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HE: B WMEE3H-1,2- 5 EE-3-5i I (D3 T) T EEX FREREE /N B 78 B R4 R W, 2B 4R T 4k30
TS5 EERTBUN F BR A I AT REILH], NIRREESRE SR IREEHT BB . ik RABEHSEH
FRIAR (CLP)E /D BAEFRESR, 3H-1,2- ZFiEE-3-HiFd (3H-1,2-dithiole-3-thione, D3T) HEHES
GPX4=FiE. 32 R HEtEC57BL/6)/NRFENI ABFARL (Sham). BFARLEZH (Sham + D3T). fkE
HEZH(CLP). BREFELZH4H(D3T), BAKSR/PR. BIEHELWET3008, BEEHDITER(ZFE
YLK (DMSO) % fi#, 50 mg/kg), BFARMHKMEMEH R EER ST & DMSO+PBSIREW, RfE
20/NEHIRE /N RAE ARSI, PRI KB 52 TNF-a IL-6389E DL /N R REAF: 4/ NGELS 4T
HARNE —FALHE)RERENGHR WG E I, Westernblotting e Wl f7 18 & % EH XK HZ0-1.
Occludin X2k T- % I GPX4. ACSL4 % SLC7A11/xCTHEZKFE. EHR: FE72/NN AR MBSy
H, CLPAH/MRATEE (33%) B ShamZLAH B B F&AK(P < 0.01), TiD3TTRALESE T kE /N R4
F1BUL(68%, P < 0.01); EAR/520/M), CLPA/DNREKEESGFIERAE, BEREBRL™E, MNpwEH
G EIE, MBTNF-aRIL-6KFREFEP <0.01), TDITHAEKE T kEBEHIER, BHER
Y RNIRERAG, ML 208 H FKF T (P < 0.05); Bt B A, RATRIEEE/DRMNEHEHR
B R B BT HZ0- 1 0ccludin, ST HGPX4FISLC7A11/xCTE HK A E TP < 0.01),
ACSLAERHKFREHA P < 0.01), MD3THAE —ERE Li# T MFHZO-1. Occludin. GPX4 X
SLC7A11/xCTHIZFEIE(P < 0.01), 3] T ACSLAKIEZE(P < 0.01). %5i8: 3H-1,2- “HikE-3-ild K IEH
PEWHRFE, FRGPX4IMHIBRIET, /R TS B R AR A
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Abstract

Objective: The research was designed to investigate the effect of pretreatment with 3H-1,2-dithiole-
3-thione (D3T) on intestinal barrier injury in septic mice and explore the possible mechanism of
ferroptosis in the regulation of intestinal barrier injury induced by sepsis, which may provide new
strategy for clinical diagnosis and treatment of sepsis. Methods: Sepsis model was induced by cecal
ligation and puncture (CLP) in mice. The expression of GPX4 was up-regulated by using 3H-1,2-
dithiole-3-thione (D3T). Thirty-two male C57BL/6]J mice were randomly divided into four groups,
including sham operation group (Sham), sham operation treatment group (Sham + D3T), sepsis
group (CLP) and sepsis treatment group (D3T), with 8 mice in each group. 30 minutes before the
experiment, the mice in the treatment group were injected with D3T suspension (dissolved in di-
methyl sulfoxide (DMSO), 50 mg/kg) by intraperitoneal injection, while the mice in the sham op-
eration group and sepsis group were injected with DMSO + PBS at the same dose by intraperito-
neal injection. After 20 hours, we observe the survival condition in each group and detect the con-
tents of serum TNF-a and IL-6 to evaluate the level of inflammation in mice of each group. Partial
small intestine was collected to evaluate the intestinal injury by using hematoxylinand eosin (HE)
staining. The remaining small intestine was stored for detecting theexpression of intestinal tight
junction proteins Z0-1, Occludin and ferroptosis relatedproteins GPX-4, ACSL-4 and SLC7A11/xCT
by using Western blotting. Results: In the 72-hours survival observation experiment, the survival
rate of CLP group (33%) was significantly lower than that of Sham group (P < 0.01), while D3T pre-
treatment improved the survival of septic mice (68%, P < 0.01). 20 hours after the establishment
of the model, the CLP group shows obvious septic symptoms, including serious abdominal infec-
tion, aggravated pathological intestinal injury, and the higher levels of serum TNF-a and IL-6.
However, D3T pretreatment improved the symptoms of sepsis, alleviated abdominal infection and
pathological injury of small intestine, and decreased the level of serum inflammatory factors. By
Western blotting, we found that the levels of intestinal tight junction proteins Z0-1 and Occludin,
ferroptosis related proteins GPX4 and SLC7A11/xCT were significantly decreased, while the level
of ACSL4 protein was abnormally increased in septic mice. D3T pretreatment up-regulated the
expression of Z0-1, Occludin, GPX4 and SLC7A11/xCT and inhibited the expression of ACSL4 in
small intestine of septic mice. Conclusion: 3H-1,2-dithiole-3-thione exerts its antioxidant proper-
ties by targeting GPX4 to inhibit ferroptosis and improve intestinal barrier injury induced by sep-
sis in mice.
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1. 518

JHR B3R A& — ol EH ™ A R G 5 L A B SORE IR N R SE D, H TR A R 3L AR T Y — T
HORPRAR . R R R RS G, (R MREEE B M BE MR, At AL 1A 1900 /5
FI| 4890 JjIRERAE A, ANt S B Y I 3 BEAE TSR M [1] [2]. BRERIE AR ML AT 58 55 40 R S e L
JE AR 8 R 547098 R S B SR AT A ISR LA R 3 TR R A% 8 R i J R 3 5545 55 [3] [4] [5]. MREERE K
I RR RS 2 2T DR, A ipiE A TIREES B0, RENRSRGN, &5
PRI 88 5 [6] [7]- i o I 2 A1 A 28 2 P o 40 T A 14 7 A Ak 2, JFL ) 1l 3 BB B AT LB 5% 1272 o
G2 ot B 5 A= 0 o e Ak [RGB B ey BB P AT o e 3 B e R R S b R 4 DA K b
ST L [5] P S5 2 e A P [8] o W T A 2R R M T 368 3 P 9 o (R i3 0T M A A A 03 A AR i o TR A
A>T (Pathogen-Associated Molecular Pat, PAMPS) ) S 4, I SSHLAARGTE, N £ 8% B ThAsHi45[9] .
—IUANN 126 il ik BEohE A3 1) G T 00 M o 5 T R 00 5 5 1 7 AR B R TS RO R B, ™ B i B
ZH (PR 3E) % 1 — 48 AL BE(DAO) . D-FLIR . MM AR R4S £ 8 (A (I-FFABP) i Tk 4L, HL B % T
FRGTREZH,  $ROR IR 30 B3 T 280 I 55 T e 453477 R 8 s it N 175 e EFE RS, HLXN TS A — s TR 4
[10].

i 2595 T A FRAF 5% ) B AR o TR AR LR 26 . BEAE R T 3R W 2 A & i gn B8 T AN AR Hh &
5T RREBIER AR, et B, BT AP R gNIET (NETosis) [11]. TR, A
AR Bk 2 b DR B kA S R A T T BE FE IR B RE A S SGBEAE FH [12] o BRI TS — PRk A 14 117,
AT A T 2, RS AS FA T RE 7 TH B X A T ERAE T FME[13] [14]. BRAETR A
R SR BRI TS SARRAE 20 M TR 40 0 85 o i R A PR B mt 2 s A A G AR T (s s, T ff 2%
98, Gt TREER , TR T2/ MR TR ORI 1 S PR A s tBAN [ 0 T TR 0 L 10 S P 002 R 45 A ()
TEARY L, PIET R ERDUALNRAR I B i, PR RN, SRR sl &, X5 H ARt T
JrEANFI[13] [15] [16]. 44k b, PP it H BE(GSH) S, 25 H KL APl 4 (GPX4)iE P FFE,
GPx4 AR JF 2 SAS REAR IR B A, Fe? AR 3 (Fenton) (¥ 7 A AR B, 724 K& i
A(ROS), EHHERIET [16] [17]. BIA TR R WIBRAUT: 5 I B AE TS0 22 2% B Sh eI 10 & A R R 25 V)
5. Yichun Wang %5 A\ & Bl AUFL 383 55 NRF2 Al ATF3, @ fIHIBRAETS, W ik 30 15 S 10 Bk i
15[ 18] 4k Bin Zhou HF 7178 W 56 AR 23 i S A0 5 AMPK A S (UK JE T {437 I B 5 5 100 LA o
B BRIE T 5 Bk H5 R P S50 14 0 S B 4% RO F 7 e /0 o 2390 Weei Liu 45 AR B Sestrin2 A LA SE TS, L
27 fipk B P S50 Ji T 4% R A0 B P T R P A [ 19]

GPX4 J&—FpEmin) e ARG, 05l AR, R 4 b 52 M i S 5 1 R kA
T2, A& O ME—RERE 58 X — BRI AR IR FLEh D B 1 [20] . GPX4 b FERFET 128k 11, g4l
il B Rk TR FEIETC[21]. Gpxd i85%Z EUfZ I F4L & 2 AR 2 (Nrf2) i $[22]. I 4K,
GPX4 AL HAUIR TS AR R, FER BRAE AR OC AR 78 o 4652 5G7E . Jin Wang #F 50 R I 55 2 2 o)
Nrf2/GPX4 {555 A il 2R A6 1 R AT ISR RE AH DG [23] . H AT ST GPX4 5 IR ERAE BT 80T W B b 4514
J7 T T b I3 Kang R 55 A7~ Gpxd FRAS T o S840 iR g ot /) BB IR 4t R A6 1R 22 B ik i
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(B A S AR [24] -

HEFRA M S AR A B GPX4 Rk IET:, RIERPURFL S RE ST, W] DA Ik #
FREREIR, IR EE T U W B R, SCERERE TS . 3H-1,2- AR EE-3-fi EH (D3T) /& A AR A
W — 51, ATAE PR S L I 2 SR P 5 5 N YR MR AR e 48 4 93 R 5 I BB e (B 4L i) P A
[25] [26]. Zhu H %5 NGB AN 78 K B D3T AbFE 2> S50 RAW 264.7 411l — R AT AL 17K F
EIRBERHI I N, XSS EFEE JFE M AR B H A B H B S A e BROE SR B AR [27] . AHF
FAE T B WL 5 RER 8/ RIS e [28], D3T WULHAE N T Hldtit, @it Ji AR — 4 (HE)
Gt W52 /IN B /N AL B A3 175 100 R P A B 12 R 26 00 /1 BBk I, 98 90 DX 7 /K ~F 2 B Western
Blotting Wl i BkFET-AH G R 1 i i B2 T e R VRIS O, DIWIB AR R ERIE TS 575 /N IR EEE ATk
{14 g I e 45 07 P T REATL A1) B 08 7 (1 T

2. M5 5%
21. 5S4

fe Felfet: C57BL/6I /MR (AL 4Ed@ A4, VFrfiuES: SYXK (&%) 2022-0052)4t 32 A, 1AH 20~25 g.
SRS /NR AT TR, B HYOKEER, ESRRANE NI 1 . SRR G T B ORI I8 BB 1 AE AT
HERUE (TR 25 : QYFY WZLL 27582) . K FH BENL B 7 37% 70 BT A 2H (Sham) B T+ AR 45 2440 (Sham + D3T
). MEHEA(CLP 4l). MRKEHELZ541(CLP + D3T 41) 4 4, 418 K/,

2.2. HLARISLIE

SIS BT AE R 12 /NI SEZIRTTAATT 30 704h, CLP + D3T 4.5z D3T £H.7 5l Ji fls vE 55 AF N 751 D3T
B [29] (50 mg/Kg, =k PBS FiBEE 0.1 ml J54524), Sham 452 CLP 40 5l vE 44 0.1 mi
i) PBS + DMSO JB & . #3245)5 30 704f, Sham J2 Sham + D3T AT IR 53R 25 W Jo 7 BIIEGNIZ )2 5%
JI§, CLP ZH /¢ CLP + D3T A #%M CLP VA it ik FRhE A 28 (4531 50%E W), 4R S AR (375 5
WIAESHR A B EK 1 ml), REZEEAZEK, [FRHEE /N B ORR i

FT A sh4) 20 /N R ORRIFE,  PYIEERBKER L 0.2m1 7245, BE.0HL(1000% g, 4°C)E5.0r 15 4345 B
IE N SOE R TR AT IR, SR/ RIE RS B oL, W/, FEE RSB 2~5 em Ak R HGH 4
N, ACHEIRER KM NG, ERABY), —EHRAET 4% EHREDR HE Jeth, FIR/NRAE LR
15 T—80°CUKFE £

2.3. HMIERR

231 MEEFHEPBARRF 20 MIFEFHER

M ANEASG 20 /N EIERRE . NBURN . 4 RGINRERITES, 0S4/ R BN AER,
KIGAJT 20 h ASET-HI /N RAPN IR LM ERNT R, B A AN R R . RJG 20 h FRKRREE G I
E, WLEE/IN R e e e SRR . RN ARV o DA S i R B S5

2.3.2. NEZEPMBRARE 72 MR TERFLHE Fihsk

C57BL/6J HEPEAR R/ 64 W LLEIFEI) T BENL > Ty 4 20, #1216 ), HARG PR 1.2 Frik.
FEME(RIG 4h 8hy 12h, 24h. 36 h. 48h. 72 h) &L/ ELESE I, 303 &SI 18] A/ B
FIBE TSI G PR R AR FEAN A 2N, ARJG 72 /NI ERLE i, B 5 S Pt 42 E L 2 A g s S5 b
BEANFR o
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2.3.3. INGRIBF TR

INGRRARBERSE, FH 4% T EEE 2 48 h, SRJ5 FHAS AR FE (70%~100%) 2 BE 4Bk 40 min. A1
IR SR AT, SIS SR . W DI 4 =R, B AR HIR TEK SRR TR
Wit JRAKE - BHLL(HE) Y (it i br s . JRAKE Yt 5 min, FIKM¥E, MEE G, AHFIYE 1~3 min.
LR IR R P 7 B B O 2 (1 AR )

2.3.4. EFETFKEMUE

NN IEE BRI S 0L 1000x g 0 15 3, BRI BE AR 7 B R AT T —20 CURAR A . K
JRIBEIER G R PR (ELISA)ZEAS TN/ BUALTTS JORE N 5 RIK Ao B BR™ A% NSRRI SEA 1 @ (TNF-a)
A& ADRENER 6 (IL-6)ik7 & (0 H TR EY) U BT 4 .

2.35. HERBEEEEARKETHXERNNE

Fi RIPA ZE MM /N H 23 (K 5 PR A7 T —80°C vk 4R ) S U il i, I BCA & 1l 57 &
(MA0082-2, meilunbio, 1 [E)ME & A& =, £2H 35 mg i HFEM 4 10% SDS-PAGE #EiK LUK G i #%
% PVDF i . 7EFH BRIk (5%) BHIT 5, (X LLEIE S —HirE 4CHEE —R . AW A 8 APk
WIF: GPX4 (1:1000, BM5231, {44k [EEIN), ACSL4 (1:1000, R24265, IEfEAEY)H E KAL),
SLC7A11/xCT (1:1000, 382036, 1EAEA:YH [E i%#F), Occlduin (1:1000, BM4832, fdf -7 A 4 rh [E VX)),
Z0-1 (1:1000, PB9234, fH+-f#A 4R [EEIN), B-actin (1:1000, BA2305, fit-f E4H [EHIN). F)b,
¥ E 5 ZH1(1:5000, BA1054, M- EEKN)EER NFE 1 /M, A ECL 7 & (meilunbio)
K445, FH Imaged B A& 2% 7 o

2.4. WHRALIE

AW BT AT S G 18 DL Babr v 22 6 75 . GraphPad Prism 8 1 SPSS 21 #4472 A gy
BT SRR T Z 0 HT(ANOVA, =ANE 2 4). 2 G AT IR, RAFER t 4156 . P <0.05

HEREGI L
3. R

3.1 HHPMREFER

CLP J CLP + D3T H/NRAJG 12 /NS FFLGE IS P22 B, EHE, W48, &, b3, Haid g,
AR A B R, FRRER 2 AT N E S 1 Sham 41 5% D3T 4 /N RA G oA H B B e 2
FESEIR o FEAR ST 72 /N AR AR 225250 1, Sham J2 Sham + D3T 2/ JGFET: . CLP ZH/NERFET: 12
FEI% %4 33%, T CLP + D3T H/NRRAET: 5 R, fAiEZ4E CLP AR, v 68% (P <0.05) (WK 1).
ARG 20 /N CLP KBTS BRI ME . IERE STk, JFIREvE JOE R, LK (R
SEHE Wm R AE Ak B, SRR I P2 R I R R R A, TR v WS IR RS, I
[ Ji7g 70 LK i, 3853 45 i 7T WAk, D3T + CLP 41/ BRBR A IER s s i /K PSR FEAG i e CLP 4H A 2 et

32, &4ENFRUMNFAGFES T

CLP AR J5 20 /Mrf, Sham % Sham + D3T ZH/NE/INGA LG5 TR, SAEE R (200%) n] WL/ b Bz 4
FIEEHES, ToKM R SOEAEMIRE, B EE . CLP 4N b REERNE R, R 44 R
W, DNHBEKM, FTIEZ KR, RETEMEK, Mg Chiu's 1¥r & THE (P < 0.01). CLP + D3T
45 CLP ALLE, My b B NEH, BB TTH, REREKM, HHrWE, 8 CLP HAHE
B0, Chiu’s ¥F43 % CLP 41AH LW & B (P < 0.0001) (L& 2).
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Figure 1. 72-hour survival rate of mice in each group
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Figure 2. Histopathological changes (200x) and Chiu’s score of small intestine in mice of each group
2. FENRNBAELFRIBFE T (200%) BN R /NS Chiu’'s 153

3.3. FH/NRIMERAEKF R E

K Pt BB s B W P20 5 /N BR L7 TNF-oc &% 1L-6 f93634/K°F. Sham 415 Sham + D3T 414HEL, il
T RIE R TG i 225 3. 5 Sham 2 LL, CLP 4 1M1iE TNF-a J IL-6 7KF-8 & F+ &5 (P < 0.01),
i CLP + D3T £H#% CLP ZHAHLL, i TNF-a & 1L-6 /KP4 BT F (P < 0.05) (WL 3).
34. FHNMR/EHERBEEEEANRETR

5 Sham 414 Lk, CLP 41f7iE %5 i%EH2E  Occludin, ZO-1 ik 7K B & F#{%(P < 0.01). CLP + D3T
A CLP HAHLL, i B iERE A Occludin, Z0O-1 FiL/KFFHE P <0.01) (W 4).
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Figure 3. The expression level of serum inflammatory factors in mice of each
group by ELISA
[ 3. ELISA SE#& M & 28/ FR I 75 A TEF F Rk K F

» " . .'
—— — 220K
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"vs. Sham p < 0.01, *vs. CLP p<0.01,n = 3.

Figure 4. The expression of ZO-1 and Occludin protein of small intestine in

mice of each group by Western Blot
[& 4. Western Blot #&30& 4R /\fR /Mg ZO-1. Occludin BB RIAKFEET L

35 BHNMB/FESRFETHEXEANFRIXER

CLP 2 GPX4 F1 SLC7TAL1/XCT £ F/KFIH&E R (P < 0.01), ACSL4 & /KGR FH &P < 0.01).
Ifi CLP + D3T #H%% CLP 414HEL, GPX4 K SLCTALL/XCT Mk /K FH Fifh (P < 0.01), ACSL4A Fik/K
FRBEP < 0.01) (WL 5).
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#H
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8 0.6 5 #Ht -
< ? 2 #
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X 0.4 ** = al,
a S 0.5 . Q 0.5
. . -
0.0- T T 0.0- T T 0.0- T T
AN <Q S L < S A < A
%((b& ((\"0'5 0\/ e xofb éo’b& 6\’(0'5 o\/ < xoﬂ-’ é{\@é\ &xon-’ 0\/ onn_,
a}\’b (o4 G}& (O %‘& 94
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“vs. Sham p < 0.01, *vs. CLP p < 0.01, %vs. Sham p < 0.05, n = 3.

Figure 5. The expression of GPX4, xCT and ACSL4 protein of small intestine in mice of each group by Western Blot
5. Western Blot #&50 & ¢B ViR /NBALE4R GPX4. xCT K ACSL4 BERRIAK T

4. WHig

FRTEAE S IR LB AR I A G A RN RS E, b RIE T S84 S £ BT IR, HEL YL
WINREREE, SR, TUS2E, WA, BRI SR A DS T — PR
J&, AELHREEE [0 BT SR AT b T /K [30] 0 S S 4F 3K YR IR T2 B T Sk AR 2 10 D60, Pl fE A
T P SRR TR B T B AR, A TSR, il B2, I an i K S R R AL R TR
SR, TR HE— 3 0 TR RS AR  TA PEAER [31] o AR S0 1o M 5 L 5 R /N BB F
B, BRI R I AL, RAE S R IR e . S5 A ARSI, CLP JEBI(45 4L 50%E ) 6 /)
S, N FIF R R RE ch B AR, ORGP, VERE, MB4E, BB, DESRER, A 12
AN _ESRAEAR AT VRN, 340/ U BT T, ST A B e F o AR AR BT T 45 SR [32] 0 FERAT TR SE
Yo, CLP J¢ CLP + D3T ZL/NBZEARJT 20 /N FF MR AT [ K20 5k, /I BUE s o ) AR [ P VA b vk
s, GALERIEIRIE, S5/, G5 LTS Kb B 75/ AE. CLP + D3T /NG I sk e s 1
5 CLP LML B TR .

TEN AL R, SIET IS S 5 T WAk . Sk S Th e sEm A0 VU 550 [33] . 3
AT S0 R IR BB T30 5 0 B R B R (0 £ 4. LU 45 94[34]. Jin Wang 25 A % I TMEMA43 J
S HRBET S B ERRE V5 S0 OB [35]. A BEH B SRR 4 (GPXA)RARIET A% 0 I
T ERAT GPX MBI R, G MU E G, AT LIS R U, R
g RO 5 T2 RaRs, HETIHBIIE T (0 R AE[36]. R BH Ik (GSH) A 14 FRT GPX4A [ IE 74 T 2 21
SRAET TG, HH] GPXA TR i 4N X 4R BE T UK PR [20] [37]. 4R S 2 7 A 4 5 (O B i 4
14, it 555 Xc/GSHIGPX4 i Py JEHEHEIY o LR R B 2 55 Xc WU » % J5 A I 2R & 1 GSH,
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i E

GSH 4i+F | GPX4 W1i% 1 [38] [39]. WX — I A2 i AEAT — BB AT KT, GPX4 WGt sl NI, 3
Ja i AR B, AT R EERAE T . AW AR GPX4 @R A FE P LA T/ UK AR B R IE T,
INFBRFET VR IR = Ay T-1, A7 DU S Ak st T, SRSt it i R4 B FH[17]0 3H-1,2- %t
W3- B (D3T) A& B AR AR HH 1) — D3, BARIE TE R MR 0T LA S B R 2 K i Rk [27] . TEAR SRR
H, SCIRIFUART 30 404h, CLP + D3T K Sham + D3T 4/ UG i 4 — 2 7 & 19 D3T, @it Western
Blotting ¥, CLP 4l/INl/Miz4Ll4irh GPX4 JK-FBIE N, 1M CLP + D3T 41/EARF[45 T D3T Al LAE 2%
R/ NR/NHHL T GPX4A RKIAKT, FHAKE A 4ERFE R KT, 0] REAE /N R B30 B 35000 1 e B A
HHEEXT PR B F A R BB E . A TR PRI TR R S 5 T MEEE AT S 1 B B A5 A7 1
R . AT — 2B R Western Blotting £l T %2/ SR/ ZH AU BRAE T2 AH G B T ACSL4 J XCT 1)
Tk .

TR SE GG A A BB IR AL 4 (ACSLA)Z R I AL BT & 1 — R i AR i B, /v 5 7 AR s
iR (PUFA)RIIEAY,, 5 SR8 I 72 v AR i 22 6 0 S8 A TR0 P2y, SHeioicd 3 0 ot I T I P 6 2 il
3 (LPCATI) WIS EA MR AR 2, B8 T AR, (E43 405 5 ) AR kAR T2 [40]. LA
WL R W] ACSLA BRI S 5 IE G LAHATERAE T : PKCAI T IRL. ACSL4 LUBCK AR Fid S AL LA 5
BRIET[41]. BEAH Jiao Wu Z5 N IR KB E-E5 4 28 i T Merlin-Hippo-YAP JE #8755 ACSL4 31 LA &
1t ) e i SR U 42 £ PR X R B8 T (R SRR 1 [42] o TR, ACSLA W] RE BE 540 T4 a3 T2 (1) 21 -1 F Caspase-3,
BRI T IPATE, MALEREN. FATET Western Blotting &I CLP 4/MR/N#ZHEZ ACSL4
S EZRIE, T CLP + D3T 4P I WL R AR §T DT Hisb# N 7 ACSLA fFeik, HHIFET TR
BT /N BRI B S B TE A4

IR A Z R SLCTALL (X4 XCT) RIS 7 FEMEE 11 AR, 8 T a2 iy
M iaEH, ERERIG ARSI RG(Xe- RA)IThRETHE, F 22 5 R 1 /MR IR 4 2 15 R
AR BEH BR(GSH) A B, R4 4 4o 52 S A0S A%, AT BEL L 200 B BR1 A 0 3 4 e i 5 2P 4
. BEAEREM A RN 1 XCT 20T s B B iR R 2 —, Fonr DABRsh ekt ey, 7
PR S5 3p TP R A5 R 2 /8 P [43] - Zhen Chen %5 A& B TMEMA3 A DUIE I 3] p53, il GPX4 Al SLC7A11
Fak, WIS BRSO TR TR R BAE 5| AL A CoME 4 [35]» SLCTALL TERSIE M RIEAH T+,
NERIET BB LI ERR, RIEEEEER . ARSI+ Western Blotting #2785 7F CLP 41/ i A SLC7ALL
Tk IS, 7€ CLP + D3T A R A4S T DIT Flab 2 Bl 1 IkEAE /N AR N SLCTALL IEIA, did
JRBERAET B, 3 TN BUMRERRE BT B i 1B 4545 - 5 BB K42 , Sham + D3T 41/ /Mg #H 41 SLCTALL
AW RIS, XATHES DT HARTHUEM AR K [27]. st RATE e Eii,
D3T s # ) i GPX4 %ik, #t—25 Fif SLCTALL I R il ACSLA Hik/K T, 4l 7EET:, iR
TR TS IE . BTk, IRATNEE— DR DIT X MRERE /N 5% B b 1 B AR LR
FATIE T /R 1 AP /DG S8 R S B I ERA K U HE S iP Al 7
BRI 43 1 o

FRA T A K S B MR BRI T /N BRI ZOREZK TS L, R CLP 4/ ERUIMLIE TNF-o0 22 1L-6 7K
B ki, T CLP + D3T 4145 487 D3T FALBE s 1 IREEAE /N BRLUIILIE A, (A B TRFA
4, ULH] D3T PlAbHAEaE — e R OGE MRERRE /N BRI R IE K. JR8iRA il Western Blotting & 3.
CLP ZH/NRi7iE B % &8 A Z0-1 K Occludin FIA/KFB 5 R F%, TfE CLP + D3T ZHHRATIEE] /)
BV 5 e e B 1 (M R IK /KP4 CLP ZHAH LA P iy, 6B D3T Pk BRI AR 1/ BRUIR BERE BT830 W B
Bt N TR BN AW EE % /N BRI E B G O, FRATTRE &2/ RN 23T T HE Bt HE 25
JA27R Sham J¢ Sham + D3T 4U/NH AL IR, 1 CLP 4l/NR/NMHZHE bR SR &, Mask
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BN, ATOLTRE, S SCRE AR, A L. ¥ CLP ZHAHLEL, CLP + D3T 4/N7ZHER b7 i 5e %,
NGB T HE, BRI, SRR A IR B U A BT, IR B R
5N ARIE AT B it B P i A I TS DU R SE, 15 B D3T Pl #8 m DAYRAR i BE /N BRI 28 hE OB, 14
3 /1N B B30 P B0 W B A A%

5. &g

L5 bRTR, 3H-1,2- “HRE-3-BilH AT RESL 0] GPX4, I BRHFIAKE, RESUAMEE, WET
FREAE /N B 2 B SOREAKST, 208 1 /N BRMCERAE T U il B Pt 0 . AW FE B — € RIRTE, 3H-1,2-
TR E-3-FAHE & GPX4 MR, AN E T LR GPX4 Rk AL T4 77 B AR B R 7 s i, AR
WEFCR Z ARSI SR, 3E— 20 5E 3 AT LUSE IR N YA ) B R BE 125 5 9 15 /) SO 75 A8 i S0P o o 45 £ )
HU, 9l PR AR EAE A2 R TR B0 B
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