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BE B38BT E a R 4 BT 3238 (Acute liver failure, AHF )84 FFA4F A . 77 5% il i3 B8 A5 52 44 D-GaIN/LPS #) 2 AHF
SRR SR AL A AT R4 AHF AR 20 (AHF 40) At BR S E A 28 2 W AT %9820 (GCs + AHF 41), i@ 4 Ash AL F 5
Fr A s R do i 7 ALT . AST.TBA  TBIL . DBIL /- ; 5& /i ELISA &7 & & o) ﬁum,%u}v IL-1B . TNF-o IL-6 K -F ;i@ i 2 &
PCR ##] mRNA i K ; AR - 40 (H&E ) § &40 AT 2028 57 32 3245 0L ; So. 98 2 2240 S AP 2022 7 SOX9 Rk K% &
Jrep ik A Hedgehog 135 @8- £ 42 % G BT o9 Rk R-F, &R 5t @4ait, AHF ?ﬂ‘l‘ rﬁuﬁl?ﬂ ALT . AST.TBA.TBIL,DBIL,
MDA TNF-o,IL-1B #a IL-6 K 2 # % ,S0D . GSH #= CAT & MK F 2 F KA&(P<0.01);5 AHF 28485t , GCs+AHF 28.)s R fn
&% ALT AST.TBA TBIL DBIL MDA TNF-o IL-1B #= IL-6 /K- 2 ¥ 4%, SOD . GSH #= CAT 7&K F R EH 5 (P<0.01),
H&E 4 &4 R 27, 3 R R IE by i B 5 69 4 f 454, AHF 280 5 h 307 2 69 4 B3R st Am KM 20 20208 ; &5 AHF 48
Ak, GCs + AHF 48/~ ¥t L3R e K M 2 i I F R B BAL R E M 58, oBEALILF R B+ 5ataagrt , AHF s ZAT
M SOX9 # & kKPR FIHFZH (P<0.01); 5 AHF a4t , GCs+AHF 280> AT IE P SOX9 #) & ik K B F KA (P<0.01),
Western blotting 25 3% 2.7, 55 BB 204835, AHF 28]~ 5,49 Hedgehog i@ #% £ 42 % & B F Shh Ptch-1 #= Gli-1 & & &k K-F 2 EH 5
(P<0.01);%5 AHF a4k, GCs+AHF 2845 Shh. Ptch-1 #= Gli-1 & & & ik K-F B F BAK(P<0.01), &5t : GCs T A 2 k& AHF K
FE e FaAT, BRSO R T Rk 323 &M AT 3298 ) RALAALAE 71, FH1% Hedgehog i@ %% 42& & B F A R EH o

SEERE 45 K M 2 AT %98 ; SOX9; Hedgehog 155 il 9%

hE 43S :R-33;R575.3 XHERIRFEG A XEHES:1673-6273(2021)20-3818-05

The Effect of Glucocorticoids on Intervention of Acute Liver Failure
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ABSTRACT Objective: To investigate the effects of glucocorticoid on the intervention of mice with acute liver failure (AHF). Methods:
AHF mouse model was established by intraperitoneal injection of D-GaIN /LPS. The mice were randomly divided into control group,
AHF model group and glucocorticoid treated acute liver failure group. The levels of ALT, AST, TBA, TBIL and DBIL in serum of mouse
were detected by automatic biochemical analyzer, and the levels of IL-13, TNF-a and IL-6 in serum were determined by ELISA kit The
expression of SOX9 in liver tissue was detected by immunohistochemistry, and the expression of key protein factors in Hedgehog signal-
ing pathway was detected by Western blotting. Results: Compared with those in control group, the serum levels of ALT, AST, TBA,
TBIL, DBIL, MDA, TNF-a, IL-1@ and IL-6 in AHF group were significantly increased, while the activities of SOD, GSH and CAT were
significantly decreased (P<0.01). Compared with AHF group, the serum levels of ALT, AST, TBA, TBIL, DBIL, MDA, TNF-q, IL-18
and IL-6 in GCs+AHF group were significantly decreased, while the activities of SOD, GSH and CAT were significantly increased(P<O.
01). The results of H&E staining showed that the liver sections of control group showed normal cell structure, and AHF group showed
extensive cell necrosis and inflammatory cell infiltration; compared with AHF group, the pathological changes such as cell necrosis and
inflammatory cell infiltration in GCs+AHF group were significantly reduced. The results of immunohistochemistry showed that compared
with control group, the expression level of SOX9 in the liver of AHF group was significantly increased (P<0.01), while compared with
AHF group, the expression level of SOX9 in the liver of GCs+AHF group was significantly decreased (P<0.01). Western blotting results
showed that compared with control group, the protein expression levels of Shh, Ptch-1 and Gli-1 of Hedgehog pathway in AHF group
were significantly increased (P<0.01), while compared with AHF group, the protein expression levels of Shh, Ptch-1 and Gli-1 in
GCs+AHF group were significantly decreased (P<0.01). Conclusions: GCs can effectively improve the liver function of AHF mice, re-

duce the expression of inflammatory factors, improve the antioxidant capacity of AHF mice, and normalize the expression of key protein
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20 JF 2298 (Acute liver failure, AHF) J& — i 58 L {H 15 &%
A B , R U R i A 1A 4 SR e Fn
JFDIRESZ A0, vk Ik £ 3 A ACRE TR K 22 AR R S R 1Y
A BRI 9T R s MK B R A L IR
SCHRFEIA,  SO0E SN R4 T 7E AHF B9 &bl & 4%
FEEHR, B R T3 (Glucocorticoid, GCs ) # 4 i FH T2
JFEES IRY T, A0 — BAFEE Sl AR, K22 B L
FF GCs T2k I IRy 7 IO RIS, 3 SR /N
Y GCs BIIBH LE B 4 bk T2 08 FR B 15 0 v J e 1
BRI ) F GCs 235 | R Gy I o i 5 o JFP AV A S 3o

Hedgehog {5 5l e shIRiG & & . A8 it it
TR AR CSEE T, O o BEORSES, SCBkEE A, Hedgehog {5538
S5 T 2R (B AR XN A5 ) 1 & AR R R T
S5 T R R L AR, Ah  Hedgehog {7553 7 JIFHIE /Y
AR S g i Rl R A T B FH OO, BFSE A , Hedgehog {5
S B I SR R S AR MR I AT AL s TP
WU AR, WG Hedgehog {5 5 A AT LU 5 T-AH 41
Bk, 10 R LA I A SR A LI, AR a0 A 2k Ak K it A5 A E A
HERR, AR TEGIR R T NS s AT RE
HAE LA N Hedgehog 1553 35 1 T HiAE

| AR i

1.1 e sh#FnikF

C57BL6 /N Ul 7Y 223838 K356 3l oL [SCXK ()
2020-001]; D-GaIN/LPS It F Sigma 2\ 5] ; Z AL 1T BY#5 . DAPI Iy
TR FEEYHAA LA ; ELISA X7 &4 T Thermo 437 ;
IRANM - L (H&E) G AR & W T = RAEVEARFRA
] ; DAKO H s A AR & T i sl A RA R 3
T SO A MRS A BRZS 7 ;s ProLongTM Gold AntiFade
ik 7| Iy F Cell Signaling Technology /3 & ;SYBR green PCR
Master Mix 12t 71 & W4 T 1 ¥ ik & 36 42 9 s RIPA. % it )
Thermo /A 7] ; 3 5 A2 %56 (ECL )i W T Thermo 4w 5 iy
A —Pi L =P T Abcam 2\,
12 7%
121 SRR B/MRERAE  PRTIRE 18~22TC W%
B 50~60% 12 /NS SGREIE PRI B4R I 3l R PR SR 1R, (RAIE
IKFEY TR, I R AR/ R KR B 0/ R
Bk 343/ N T8 AHF BRI AHF BERDINEUR H
Ji 1 13 45 D-GaIN (750 mg/kg)/LPS (15 wg/kg), fEH] 6 h, @57
AHF 58 5 38 5 Rl JAF T RE 7K 7 B INE 2H 2 s AR S 440
AHF 158 G H#ES i . 361 AHF 3SR 19354/ R EA T
RIS A AT IR R R BT 9 —Fh, 50 mg/kg /MR,
Wi s /N FRUSEI A2 Oy - VRS A I K A S e X B2 (8

H) AHF Bi%IZH (8 H, AHF 2] ) FUH Rz T ik R A R S R Ty
2H(8 H,GCs+AHF 41).

12.2 /INREFINBE/KFERR4GM R IHE M FIE AL TE /N R
FFAER IR KA I FFR AT -80°CIRAE , AR R 2255
%, AMNEIMT 4°C,5000 rpm B.0 10 min, 435 M35 HEARAE T
20°C, A& SR 2L AP D retaill . Sl Rere e brok 4 F A
255 B A3k ifL 3 ALT (AST - TBA | TBIL .DBIL /K%, R
ELISA 3251 & I 7™ 4% 4% FE il A 18 W 4530 52 i 3 IL-18 . TNF-o
A1 IL-6 /K-

1.2.3 /INRATERFRIEMRQN KRS B TR L, S B
UKV B A B ER K BT, IFAE 4°C (5000 rppm T AJ3E I B0 30
min, YCHE B SRS AR BT A AL RS 30K R & 1Al SOD
CAT .GSH Fl MDA 17K,

12.4 FHARHKE - RA(HKE ) BURTRET -80CrkAH IR 7
HIFARER, PR, - T A S B SRS T A ) (5 pm)
X A D) R P A 10 min, BT R H 2R
YRS 10 min; SR £ BERSE PEME (JE/K ZBE, 2 min; 90% £, B
2 min; 80%Z. [ 2 min; 70% Z. B 2 min ) , 75 5% F 28 WK e i
2 min, X} AT E) R AR 2 K H&E i3] & R Ak
IR YL A, 10 min, I FHZEIRK L 2 2R e}, P e e
YL 2 min, F )5 S BOK GBI 3T A A
BT MR

12.5 EHALALE KUILFNIFALWI R, 78 PBS ik 2
K. ffiF§ DAKO 454 {hi7) & 1 DAKO %0+ 20 min i
TR . BHJG, HPBS R, HE=HE NHE 0.1%
Triton X-100 [ PBS #1215 20 min, #£ 5 G E 280k
3R BRJE T 5% AN 0.1%n 3 20 FefiAHs Bk b 28 iR )
[4] 60 min, S8 J5KF—4H1 SOX9(1:1000)F 4 CHEHE I o TR
FEAE PBS Hykds 3 0, 95 Z40(1:500) £ =R FIHER 2 he
FEGH PBS P 3 ¥k, F DAPLIEE 30s, FE5H PBS ik 3
WK, SR JE ProLongTM Gold AntiFade 3770 AKE S o Fe e B
R TR )3 Eclipse £k2¢t W UBEFA8 I 4047

12.6 SLBIES PCR ] Trizol izt 7 MU HERE 5 43 B 4
RNA. f§iff] SYBR green PCR Master Mix i#f75E & PCR, 5|¥)
By EH N E ; B-actin: 5'-CTGAGAGGGAAATCGTGCGT-3'( iF
] ) Fl R:5-CCACAGGATTCCATACCCAAGA-3' (% [f] );
TNF-a.: 5-GGCAGGTCTACTTTGGAGTCATTGC-3' (IE[4] )Fil
5-ACATTCGAGGCTCCAGTGAATTCGG-3' ( Jz [ );IL-6;
5“TTCTTGGGACTGATGCTG-3'( iE ] ) Al 5'-CTGGCTTTGT-
CTTTCTTGTT-3' (JZ [ );IL-1B:5-GCAACTGTTCCTGAAC-
TCA-3'(iE [4] ) Fil 5'-CTCGGAGCCTGTAGTGCAG-3'( % 4] ),
PCR fELL T 5544 Fili47:95°CARE 30 s, SRIGHE 95 CAEM: 5 s,
60°CiB k 45 s,72°CHEAd 60s, 1 30 AMEFF .

1.2.7 ZAKEE (Western blotting)  HUMNRFHLISI3K, H
A R 2 AR RIPA 22 piii 246% , $REUEE M
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FH Bio-Rad & [ 70 BTl f G B W . B L4 10%  Tukey's post-hoc Z 8 AT, P<0.05 g EASIT4E L,

SDS-PAGE BENE LUK BIIG ,  FREE RS 51 3R w96l £ 0 ] e ALt 2 mE

o FH 5%BiIE Wk 5 1x TBST( 45 0.05%0H- i 20 ) PBS )7E

ZR T E 1 h J5, A Shh(1:2000) PTCH-1(1:1500) .Gli-1(1: 2.1 #ERRHEME AHF /MNREBTFIBEIEIR

1000) . B-actin(1:2000)—Hi7E 4°C FIFH 16 h, SR/ f# ] TBST 5% RZAH LG , AHF 21/ R M 7 ' ALT . AST  TBA TBIL
VR 3 UK, S min BB S HOHGL SR (HRP) (B = A DBIL K3 7+ (P<<0.01); 55 AHF 414 I, GCs+AHF
Fi 1gG(1:10000)7E 2 I FWEE 1 h, JRRIL2: & G(ECL)K: 41/ BUIM ¥ ALT AST . TBA TBIL #l DBIL /K - i 3 [ {ik
MERF SR E . ] Gelscape B TE LR E R (P<0.01), SXTRZA L, AHF ZH/N R MDA 7K i 3 7t
53T f,SOD GSH FI CAT {f#E B E K (P<0.01); 5 AHF ZHAH
1.3 BRI EEMT ke ,GCs+AHF #1 /N i il MDA 7K 3F & 3 [ ik ,SOD .GSH FiI

I S B LA bR (SD)FR . R e fse CAT bk 25T+ (P<0.05). W3R 1 AIIA 1.
K2 J5 2537 (ANOVAS) XF45RBEATGiH 50T, SRS #EAT

x| BEREHERE AHF /NRIN7E ALT,AST, TBA , TBILFA DBIL 7k
Table 1 Glucocorticoid improves serum ALT, AST, TBA, TBIL and DBIL levels in AHF mice

Groups No. ALT/(U-L") AST/U-L") TBA/(umol-L")  TBIL/umol-L")  DBIL/(mol-L")

Control 8 6225+ 9.78 4525+ 6.25 3025+ 6.87 5.57+ 1.26 2.58% 0.59

AHF 8 48225+ 68.25% 32528+ 36.58* 5220+ 8.25* 18.25% 3.69% 10.98+ 2.14*
GCs+AHF 8 125.50+ 23.48" 82.57+ 9.25" 35.87+ 547" 725+ 2.47* 4.58+ 0.98"

Note: Compared with control group, *P<0.01; compared with AHF group, “P<0.01.

MDA (nmol/mg prf)lein)
SOD (U/mg protein)
CAT (U/mg protein)
GSG (U/mg protein)

A Control ; FAHF B Control AHF  GCs+AHF C

1 GCs 3t AHF /NG ATBE MDA(A).SOD(B).CAT(C)#1 GSH(D )i&E 7k F a2 08
Fig.l The effect of GCs on the activities of MDA (A), SOD (B), CAT (C) and GSH (D) in the liver of AHF mice
Note: Compared with con group, **P<0.01; compared with AHF group, #P<0.01.

2.2 WERFBUMERME AHF MNRATARREEN SRR AR . 5 AHF 2047 o, GCs+AHF £ Fh 4y
H&E Qe (A5 R BoR, XL/ AP IEDT R R IEH B RN P 240 M 35 1 25 g A8 A6 35 058 o X 15 B GCs X
ARMIZEHE , AHF 41/ BRUR 7R 1 2 B BR A0 (052 894 D-GaIN/LPS 5550/ NUTHB BAT BRI . LI 2.

Control AHF GCs+AHF
: S ’A : ; .c o 4 .:r.':“‘j".;;"f".“';!_’ > ( 9 ¢ "‘"50"'“.‘ “’8‘
QRS S T A A R y :
e CRenom ey BN TNy 0 AT (e e b o
zod.‘ o) ';-‘-‘:“ [,% &39 ,s‘z ‘ﬁ;,;'}"»)‘*“"w,) ‘h “' £R N .
S50 ¥ o v e " , 1o o =L .,_'l“" "ﬂ\ .‘%J‘U% ¥
O;-: e > ; :;. .:‘ vu 7 ].,/ & » ’(-v‘ﬁ s .-' 3 .65 ‘9 '-’ .
» N & - - - 1 - v
g e i g S ‘ifﬁw B B ,?,,‘\“, < ‘w‘
ofes " g te ¥, . g 4-.’\"§\_'{ S S '°: :5 -“.' : .“f:,'o"d“.'
n o' BRSO N, TR AN NVRL WY ek v il o ""a
& :.. T O?."';i o _‘_ut . S ‘:L § ." Lt“ DY - Lte "h Cak ﬂ.._ g

2 GCs 3t AHF /MR BT EE LR B L Y2 M
Fig.2 Effect of GCs on pathological changes of liver tissue in AHF mice
Note: The scale is 50 pm.

2.3 MERBREEIMS AHF NRAFAE BTSC REAREY SOX9 ' SOX9 HyRAKFERETE (P<0.01); 5 AHF AL,
BRIE GCs+AHF 40 /N B IE Fh SOX9 1) 335 /K i %M (P<

SR HAUL 2R WoR , SXT IR A LL , AHF /0 BUITIE - 0.01). WA 3,
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Fig.3 The expression of SOX9 in the liver of AHF mice was detected by immunohistochemistry

Note: A: Immunohistochemical test; B: SOXO9 positive cells calculation;

scale is 100 wm; compared with con group, **P<0.01; compared with AHF

group, “P<0.01.

2.4 VERBUEERIG AHF /NRBIHKAE
X IRZAAR LG , AHF ZH/NBUILTE P A PRI T TNF-o
IL-1B FI IL-6 1 5 Al mRNA kK2 83 T (P<0.01) 5

~ 15007 2500+
E 2
2 5 20001
5 1000 b=
:g £ 15004
H E

E 500 g 1001
g g

3 g 500
z =
= o 0
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= 80+
g -
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3 <
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D i

4 GCs BR T AHF /INRBI% 5 R 52

5 AHF 44, GCs+AHF 2/ FUfLE o TNF-o IL-1B F IL-6
U mRNA kK1 & AL (P<0.01), Xsbzb gk
IR TR E I T AHF /N AE R TRUZEA, WE4 .,

v ow & ow
g 2 8 =

IL-13 concentration (pg/mL)
g

AHF GCs+AHF Control AHF GCs+AHF

w
=3

Relative IL-13 mRNA level
3 2

e

F

Fig.4 GCs reduced the inflammatory response in AHF mice

Note: The serum levels of TNF-« (A), IL-6 (B) and IL-1 (C) were detected by ELISA kit; the mRNA levels of TNF-« (D), IL-18 (E) and IL-6 (F) in liver

tissue were detected by real-time fluorescent quantitative PCR; compared with con group, **P<0.01; compared with AHF group, #P<0.01.

2.5 ¥ER RS ES M AHF /B Hedgehog 38 8§
Western blotting Z5 K 7~ . 5XFHRZHAH EL , AHF 41/
Hedgehog 3 %542 14 [ 7 Shh Ptch-1 1 Gli-1 25 {48 157K

Control AHF GCs+AHF

Relative protein expression level

SERETE (P<0.01); 5 AHF 404 1L, GCs+AHF 20 /)N B
Shh Ptch-1 F1 Gli-1 & [ 235K 1 Z AR (P<0.01), WL 5.,

EzE  Control =2 AHF GCs+AHF

%%k

0.59

0.0
Shh

B 5 #ERB#E T AHF /MR Hedgehog 1B BR X8 E A B FHIRIE

Fig.5 Glucocorticoid down regulates the expression of key protein factors of hedgehog pathway in AHF mice

Note: Compared with con group, **P<0.01; compared with AHF group, *P<0.01.
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Hiil, ARG AHF ABURRCRARR 2251 HAtT-Re,
B I, T Bl L AT HLHI ST, T3 TR YT 25 e s .
MR AR, FOIRE & & A T EZ W, A B
FIMAEM, SCHERRAA , B AN ATE LN 2 0 R0 A 2t g 1
S R T EAE AT, D-GaIN/LPS i 34/ NL AHF %
FTEARTRMSIESY, TR AHF 978 8OT M
YT Kb,

SCHRZEH, i Z i (Lipopolysaccharide, LPS )i & i T4 13
K50 5% A) B P9 R A0 M RIS S A0 9 i AR A o6 1, Rk,
D-GalIN/LPS 75 5 0] LAY K43 , W4 M g8 1, B it 41
AR HABALH] i B2 Y, ARWFFTH, L7 ALT AST . TBA
TBIL F1 DBIL 7K 0120 2355 B 27 ol A8 5 iR i sh i g i 5
AHF HBE MG R UEE—30, 5 {# /] D-GaIN/LPS {4 AHF
TR Y FEABRIF 5 AR 45— 30 (RS B2 TR (GCs) ] LABEAIR iM 75
FRORH R Rl 9 3R 7KOF TG A S B 2R

WFFE M, LR AES LPS/D-GalN 75 S 2t T
1ig K09 8 At AL =4 MDA & 1 R e T 42 P g it
AALRITREE IR e S e T PR i RO RE RE Y, P ZT P )
LA AL EE (B Un SOD Fil CAT)ZE 4 it K & B A3 5 i,
FRl A IBTIMSR A=A 0 B SR A An i se 8 R, GSH
PRI A BB B, T 5P A LIS A, LI 1ER
BB 1 ROS SIS M 40 it 5 e T2, AFse g Rk
BH, Bl fi F LPS/D-GalN 4P A4/ H SOD GSH, CAT K7k
SEREARFT MDA F7K-F34 0, iX RTS8 . Bl A GCs
A DL RS SOD, GSH il CAT (35, FfFE{% MDA (17K
o XKW GCs (A 5 1 HIFR o 5 HAT AR A G

SCHK 2 B, TNF-o, IL-18 1 TL-6 45 48 1 40 g [ + &2
LPS/D-GalN 7| 2 i1 2 M JFF 32 05 19 G #9929 D-GaIN/LPS
7S040 E T 2 2 TNF-o /5%, 1646, GalN/LPS 55
1) AHF /MR A9 TNF-o0 KPS K BRAEE R B T A DGR,
TN RN, A TFfE SRS B AHF B4 T i EH
PERNRAE SN M 28 H R BGH — B A FB A=, EABESE T, R
PEZR L P - (TNF-or, IL-18 il IL-6) 2635 5 AT A5 2 VIAH 56,
{H GCs P A7 34 FEARE 26 5 M [ 2635 7K F

SCHRFRHA, SOX9 J& /N FRUFFE AR A T 42 (Biliary tree
stem cell, BTSC) [ARM) P9, FEfH SO i 40 i 45 5 i
Notch {55 B G5 SOX9 Feih KA A EET, AR 7T 4s
W], AHF /R A I o SOX9 4 33k /K 7 18 FH i, i
GCs A AL AR SOXO 1YFRIKIKT- o 1 St JFF I vl A FH 20 i g
1, Hedgehog {5 5 i [ i 5 716 £k 2 JFF 40 M 92 1) & 2R MLl 2
— 2 SCHRFE, 48 Shh F540570 7 LAH W Hedgehog {5 5
%, 00 H R IR R Y 3R, 76 HFEEAT D Hh Hedgehog 5
S S S BUFZHZURE A Shh T Gli-1 mFik, H 5
JEA e PR RN BT B IE A OE R, AR AR R,
AHF 21 %) Hedgehog 38 I JCH# 8K [ [ F Shh Ptch-1 il Gli-1
F 257K BN, T GCs ] A5 3K 1K 5 S 5G4 PR - 1y 22
KK,

25 TR R R A RO S T s/ BU D BE
e, BRIV FIRIL, 8% AHF NRIUAEE S, IRl

Hedgehog i % X 1 N T AR IR
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