fa B F N & sk L= fn o & —, &
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