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[ E]1 BB W58 NEPTLR4 B [gG2 (human-TLR4 1gG2, hTLR4 IgG2) ¥ %} Z Bt & L} (acetaminophen , APAP )i S i
PG5 R8O8R 2 PR TR 5 b A VR . 773K « LIJERBT TLR4 HUiA Fab 5 R, 48 H ] 28 XL R, # ¢
NIEHT TLRA PR [oG2 FLAZ F IR B, 4 4% CHO-S AL, Fii e fo i Fh 40 bk , W AR 40 35 , Protein G #E2lifbHt TLR4 HLiA
1gG2. ¥ 18 H C57BL/6T /INUBEHL M1 3 40 - A B ER /K 4H L APAP (600 mg/kg) 4 Al APAP +hTLR4 IgG2(5 mg/kg) 41 , Gt/ NiUiE
JE ST APAP J5 24 h (AN S LR SCI 04, AN BRUIE JEs 12 48 APAP 8 h i, i Th TR &R L % A il (alanine amino-
transferase , ALT) . K[ ] gﬁﬁﬁﬁﬁﬁfgﬁﬁ(%partate transaminase , AST) . A iEE /) 2 -1 (interleukin-1,TL-1) . 1404 -6 (inter-
leukin-6, 1L-6) AR PR FE K F-o (tumor necrosis factor-ou, TNF-o0) [ Z&3K 7K 3, BUHAEASCRE B3 87 148 H Western blot A J# 7
EHMFEIL, SRR @EIFFR B AT TLRE PUIK 162 ; ELISA £5 R /R , PriRU 71 1:204 800, 5 APAPAIAHLEL,
APAP+hTLR4 1gG2 41/NRUIT 24 h 4735 R W25 B (P < 0.05) 5 IMLE AST CALT DA I e MM i R 7 1 2 18 K7 B35 TG, A 48
R (P <0.05) s BT EE SR R, SR AT H , AJRBE TLRA PR 1G2 3457 4L/ N RUIF LS 9 P AR iR | FE I AR
HEAEREARIW] 1 035 ; Western blot 454 /R AT MG I 1Y 3RIAI/D . 8518 - NIRHT TLR4 PR 1gG2 RERS M i A Bl T ik
FANMIPAT % APAP /N BURHR 05 8 1 I VEH
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Protection effects of hTLR4 IgG2 on acetaminophen-induced acute liver injury in mice
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[Abstract] Objective: This study aims to ohserve the protective effect of human-TLR4 IgG2 (hTLR4 1gG2) on acetaminophen
(APAP) induced liver injury, and to investigate the protective mechanism of hTLR4 IgG2 in drug induced liver injury. Methods: The
hTLR4 Fab plasmid in our laboratory were used as templates to amplify the variable region genes, and the hTLR4 IgG2 eukaryotic
expression vector was constructed and transfected into CHO-S cells. The stable transfectants strains and culture supernatants were

collected. Finally, hTLR4 IgG2 was purifieded using a protein G column. Total 18 C57BL/6J mice were randomly divided into three
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groups: saline group, APAP (600 mg/kg) and the APAP+hTLR4 IgG2 (5 mg/kg) group. The survival rate of mice after 24 hours
intraperitoneal injection with APAP was compared. Repeat the above experimental grouping and modeling methods were repeated.
Aspartate transaminase (AST) , alanine aminotransferase (ALT) , interleukin-1(1L.-1) , interleukin-6 (11.-6) and tumor necrosis factor-o
(TNF-a) in serum were also qualified, the liver was taken for pathological section and the expression of hepatic apoptosis protein was
analyzed by Western blot after 8 hours intraperitoneal injection with APAP. Results: The hTLR4 IgG2 was successfully constructed
and purified, and the results of ELISA showed that the antibody titer was 1:204 800. Compared with the APAP group, the 24-hour
survival rate of mice in the APAP+hTLR4 IgG2 group was significantly increased (P < 0.05) ; the expression levels of AST, ALT and
inflammatory cytokines in serum were significantly decreased (P < 0.05) ; pathological detection results showed that the inflammatory
cell infiltration, hyperemia and necrosis of liver tissue were significantly improved in APAP+hTLR4 [gG2 group, and the expression of

apoptotic protein was decreased in the APAP+hTLR4 IgG2 group by Western blot. Conclusion: hTLR4 IgG2 can effectively inhibit the

expression of inflammatory factors and apoptosis, and protect liver against APAP-induced injury in mice.
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X I B (acetaminophen , APAP) J&=—Ffi) ™
12 A AL 24, APAP RT3 o B 1R Ak A R 4
BERERRAL , 22 IRUBHR IR AR SN o (E S AR B A
LAV N, 237 AR R Y N- B - p - R R I JHe
(N-acetyl-p-benzoquinone imine, NAPQI) , NAPQI fit
% 543 e H B (glutathione , GSH) 254 , 58 GSH 1y
THAERTIN , 5 | R LR AR S AR N, B T
FIRTAIMIIRIE™ . FDKTE S N-ZBEE DR (N-acet-
yleysteine, NAC) 2797 APAP i3 & (A O L 5
NAC HTE APAP 75 5 1Y 2V S48 0 1 B 00 A 434
L I, WA AR 250000 T APAP %S 1) 2

Toll ¥:5Z 1K 4 (Toll-like receptors 4, TLR4) f&—
ol 56 R A B 92 2 8 T 114 200 5 IR 52 A i Jr A =X
PUNSZAA, [R] L2 A% 28 RAETR 5 YT & H, i)
PLH 3 PR S YR T R AR R S 6 AL
PRAEN 2 . TLRANE A PUNZ AR 2 — e 4
BRI LR, 5 3l 2 15 S E SN A G Y ik A A
SR, BRI AE H 1, 782 RAE F v % 47 H A
F o AIEFE UL 45 AR TLRA LA 1262 FH W
TLR4 Jr 7 {5 5 i #1915 3, BRARMLIAR SAE SN, 15
TEARVTHAE T APAP 55 B 2 PR B 4
VEFI B HALHT, R FF & APAP (911G PRIGYT 25 P4 it
2SR

1 #EIAEE
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AT 22 FR AR B R X 50 19 B R0 S 3 )
TS PRZE 5123 AL (35 2019016) , 255 5236 % 5h )
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O AR [ R ATHIE S SCXK (97)2007-0005 ], #6:7% &
& IR

CHO-S il (R B i A= A B2 i 5 B
YRR ) 5 PR % DI EcoR T \Not 1 (Invitrogen 2
Al EE) s WA TR B IEF A (alanine aminotransfer-
ase, ALT) . K |14 2 IR 2 H 5% 7% i (aspartate trans-
aminase , AST )R 7 £ , ELISA {7 & (Sigma 28 7] , 52
) ; caspase-3 . p53 . Bel-2 Fll Bax HL {4 (Cell Signaling
Technology /A il , 56 [ ) ; HUAR 1t AL ¥y i (HRP) b
WA EPLRPUA EPT R PTIAR (Cell Signaling Tech-
nology /A, 2 [H ) ; il PR 4T 4k 22 ik ( Bio-Rad A F] , 32
) s B AE Wik ( 4= ) 5 Protein G 3% Al 4lifb A
(GEAF, £ ) ECLAb2 A SGW ( LA 1) 5
Western blot 7 IE## (GIBCO A &), EH ) ; SDS-ER A
A TERE I (1A 1) s SR HL KA (GIBCO A ]
) ; 40 M 3246 (ESCO A &), Jrmdk ) ; Lab sys-
tem Y EFHRY (Thermo A ], S H ),
1.2 7k
12,1 fmpassic

CHO-S ZH g 175 10% 154 L35 #Y DMEM/F12 85
TR B IR N CO VR BE 8% , 4 M 2 IR e 1l
120 r/min, F 57 37 °C.
122 ARHTLRA FAK [gG2 A A K ik Sk ag #y 2

DAAR S5 2 AR A7 B Fe ik AR BT TLR4 HLAA Fab
[ JRE S B, 48 3 PCR 37 1 3K 15 # 4% (hTLR4-
1gG2-H) Fl#% 5% (hTLR4-1gG2- L) 1 4> 3 X 4 i I
G, 2 Not 1 Fl EcoR 1 XU VI J5 5 [ FF XU 1) 1Y)
pMH3 #ARAE , 74k DHS o, 38 i Not T I EcoR 1
XTI e %8 58 3R A5 N IR BT TLRA HTiAK 1662 B
AR A
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1.2.3  ANRITLRA FR G2 89 R A At b2

A 3k FL A o T e 1 A ) B R A B SR
et CHO-S 4 i, 1 & G418 (VWK J 2 mg/mL) [#)
DMEM/F12 5537 Fl Dot blot B4 707 2t , 57 16 = 2k
FAR AR, B R E AR . W R IO 20 M R
I, WCHE 20 A LV, A T 28 0.22 pm P8 AT
UE A A 2L RS0 Hitrap Protein A TIEFEHEAR
AR IR AR 1 . BRI A F 4312 30 000
B RE I B OV T o BCA TR SE 2B (MR B I 4 %%
F=70 CIR-AE . SDS-PAGE % 5& A JEHi TLR4 $i ik
G2 Y4l
124 AIRITLRA Huik [gG2 %I F 45 45T

FHH ZH 3519 TLR4 25 F AR (0.5 pg/mL)4 °C
iR, 5% W RR WAV BT AL IS i AR B s B e
£, 100 wL/AE4L,37 C & 1 h, PBST(PBS+0.5%
Tween-20)PE 5. LIARICHRP BEHLA Fe(1:2 000)
J 40,37 CWEE 1 h, PBSTUES 3 . il A (00
50 wL/AL, B ALY 5 min fiTA 1 mol/L H,SO, 2 11 IR
RS AR 450 nm A6 RE , [R]A2L
A BTIAAE A BT
1.2.5 syl ARfaliw

18 H C57BL/6] /N (IR EE 18~22 o) BHAIL 31
340, B AR B K 41 . APAP (600 mg/kg) 4 Al
APAP+hTLR4 1gG2 (5 mg/kg) 4 , /N BB i 1 )
APAP (600 mg/kg) il 2 h, B4R /)N BRI i 3 30 LU
PUTLR4 HA 1gG2 (5 mg/kg) , A= FHER /K 20 /)N BRI i
T ST AE R B A TR K . 24 h TSR Wil /N BRI
FETERAS TR/ NRAE T, HE LIRSS
LIS %, FENE I ST APAP J5 8 h, fif IR ek,
12 000 g 5.0 10 min, 73 B 117 , F-20 CLRAF, 575
FFH AU E F AR R ARk EF-70 “C&
12,6 FFoh 3547 B 3 M fm B B T o9 el

B RS B MR R A, R 4 F 3 A4k 53 B
G5 4% 2H ALT F1AST [ 263K 5 ELISA 3 52 45 21
RYEANIEIN T« 14084 -1 (interleukin-1,1L-1) |
40 4% -6 (interleukin-6, TL-6 ) Fl ied PR 76 Kl 1--
o (tumor necrosis factor-a, TNF-o0 ) ({315 7K
1.2.7 AL &G 8 kA KT

HUE B HTFZHZ, A RIPA S5 %, {57 FH 3% 35 A
FESSIFEE L2, FR IR . BCA B SR &0
BT TR R B, BORA TRl AR A B 1 o
FEAEAT SDS-ZR N M IR EE A FRLTK , SR 5 B A% B g
FRAFAEZ N Lo FEZ T FH 5 % AR Wk v i 4 A1
1 h, %375 GAPDH ,p53 ., caspase 3.Bcl-2,Bax —$1

WEE . TBST PRV 3K, B 15 min, ISR
ALY (HRP) B3 12 19 - 9T R BOHUR F A AL g
FRICHIEDTA (1:2 000)VER — i, EHIFE 1 h
TBST % 3 YK , %K 15 min, 1A ECL A% H4 A
BNk A 3 A A (E T Tanon 283 w)) & H AR 2
R 110 2635 28 4k, 481 Tmage J 3K 1F 3 Fr 45415 K
JEAE
1.2.8 HE % & Fetsn

/N SR BE IS | T v 4 V) T 1 i 2 58 i R 24
21 NGB FIE . AR 3R K e T YR
W EE T ETE 25, B I 22 b I 5 300 2% /)N ] 4 B
0.5 em, FHHR R 109% 9 EE [ 2 , 0 FIUBEOK GBI R
I LI, V)RS R R N IR 4L 4 HE
Yoo FRAR LI L o
13 %itsrx

{5 FH SPSS 25.0 B it Sk A i AT e k2 434,
BRE 2 ISR, 15 ORI Y e hr e 22
(x £s) R T R Jr 22 (ANOVA) 43 4k
P, WP L BRI LSD . P<0.05 MR A St

2 # R

2.1 RHMET AR I TLRS ik 1gG2 Az K ik
B

I3 WILLHT TLRA HLAK Fab Bk MRR , 2843 PCR
P14 HH hTLR4-1gG2-H F1 hTLR4-1gG2-L 4> K FE A,
BR324 1500 bp 750 bp, Bk 45 5 s H )
ZA STUNSE R —S(E 1A) . ¥ F3R PCR F=43L
it U5 S48 pMH3 £, e B e pe . FRHUTTRE
2t Not 1 1 EcoR 1 SUEFYIAE 2 5 , 35 G T, K45
NIEHT TLRAFUIAR 19G2 FAZFEA AR (E 1B)
22 AIRILTLRA FAR [gG2 9 £ 3k Fa 464K

P A JEBT TLR4 HiiA 19G2 1Y 40 ki i e &
CHO-S#lififl , 25 G418 H J3 i 1 Dot blot 585 , Tifi i
= 2RIA NJEPT TLRA SRR A bk (K1 2A4) o e
PRJG I 40 B R B 5 AR 4 13, 48 Pro-
tein G % F1 )2 7 A1 4l 4k, B 45 U5 Bt TLR4 it 14
1gG2, 28 SDS-PAGE ¥ ¢ L Uk A I, Bt 44 21 3 3K %)
98%VA I, ¥ FE R 3 mg/mL([E12B) .
2.3 ANRITLRA AR 1gG2 Fo 97 S 45 M4 7

PIAE FR B4 TLRA A, BB (10 2
0.05 ng/mL) ¥ A J54% TLR4 P AK 1G2 (55 1k , 45
R oR NPT TLRAPUIA 1gG2 5 TLRAEHEA R
g ARe ) (K13),
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A:1:hTLR4-1gG2-H;2: hTLR4-1gG2-L; M: DL 2 000 bp DNA F5
W5 T, B:1:hTLR4-1gG2-H; 2: i Y] pMH3-TLR4-H 754 hTLR4-
1gG2-H;3: hTLR4-1gG2-L; 4 : 1)) pMH3-TLR4-L 75 hTLR4-1gG2-L;
5.4V pMH3 ki ; M: DL 10 000 bp DNA ARfEsr14k
B1 ABRRTLRAFKIgG2EZREHENHMESLEE

Figure 1 Construction and identification of hTLR4 IgG2

A

A:hTLR4 IgG2 1Y Dot blot #:1 ; B: hTLR4 1gG2 (%) SDS-PAGE £
W, M:Marker; 1: AJEHTTLRA LA 1gG2,
E2 ANEHRTLRAFUKIgG2 AL 5EE
Figure 2 Purification and identififcation of hTLR4 IgG2
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Figure 3 ELISA analysis of the binding activity of

hTLR4 IgG2

2.4 AJRICTLRA Fuik 2t APAP % 549 & AT Hi 45
A 1R AE

55X} HRZH 100% A5 R AH LG , APAP 41 24 h {7
AR 33.3%, W T, P 2R A G2 X

(P <0.05, & 4), BLHI R TIFg EE APAP 175510 S T
MR 5 1] APAP +hTLR4 1gG2 4 (1) 24 h 715 %
72 83.3%, 5 APAPALAH EL , WE A &8, W2 22 A 50
T (P < 0.05) , Ut B I 1 5 N JR$T TLR4 Bt
IRREFREAR/N BB SBT3, R4 APAP 53 1Y 2 kI
P05, 5 IRZEAR L, APAP 41 135 ALT ,AST B i
T8 5 APAP 40 AH [t , APAP+hTLR4 IgG2 4 ALT .
AST 357KV 1 25 B A, 0 232 3 01) /2 68.929% Fil
59.39% , Wi 2 22 S B G it 22 3 (P < 0.01, &
5). HZURHEER A WoR , 5% A L, APAP 4
JHF A BH S R BRAR AL, an )z i RBE L R AE A
i % 5 APAP 4 L, APAP+hTLR4 1gG2 41+
(18 33K S B A A W 2 s, S IRAR L, T
FrR(E6),

100 o O XA

—=— APAPZH
%0 —l—.l

—A- APAP+hTLR4 IgG2 41
0 T T 1

0 10 20 30
] Ch)
El4 ABE# TLR4HIK IgG2 3T APAP % S/NRFFAER {5 B9
INREFEERSIT
Figure 4 Effect of hTLR4 IgG2 on survival rate of APAP-

induced liver injury in mice
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Figure 5 Effect of hTLR4 IgG2 on serum AST and AST

levels in APAP-induced liver injury in mice
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WL, TARSE, F-PHT, 45 NURBL TLRABUA 1gG2 %) %t I Z A B 755/ Nl 2 MR 0
PRIEHILT ). B Rt BER R A2 (A AR , 2020,40(5) :645-651 -+ 649 -

x40

APAP+hTLR4 IgG2 41

El6 HEZEME AR TLRAE 1eG2 AR APAPE S/ RATRHR G 2T,

X100 x400

Figure 6 Morphological changes of hTLR4 IgG2 on APAP-induced liver injury in mice (HE)

2.5 ARITLR4 H4k 1gG2 47 APAP % 5 AT 447
&9 B 5T

ELISA K 25 5 i 7% , APAP 404 & [ 1 IL-1,
IL-6 .\ TNF-o [t 5330 B S 38 111, APAP+hTLR4 1gG2 4
IL-1.1L-6 \TNF-aff) ik K V-4 APAP 41 5 2 AL,
3 3R A43 1 2 43.86% . 70.44% F11 30.82% , P 4H 2% 5
HAEAES 53 X (P<0.05,87). Western blot 2 5
7R, HTAPAPAEERA/ INEUFFIEH I T8 1 caspase 3.,
p53 . Bax fll Bel-2 19 ik 7K 15 T X BE4H 5 55 APAP
ZH A L, APAP+hTLR4 1gG2 20 T AH 56 1 - 2 14
caspase 3 .p53 . Bax fll Bel-2 B9 IA K (P < 0.05, K]
8)o VA LGSR FW], ANVEHT TLRA HLAAK AT LAsd i 41
200 AL TR AR R T I A R AR e APAP 5[5
Y A

3 % i

25 FE 4 (drug-induced liver injury, DILI)
JEAE MR TT B AR TT i 25 AR A
G2k Al B A ) S5 i 5 & O B
DILIAE Ml R b e 8 UL B 250 B (adverse
drug reactions, ADR) Z — , K 'E R ZFEH &7
APAP JE— 2 fiff A figg FAGELIRG 25 , 7R3 7 7
TR D S5 3 Ak A A I R A R R kAR
i, /b i I 40 5 3R P450 R GE, R 2 CYP2EL

AL TR ARSI NAPQI, 5 GSH 2454 5 TN AL
W BR  SHUAAR E BUEAT 035 (HSHLIARSE AT
() APAP, 8] 4 M T TR AL A R AL A Qi AN R £
1L % APAP 3l 3 40 At (5 K P450 R, - =
JKEB NAPQI, SR J5 THAE AN IS GSH JE Jl 2R b 14 2 14
JEIN A H, P00H) 2 RLAAR HL 4% 33 4% (electron trans-
port chain, ETC) , 58 H -1t s A4 Ab 038, DT 5
SRR

TLR f&—JAE 9AE RO 1) A e SR Y
ZARZE , WL PAMP Fil DAMP , REf% 54542 4 41
M F Rk b R B 238 P25 R, &
i S 3K B 1) G 95 2R G0 ]S B4R T, o 4
W eI, A FEUT B D Re RS
FLh WP e & B AN R D Re e i 24 [l b
AU S e 3k 8 11 o0 1 (Ig) o Hor [oG 25t dk
AL 4 > B ) [] b A B 2 43 IR 1eG1 (&Y
60% ) 1gG2(2125% ) . 1gG3 (£ 10% ) Fll 1G4 (2
5% ) ,3X 4SS HAT AU 25, B2 2 e 2
G (Fab) i 3 1 20 X% 2 2] B A E 2 5 (Fe) |, Jir
PITHBERAIRL, (B2, 1gG2 HA TR AIGITVEH ,
HEFEGMELBEZELS G WA, R A
P, 1gG2 e TgG 1 i 21 AR

SRR A LA/ ROREMEIRFE AR Rl
WRAE 2 /N SRBE ) e A, AT A AR T, i A8
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Figure 7 Effect of h"TLR4 IgG2 on serum levels of inflammatory cytokines IL-1,IL-6 and TNF-« induced by APAP in mice

APAP(600 mg/kg) — — — + + + + + + ok
hTLR4 IgG2(5 mg/kg) - — — — — - + o+ o+ 15 25 ok
caspase 3 = abBBele ) E ’ - 2.0 —
& = 2.
Bl wmmamemass ), 10 Z1s
= 3
Bax = == == = w= w= == o= == 26 kDa 205 a Lo
& £ 0.5
p3 T —w=aeweaw 53 kD) 300 moo - : T
GAPDH = ee ap e o o o oo = 5 | ]), @Lﬂ% ‘@» D O
e NS N R
?x\\(‘ QX\S\)
?3?» ?3?»
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L5 — 25 Hk
- = 2.0
e
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=
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0.0 . . . 0.0 % % %
) b b
RO R PN\ S
| N\
\\Q x\(‘
QX Q?S
S N

W, P <0.05,

“P<0.001(n=3),
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Figure 8 Effect of h"TLR4 IgG2 on the expression levels of hepatic apoptosis proteins caspase3, Bcl-2, BAX and p53 induced

by APAP in mice with liver injury

FE B RN o AT RN BRUTE R S A
7R, APAP AT S EURFIE A A2 732 th L IRBE  JAE

U TLR4 LA 19G2 AL BREH /N BUALTE A IL-1 . 1L-6 A1
TNF-aff) 23R AR , 26 B A EPT TLRA HTA 1gG2 REMS

4 32 1 SR AL 5 1 N RBT TLRA PUAR 1gG2 AT LB 4] APAP 5 5 1) 28 i [ N o A FE 45 3 B,
S P AU I SR B S SE AR SRR . TLRAPUIA 1gG2 X APAP 55 i Tl 45 A7 38 A i
L3 H ALT FIAST f 3638 K -7 DIAE S RO iF 4t 9 ER

Bt BUBAE bR , ABFSE ELISA 25 5 5K |, 8 s spoph v
S APAP RERS 5 /INFRUINLTE ALT F1 AST A9 55 3%
s, i R $T TLR4 $U Ak 1gG2 7T LA ] ALT #11
AST IR, ARWFFEIL K I, APAP 2/ BRI &
JiE A7~ TL-1 . IL-6 FITNF-o i 2535 B 340, i AR

JHF 2 3 1 = S e A AE T A2 AR AR S R
HMERILAF S S A A AR DG R BLAA (factors asso-
ciated suicide ligand, FasL) 5 H A% #H ¢ A + %2 (&
(factors associated suicide, Fas) B854, fih & 21K 10
=R EBUL TR E S B A Y il e 1
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Ja 75 H (fas associated death domain protein, FADD)

4% procaspase 8, i 1 H #E AL AL B 7= caspase 8,

caspase 8 Bel-2 i T 5815 i It Bid YIHIIE W tBid

T HE R BRI Jit 3y i Bax 1 Bak £ HE (19 28R4

HMEEAL, 51 R AEMLE R C R, AR R T/ IMA R

R o ARSI E AT LU i #0E TLR4 {5

i AT IGEREE 1A A5 APAP 355 Y T

B3t A 0 SERE A LA T AT AR e A

IR e s ARBFTESE R BoR , 50 A LA,

APAP 21 i T~ #H C 2 H caspase 3.p53 . Bax Fl Bel-2

Y3 38 33 B 5 JHCURBT TLR4 HL1A 1962 T4k 24

J&, caspase 3.,p53 . Bax N Bel-2 R R KB FHFT

R FHIGAT UL, NI4T TLRA HTAAK G2 /] LLid i+ 4

T FHEH caspase 3.p53 . Bax Al Bel-2 E‘Ji‘%ﬁi}'@ﬂﬁiﬂ

APAP 5 AR T, TR APAP 1553 1 2t
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