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HWE. a6 KA Toll # %4k 4(toll-like receptor 4, TLR4) % % i it ifl 4242 M 3R 5 R 4k 50 T it — F % oot LBk
A JL B (acetaminophen, APAP) AF 453 A2 R L & AL, Fok  ARINEHRAEF MM L-02, % A CCK-8 ik
M 20 L F) | 0 ik R4 APAP fw TAK-242 7K B . 3 5364 #F 841 APAP #1(1.4.12 h) #» APAP+TAK-242 41
(1.4.12h) , sb4x & 48 20 f. TLR4 mRNA & ik ; A & 28 4w B6L 4] 32 0 09 7 R 8RR AL 4% 4% B4 (alanine aminotrans-
ferase, ALT) = X T4 &8 & A #5 45 B4 (aspartate aminotransferase, AST) 7K -F ; # | & 48 4m fo 4% B -F-«B ( nuclear
factor-«kB, NF-kB) . & 48 J&A~ 2 -6 (interleukin-6, IL-6) % 3% 5t B -F -« ( tumor necrosis factor-o, TNF-a ) 7K ; #&
M) &2 40 6L % iE 4% % %% 8 1(high mobility group box 1, HMGBI) | %448 Z 4% 1 & & . 5% 1 (receptor interacting
protein kinase 1, RIP1) & 4k48 Z 4k ] % & # B 3 (receptor interacting protein kinase 3, RIP3) ; # it & 48 4m it 1
Fe’" 4 & VABNF-kB, P53 FAERBARR%ET AN ll(solute carrier family 7 member 11, SLC7A11)  &-ptH Akt
A AL B 4( glutathione peroxidase 4, GPX4) K -F, 4 i it CCK-8 %, #1 2 5 mmol/L APAP #= 100 nmol/L
TAK-242 4 4 )6 4 0ok B . 5 3 IR 20 b4 | &t 4] ,!]i APAP %1 TLR4 mRNA /K-F L8 ( P<0.05); 5 APAP 211t
%, B — &} 18] & APAP+TAK-242 41 TLR4 mRNA 7K-F Fif( P<0.05/3=0.0167) , 5 A4 b4 &-0F 18] & APAP
48 ALT . AST K-F9F 35 (P<0.05) ; 55 APAP %1 1t4% | B — Bt Jd] & APAP+TAK-242 48 ALT AST 7K -F F % ( P<0.05/
3=0.0167), 5 xrmarbis & uf ] & APAP 24 NF-kB.IL-6. TNF-a mRNA %% 34 EH(P<0.05) ;5 APAP 41}t
# , Fl— B 18], & APAP+TAK-242 28 NF-kB , IL-6, TNF-a mRNA ik ¥ F il ( P<0.05/3=0.0167) . 5 x4,
&8} 1A & APAP 21 HMGBI1 RIP1 RIP3 % & /K-F 39+ & (P<0.05) ; 55 APAP Z1)L3%, Fl — & 14] & APAP+TAK-242
28 HMGB1 RIP1 RIP3 & & K- 34 A& ( P<0.05/3=0.0167) , 5 %I AL ILER | &0 4] % APAP 21 Fe** 4% NF-kB
A2 P53 B @ KT LA (P<0.05) , @ SLCTALL #= GPX4 % & K FF= mRNA £ & ¥ 4% ( P<0.05) ; 55 APAP 413t
3, Bl — B ] & APAP+TAK-242 41 Fe™ 4% NF-«kB #= P53 & & /K34 %44 ( P<0.05/3=0.016 7) , 7 SLC7A1l #»
GPX4 & & K FF= mRNA ik ¥ 7 & (P<0.05/3=0.0167), #+# 474 TLR4 *Tid it 8% TLR4/HMGBI 1% % id
36T AAR IR ST, VA BT Akl i 9 ¥ TLR4/NF-kB 13 5 i %4 T 8 £ J2 B fe sk 56 1= R IR 42 APAP ﬂfr:}mﬁ o
KR 5 LEERIREY s Toll A 24k 4582 MR AT s 4k 58 1 Kk
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Effects of programmed necrosis and ferroptosis regulated by
toll-like receptor 4 on acetaminophen-induced liver injury
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Abstract: Objective To explore whether toll-like receptor 4 ( TLR4) further affects the process of acetaminophen

( APAP) induced liver injury and its mechanism by regulating programmed necrosis and ferroptosis. Methods Human
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normal hepatocytes L-02 were cultured in vitro and cell viability was detected by the CCK-8 method, and the concentra-
tions of APAP and TAK-242 were evaluated. The experiment was divided into control group, APAP groups (1, 4,
12 h) and APAP+TAK-242 groups (1, 4, 12h), and the TLR4 mRNA levels were compared in each group. The levels
of alanine aminotransferase (ALT) and aspartate aminotransferase ( AST) in cell homogenates of different groups were
detected ; The levels of nuclear factor-kB ( NF-«kB) , interleukin-6 (IL-6) and tumor necrosis factor-a ( TNF-a ) were
detected in each group; The levels of high mobility group box 1 (HMGBI ), receptor interacting protein kinase 1
(RIP1) and receptor interacting protein kinase 3 ( RIP3) were detected in each group; The intracellular Fe’* content and
the level of NF-kB, P53, recombinant solute carrier family 7 member 11 ( SLC7A11), glutathione peroxidase 4
The concentration of 5 mmol/L APAP and 100 nmol/L TAK-242 was
determined by the CCK-8 method. Compared to the control group, the TLR4 mRNA levels of the APAP groups were

(GPX4) were detected in each group. Results

positively regulated at each time point ( P<0.05) ; Compared to the APAP groups, the levels of TLR4 mRNA in the
APAP+TAK-242 groups were negatively regulated at the corresponding time points( P<0.05/3=0.016 7). Compared to
the control group, the levels of ALT and AST in the APAP groups increased at each time point( P<0.05) ; Compared to
the APAP groups, the levels of ALT and AST in the APAP+TAK-242 groups decreased at the corresponding time points
(P<0.05/3=0.016 7). Compared to the control group, the mRNA expressions of NF-kB, IL-6 and TNF-a were up-
regulated in the APAP groups at each time point( P<0.05) ; Compared to the APAP groups, the mRNA expressions of
NF-kB, IL-6 and TNF-a were all down-regulated in the APAP+TAK-242 groups at the corresponding time points
(P<0.05/3=0.016 7). Compared to the control group, the levels of HMGB1, RIP1, and RIP3 increased in the APAP
groups at all time points( P<0.05) ; Compared to the APAP groups, the levels of HMGB1, RIP1, and RIP3 decreased
in the APAP+TAK-242 groups at the corresponding time points( P<0.05/3=0.016 7). Compared to the control group,
the content of Fe**, NF-kB and P53 was increased( P<0.05) , but the levels of SLC7A11 and GPX4 decreased in the
APAP groups at all time points( P<0.05) ; Compared to the APAP groups, the content of Fe**, NF-kB and P53 were
decreased( P<0.05/3=0.0167) , but the levels of SLC7A11 and GPX4 increased in the APAP+TAK-242 groups at the
corresponding time points( P<0.05/3=0.016 7). Conclusion Inhibition of TLR4 can negatively regulate programmed
necrosis by regulating the TLR4 / HMGBI signaling pathway and can negatively regulate the inflammatory response and
ferroptosis by regulating TLR4/NF-«kB signaling pathway to alleviate APAP-induced liver injury.
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25V O B RTAR L AR S A2
RN Z— AR K EHATT , AT R S BUH D fig 20
FEIET ;X L& 3L (acetaminophen, APAP)
SRR G R A B A LR H A
ELX APAP i S IS WL UEAT T 705
EHIRITT AR, TR 2 & — D sy
R ONIEES APAP i SR R HEERIS 4R 5
Toll #£3Z 4K 4 (toll-like receptor 4, TLR4) 1EN
Toll #EZ R GEIR I — B3, TERAE RN R PR IR SE AN
BRIET R R EE EEA/EAY . TLR4 i@ 13 MyDSS
MEAFME IR AT IS T B9 I F-xB  (nuclear factor-
kB, NF-«B) , \Tfii i SR 5E TRy #k . A
F0H, ] TLRA/NF-kB 1553 % 18 i 14 15 48 i 2
ARG 2 T SO B 45 , seah Bt R BT
YER A EIET ) —Fh 7 X, B2 5 25 PR 3 19
K, AR, TLR4 175 T (2 7 1 IR 3K
TERIEG K #5296 L BAE T, JF B4 TLR4 AJ
DU SE RAE SR Y A R R W, J) HER
#HH-A ( concanavalin-A, Con-A) /™S00 H & 7%

PERFR AR P PERBE , I H 3 i 32 4440 B AE
5 1 4 % 3 (receptor interacting protein kinases3,
RIP3) 1] LAVSAR 50052 Rt () B 938 2% B, Bk
FETTE S R FE 5 SR, W £F 4k
R AE E R W5 B G AL i g 0 Hoh
HIE TR AR K% 7 W51 11 ( recombinant solute carri-
er family 7 member 11, SLC7A11)/ 2 H K &
{1 W) 4 ( glutathione peroxidase 4, GPX4) J&#kFET=
) FEEF T Z —, AR &AM, NF-kB AT
SR AE J N, T H 38 BT LAY SR W B P53 R M
SLCTALL MFRKPFEFHRIETY . 53 A TFoT i,
it A TLR4/NF-«B {5 538 B R 15 BT, A
g v 28 5 1R 0 WU 5 Rk Ao R A
TLR4 5 55E N 2 3 P SR S8 AR B8 T 5 5 38 [H
AEAER, IF B LR o 72 0] DL 2w Z2 458 47 1) 45
Jayo AR 4 TLR4 245 A] LLR I8 2 3 PR S5 58 K
BRACTE B 1T — 2 S APAP TG

TAK-242 f—Fl TLR4 #1050, 7T LA 2 5
i TLR4 {55, AT B AE - (IL-6 , TNF-«
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VI BT TLRS J& 75 0] LLJsi 2 APAP 1 J-4it
P K vl GERYBLAN, i TLR4 S 15 7]/ APAP JiF4ii
i G YT A FE HE AR

1 #REFE

1.1 ##
111 4R A 32255

NIEH AN L-02 FH 28802 Bl R 2 75 32 5
B Pt B 9 IR A 1l v W H € E Gibeo /A Hl
APAP TLR4 #lIil5] TAK-242 HMGBI $i{&  GAP-
DH $ifk RIP1 Hiifk RIP3 HiiiA Iy [ 35 [E MedChe-
mExpress /A ] ; CCK8 2 7| &5 1 24 Jfd 37 2% L £7 325 )
A DB 3 S R 2R YRR R A PR D
NF-«B Hiiklg 7 23 = 8 A= Py 5 AR BRA 7] P53
PR SLCTALL Hitik .GPX4 Bkl | VLI BB EY)
5T A O A BR 2N H] 5 Trizol 4 H € [# Invitrogen 2
A] s ALT/AST W5 12500 & (ol i) 1 B R st il
Y TREWFSERT
12 7%
1.2.1  ApdER Tk

NZETE B BT 40 M L-02 76 & 10% Jif 4 1l 3% A
1% 5 5 R -5 5 2 WPLAY DMEM B 723 ip 55 9% 75
37 C.5% CO, ¥H#MPIFE 2 d Ja , ALK B4
FRILEY 75% ~85% I}, B Al FEATAEAL
1.2.2 CCK-8 5256 )7 ¥

A U K e B R A
FI 20 B OR T B4 B , -4 40 2% e B
1.0x10° A~/mL, 754~ 96 FLARFL TS 100 wL 21
MOEW, #0 E 12 h, fR A B B2 JS B PBS #hk 2
i, PR 96 FLAR (] B 7E U8 AT L WidoK 4, 4 B A
2.5.5.10,20 mmol/L APAP /£ 1.4 .12 h, il
APAP X} L-02 2 g 3G 71 (%) 52 M, i 35 H fe ¢
APAP #JE

AR R ET, 43 BN A R B (10, 50, 100,
200, 1000 nmol/L) TAK-242 #EF] 1.4 12 h, #& |3
XF L-02 LTS 7 0520 5 43 A B3R B TAK-
242(0.10.,50 100,200, 1 000 nmol/L) T L-02 4 il
YEH 2 h,PBS Mk 2 il , B A APAP(5 mmol/L) ,
SYAIAE 1.4 12 h K I 40 3G ), 25 A ik i
TAK-242 ¥ FE , 25 AR REFLIINA 100 wL K575,
A 10 pL CCKS 3597 F 120 min, 7E 450 nm
K Ab BRI 2 B FLE WG B, iR S

AL AT 3 IRE S S, RIS T L
K AETE T (%)= (L5 4H oD fH-% 14 oD
{E)/ (X4 OD fE-%5 14l OD {H) x100%
1.2.3 452 K Ab 3

TG i FefHE APAP il TAK-242 ¥ FE I, 521
1R 7 41, 5B R BR AL APAP 41 (1.4 .12 h) I
APAP+TAK-242 41 (1.4.12 h), APAP+TAK-242
ZH(1.4.12 h) FEL 2571 T DL TAK-242 TiikbPE 2 h,
1.2.4 WHERAILF: M (alanine aminotransferase ,

ALT) K '] 4 24 R %4 ik % %% i (aspartate
aminotransferase, AST) FJl &

P44 L-02 40 PBS 11k 2~ 3 WK, ARG %
B EBLLEE B0 (1300xg .5 min) K iR
2, BT AMUTEE , N A A2 52 (0.1 mol/L pHT ~
7.4 BERRERG: ) , VKIS S5 S T 1 mL 5 8%
STHUR , 5 U B ST BN ES O SR 5 e A A U
FARAE R R B
1.2.5 20 BRIV 4 75 1A G

P42 L-02 200 1] PBS T ¥k 2~ 3 Wk, Bl B3
ioF A M RO T A IR, $e 2 1< 10° A4
A 0.2 mL 2% #h i, 1R A5 B A K & L R
10 min, 15 000xg . 25.(> 10 min, M FiEW M. KRG
iz BRI R RIS 2 AR Fe™ 15 8
1.2.6 Western blotting S

4521 L-02 40 & K - 24#% 30 min, FH 40 51
TR T 20 2R B0 A RO (13 200 g ) |, R AR
i BT . BCA RN E A 418 1 & i, IRl vk FE AR
B2 A — VR B 71 e 4 Ja v AR DL 100 C 4%
I# 10 min, X 45 418 1 64T SDS-2R TR M ok e
BEWEHLUK , el Is FH 5% e Wikt 2 h PBS 15k 3
U HBARN S O R iE S 8 15 8 11 1 (high mobility
group box1, HMGBI ) | 32 {4 #H B AF ] & 11 i 8§ 1
(receptor interacting protein kinasel, RIP1)  RIP3,
NF-kB P53 . GPX4 —#i (¥ 1:1 000 & F%) ,
SLC7A11 —#t, 1 :500 Ff B, LA K H i -3-w6 2 1ot
% [ ( glyceraldehyde-3-phosphate dehydrogenase,
GAPDH, 1:10 000 #i#) 11, 7F 4 TUKFHIEE 12 h,
VR 3 Uk, 8 il CAME B Bt (L E AR 1gG
1:20 000 , LLPEH/INR 1gG 1:10 000) H  ME4EEE 1 h,
VR 3 K, SR AR UL 6 R RN S5 AT 1 5
FEH F Tanon fb24 %56 B RO 257 -1 TG AN 4A
o R Image J MR HWERSNSEHEA
GAPDH 19 JK BE{E FUAEL, Bf 2 45 238 1A AR O e ik it
1.2.7 RT-gPCR 523

A AR = 6 fLARH, BFLINA Trizol
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I 1 mL $2 U0 RNA , AP EEE I E RNA GCGGACAT ; GPX4-F: ACAAGAACGGCTGCGTG-
WeREIF M BEEHE  1 000 ng, WISV BEAE, I GTGAA ; GPX4-R: GCCACACACTTGTGGAGC-TA-
Ax8 gDNA remover 2 pL, ffi 1] 5 RNA BN 2 2 GA,

16 pL,iR2] 42 TR M 2 min, B J5 A XSRT 1.3 SitFabiE

SuperMix 4 pL, ¥ % 5%, B 5% 5% 77 9 cDNA % H] GraphPad Prism 9.0 %K 4 247 504 70 A
1 pL, RS9 0.4 pL .DEPC 7K 3.6 wL VI K x2 S6  FHEERI x+s Frn, A RORHAM B 1F 85
Universal SYBR 5 pL BCHLERR 10 uLo $73GH A6, SA PR B4R BRI R 3 07 225047 5
LightCycle-480 PCR 1% ,95 C #iiZ5 ¥4 2 min, 95 C 4§ ] 5 APAP 21 5 %) R4 e 47 PR R R 22400,
55,60 CTiBk 30 s, G 40 ¥,95 C 55,65 T, SR JG AT TE] 5 APAP 20 5 %F 20 14T Dunnett’s ¢
5, il AR INZE BTkl PCR 47 34 /=Wy i i, 4% K &A1) A5 APAP 415 APAP+TAK-242 411 L
2TACCURIT R A OC L AT HUAE . AR ERIY BCRHIPIREA ¢ K05, JFCE o ZKHE, B o =0.05/3 =
¥ %1 . GAPDH-F: AGCAAGAGCACAAGAGGA- 0.0167, VA P<0.05 AERAGIFE L,

AG; GAPDH-R: GGTTGAGCACAGGGTACTTT;

TLR4-F: GCATATCAGAGCCTAAGCCACC; TLR4- 2 &5 B
R:TGATAGTCCAGAAAAGGCTCCC; NF-kB-F: AA-

CAGAGAGGATTTCGTTTCCG; NF-kB-R: TTTGA- 2.1 APAP X} L-02 ZRB6iE /1695200
CCTGAGGGTAAGACTTCT; TNF-a-F: TGCTCCT- 5%t R4 AR, 2.5 mmol/L APAP 4H ) 40 it 7%
CACCCACACCATCAG; TNF-a-R: TCCCAAAGT-  Ji7E 1.4 12 h %M &K, i 5.10,20 mmol/L
AGACCTGCCCAGAC; IL-6-F; GACAGCCACTCAC-  APAP A fOANMITG J11E 1.4 12 h Y43 A1 T2 1
CTCTTCAGAAC; IL-6-R; CCAGGCAAGTCTCCT-  fiX(P #<0.05), [H ik £ f K & 5 mmol/L
CATTGAATCC; SLC7A11-F; TCCTGCTTGGCTC-  APAP ikJ¥ fy 1A 4 APAP FLIA T H g5 5 0 . I,
CATGAAGG; SLC7A11-R: AGAGGAGTGTGCTT- % 1,

F 1 REMEE APAP %t L-02 ZHH0IE J1 (5400 %
Table 1 Effect of different concentrations of APAP on the viability of L-02 cells/%

ZH 5 lh 4h 12h

Xif 2 100.00 100.00 100.00
2.5 mmol/L APAP 105.30+5.11 100.40+2.73 99.87+0.56
5 mmol/L APAP 91.61£0.54" 84.63+1.98" 91.67+0.33"
10 mmol/L APAP 92.52+2.80" 86.21+2.56" 90.65+5.47"
20 mmol/L APAP 90.29+2.36" 86.63+2.70 85.99+4.91"

* P<0.05 vs [A]—Bsf ] %) B 4H

2.2 TAK-242 3t3BRLEF0 APAP AMAE HBIIE 12 h B A4S ), 4578, 5 1.4 h APAP

WA [F) ¥ B (10,50, 100,200, 1 000 nmol/L) ZH A, AH B I 1E] APAP+TAK-242 44 (10,50 .100 .
TAK-242 il A L-02 4Hffi, T 1 4 12 h K420 200 nmol/L ) 41 M3 J1 ¥4 A 6 F2 B 1384 m (P <
IS F7 . S5 oR, ST IRAAH R, 10,50,100,  0.05) ;55 12 h APAP 41 [t%¢, 12h APAP+TAK-242
2001 000 nmol/L TAK-242 0 40METE S fE4 A0 41(50,100,200 nmol/L ) 4 i & Ji 034 fr I It
[ S TC ] W 22 5, R W] TAK-242 Xt L-02 414 (P #4<0.05), 454G TAK-242 U] 45, e &k £
BT, TRBANIE APAP(5 mmol/L) 45251  TAK-242 100 nmol/L A J&5 £2 5 5 Ab vk B, WL
2 h, fINA_FIRHEE A TAK-242 AL, 05076 1.4, 2.3,

F 2 RREIVEEE TAK-242 % L-02 40135 J7 095400,/ %
Table 2 Effect of different concentrations of TAK-242 on the viability of L-02 cells/ %

28 51| 1h 4h 12h

X HEZH 100.00 100.00 100.00
10 nmol/L TAK-242 99.88+0.39 100.20+2.15 99.99+2.08
50 nmol/L TAK-242 99.11+0.69 101.00+1.16 98.75+1.36
100 nmol/L TAK-242 101.00+1.16 99.85+0.26 99.46+1.05
200 nmol/L TAK-242 98.75+2.15 99.79+2.66 96.31+2.65

1 000 nmol/L TAK-242 98.02+1.67 97.22+2.64 98.14+1.28
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#3 R[AHEE TAK-242 X} APAP ZH 40875 J1 5200/ %
Table 3 Effect of different concentrations of TAK-242 on cell viability in the APAP group /%

21 5] lh 4h 12h

5 mmol/L APAP 91.61x0.54 84.63+1.98 91.67+0.33
5 mmol/L APAP+10 nmol/L TAK-242 97.36+0.73 " 97.32£1.57" 88.76+4.81
5 mmol/L APAP+50 nmol/L TAK-242 97.91+0.60 " 96.57+1.89" 100.90+3.26"
5 mmol/L APAP+100 nmol/L TAK-242 101.90+3.44 " 102.10+6.81° 100.30+2.08 "
5 mmol/L APAP+200 nmol/L TAK-242 96.98+1.34" 101.60+9.38" 100.40+2.48 "
5 mmol/L APAP+1 000 nmol/L TAK-242 91.08+0.51 85.69+0.40 91.41£1.27

* P<0.05 vs [a]—IfE] & APAP 4H

2.3 APAP Lif L-02 #ifa) TLR4 mRNA RiXE
i3 RT-qPCR 7: 4 {1l TLR4 mRNA ik i,
EiXFIRZE b4, 1.4 .12 h APAP 4 TLR4 mRNA
K- 1 (P $<0.05) ;5 1,412 h APAP 411t
B[R] —FH] 25 APAP+TAK-242 447 TLR4 mRNA
KR (P 4<0.05/3=0.0167) , WL 4,
2.4 % TLR4 i@ it T TLR4/NF-B {5 5 i# i
SRIRAE APAP i SRR E & KL
H T B E TLR4 408 4% APAP i

ST il it RT-qPCR K3 4%-4H NF-kB i bR
BLA F-o (tumor necrosis factor-o., TNF-o ) Fl IL-6
mRNA £k, S 4, 1.4 12 h APAP 4]
NF-«kB , TNF-a 1 IL-6 mRNA A5 [ (P <
0.05) ; 5 APAP 4 [L 4%, [F]— M} (] 5i APAP+TAK-
242 #H NF-kB . TNF-a £l IL-6 mRNA &k 5 15 4
(P $<0.05/3=0.016 7) , 45 FHL/R M TLR4 7]
DL iif TLR4/NF-B {5 5 38 [ >k W 4% 4 0E [ i
W& 4,

4 APAP XS 440 TLR4 NF-«kB  TNF-o \IL-6 ,SLC7A11 GPX4 mRNA 35 15 1)
Table 4 The effects of APAP on the expression of TLR4, NF-kB, TNF-a, IL-6,
SLC7A11 and GPX4 mRNA in hepatocytes of each group

HARbR IR Lh 4h 12h
mRNA 4 APAP A APAP+TAK-242 2H APAP 4 APAP+TAK-242 2§ APAPZH  APAP+TAK-242 #H
TLR4 1.00 1.34£0.04" 1.09+0.08" 1.92+0.24" 0.44+0.05" 1.87+0.04" 0.77+0.37*
NF-«B 1.00 1.68+0.03" 1.23+0.10" 2.09+0.04" 1.07£0.08" 1.35£0.03" 0.76+0.03"
TNF-a 1.00 5.42+0.35" 1.74£0.23" 10.23+2.30" 3.68+1.16" 12.41+2.57" 4.08+0.65"
IL-6 1.00 1.95+0.53" 0.97+0.14" 3.53+0.49" 1.22+0.17* 1.70£0.08 " 1.09£0.27*
SLC7A11 1.00 0.71£0.09" 1.16+0.21* 0.52+0.08" 0.80+0.06" 0.57+0.02" 1.51+0.06"
GPX4 1.00 0.71+0.07" 1.11+0.08" 0.65+0.11" 1.29+0.16" 0.85+0.03" 1.20+0.09"

" P<0.05 vs XFREA, *P<0.05/3=0.016 7 vs [A]—H}[A] APAP 41,

2.5 TAK-242 AL 2 AT BB 52 APAP 3551 R 5
FH 55
itk —HE5E TLR4 2525 APAP I 46
17 16 APAP %5 25 i i} TAK-242 AL BE 2 h, 5%}
HRAH LS, 1.4 .12 h APAP 24 40 il 1% 1 B N %
(P ¥J<0.05) ; M % APAP 4, [i]— I} ] f5 APAP+
TAK-242 ZH B9 4 fL 3% 7135 (P ¥ <0.05/3 =

0.0167), SXF A%, 1.4.12 h APAP 411
ALT AST /K THE (P ¥9<0.05) ;5 APAP A
&% [Al—F ] &5 APAP+TAK-242 4% ALT AST 7K
TR (P 19<0.05/3=0.016 7) , 337l TLR4
A RETE APAP 75 5 19 5 10 453 45 B B ke 3 AR 34
Mo ks,

K5 APAP XA 4T 1 L AST Al ALT /K-F- B30/ %
Table 5 Effect of APAP on cell viability, AST and ALT levels in hepatocytes of each group/%

s %t W 1h 4h 12h

| APAP 4l APAP+TAK-242 4l APAP 41 APAP+TAK-242 41 APAP %1 APAP+TAK-242 4
ATESI/%  100.00  91.61x0.54° 101.90+3.44"  84.63+1.98°  102.10+6.81"  91.67+0.33°  100.30+2.08"
AST/(U/L)  4.73x0.96  21.51£1.95°  15.69+1.32° 29.03£1.77°  13.62+1.67" 41.28+1.14°  36.48+0.84"
ALT/(U/L)  1.96+0.31  2.81+0.05°  0.75£0.19"  6.24+0.61" 0.76£0.10°  6.47+0.16" 5.37+0.10"

*P<0.05 vs XFHEL;*P<0.05/3=0.016 7 vs [Fl—Ht[a] APAP 41,

2.6 %l TLR4 ATR /> APAP F SRR HIRTE PR P EIRAE , AR SO0 AG I T 2 2 M SR P8 A 56 26 1
A THFFE TLR4 J& 15 7E APAP ATt v 2 51 K245 HMGB1 RIP1 RIP3, S5XJ R4 L#, 1,



6 ROk o il (BB % WD 62 15 4 1))

4 12 h APAP 41 HMGBI1 _RIP1 RIP3 & [ 7K -2 APAP+TAK-242 41 HMGB1 .RIP1 .RIP3 & 4 /K -1
E(P #1<0.05); 5 APAP 4 It #%, [A — i ) # FEAR (P 1<0.05/3=0.0167) , WE 6. 1,

*£ 6 #&4HF40EH HMGB1 RIP1 RIP3 P53 NF-kB SLC7A11 Fl GPX4 & [AHNT 83k LUK 26 B 73 B (nmol/10°)
Table 6 The relative protein expressions of HMGB1,RIP1,RIP3,P53 ,NF-kB,SLC7A11 and GPX4,
and the Fe 2+ content(nmol/10%) in hepatocytes of each group

s i} B 1h 4h 12h
| APAP %41 APAP+TAK-242 4 APAP 4l APAP+TAK-242 41 APAP 41 APAP+TAK-242 41

HMGBI1 %1 0.430.14  0.87¢0.23"  0.4420.08"  127:027° 051021  0.8420.05°  0.4120.14"
RIPI %1 0.63:0.08  0.98+0.07°  0.53x0.10°  1.25+0.06°  0.69+0.13*  0.89+0.08°  0.60+0.09"
RIP3 21 0.57:0.10  1.2240.10°  0.8120.03*  1.34x0.20°  0.71x0.05*  1.280.10°  0.56+0.27*
PS3ZEF 0.64x0.04  1.00£0.13°  0.56x0.11°  1.24£0.05°  0.67+0.08"  0.83£0.03°  0.30+0.06"
NE-kB &[] 0.55x0.08  1.22+0.20°  0.75:0.15"  1.24x0.18"  0.65£0.07°  1.20£0.20°  0.5020.10"
SLCTAIL %1 1.09x0.02  0.56+0.10"  0.91x0.08*  0.55x0.05°  1.04x0.15*  0.67+0.07" 1.1520.13"
GPX4 [ 1.23:0.06  0.58+0.03°  1.00£0.08°  0.58+0.07°  0.98+0.12°  0.58+0.17" 1.07+0.08"
Fe* &t 0.35:0.01  0.54x0.04°  0.400.03"  0.71x0.01°  0.54£0.05"  0.570.02°  0.50+0.01"

* P<0.05 vs X B ;" P<0.05/3=0.016 7 vs [d]—fA] APAP 4,

XTHEZH  1h 4h 12h

APAP - + + 4+ + + 4+
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Figure 1 The protein expressions of HMGB1, RIP1 and RIP3
in hepatocytes of each group

2.7 #P%l TLR4 i#3T T8 NF-«B/P53 {5 518 BB

> APAP F S AT 4IRAERIE T

ARSI 3 Fe® 27 0 K I 45 20 40 i Fe™
g, il i Western blotting ¥ £ 20 NF-«B P53 DA
FBRAET- A R 8 H (SLCTALL, GPX4) K F-, i i
RT-qPCR # R Kz il 45 4 SLC7A11 Fl GPX4 mR-
NA £k, 5T E, 1.4 .12 h APAP 4111
Fe* & &4 71 (P <0.05) ,NF-xB fll P53 1
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K mRNA Rk mB TR (P $#<0.05) ;5
APAP 4 [V ¢, [7] — B [4] 5 APAP+TAK-242 41 ()
Fe’* & & ¥R K (P $<0.05/3=0.016 7) , NF-kB
A1 P53 /KRG (P $7<0.05/3=0.016 7) , L4
S SLCTA11 Fl GPX4 4 H /K F-Hl mRNA 2 ik
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Figure 2 The protein expressions of NF-kB, P53, SLC7A11
and GPX4 in hepatocytes of each group
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TNF-a IL-6 451" | FH W58 & B, 16 MR 5 5 K
BUIF 3043 B #5525 v TLR4/NF-kB i 42 4 41 i ] Uik
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o mRNA Fik, B, FATHE MG TLR4 7] figil
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ik, TR APAP FL 5457 .

4 B AL T 2 25 9 PR 4 3 (drug-induced liver
injury, DILI) fHZRHIE , JE AN [ 254 512 DILI 11
s FHAERY ) MR F IR AR IE T N
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