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ME: BH TS ARREYE SRS TX AN EUE (ALD KREMWUCEIEN . Ak % 50 HiEr: sD KR
MU NZS I, BRI | Fer-1 4 (FRIETMIHIF], 10 mg/kg) FIEAREIRYIE . FHEL (341.7, 2517.4 mg/kg) ,
R 10 R, HEEAZ7 AR, B A4S HEICE PBS 4b, HAK A MIE LPS (5 mg/kg) #HIL AL AL,
12 h JEARFE R, UREENHUE LRI S It 4Y, ELISA WEAG I AT I VRl TNF-a, TL-1B, IL-6 KF- R Fe™ | Fe™' |
MDA, 4-HNE, GSH 7KF-#1 SOD ¥4, HE 4o W04 ili 5 5 AR fb ;. fb 228 R R M Al 2 28 ROS /KF-; RT-qPCR,
Western blot FI e 2 AT TIZH 4] Nef2 . SLCTAL1l, GPX4 mRNA IR B, £8 S A4E, S5 KR
Jil i HE YEIR TNF-o, TL-1B, TL-6 AKFFHE (P<0.01) ; WGZHZUH B S Al 2545 | il o B 436 J5E A I 4 V= W (R 1 4005
Wiz 40 SOD 1% PEFI GSH 7K EREA% (P<0.05), ROS. MDA, 4-HNE, Fe** . Fe™ /K FEFE (P<0.05); WiZH41 Nif2,
SLCTA11, GPX4 1K mRNA FEMFEAR (P<0.05, P<0.01), SR, SARBEEY & H 4R Fer-1 20K
Jil L HE VR TNF-o, IL-1B ., IL-6 AKEREAE (P<0.05) ; FliZH SV ERB 4515 vl 45 B ke 3% 5 fliZH 4L SOD G GSH /K P
FHE (P<0.05, P<0.01), ROS, MDA, 4-HNE, Fe'| Fe /K FFEML (P<0.05); & REHRYE A M4 S Nef2
SLCTALLl, GPX4 M K mRNA Fik¥THE (P<0.05), 58 B AREZY T AEE S % Nef2/SLCTALL/GPX4 {5538
FEAAM BRI T LR, DT CRE R BR S R Il 4%
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Effects of ethanolic extract of Atractylodis Rhizoma on ferroptosis and Nrf2/
SLC7A11/GPX4 signaling pathway in rats with acute lung injury

YAN Shi-hao', SHI Kun'®,  WEN Jia-wen',  ZHANG Jin-lian',  GONG Wen-hui',  XIN Li',

ZHANG Wen', LI Zhi-giang’
(1. Jiangxi University of Chinese Medicine, Nanchang 330004, China; 2. The Second People’ s Hospital of Jingdezhen, Jingdezhen 333000, China)

ABSTRACT: AIM To investigate the ameliorative effect of ethanolic extract of Atractylodis Rhizoma on acute
lung injury (ALI) rats by inhibiting ferroptosis. METHODS  Fifty male SD rats were randomly divided into blank
group, model group, low-dose and high-dose groups of ethanolic extract of Airactylodis Rhizoma (341.7 and
2 517.4 mg/kg) and Fer-1 group (ferroptosis inhibitor, 10 mg/kg), with 10 rats in each group. After 7 days of
intragastric administration, the ALI model was established by intratracheal instillation of LPS (5 mg/kg) except for
sterile PBS in blank group. The rats were sacrificed 12 hours later, and the alveolar lavage fluid and lung tissue
were collected. The levels of TNF-a, IL-18, IL-6 in alveolar lavage fluid and the levels of Fe’*, Fe’*, MDA, 4-
HNE, GSH and SOD activity in lung tissue were detected by ELISA; HE staining was used to observe the
pathological changes of lung; ROS levels in lung tissue were detected by chemical fluorescence method; RT-qPCR,
Western blot and immunohistochemistry were used to detect the mRNA and protein expressions of Nrf2, SLC7A11
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and GPX4 in lung tissue. RESULTS Compared with the blank group, the levels of TNF-a, IL-1f and IL-6 in
the alveolar lavage fluid of the model group were increased ( P<0.01) ; the lung tissue showed obvious alveolar
atrophy, alveolar wall thickening and inflammatory infiltration; the SOD activity and GSH level in lung tissue
decreased (P<0.05) , while the levels of ROS, MDA, 4-HNE, Fe**, Fe’ increased ( P<0.05) ; the protein and
mRNA expressions of Nrf2, SLC7A11, GPX4 in lung tissue were decreased ( P<0.05, P<0.01). Compared with
the model group, the levels of TNF-a, IL-1B and IL-6 in alveolar lavage fluid of rats in the high-dose ethanolic
extract of Atractylodis Rhizoma group and Fer-1 group were decreased ( P<0.05) ; the pathological injury of lung
tissue was improved; SOD activity and GSH level in lung tissue increased (P<0.05, P<0.01), while ROS,
MDA, 4-HNE, Fe | Fe’* levels decreased (P<0.05) ; the protein and mRNA expressions of Nif2, SLC7A11,
GPX4 in lung tissue of high-dose ethanolic extract of Atractylodis Rhizoma group were increased (P <0.05).
CONCLUSION
the Nrf2/SLC7A11/GPX4 signaling pathway, thereby improving acute lung injury in rats.

The ethanolic extract of Atractylodis Rhizoma may inhibit the process of ferroptosis by regulating

KEY WORDS: Airactylodis Rhizoma; ethanolic extract; acute lung injury; ferroptosis; inflammatory factors;
oxidative stress; Nrf2/SLC7A11/GPX4 signaling pathway

2P (acute lung injury, ALL) 1EMiE
PR UL Rt , DAL b | 2R 19 i A Al
B VER A RRAE " B AT ¢ ALL 93597 B
FEASEHME SIRIT . AT EDY, BAR
[ A B ) A FH B 2 B S A i), BRI, 2 =
SRIFRF . BIVE R 259, ALL Kbl &2 4%,
WRAMMAE T BALR S 2 A m Y, o,
BRAET AR I —Fpr Rl st T =l Hbr 2R o
IR RN B TR L A P R TR
A I S N R A ROS, AR E R R Y S fk, B
SOBKRERIET, M Nef2 1 R S A i A fL I 05,
AT DAE R O T iR 1 GPX4 A SLCTALL 3%
IR AEAL B, REMIERY, gt
ALL (52 R FL R SR UIAR 7

BN “Blik &R, AT J& ALL Y
FRHLIE A, W BRI 2 ALL fnE Y K
FZ MR RT CARPERIRT MR R, B
IR ZY , RESR IT B LRI, T
BITAE R B2y B ST R, HEA PR
PrEAL E RS R RTINS IE S, AR
PERE Nef2 FIkel B AL, BB AREEEE
Nef2 JHEEHAET S ALL, BT dE— e,
M, ABFSEEET Nief2/SLC7A11/GPX4 HE AR 5%
EARPTTRRAE T ALL IR, DU BRI R
(1) A3 BN FH B AR AR
1 ##
1.1 3%z  SPF ek SD K 50 H, 6
JEWE, R (180+20) g, Wy EVLVEH BE 24 K%
) S ol [ LS B W) A 7 VF AT IR S SCXK

(¥%) 2023-0001, &5 3 ¥ H 17 W] HIES SYXK
(%) 2022-0002], MWFETHE (23£2)C, F*}
T 50% ~70% , 12 h/12 h B ASE H) S2 56 R85 |
HHE ., Yok, REEAIT P EZy R LR )
i EAEZ LS (REFAEMS
20240411001) .
1.2 #HHB5EA BAR (5 202108322) W H
WAL RSP 25K B IRAF, VLV R R 5
BRI NP Y G R Atractylodes lancea
(Thunb.) DC. ) + # AR 25, 8 %0 T2 30 1
Ferrostain-1 ( Fer-1, it 5 SML0583) Wy A &
Sigma-Aldrich A ]
1.3 3% # TNF-o. IL-1B., IL-6 ELISA #& i
& (%% RK00029., RK00009, RK00020) it [
R 128 50 AL W) R BR A F]; MDA, SOD
GSH #r AR & . BEZ W (LPS) . FH R 1gG-
HRP . 471 fl IgG-HRP, ECL Plus # f{ & 6 &
% %5 & BC0025., BCO175, BC1175. 18880,
SE134. SE131, PE0010) ¥ A db &K EAH KR
NHl; Fer . ROS A&, BCA A& il &
({#t 5 E-BC-K028-M, E-BC-F005, E-BC-K318-M)
BI [ o DB 3 S R AR B R A R A
TRIzol 2L ($25 R0016) W[ FiFE = KA
AR A BRA R ; RIPA ZFE (185 G2002)
W AR FE A R AE YR A BR A A 38 A PCR
KR ) & . M4k RT-PCR @R A & (%5
Q711-02/03, R223-01) W [ B 5t i MERE A= W) B
HIR AR, B-actin, Nif2 Hifk (£75 37008 .
20733T) I EES Cell Signaling Technology o
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Al; SLC7AL1Ll, GPX4 #Hi f& (4% % ab307601,  fF45HI.

ab252833) P [ e E Abcam A ], 2.4 HE £2EMERMARREL S A A KR

1.4 ME CPA225D + 2 —HFR¥ (Fit
MEEEEN-FEF 28 )) ; Legend Micro 17R 125 {1 Ui
B, BG-gdsAUTO (130) BEECINIR RS (%
£ Thermo Fisher Scientific 2\ 7)) ; DYY-6C Pk A
(AEFEA—EYR AR A F) ;5 Tanon-5200 7 i
AL (L REERH A PR A R] ) 5 FLX800T AR
(3£ [® BioTek 22 ] ) ; W IX-miniPRO4 3 1 Ht ik
. W IX-miniBLOT B EORE [ S irkld: (db
) AMRAE]; CFX CONNECT BYSz it o ) & i
PCR (Real-time PCR) 1 (3¢ Bio-Rad A H]);
KZ-I-F i = s 2R AL (I 4R A Rt
FARAT) 5 SCIENTZ-12N R VR THRHL (7 308
ZERHE A BRA A .
2 A&
2.1 BARERSHE R 2020 iR (P EZ)
BAE, K L ERGHEN3~9 ¢, it N5
R BOT I R RS 255N 925.5 mg/ke,
HRAE SE G = T T AR A ST IS g0 2 58, &%
EF LA 2575 BN 925.5 mg/kg, MAFIEAAZ
FlEh 7 404 mg/kg, Ferrostain-1 ( Fer-1) HeK 2y
FIHEHN 10 mg/kg'
BAEARIKA 100 g, HigEd =50, &F
2 000 mL FUBERRHT, A 10 fi5 5 80% LB, 12
A, HBAERE, k2 h, L3R, &
TR M EEBOR, L 28 KA TR s, SR AR
BEZS TR T, T-20 CHRA7E, BFER
34.0% . RAEFEESEYINISR, BB RN, &
FIE AL LA 2550430 3417, 2 517. 4 mg/kg,
2.2 4 #BERLH 50 HREREHL S
4], BRAIZ | Fer-1 41 (10 mg/kg) FIE AR EEHR
P, AL (341.7, 2 517.4 mg/kg), HE4
10 H, @SR 1 RS, BRaS F 2 RTS8 20
B TR K AN, AR 0E E 45 T AR Y
247 d, KRRGZ52 05, BRa HARERETL
W PBS Ab, HARKHBERHE LPS (5 mg/kg)
HESL APERE R 12 h JEATER R
2.3 HARXE KRROELSHAM, RiGxA
Il AT e, B 6 mL AR BREL K> 3 WRiFE AL
Jili, R wh e IF W 3 R PR R, DR Gk
90% , BFMiIHEVEAE 4 °C . 3 000 r/min 25F T &
05 min, W EIEW, 3% EP Hrh, BT
-80 CUKA IR, FIRIMA LU E T-80 C i
418

it EF 4% ZRE BT EE 24 h, HOE
FREEREKARER , BiKIEiRms, (AL, v
RV R, T A B 43 el FH 95 AR R £T it
740 MAZ A BT Gt o0 o e T ISRl
HRLER AL,

2.5 MRERRR P KERFARFAR B EE
Ve FI5 W, ARYE ELISA X7 & i B B A5l TNF-
o, IL-1B, IL-6 /K.

2.6 MiZLZR Fe*. Fe**, MDA, 4-HNE, GSH %
FFe SOD EbAEM FREUMIAIZ 30 mg, HfliZHE
IR, A 9 f5 & PBS, 7EK IR AT EE AL b gE AT W
B WA T 5 000 o/min F B> 5~ 10 min, HL
W, FR N S UL AR R A

2.7 ARZLZRF ROS AK-F#ml BB 4l gl, 78
B 2 h R R 2 B R VKR D) L JREE 10
pm, T-20 CHEOGIRAE, TKURY] A B] ROS #&
DR G WA A5 20 SRR, U T I Uk T AR
A R TAER G, 37 CIRAROLIE . B
e, PBS ¥ A . HihE R, EDOCRMEE T E
X ROS BRI

2.8 RT-qPCR % # | i 40 22 Nrf2. SLCTALL,
GPX4 mRNA &k B30 mg i REAR, TIA
TRIzol X7 785324, FEIMA 200 pL &4, 4 C
12 000 r/min 50> 15 min, WIS EINA %2 5
WEEIR %R, 4 °C. 12 000 r/min #.0> 15 min,
FEF P, A1 mL 75% 2B, 12 000 r/min 25
£ 10 min, FELIHR, =ERET, A DEPC K
R 2R AR — A s i SRR ) B b 4 3 5
UL BIRE, BIFHIE 1,

=1 3|95
Tab.1 Primer sequences
FEH JFH1(5'—3") K& /bp
B-actin 1E[1] CACGATGGAGGGGCCGGACTCATC 240
J%Z 1] TAAAGACCTCTATGCCAACACAGT
Nrf2 1E T ACCTAAAGCACAGCCAACA 347
JZ 1] TCTTCCCTCTCCTGCGTAT
SLCTAL1 1E i AATACGGAGCCTTCCACGAG 86
JZ 18] CTCCAGGGGCAGTCAGTTAG
GPX4 1E[i] ATTCCCGAGCCTTTCAACC 182

J2 5] ACGCAACCCCTGTACTTATCC

2.9  %JE a4k kAW MR ZH 4% Nrf2, SLC7ALL,
GPX4 & & & iA B R EA 4800 |,
WA s, HEATHUIRAE R PN R o S A W i E
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Wi, SR P PEA T AR B, 22 )5 43 ) 0 R B —
P (1:1000) FIZH (1:5000) HEE, Y@
JE G AR T TR

2.10 Western blot &4 M| A48 2% Nrf2, SLC7A11.
GPX4 K& &k RPUHZUE R, A S A BER
BRI A RIPA S0, AE AR TR S (S A 5 22
WA R FERMAL, B0 E R EER, HIRUEk
iz (BCA) U5 &l e 4 1 B vk B2, B4 10%
SDS-PAGE BERCHATHIIK AT B, WA vk 5 7 2 SR i
T OH (PVDF) B, & 5% B Rs 05k 1
TBST W ES ] 2 h, JH TBST M WMEY 3 K, A
—PLF 4 CORFTIEE SR, KH, H TBST iHH
VR 3R, MAZIZERME 2 h, H TBST i
VeV 3 U5, 5 ECL k2= ek i &5 & k17
H B F B, 5 ] Image J FR0F#EAT K FE

HA BT

2.11 %t F 44 il Graphpad Prism 8.0 3K {4f:
PR, SCEEHE L (xxs) Fon, HE HECR
MR R Ty 225007, #5777 255500 R i/ N i 3 2=
S35 (LSD) %, FZEASFFHERH Dunnett’ s T3 i
1581, P<0.05 BnEFHAGIFE X,

3 #R

3.1 BARERM A ALL K S8 8 ik b X 2 B
FRFeHn A A4 g, BRI K RN
PRW R AEH F TNF-a, IL-18, 1L-6 ZK-F 35T+ 5
(P<0.01); SRV LE, BARBERY &A=
Fl Fer-1 20 K BRUNH 160 VR TNF-o, IL-18, IL-6
KRG (P<0.05), Uil REEHEYRENS A R
Wk S PR R A K SR B A, LR 2,

®2 BAXRIEEREFR TNF-o, IL-1B, IL-6 KFLLE (pg/mL, x+s, n=10)
Tab.2 Comparison of TNF-«, IL-18 and IL-6 levels in alveolar lavage fluid of rats in each group (pg/mL, x+s, n=10)

21571 TNF-a IL-18 1L-6
ZHH 24.97+4. 38 14.24+4. 42 29. 61+6. 65
IR 185.35+8. 34* 117. 56+6. 23" 285.56+6. 01%
B AR BRI 2 168. 49+4. 68 114.79+6.76 254.27+7.05
TARBERY) ) 66.26+9. 69 * 61.92+3. 44 48.25+2.91*
Fer-1 41 66.03+7. 43" 58.87+6. 17" 57.06+6. 18"

T S AR, ¥ P<0.01; SHEEIY4 L, * P<0.05,
3.2 BARERY T ALL K S 428 g% 22 45 M o %
A LR BRI A 2S5 M SE T, I Jis o4 g
By, JTE] B ICK i e ) R X 5 B R
WY e B AL MR VAR . 52 A AR,
BRI ZH BRI 2H I A5 B 0 30 S i, 9 B
JE&, WEESE, bR B IRBE, RN
IFEANML S KB Y, B AL AN TG T, 3

RAEAMIRE 25 25 2H K U BELS F4 A A [ 72
FERIFRE , o AR B = ) B A AR K BRI
TR ARAEVR I | B AT 0 22 40 LA S 38 JE it v BE 7 THI AR
WA, JRBRLEM IR 25 (2l i BRI, AP AR
FEVIRERE A RS ALL K BRI RS Bk A . 4521
WLE 1,

1 BFHEKRATELR HE L& (x100)
Fig.1 HE staining of lung tissue of rats in each group (x100)
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3.3 BARERM AT ALL K ZAFLLLR ROS K-TF49 %
W S gl e, BRALR BT 2T ROS /K AF-
T (P<0.05); SRR, & AREBAEY &
A Fer-1 2 K BT 41 21 ROS /K FEFEAE (P<
0.05), #/R % A BEHE Y AR 0% 98 /> ALL K BN
ROS WM E, W3, K2,

3.4 BARBERMIT ALL X S 2020 B AL B R
Fa Sl i, B AR U A 2T 4-
HNE, MDA K-¥-JtiE (P<0.05), SOD i 1% Fl
GSH /K- FREMIL (P<0.05); SHBIAH LE, &R
P 4y e 70 2H AN Fer-1 4H K B 2H 20 4-HNE
MDA 7K &M (P<0.05), SOD i1 H1 GSH 7K F

THE (P<0.05, P<0.01), 13604 A B2 9 it %
U R B AR ZE AR ALL DR U 1Y) 48U 1
WL, Wk 4,

x3 EZAXRIAL ROS KELLE (x5, n=10)
Tab.3 Comparison of ROS levels in lung tissue of rats in

each group (x+s, n=10)

2151 ROS
2 HH 1. 00+0. 03
FEFRIZ 9.89+1.25%
AR 24 6.43+1.21
AR BESR ) = ) e 4 1.56+0. 69 *
Fer-1 41 1.63+0.43 "

. 5aHA N, P<0.05; SEMALE, * P<0.05,

B2 KAKRMAL ROS BB (%200)

Fig.2 ROS immunofluorescence in lung tissue of rats in each group (x%200)

x4 BAARMAL 4-HNE, MDA, GSH 7KFEF0 SOD iF LS (x+s, n=10)
Tab.4 Comparison of 4-HNE, MDA, GSH levels and SOD activity in lung tissue of rats in each group (xxs, n=10)

251 4-HNE/ (nmol -g™") MDA/ (nmol-g™") GSH/(pg-g™") SOD/(U-g™!)

25 A4 21.2624. 51 24.38+3.74 75. 66+8. 23 63.1622. 83
BRI 38.66+5. 84" 31.99+4. 33* 48.12+4.91% 28.67+2. 74*

AR BRI 14 39.05+7. 34 29. 89+6.76 54.40+8.75 27.95+7.30
B AR B 7 1 22.02+3.89* 24.01£3.28* 82.77+5.22™ 63.89+4.56*
Fer-14H 23.69+4.09 " 23.69+4.09 " 66. 90+3. 50 * 67.35+5.89"

T 5 AN E, P<0.05; SHEMAE, * P<0.05, ™ P<0.01,

3.5 BARBERMA ALl K AMA L% E R0
o S AA R, BAEIA K RUAZ Fe™ | Fe™
KPTHE (P<0.05) ; SHRIAH AL, SAREHEY)
R Fer-1 41 K B ZH 4T Fe™ | Fe™ K-
% (P<0.05), $EREARBEESEMRH5 0 7E L
Wl RE S ERIET oM, WS,

3.6 B KB A ALL K R A 48 22 N2,
SLCTA1l, GPX4 mRNA kiA#9%oh  Sas A4,
FEHRIZH KB ZH 4L Nrf2 . SLCTALL, GPX4 mRNA #
IKFEAR (P<0.05, P<0.01); 584 %,
420

x5 BAKXKBRMALR Fe™, Fe” K FLE (nmol/g,
xxs, n=10)
Tab.5 Comparison of Fe’* and Fe* levels in lung tissue of

rats in each group (nmol/g, x+s, n=10)

21 51 Fe?* Fe*
ZHH 0.078+0. 015 0. 165+0. 009
iR 0. 198+0. 024* 0.323+0. 014*

0.259+0. 013

G AR BRI 4 0. 178+0. 015
B AR B = ) A 0. 098+0. 022 *
Fer-141 0.068+0. 013"

0.182+0.012 "
0.159+0.015 "

. HEHAE, P<0.05; SEMALE, * P<0.05,
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GARBEY) R AR R4 Z] N2, SLCTAIL,  GPX4 mRNA £3iATHR (P<0.05), W6,
*6 HHEKXREAL N2, SLCIA1L, GPX4 mRNA RiktbE (xxs, n=10)
Tab. 6 Comparison of mRNA expressions of Nrf2, SLC7A11 and GPX4 in lung tissue of rats in each group (x*s, n=10)

25 Nif2 SLCTA11 GPX4
2 HUA 1. 0020. 00 1. 00+0. 00 1. 00+0. 00
FLALZ 0. 58=0. 04" 0.36=0. 17* 0.53+0. 16"
BARBE LR 5 21 0. 62+0. 06 0. 64+0. 16 0. 65+0. 08
BARBE S i 7] 7 2H 1.18+0.07 " 1.310.26" 1.2120.12*

T HE A, ¥ P<0.05,%P<0.01; SHAI4HE, * P<0.05,
3.7 FHARBRP A ALL K M AR Nf2, S5HEAE A, BARBEER Y ) i 2 KRR 4121
SLCTA11 #= GPX4 & & & ik 69 %  Western blot ~ Nrf2, SLC7A1l, GPX4 FHEHFEETHE (P<0.05),
RNZE R BoR, S AA e, BRRMARBMHLA Wx7, B3, M2 RS Western blot 1
Nif2, SLC7A11, GPX4 FHH KB (P<0.05); MzER—2, ks, K4,
K7 BEAKXRBRIALS Nrf2, SLC7A11 1 GPX4 EARILLLE (Western blot, X+s, n=3)
Tab.7 Comparison of protein expressions of Nrf2, SLC7A11 and GPX4 in lung tissue of rats in each group ( Western blot,

x+s, n=3)
4151 Nrf2/B-actin SLC7A11/B-actin GPX4/B-actin
254 0. 8420. 02 0.7220. 12 0. 81x0. 05
HEAIL] 0. 4320. 04* 0.36=0. 17* 0.53+0. 16"
AR FE LR B2 41 0.52+0. 06 0. 44+0. 06 0. 62+0. 08
AR B SR i 59 £ 2 0.78+0.07 * 0. 69+0. 26 0.710.12"

H. AR, P<0.05; SHIMYILE, * P<0.05,
®8 EHAARIAL Nrf2, SLCTALl #1 GPX4 EAKRIKLILE (REAWL, x5, n=3)
Tab.8 Comparison of protein expressions of Nrf2, SLC7A11 and GPX4 in lung tissue of rats in each group

(immunohistochemistry, x+s, n=3)

25 Nrf2 SLCTALL GPX4
IS 1. 0020. 02 1. 0020. 02 1. 0020. 03
FRIZH 0.23+0. 06* 0. 30+0. 07* 0. 33+0. 06"
AR BESE YL 4 0. 52+0. 06 0. 64+0. 06 0. 62=0. 08
BARBE S = 77 5 20 0.89+0.07* 0. 94+0. 06 * 0.92+0.02"

T SEAHRE, P<0.05; SR HE, * P<0.05,
4 itig

ALL J&— 7l Z2 R B0 PN 2 B S B0 il 1 g
240 A0 B AL PN B AR AR A ZR B AL, PR
Tk — 20 K J o B 72 Dy AP IR I8 (ARDS)
SR 28T Il fE S At WhoE R, it
JE R AE KN & ALL B R0 & HLL, s 2 B
(LPS) SERIFHT A 98 AE 40 Mo i w8 =2 10, e a2 %
A 5T T B 3 3 R B IR b R AR A AR
FERI, ALL R UM 7™ T A AE 15 1 FH 25 A4
W, MR T WA R R RGE N 7K, 5

] ] | o L.
ﬁ3:§im%ﬁﬁNm\ﬁmMJﬂGm4§Em ﬂﬁ@%ﬁ%%%,%%@ﬁ%%%tﬁﬁi
Fig. 3 Protein bands of Nrf2, SLC7A11 and GPX4 in lung LRI ALL ki%ﬂk%%ﬂ]*ﬁa‘ém ’ ot
tissue of rats in each group HLPI# 2Z 0] AH 58 ) 2 3 — 20 5 20 ALL (3%
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4 BHEKRRBAMALR Nrf2, SLC7A11 F1 GPX4 EARBHELLE (x100)
Fig. 4 Immunohistochemical staining of Nrf2, SLC7A11 and GPX4 proteins in lung tissue of rats in each group (x100)

PR SRR O 1 LA T P A A P 3 N
RAmMIE Ll L, B TEAEREET, N
MR L5, AR RV, LPS ilif TR
i A1 6 7 il R A R B TR A, AT A R Y
ROS i AR > . 4-HNE 1 MDA 1E N5 5
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