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ARAREL, ARVBR, B e, TEALA

WE BM BRI A (IL) 6 A£X &
Tk H Wy ( APAP) I B2 M AF 4503 (ALL) J5 I AR 1 AR v iy
EF, Ak ROMSESR: K7 3% AMLI2 /N RUE & 40, CCK-
8 AGIIAF R APAP Z5W) Al 1L-6 FF HIFLIR (1L-6 Ab) fE
JHT AML12 2005 200 M 04355 07, 935 i SRl 25 A PR 2
ELISA & IL-6 ¥ J¥ ; Western blot ¥4l PCNA | CyclinD1 ,
HGF 45 FTF W -4 4 5 25 14 7K ; qRT-PCR A& 1L-6 | PC-
NA . CyclinDl mRNA 7K, GraphPad Prism 8. 0 %5 {4t ¥ %
i, R JE CCK-8 ¥, ikt 5 mmol/L fidi 24 ¥k E
TEREILL ] 0. 01 pg/ml 1L-6 Ab YEFH4NME, ELISA {3 & &
1L-6 ¥R ,0.4 .12 .24 48 h IL-6 IRES518 0.1. 794 2. 264
1.658.1.086 pg/ml, Western blot % %, 5 APAP 4t Y
AMLI2 20 HA R[] S AR 1,4 h APAP #H CyclinD1 & FH 7K
SEE B, 12 h APAP 4 PCNA HGF & /K F i (P <
0.05), 54 h APAP 4,4 h APAP +1L-6 Ab 4 Cyclin-
DI .p-STAT3 25 AN AR (P <0.05) ;5 12 h APAP ZH4f
Ft,12 h APAP + IL-6 Ab #1 PCNA K HGF KWK (P <
0.05) ., qRT-PCR 455%, 55 APAP ALbFE AML12 £ i Ho At fsf 7]
JAHEE 4 h APAP 4H IL-6 . PCNA  CyclinD1 mRNA 7K ik &
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23 E 55 ( drug-induced liver injury, DILI)
JEAR 2GR (B0 AR W5 R 0 R 47 , H
RIRFRITAERE EIHES HATe &b E ARG
RGBS 2 JOAR . Horh AX Lt 2 B (acet-
aminophen , APAP) & 1 15 5 (1) 21 JIF 32 48 (acute
liver failure, ALF) 5} 8 W27 0 A8 BP0 405 1B
AR S SO R EOCE SR, RAE
P P2 3 el R 200 RT3 ) A 240 i PR - A
AR, BT Z RO R A1 A 12
400 A & (interleukin, IL)-6 FI i J& 3K % A 1
(tumor necrosis factor, TNF) M R gT =W
IL-6 Fl TNF-o 75 4T S b A S JHF s 0, (RAE R
HIRERS A U 2000 %09 B AR AR A 32
ARV TL-6 7E APAP BT B2 M F 45145 (acute liver
injury , ALL) J& FFFRA= 3 RE P AOAE

triglyceride (TG) in serum and hepatic tumor necrosis factor (TNF) -a, interleukin (IL)-6, IL-8, IL-1B mRNAs
were measured. The pathological changes of liver and intestine were observed by HE staining. [llumina high-
throughput sequencing was used to detect o diversity, (3 diversity and species composition at phylum and genus lev-
els. Results  Compared with the Cirl group, alcohol exposure significantly increased serum ALT and AST in mice
(P<0.01), and obviously increased liver 1L-6, IL-8 and IL-13 mRNA (P <0.01). HE staining showed that
there were scattered cell necrosis and inflammatory infiltration in the liver of mice in EtOH group. The intestinal
structure was not clear, the gland was atrophy, and there was obvious inflammatory infiltration. The structure of in-
testinal flora in EtOH group changed, Firmicutes abundance increased at phylum level (P <0.05) , Parasuiterella
abundance decreased at genus level (P <0.05) , and Closiridiaceae and Clostridium-sensu-siricto were the key gene-
ra. Conclusion  The composition of intestinal microflora in mice with alcoholic liver injury changes, which may
be related to the occurrence of liver disease.

Key words alcohol; gut microbiota; liver injury
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1 WS H%

1.1 sk SEZRA  DERIEFH4E AML12
AR B B K S 3 B2 S50 E W T APAP
I F 5 [E] MedChemExpress 23 ] ; CCK-8 {77 &1 H
7 Elabscience 23 7] 5 IL-6 H FIHTAA | H ZE K #A 1)
H 3£ & Thermo A Fl ; BEFRIL(5 515 T 1 S sk B
¥ 3( p-STAT3) Yk H 25 [E Santa Cruz A w5 E S
1% T 5L SEROE R 5 3 (STAT3) (40 A 25 111 DI
(CyclinD1) M4 41 M A% BT Ji ( PCNA) 40 i 2B
HF(HGF) HLik X1 [ 95 [F CST 22 7] 1L-6 ELISA
A& H RIS A ) TR BRS | 5 R k5|
Yo A B AR T AN W) PCR ARG 3 1 ifg
B VEYIERR A,
1.2 FHik
1.2.1 @iz B/NEUER A4 AMLI2 15 9%
#£ DMEM/F-12 33735 & 10% Ja4- 1035 1% RS
- - M (insulin-transferrin-selenium ,
ITS) 0. S%HBFERNS T2 1% T - 5T H ] H,37 C |
5% CO, KiFRF AT E B3R 1 ~2 d Al
ik 85% A A AHAEAR
1.2.2 CCK-8 %% HOFHUERY AMLI2 404,
Y RS R A R 7.5 x 10°/1/ml, 96 L
MAEEALINA 100wl 20 B, 240 BN BE 5 PBS T
2 IR ,96 FLARE] B IR AT g K 43, B AR [R] 28
W APAP(0.1.2.5.5.10.20 mmol/L) ] 4 12 |
24 J% 48 h,WEE APAP X AMLI2 40l i% 71 (52
i1 ) R R AR 25 R B
ERVETRIRT, 20 B A A &4 B (0,0.01.,0. 1,
1,10 pg/ml) IL-6 HFIHLARAEFH 48 h, W5 H X
AMLI12 403G T3 52, 25 [T BEFL I A 100
pl Ki etk JdiiE 5 N 1L, InA CCK-8 15 10
wl B8 90 min, FEFRIY 450 nm 3740 5 45 LG
JE(E, A 3 IREEES . ANARIE 1 i A = AR

J1(%) = (SE¥2H OD ff - 25 I B 4H oD fH)/
(XFHEZH OD 1 - S X IR4] OD 1) x100% .

1.2.3 Western blot 3  BUMEA4: K] AML12
ML, A0 B S A R T 6 FLtkch, B FL N 100
pl RIPA S (75 1% 5 H B H1 5 + 19% 5 FR
) vk b 2% E 1,4 °C .13 200 1/min 25 min,
BCA A 85 FHH B, A SDS _EAEZZ v, 100 C
A 10 min, -20 CHAE, FEEHFE 10% SDS-
PAGE #8148 Fe gk, 18 3 5% B, 5% R Big 4 7
M1 h, TBST YE, —#T(B-actin:1 : 10 000; PC-

NA:1 : 500; p-STAT3 STAT3 , CyclinD1 HGF ¥4 1
:1000)4 CHFE LR, TBST Ve, —Hr (1hFEHi/h
B IgG 1 10 000, IL=E4i A [gG 1 = 10 000 ) =5 i
H 1 h, TBST &%, # 8 ECL &t B %57 85,
Tanon fb27 & 5% W52 AU &7 HE A8 E B , Image
VA BT B R SR IO B

1.2.4 qRT-PCR %% 6 fLH4F LN TRIzol i H
1 ml, $2HCH A RNA FHAGGETHIE RNA WREE,
FRAE UE B 3B E , RNA 8 5 2 pg 0565, A x 8
gDNA remover 2 ul, DEPC 7KAMEAFRE 16 pl, IR2)
42 CAREMA 2 min, FEJE A x5 RT SuperMix 4
wlo BGY 7774 cDNA 1 pl, BUES19 0.8 ul,
DEPC 7K 8.2 wl LA} x2 S6 Universal SYBR qPCR
Mix 10 pl BCRG AT 20 pl, 7349 LightCycle-480
PCR 1% ( Roche ,version 1.5.0) ,95 °C #ilZ8 4 2 min,
95 CAEH S 5,60 CiR Kk 30 s, JEFH 40 1X,95 C .5
5,65 °C .5 s, AR 4 o3 A R Al PCR 473 7
Wy, e 2 784 TR B 0 B A OG B R AR X LG L
Rt g P ok 1,

1.3 ZitZEAE BURA L GraphPad Prism
8.0 BfF, THEERER I x + 5 Fs, 4118 LB
AR F 7 22500, A [A] LEBCR A LSD- k3, P <
0.05 HZEFAGIHE XL,

2 R

2.1 APAP ¥t AMLI2 AREFE NN R
CCK-8 ¥E1ll 5 APAP % AMLI2 40 It 3% J1 () 5% i,
50.1.2.5 mmol/L A Ht#,5 .10 .20 mmol/L H7F 4
h 4IRS 3 ¥ BT SRR B RRAR (P <0.05) .
5 4 h APAP 418,12 h APAP IS 11 T+,
1M 24 h F148 h ANAEIEG JIHRR2e N 1% 40ME0E IfE 12 h
REWEAE, 7F 48 h, MIH F 10,20 mmol/L 41,5
mmol/L ?ﬂéﬁiﬂ@(ﬁj}ﬁ%, H 20 B 36 7 50%
R, 4% 5 mmol/L 25 vk FEFY LA SN APAP 757
1) ALLFERY . LA 1,

®1 BHERSIMFET

BB FIHFI(5'3")

B-actin F:TGCTGTCCCTGTATGCCTCTGG
R:ACCGCTCGTTGCCAATAGTGATG

CyclinD1 F:TGACTGCCGAGAAGTTGTGC
R:CTCATCCGCCTCTGGCATT

PCNA F:TGAAGAAGGTGCTGGAGGCTCTC
R:AGCTGTACCAAGGAGACGTGAGAC

IL-6 F:CTGCAAGAGACTTCCATCCAG

R:AGTGGTATAGACAGGTCTGTTGG
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[RIHe B A TRl B Al 41 P9 HE %8 * P < 0.05; 5 0.0 mmol/L 4 kb
.*P<0.05

2.2 APAP 3t AMLI12 20 TL-6 iR BB 80
TEFRSEE T fd ] T ELISA X7 &l & 1L-6 R,
0.4.12.24 48 h IL-6 HEE43514 0.1. 794 2. 264 |
1.658 1. 086 pg/ml( F =560.6), VLK 2,

251 o

20F
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~ T
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0.0

0 4 12 24 48
INF A (h)

E 2 APAP Xf AMLI2 B IL-6 iR EHIS 0
50 h % #P <0. 05 ;4B RIZHL P L4 . * P <0. 05

2.3 IL-6Ab Xt AMLI2 ZRBEiE IR ARG UL
B4 41 , 3 ) B 4H /N B TL-6 (0. 25 ng/ml) i 51
20 R 3 R S TR R LAVR BE L 50% Hh A R R
HHE K 0,005 ~0. 025 pe/ml, K e &3 Y IL-6
PT35I EERS B 0.,0.01,0. 1,
1.10 pg/ml, /EFH40 AL 48 h, WAL 4% H1, 50
pe/ml 41 T, 0.01 we/ml 2H 20 L 1% /7 (96.93 +
3.33)% ,ZEFTGIT2EE L (P >0.05) , % 4 i 1
BTG W AMEIVE T ;0. 1.1 .10 wg/ml 4240 MO T% 71>
B (94.33 £2.69)% . (94.52 £6.94)%  (94.59
+6.65)% , 2R A G FE L (P <0.05),th3 4
) 22 TG (P >0.05) , #EH 0. 01 g/

ml Y EE TS S . WA 3,

100 F * *

751

A0 3G 3 (%)
3

25

0.00 0.01 0.10  1.00 10.00
IL-6AbIK % (ng/ml)

B3 CCK-8 £ IL-6Ab Xt AMLI2 4B 5% 7169 2205
50 pg/ml 4HE . " P<0.05

2.4 APAP,IL-6Ab X AMLI12 4§ ffl CyclinD1,
PCNA HGF EEBQRIEMEM  H£H0.4.12 .24,
48 h WHA] 5, T f# PCNA  CyclinD1 \ HGF %548 4 1Y
FiIKIEO . 5 APAP AbBRAH M FL A A ] 55 L4 ,4 h
APAP 4 CyclinD1 & 7K V-4 15,12 h APAP 41 PC-
NA HGF KV fi , 2R WA E L (F =
700. 80 .2 016.00 .14.48) (Kl 4A . F .G H),

FARER IL-6 7 ALL J5 i B2 B4R, 76 FiUE 1)
i [R] SOV TL-6 Ab 78 JH-451 495 J5 AN [a) [ B 4
B R R AR, IR T S 45 R 7E 4 h
Kl CyclinD1 STAT3  p-STAT3 2 F/KF-,12 h 460
PCNA HGF fHAEMCHRPRIE K-, 5 NC 4
B 1L-6 Ab 4H p-STAT3 . CyclinD1 ,PCNA . HGF & [
TR R TG E 4 h APAP 4] p-STAT3 &
FK 2635 7HE (K 4B) ,4 h APAP 41 CyclinD1 &
K-k I8 (81 4C) , 5 4 h APAP 41 [L#,4 h
APAP +IL-6 Ab #H p-STAT3 CyclinD1 & [ 3635 K%
K, 5 AR X (F=248.7.1805.0) (& 41,
1) 5 NCZHEH#,12 h APAP 2 PCNA E /K%
kTR (K4 D), HGF HHKP-RILTE (E 4E)
512 h APAP ZH H#E,12 h APAP + 1L-6 Ab 4 PC-
NA HGF HHRIBHL, ZR AL E L (F =
110.30.37.84) (WK 4 K.L) ,
2.5 APAP IL-6Ab X AMLI12 4Hh8 s IL-6, Cy-
clinD1 , PCNA mRNA U800 MR ZK IL-6 1E ALI
JE it BT, EH0 4 12 .24 48 h IF[H] A, T
fi# 1L-6 }2 PCNA % mRNA /KF, 5 APAP Ab B
AML1 2 2 Jfi JH: s B (8] 50 L6 %, 4 h APAP 40 1L-6
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B4 APAP.IL-6Ab Xf AMLI12 4l CyclinD1 ,PCNA HGF ZE R XXM
A ; APAP A3 5 S T i 6] s P A2 A G 2R 1 3R 1500 ; B APAP Fl( BY) IL-6Ab b3 4 h, &AL F4H STAT3 \p-STAT3 2K (1515 I ; C: APAP
() IL-6Ab 47 4 h, AT CyclinD1 85 A FEIA 1AL ; D APAP F1( %) IL-6Ab ZLBH 12 h, &AL FHZH PCNA 5 1425515 00 ; B APAP F1(5Y)
IL-6Ab 4030 12 h, & b FILH HGF 25 (3R ;1 :NC 41;2:4 h APAP 41;3.12 h APAP 2H;4:24 h APAP 41,548 h APAP 41;6:1L-6Ab #41;7:4 h
IL-6Ab + APAP 41;8:12 h TL-6Ab + APAP #4; 5 NC 41 F 4. * P <0. 05 ; HiAb 4 A BE4H 1] FL 42 . * P <0. 05

PCNA CyclinD1 mRNA 7Kk &0, 22 3 ¥4 4811
X (F =15.07 ,413.40 .66.29, P <0.05) (&l
SA.B.C), 54 h APAP 41 L% ,4 h APAP + IL-6
Ab 21 PCNA CyclinD1 mRNA /K&K, 2% K
Bt # i L (F =88.120.5.671,P <0.05) (& 5D,
E).

3 g

TL-6 J2&— 7l Z2 D RE L4 I PR 5, 3 o 981 4 36 7
PEGRRE, X JAE | IF A P G % B 2 B A
FIST L SRAETENF RSN 10 fih K 326 Ji K T v oy 3
TEEAE, AR WOE 2555 0 I 40 45
132251 e RAE IR 52 L G S, R N IE 5

7N, APAP 3o 5 B F/INIE A ot PR SR BE SR AE 4 Jif
RO R ot 5 | kS 2 Pk AR A S5 1y DA TT - 380 — Ik 4
Yo WMIKSERTSE BN, APAP AL 4175 5 4T 40 i 5
T, JE O AT S fioh & 98 i B i DA T 412 14 2 51 I
WEFRAE . DILL sl 445 8 1F 5% 3¢ B 4 E 76 5 10 B B
VoS 5 , 15 00 B B U 4R F A PR A TL-6
AT A5 T R LA 405 LA B P A A R
MYERE 2 E 2, HAETC T DILL 5 4 MK -F B
A ARG 0 0 RSP IR SR TL-6 X4 R
i SN TG B R VEH

S PR 38 5 S — R A e SR R R R A
JLJEL 300, DA 42 08 20 B A ) A R A4 G
S.G, M F1 G, # . IL-6 {2 i T 40 s I\ G, 3 U 5]
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5 APAP.IL-6Ab X AML12 ZAffich IL-6, CyclinD1 ,PCNA mRNA KIS0
A B .C:APAP b3 AMLI2 4012455 1L-6 \PCNA | CyclinDI mRNA 7KF; D E: APAP 1 (Z() IL-6Ab 4 HE 4 h, £ 4b B4 PCNA | CyclinD1

mRNA 7K ; 5 NC 448 # P <0. 05,55 APAP 41 [L%¢ . * P <0.05

G, TS 1, G2 B i B3R F =23 STAT3 2%
TERERENL , TEAN A b 16 306 56 225y 24
KRB AL M /E T CycelinD1 #1 p21 J3F
JET AN AR 5, ORA 20 B 2 ST SR o b
YMIFET, CyclinDl ZEANAEH G, #EA S Wiy
R E TR, HR AU AZ STAT3 i, 7E G,
T, CyelinD1 KT, J5 20 T X 5k 250
i S W T IR AW &, PCNA 78 S Wikt
i, HRIR S G, /S H 38 5 06 X % A1 56, IR 7E 4
it JE 300 445 o B A0 PCNA T CyelinD1 22 [8] 1
AHEAE LI G, ) DNA 42 RT& . 78 G, 11
S B AR SRR, CyelinD1 7K FFEAK 512 PCNA M
AR, IS B Ak DNA s st

ST SE KB, APAP /EFH 4 h J5,5.10.20
mmol/ L ZH 40 I8 15 7 357 HY BUAS [R) R 2 1) AT B s 4l
MITE 4 h VIR, 3% — 45 5 5 Preeti et al''™ #f
FELERANST . APAP 2524 12 h 40 TG 1 1k B 6 {H
HEDIZHAEAE 12 h BT 45 )5 9 FAE 107 24 h Al
48 h ANMLTE SIS T B X T RE 5 2 RS E I T
21 it 5 SR A5 A 0 A0 R P A A RE 0 A e, HLEE R 3
HESRY B ETHFE A EY R, 04,12,
24 48 h IL-6 Ve B 43R, (0 S 30 i vk B 2 e iy A
A, I A AR e 2 Y TL-6 VAT 5 | 3B 4 o s 42 1)
AR, FE CCK-8 SEE i 5ik i IL-6 Ab /E Ik
JERE, 50 we/ml 40 H#E,0. 01 wg/ml 2H 40 7715 5
$9(96.93 +3.33)% ,#25 0. 01 pg/ml IL-6 Ab X} 1E
G S ETS A TR

IAh, PCNA HGF /K F7E 12 h el , Tt
I F ] 5 CCK-8 41 i ) A2 fk fa ¥4 — 3%, 1 Cy-
clinD1 2 7K 7 4 h feim, HER KB [E 55 T PC-
NA HGF , 3X —25 5 5 4l i Ji 1A 25 11 1 ek ) 2 S
P PEFOABIS AT, AMEE S 15 ETE R 2
YA S i 1 A AR e ALY CyelinD1 25 H
JKFAE4 8 h FHiE, 2 12 h K E BN FLL K | X —4%

TS IZFFE L5 AL, Hl 00 200 B P ) s
AIBETE 12 h, HGF 38 ik 0% 4k A 1 B3AE IR 1 3 [
R, Hl# DNA B HDEA SRR m' ™ . 5 NC
ZHIHHE,4 h APAP 4 CyclinD1 25 F /KR K, 5
4 h APAP 4AH I ,4 h APAP +IL-6 Ab ZH AW ;
5 NC 41 H#,12 h APAP 2H PCNA (HGF & 1K %
THEr, 5 12 h APAP 4 %5 ,12 h APAP +1L-6 Ab 4
FIRWHAT . &40 L#R, STAT3 M Lk 2E; 5 NC
AT 4 h APAP 4 p-STAT3 K ATE, 54 h
APAP ZH L8 ,4 h APAP + IL-6 Ab 41 K W%, %
B 1L-6 Ab 3 o HP A1 1L-6 AT HI ] T STAT3 B iR
1k, PEICHED TL-6 Ab 38 it o Al TL-6 R 2k 28
STAT3 & 7K, (H 2 BB IR p-STAT3 7KF,
A0 FA AR DGR IR IA

qRT-PCR SLH 3R B, #F 4 h APAP 41,11-6  PC-
NA CyclinD1 mRNA 7K-F-i5 &4 | $2 75 1L-6 A BETE
UEEF IR Bl T 40 A JE 0T A 2 R, fE IR A B DNA A AL,
AL BEE S SAE ST . 5 4 h APAP A I6#,4 h
APAP + IL-6 Ab ZH PCNA  CyclinD1 mRNA 7K - [
. UL &5 SRR TL-6 Ab 3 i F0 1L-6 37 761
STAT3 B AL , 1M R AR A AH DG SE PR SRk /K
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Resarch of IL-6 in liver regeneration after

APAP-induced acute liver injury
Yu Fugian, Song Shasha, Lu Yan, Zhang Lijiu
(Dept of Gastroenterology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 )

Abstract Objective To explore the role of interleukin(IL) -6 in the process of liver regeneration after acetamino-
phen( APAP) -induced acute liver injury ( ALL) through in witro experiments. Methods In viiro experiments,
AMLI2 cell lines which originated from normal mice hepatocytes were cultured and treated with different concentra-
tions of APAP drugs and IL-6 neutralizing antibody (IL-6 Ab). CCK-8 method was used to detect cell viability and
screen out the appropriate drug effects concentration. The IL-6 concentration was measured by ELISA. Western blot
was used to detect the expression levels of liver regeneration-related proteins such as PCNA, CyclinD1, and HGF.
The mRNA levels of IL-6, PCNA and CyclinD1 were measured by qRT-PCR. Datas were analyzed by GraphPad
Prism 8. O software. Results Based on the CCK-8 data, the optimal drug concentration of 5 mmol/L. APAP was se-
lected for modeling and 0. 01 wg/ml 1L-6 Ab acting cells. The 1L.-6 concentration was 0, 1.794, 2.264, 1. 658,
1.086 pg/ml at 0, 4, 12, 24, 48 h, respectively, measured by ELISA kit. Western blot results showed that com-
pared with other time points after APAP administration on AML12 cells, the protein levels of CyclinD1 was the
highest at 4 h, PCNA and HGF were the highest at 12 h(P <0.05). Compared with the 4 h APAP group, the ex-
pression of CyclinD1 and p-STAT3 protein in the APAP +11-6 Ab group decreased (P <0. 05) ; compared with the
12 h APAP group, the expression of PCNA and HGF in the APAP +1L-6 Ab group decreased (P <0.05). The re-
sults of gRT-PCR showed that the mRNA levels of I1L-6, PCNA, and CyclinD1 in the 4 h APAP group reached the
peak (P <0. 05) ;compared with the 4 h APAP group, the PCNA and CyclinD1 levels in the APAP +1L-6 Ab group
were reduced( P <0.05). Conclusion 1L-6 Ab inhibits STAT3 phosphorylation by neutralizing IL-6 and subse-
quently inhibits liver regeneration. It is speculated that IL-6 may play a role in promoting liver regeneration after
APAP-induced liver injury.

Key words acetaminophen ;acute liver injury ;interleukin-6 ;IL-6 neutralizing antibody ;liver regeneration



