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WE BE R Toll 21K 4(TLR4) 76X L L LB (APAP) 75 (9 A IEH IFARM (102 ) #5443 5 JF 400 i 72 v i) 7 P A B R
ATRENL . ik PRSMESE L02 400, B FH CCK-8 YA Ao 40 V5 77 , 0% 6 th APAP S5 4324 FH Wk B A4 FH B[] TLR4 41 31 551
(TAK-242) YEHIHREE . Western blot VAR INA% K F--xB( NF-kB) A AHOCH FIFHE 3 (LC3) AR 1(p62) 2 WAH BAE R
P11 (RIP1) SZAAH BAE FHEE (G 3 (RIP3) f5556 S ANHE S 0E T 3 (STAT3) (BEIRL 1R & 55 5 Fs St B0E A 7 3
(p-STAT3) HESHAMIAZTTIE (PCNA) A E ) D1 (Cyclin D1) HH R IKKF, qRT-PCR 4G TLR4 NF-kB Jif53 SR 58
P F-a( TNF-a0) , H4E A2 (IL) -6\ IL-13 ,PCNA ,Cyclin D1 AU FEAZ PR (Ki67) mRNA FKikKF, R MG CCK-8 45
BB APAP 5 mmol/L ] LO2 #iiJifl 24 36 48 h BRI FAES 95 K 454405 5 P AE ST | TAK-242 100 nmol/L T APAP 4524
B 2 h AL HHH] TLR4, SXFHRLLAHH , APAP 24 h 41 NF-kB RIP1 ,p-STAT3 . PCNA  Cyclin D1 & H /K FH1 TNF-o | IL-18
PCNA mRNA 7K3FF+ 5 ; APAP 36 h 1A NF-kB RIP1 .RIP3 .p-STAT3 . PCNA . Cyclin D1 & F17K-F#1 TLR4 NF-kB TNF-o . IL-18 .
PCNA ,Cyclin D1 mRNA 7KFF5 ; APAP 48 h 411 NF-kB,RIP1 ,p-STAT3 ,PCNA . Cyclin D1 % 4 7K1 TLR4 \NF-kB , TNF-a
IL-1B IL-6 ,PCNA Cyclin D1 Ki67 mRNA ZK-F-Jh&, AHECT [ [E] 51 APAP 4, APAP + TAK-242 24 h 2148 h 4% NF-kB,
RIP1 ,RIP3 .p-STAT3 .PCNA Cyclin D1 #& F7K-F-F1 TLR4 \NF-kB  TNF-a ,IL-1B . IL-6 \PCNA  Cyclin D1 Ki67 mRNA 7K - i %
{%; APAP + TAK-242 36 h 41 NF-kB ,PCNA & 47K H1 TLR4 NF-kB . TNF-a \IL-1B8 . IL-6 .PCNA Ki67 mRNA 7Kt B KT
APAP 36 h 2, S BEZHAH G, APAP 2H [ MES0E | T APAP + TAK-242 2 F W dk Wil . 4518 TLR4 Wl fES% 0 TLR4/NF-xB il
%, _EVESAE R TR0 A MEKSE R SE APAP 5 S0 102 4T84 )5 I i i 72
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Xt 2, 1 & FE Wy (acetaminophen, APAP) i3 & /&
25 I 45 43 175 5 1) 2P T D B 52 9 (acute liver
failure, ALF) )5 WL IR I Z4ESK X APAP if
HAOFSE B A PR IR R AL 5 T, %) APAP JIF
F 05 J5 I AR LI A R AR A T JFE P A 2 S 4
V3T ) e e e RT3, Toll # 221K 4 ( Toll-like
receptor 4, TLR4) 1E K — P IR B 21K S 5 R 4E
FNEFILHZUME ) TLRA Bk WA B T it 5t 49 1
1B . TLRA {55 (9 B0 7T fih & % P F-kB ( nu-
clear factor kappa B, NF-«kB) , 5| i IR 3L K F-a
(tumor necrosis factor-a, TNF-a) , H 4 A& (inter-
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leukin, IL) -1 I IL-6 55 2 Fh A AE [ %) & 5 il 43
W, k= TNF-a/NF-«B {55 14 3% 7] GE /& APAP
o TR A A 2 A — R AL TR
TLR4 W] DU i NF-wB {5538 47 [ et i [
W T B T R 23 BELAS 58 23 DI BR AR ( partial hepatec-
tomy , PHx) 5 RO FFRA o #2170 Ak TLR4 R4
FZ KM H A % 1 (receptor-interacting pro-
tein 1, RIP1) o] Dl i 17 2 A0 Ml P 1) O X35 46
Je 8l NF-kB K& ™ . TLR4 5 A R | F Wi
W AN EAE R, bR ad R Y] DL e JHE A A
I SE ) 2 H A2 B W] TLR4 2 753 0 98
JRE SV A F WELE APAP 51 A9 2 v F 5405 5 T2
WP A R R AR

1 HRST
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BRI B AR BEHF =G T . APAP( 185 HY-
66005) \TAK-242 (5% 5 HY-11109) Iy [ I i Med-
ChemExpress A 7], CCK-8 5] & (%5 BS350) Iy
H I Biosharp 2~ Al {55 7 A5G SBTE H -+ 3
('signal transducer and activator of transcription 3,
STAT3) (555 9139) .p-STAT3 (525 9145) M7 40
M A% Bt 5t ( proliferation cell nuclear antigen, PCNA)
"5 2586) S AR B 72 4% 3B (microtubule-as-
sociated protein light chain 3B, LC3B) ( 585 2775) |
p62 (17'5 8025 ) HUAA NG F S CST 23 ) 5 241 il J& 3
FE 11 D1( Cyclin D1, %%5 60186-1-lg) NF-«B ( #¢%5
10745-1-AP) Il H #7 proteintech 23 7 ; RIP1 (425
PA5-20811) \RIP3( #25 PA5-19956 ) HiL iR [ 3 H
Thermo Fisher A &) ; GAPDH ( 5 TA08 ) T At
A S ERR A E RS 1Y B R T
AN 7] PCR ARSI G B 158 AR A BR A
A,
1.2 FHi&
1.2.1 #mme3z s  {ifl DMEM @& B85 3R 5 (&
10% G415 1% 75 - 855 R ) B 9% N E & 41 i
FE 102, F 37 C 5% CO, KiFfa P a ,1 ~2 d
AT 1RGSR 4, Y A0l G B 3k 70% ~
85% HHHEATHEAR
1.2.2 CCK-8 %% 7£ 96 fLAH LA 10 000 4~/fL
(% BE I LO2 40k %, 43 APAP (1.0,
2.5.5.0.,10.0.,20.0 mmol/L) 1 FH 41 fifd 24 .36 .48 .
72 h,TAK-242 (10,50 ,100,200 .1 000 nmol/L) £
24 36 .48 h VEH G £ 852, BALn &
10% CCK-8 M EERE IR 110 wl, WEH 2 h, bR
A 450 nm ARG OCRE . B ALHE AN AL, H
B3 s, MMIE S (%) = (0Dyy -
OD sy )/ (OD gy = OD sy ) X 100% o
1.2.3 Western blot 5% HUH#E K3 102 4148
EJF Y AHERNT 6 FLM, TAK-242 /EFH 2 h J=, i
A APAP 4kZiAEH] 24 36 48 h, AbFRSS TR 5 F £ 1
FEU, H PBS M4 A 2 S BAL A 100 pl %
1% B FA T 570 A0 1% B FR B0 41 50 1) RIPA Z4fi#
RN S, BCA kT L E =, IR,
FE S L K (e 5 80 V30 min; 3B 120 V.1 h) |
PERFEIE (200 mA,1.0 ~ 1.5 h) ,5% Biig4-15dt ]
2 h,—#i 4 CiF B (Cyclin D1 Jy 1 : 8 000;RIP3 F
PCNA 4 1 : 2 000; GADPH , RIP1 . NF-kB, LC3B .
p62 STAT3 .p-STAT3 ¥4 1 : 1 000) , —Fi 25 il 97
H 50 min, E?ﬁ,lmage J B w i B B A T

JCEEH

1.2.4 qRT-PCR %% 6 LB aEfLmA 1 ml
TRIzol ZLfARB LI M B RNA , F 40606 B - &
RNA R BE, ARG VL] H454E 1 8 x gDNA remov-
er f15 x RT SuperMix %% 5% 5y ¢<DNA, H LightCy-
cle480PCR {LHEATY 4 , 4% 95 C FWi A4 30 5,95 C
A5 10 5,60 CiE 2k 30 s, fEFF 39 ¥ ,65 C .5 5,95
C .5 s, PEAEE G 8 2 7% i th &k I PCR 973 7™
YIRS, 4 2 TS R T B BRI R AR L, ST
Ky S YR 1,

F1 EES|HF5

Tab. 1 Primer sequences of the genes

Gene name Primer sequence(5’-3")

TLR4 F:GCATATCAGAGCCTAAGCCACC
R:TGATAGTCCAGAAAAGGCTCCC
NF-«B F:AACAGAGAGGATTTCGTTTCCG
R:TTTGACCTGAGGGTAAGACTTCT
IL-6 F:GACAGCCACTCACCTCTTCAGAAC
R:CCAGGCAAGTCTCCTCATTGAATCC
IL-1B F:TACGAATCTCCGACCACCACTACAG
R:ACACCACTTGTTGCTCCATATCCTG
TNF-a F:TGCTCCTCACCCACACCATCAG
R:TCCCAAAGTAGACCTGCCCAGAC
Ki-67 F:CGACGGTCCCCACTTTCCCCTGAG
R:TGAGACACGACGTGCTGGCTCCTG
PCNA F:GGCTCCATCCTCAAGAAGGTGTTG

R:CGCGTTATCTTCGGCCCTTAGTG

Cyclin D1 F:TGGATGCTGGAGGTCTGCGAGGAAC
R:GTGGCACAGAGGGCAACGAAGGTC
GAPDH F:AGCAAGAGCACAAGAGGAAG

R:GGTTGAGCACAGGGTACTTT

1.3 Zit=4%#E  ffiH GraphPad Prism 8.0 4tit
BAFHATEAR 0T, TR BORER AT x 25 R, 241
[F1) L AR FH B R 2R T3 22 23 M, WA 20 1) L AR It ST
FEAS LSD-t K55, P <0.05 NZESFAGIFE L,

2 R

2.1 A[EIRE APAP Xt L02 4BfaiE W& 4
M 1.0.2.5.5.0,10.0,20. 0 mmol/L APAP 1]
102 40 /ifd 24 .36 48 .72 h, &5 /R APAP K E R
1.0 F120. 0 mmol/L B, 2l i1 i 77 Bl 45 1 FH B ] 22
T T RS M 4 2.5.5.0.10. 0 mmol/L i,
HHETG F17E 24 h F136 h FRE,7E 48 h i BT,
K MG A RS, HEKRE N 5.0
mmol/L K} ,48 h ZHflG 77 (75.43 £1.35) % %36 h
A 1 (64.82 +1.35) % TR ZE R A G2 X
(P<0.05), KL, ZMF5 B EE 5.0 mmol/L 1



r [ %71 Y

FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10)

- 1691 -

FH 24 36 .48 h #5245l APAP (R &M 473 S 4643 ) 5
AR, W,

100
80
S 60
=
8
:> 40 —— 1.0 mmol/L
3 —— 2.5 mmol/L
20 —6— 5.0 mmol/L
| ——10.0 mmol/L
—¥— 20.0 mmol/L
0 1 1 1 J

24 36 48 72
Time(h)

B 1 CCK-8 # APAP %f L02 4HA0E S189% 00
Fig.1 Effect of APAP on LO02 cell viability measured by CCK-8

2.2 A[ERE TAK-242 Xf L02 40 E 51898200
391 0,10 .50 .100 200 .1 000 nmol/L TAK-242 fE
FH 102 410 24 36 48 h, 45 5 B s 7E A [A] i E] 5 4%
WL ZH AL ) 22 1) 22 R A TG i 1 X, B[R]
W RE TAK-242 A AN [R] B [0 %55 400 i 356 7 A B ¥ 06
R, 456 TAK-242 5, 34 100 nmol/L /EN
TAK-242 G20k i, WK 2,

Bl TAK-242(0 nmol/L) BH TAK-242(100 nmol/L)

CITAK-242(10 nmol/L) ER TAK-242(200 nmol/L)

120 CITAK-242(50 nmol/L) B8 TAK-242(1 000 nmol/L)

100
80
60

40

Cell viability(%)

20

24 36 48
Time(h)

B2 CCK-8 #ill TAK-242 Xt L02 40A0iE 1R 00
Fig.2 Effect of TAK-242 on L02 cell viability
measured by CCK-8 assay

2.3 #i%l TLR4 f L02 28/ TLR4 mRNA BJ 500

5%t BEZHAH L , APAP 36 h #1148 h £ TLR4 mRNA
F35 FM(F =228.5,P <0.01) ; APAP + TAK-242
24 h 36 h % 48 h 44 TLR4 mRNA #[F]i[f] &5 APAP
HFER TP <0.01), WK 3,
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Fig. 3 Effect of TLR4 inhibition on TLR4 mRNA in L02 cells
a: control group; b: APAP 24 h group; c: APAP + TAK-242 24 h
group; d: APAP 36 h group;e: APAP + TAK-242 36 h group; f; APAP
48 h group; g: APAP + TAK-242 48 h group; * * P <0. 01 vs APAP 24
h group; P <0.01 vs control group;*¥P <0.01 »s APAP 36 h group;
A8 P <0.01 vs APAP 48 h group.

2.4 #D#l TLR4 2200 % £E EF NF-kB,TNF-a,IL-
1B8.1IL-6 7£ LO2 P hpyRix  SXT A,
APAP 24 h 419 NF-xB & [l TNF-a . IL-18 mRNA
K THE (P <0.05,P <0.01) ; APAP 36 h 2
NF-kB 7 [4 il NF-kB . TNF-a  IL-1B mRNA 7K ¥
THEI (P <0.01) ; APAP 48 h 4 NF-«kB 25 Il NF-
kB . TNF-o . IL-1B . IL-6 mRNA /K ¥ T+ 5 (P <
0.05,P <0.01), APAP + TAK-242 24 h 36 h 148
h 40/ NF-«B %5 [l NF-kB, TNF-a, IL-1B . IL-6
mRNA 7KF-45 [R] B8] 25 APAP 4 #41[# Ik (P <0. 05,
P<0.01), WE4,

2.5 #%l TLR4 #2Mm B & 46X &F 8 LC3- 1 #1 p62
L2 W EIRIZE  APAP 42505 55 T LC3-
I P T 14 7K SF- 19 T 5, e S 30 p62 1 B i, 2
APAP K385 0 240 B W i 0, W e s,
36 h B A BEKF B, 1 APAP + TAK-242 BHET H
W T Ui, A T B e IMATE S B T AR A, B0 A
W/ IMATE S A HE B, BT DL LC3- TN p62 ik
HRYGIN P A WG S gl . WIS,

2.6 #M#l TLR4 ¥t L02 488 RIP1 70 RIP3 | B X
BRI S5X IR L, APAP 24 h 36 h }2 48 h
40 RIP1 & FAK 3T (F=35.74,P <0.01) ;
APAP 36 h #411#% RIP3 /KF-F+ & (F =2.83,P <
0.05) ; APAP + TAK-242 24 h 148 h 41 ) RIP1 fl
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Fig.4 Inhibition of TLR4 down-regulated the expression of inflammatory factors NF-kB, TNF-o, IL-1$3, and IL-6 in L02 cells
A,B.: Expression of NF-kB protein in 102 cells; C - F: Expression of NF-kB, TNF-a, IL-1B and IL-6 mRNA in 102 cells;a: control group; b:
APAP 24 h group; c: APAP + TAK-242 24 h group; d: APAP 36 h group;e: APAP + TAK-242 36 h group; f; APAP 48 h group; g: APAP + TAK-242

48 h group; * P <0.05, ** P <0.01 vs APAP 24 h group;*P <0.05, #P <0. 01 vs control group;¥P <0.05, “P <0.01 vs APAP 36 h group; “P <

0.05, 24P <0.01 vs APAP 48 h group.
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Fig.5 Inhibition of TLR4 inhibits autophagy in L02 cells
A - C. Expression of LC3 and p62 protein in LO2 cells; a: control group; b: APAP 24 h group; c¢: APAP + TAK-242 24 h group; d: APAP 36 h
group;e; APAP + TAK-242 36 h group; f: APAP 48 h group; g: APAP + TAK-242 48 h group; P <0.05, *P <0. 01 vs control group; P <0. 05 vs

APAP 36 h group; 2P <0.01 vs APAP 48 h group.

RIP3 75 [ % [FI I a] &5 APAP 4 FRE(P <0.05) . WL
Kl 6,

2.7 #P %l TLR4 %0 p-STAT3, PCNA, Cyclin
D1 .Ki-67 7 L02 ZBRa P B9 FRIE  S5XT AL,
APAP 24 h #1 ) p-STAT3 ,PCNA , Cyclin D1 & il
PCNA mRNA 7K+ (P <0.05,P <0.01);

APAP 36 h 41f#J p-STAT3 ,PCNA . Cyclin D1 % [ £l
PCNA Cyclin D1 mRNA 7K FF & (P <0.05,P <
0.01) ; APAP 48 h 411y p-STAT3 ,PCNA , Cyclin D1
11 PCNA . Cyclin D1 Ki67 mRNA KT (P <
0.01), 1fif APAP + TAK-242 24 h 44148 h 01 p-
STAT3 ,PCNA | Cyclin D1 & 4 f1 PCNA | Cyclin D1,
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Ki67 mRNA 7K~V Al 7 [5) B (8] 550 APAP 2H (P < FE 1 PCNA  Ki67 mRNA 7K F b B @A T APAP
0.05,P <0.01) ; APAP + TAK-242 36 h #1f#) PCNA 36 h 41(P <0.05,P <0.01), W& 7,
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Fig.6 Effect of TLR4 inhibition on RIP1 and RIP3 protein expression in L02 cells
A - C: Expression of RIP1 and RIP3 protein in 102 cells; a: control group; b: APAP 24 h group; c¢: APAP + TAK-242 24 h group; d: APAP 36
h group;e: APAP + TAK-242 36 h group; f: APAP 48 h group; g: APAP + TAK-242 48 h group; * P <0. 05 vs APAP 24 h group;*P <0.05,*P <
0.01 vs control group; P <0.05 vs APAP 48 h group.
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Fig.7 Inhibition of TLR4 downregulated the protein and mRNA expression levels of p-STAT3, PCNA, Cyclin D1, and Ki-67
A - C: Expression of p-STAT3, PCNA and Cyclin D1 proteins in 102 cells; D — F'; Expression of Ki67, PCNA, Cyclin DI mRNA in LO2 cells; a:
control group; b: APAP 24 h group; c¢: APAP + TAK-242 24 h group; d: APAP 36 h group;e: APAP + TAK-242 36 h group; f: APAP 48 h group; g:
APAP + TAK-242 48 h group; * P <0.05, ** P <0.01 vs APAP 24 h group;*P <0.05, *#P <0. 01 us control group; %P <0.05, *“P <0.01 vs APAP
36 h group; P <0.05 vs APAP 48 h group.
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3 itig

APAP JE B F i SR 72 IR Ab T FRU A A
WYz — FERIT AR N RE e (A RS T
ALK, H AT FH e —A 2% 302 N-C B2
iz, P HOBRAS B3R 7 o C1 T BR 1 T A R R A
JEHENATT Il R A RO . 4T APAP (M
(1) 3k 4 DL IR 97 19 JR B, WF 58 FN I B APAP T
BEPEM 43 T HLHI DL S SR IR T A, R
APAP JH#EEMEA 5 iR A fff DR () 2 22 (R 8, ATfo Ji 1A
(2P FIR G, 38 APAP it i 34 & AR AR R
A BEETE APAP 2 1 5 IR B, I R AR A T
TERSRATVE . I3 APAP 51 ALF 235 i BT
FEAE T AR — R AE IR YT RS

TLR4 7 |2 [ A e 95 72 50 i 00 J2 I P A 1
BRI RS B R, — IR A G s
BERAL A WImT LS B8 TLR4 35005 A5 09 48 5 4N
JLR F Sk 42 iF JIF 742 . TLR4/NF-kB 15 5 3 [ 1
PHx J& JIFHE 75 A4 o 2 ¥ 7 s B2 4R 0T, 93
STAT3 Jii A B &8 I U G2 A e 755 14 /) BRUVF P28 g
HU L FEZRRTE T 102 T4 EE ST APAP $5
P KA 405 )5 P AR RS R TLR4 45407 TAK-242
AT 5T 2 0, TAK-242 7] % TLR4 mRNA  NF-
kB F [ H mRNA [ 3R35 ; [AIEF, #4] TLR4 J5 #5£
HHFE AR Cyclin D1, PCNA (Ki-67 % 4 & mRNA 7K
SEH R, Hod fERE 2 p-STAT3 & KB F 3,
$%7% TLR4 T RESY I NF-kB &2 {2 3F APAP IF#145
Je BT A

TLR4 3#7% TUi# NF-xB J5 ol ik — 1% 3 RAE A
FHIRKIFS G AWK, A" £, TAK-
242 W3dE It TLR4 N IERG 5% 3 F NF-kB {55 LA
R 28 50 R 2200 [ W, 1 RRE T TNF-a 7K
SR Al DL A % NF-kB @42 3FE#E Cyclin D1 &
FI#23E , TNF-a  1L-6 B IERH 25 APAP i & 5 1Y
JRERE R A2 -31  b A, A 2 [ v mT B o A 2
P A T R R M0 3 APAP T35 405 1 30 /N BRL B9 A7 0%
R ARG b, W TLR4 BT R 8 &5 7
(IL-1B \TNF-o F1 IL-6) {43, [RIBS A6 T 3 s
W] TLR4/NF-kB T 2 E K01 F W S 1 Al R
Z 57T APAP iF 05 e o P A i A

RIP1 fER TLR Z05 T e i v oCoAX AL, #4516 41
JLAE BT A5 5 O B G E T, — T AR
J G B S RIP3/MLKL /- SRR HEIRAE , 5
— 7 TR Ry 4 L ) A1 A0 S 20 B, FL AR AR A7

VEFIAT i 3 R E T G NF-kB kA S0, Il 8
R ThREZ " FER AT b, Pl TLR4 J5
RIP1 RIP3 & /K3 N FE, UiB] TLR4 = 5 APAP
JAE 5 A P A R P PESRBE TR, 30 S8 E R 7
ARG R R AR A AEAE F ) S E R R W] fE 5 RIPI
T REFEARAT

25 ik, TLR4 T REs2 0 NF-xB {55, A1 94
T RAE S AT W X APAP %S89 102 4 it ATt
A3 I V9 JHF A L A A B — s R AR A (R
A — A K T SRR N et B X
TLR4 78 APAP 461403 J& JF P26 v 1 AV ML 34 75
B Z RS

A AR

[1] Bjornsson H K, Bjornsson E S. Drug-induced liver injury; patho-
genesis, epidemiology, clinical features, and practical manage-
ment[ J]. EurJ Intern Med, 2022, 97 26 -31. doi:10.1016/]j.
ejim. 2021. 10. 035.

[2] Bhushan B, Apte U. Liver regeneration after acetaminophen hepa-
totoxicity: mechanisms and therapeutic opportunities [ J]. Am ]
Pathol, 2019, 189(4) : 719 —29. doi:10. 1016/]j. ajpath. 2018.
12.006.

[3] Mills S J, Ahangar P, Thomas H M, et al. Flightless I negatively
regulates macrophage surface TLR4, delays early inflammation,
and impedes wound healing[ J]. Cells, 2022, 11 (14). 2192.
doi;10.3390/ cells11142192.

[4] Liang J, Zhang Y, Xie T, et al. Hyaluronan and TLR4 promote
surfactant-protein-C-positive alveolar progenitor cell renewal and
prevent severe pulmonary fibrosis in mice[ J]. Nat Med, 2016, 22
(11): 1285 -93. doi:10.1038/nm. 4192.

[5] Yang T, Wang H, Wang X, et al. The dual role of innate immune
response in acetaminophen-induced liver injury [ J ]. Biology,
2022, 11(7) : 1057. doi:10.3390/biologyl 1071057.

[6] Zhang K, Huang Q, Deng S, et al. Mechanisms of TLR4-media-
ted autophagy and nitroxidative stress[ J]. Front Cell Infect Micro-
biol, 2021, 11 766590. doi:10.3389/fcimb. 2021.766590.

[7] ChenY, XuZ, Zeng Y, et al. Altered metabolism by autophagy
defection affect liver regeneration[ J]. PLoS One, 2021, 16(4) .
€0250578. doi;10. 1371/journal. pone. 0250578.

[8] Tang D, Kang R, Berghe T V, et al. The molecular machinery of
regulated cell death[ J]. Cell Res, 2019, 29(5) ; 347 -64. doi:
10.1038/s41422 -019 - 0164 -5.

[9] Abu Rmilah A, Zhou W, Nelson E, et al. Understanding the mar-
vels behind liver regeneration[ J]. Wiley Interdiscip Rev Dev Bi-
ol, 2019, 8(3) : €340. doi:10.1002/wdev. 340.

[10] HuC Q, Bo Q L, Chu L. L, et al. Vitamin D deficiency aggra-
vates hepatic oxidative stress and inflammation during chronic alco-
hol-induced liver injury in mice [ J]. Oxid Med Cell Longev,
2020, 2020 5715893. doi:10.1155/2020/5715893.

[11] Lv M, Zeng H, He Y, et al. Dexmedetomidine promotes liver re-



FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10) - 1695 -

generation in mice after 70% partial hepatectomy by suppressing [14] ARREz, RIS, B FE, 55 IL-6 1% QB EIEm i 0 5
NLRP3 inflammasome not TLR4/NF«kB[J]. Int Immunopharma- FHAPMERL]. RBERIR2AEM], 2022, 57(6) : 866 -
col, 2018, 54: 46 —51. doi;10. 1016/j. intimp. 2017. 10. 030. 71. doi:10.19405/j. enki. issn1000 —1492.2022. 06. 005.

[12] Nash E, Sabih A H, Chetwood J, et al. Drug-induced liver injury [14] YuF Q, SongSS, LuY, etal. Resarch of IL-6 in liver regenera-
in Australia, 2009-2020; the increasing proportion of non-parac- tion after APAP-induced acute liver injury[ J]. Acta Univ Med
etamol cases linked with herbal and dietary supplements[ J]. Med Anhui, 2022, 57(6) : 866 —71. doi:10. 19405/]. cnki. issn1000
J Aust, 2021, 215(6) : 261 —8. doi:10.5694/mja2.51173. -1492.2022. 06. 005.

[13] Feng Y, GaoJ, Cui Y, et al. Neuroprotective effects of resatorvid [15] Sun H, Ni H M, McCracken J M, et al. Liver-specific deletion of
against traumatic brain injury in rat; involvement of neuronal auto- mechanistic target of rapamycin does not protect against acetamino-
phagy and TLR4 signaling pathway [ J]. Cell Mol Neurobiol, phen-induced liver injury in mice[ J]. Liver Res, 2021, 5(2) .
2017, 37(1): 155 -68. doi:10.1007/s10571 -016 — 0356 - 1. 79 -87. doi:10. 1016/j. livres. 2021.03.001.

TLR4 affects hepatocyte regeneration after acetaminophen-induced

injury by modulating inflammatory response and autophagy
Qiao Yaqin'*®, Shen Haitao', Dong Ping', Lu Yan'
(' Dept of Gastroenterology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 ;
*Dept of Gastroenterology, The Chinese People's Liberation Army 986th Hospital of The Air Force, Xi’ an  710018)

Abstract Objective To investigate the role of Toll-like receptor 4 (TLR4) in hepatocyte regeneration after acet-
aminophen ( APAP) -induced injury in human normal liver cell (1L02) and its possible mechanism. Methods 102
cells were cultured in vitro, and cell viability was detected by CCK-8 assay. The optimal concentration and duration
of APAP and the concentration of TLR4 inhibitor ( TAK-242) were determined. The protein expression levels of nu-
clear factor-kB (NF-kB) , microtubule-associated protein light chain 3 (LC3), p62, receptor interacting protein
kinase 1 (RIP1) , receptor interacting protein kinase 3 (RIP3), signal transducer and activator of transcription 3
(STAT3), phosphorylation of STAT3 (p-STAT3), proliferating cell nuclear antigen (PCNA) and Cyclin D1 were
detected by Western blot. The mRNA expression levels of TLR4, NF-kB, tumor necrosis factor-a (TNF-a) , inter-
leukin-6 (1L-6), interleukin-13 (IL-1B), PCNA, Cyclin D1 and Ki67 were detected by qRT-PCR. Results Ac-
cording to the results of CCK-8, 1.02 cells were treated with 5 mmol/L. APAP for 24, 36, 48 h to simulate liver in-
jury and regeneration model in vitro, and TAK-242 100 nmol/L was pretreated 2 h before APAP to inhibit TLR4.
Compared with the control group, the protein levels of NF-kB, RIP1, p-STAT3, PCNA, Cyclin D1 and the mRNA
levels of TNF-a, IL-13 and PCNA increased in the APAP 24 h group; the protein levels of NF-kB, RIP1, RIP3,
p-STAT3, PCNA, Cyclin D1 and the mRNA levels of TLR4, NF-kB, TNF-a, IL-1B, PCNA and Cyclin D1 in-
creased in the APAP 36 h group; the protein levels of NF-kB, RIP1, p-STAT3, PCNA, Cyclin D1 and the mRNA
levels of TLR4, NF-kB, TNF-a, IL-1B, IL-6, PCNA, Cyclin D1 and Ki67 increased in the APAP 48 h group.
The protein levels of NF-kB, RIP1, RIP3, p-STAT3, PCNA, Cyclin D1 and the mRNA levels of TLR4, NF-kB,
TNF-a, IL-1B, IL-6, PCNA, Cyclin D1, Ki67 significantly decreased in APAP + TAK-242 24 h and 48 h group
than the APAP group at the same time point; the protein levels of NF-kB, PCNA and the mRNA levels of TLR4,
NF-kB, TNF-a, IL-1B3, IL-6, PCNA and Ki67 in APAP + TAK-242 36 h group were also significantly lower than
those in APAP 36 h group. Compared with the control group, autophagy was activated in the APAP group, while
autophagy was inhibited in the APAP + TAK-242 group. Conclusion TILR4 may affect the TLR4/NF-kB pathway,
up-regulate the levels of inflammatory factors and autophagy, and promote hepatocyte regeneration after APAP-in-
duced liver injury in 102 cells.
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