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Abstract

AIM: To investigate the expression and role of
Urotensin II (UIl) in lipopolysaccharide (LPS)/
D-galactosamine (D-GalN)-induced acute liver
failure (ALF) in mice.

METHODS: Male Balb/c mice were randomly
and equally divided into four groups: normal
control group (group A), pre-treatment control
group (group B), ALF model group (group C),
and pre-treatment model group (group D). ALF
were induced in mice by intraperitoneal injec-
tion of LPS (50 pg/kg body weight)/D-GalN

(800 mg/kg body weight). The pre-treatment
mice were intravenously injected with Urantide
(0.6 mg/kg body weight) 30 min before model
induction. Serum and liver tissues were sampled
12 h after LPS/D-GalN injection. Mortality was
calculated 24 h after attack. Serum levels of
alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) were detected using
the Reitman-Frankel method. Histopathologi-
cal changes were observed by hematoxylin and
eosin (HE) staining. Serum Ul levels were as-
sessed by ELISA, and the expression of UIl and
UT was detected by RT-PCR and immunohisto-
chemistry.

RESULTS: A mortality of 66.7% was observed
in group C, while all mice of groups A, B and
D survived. Serum ALT and AST levels had a
dramatic increase in groups C and D, but were
significantly lower in group D than in group
C (2271.09 U/L +102.24 U/L vs 1160.67 U/L
+258.32 U/L,1569.42 U/L £ 204.04 U/L vs
1030.31 U/L £108.09 U/L, both P < 0.01). Wide-
spread destruction of liver architecture, hemor-
rhagic necrosis, and neutrophil infiltration were
noted in group C, whereas liver architecture was
completely preserved, and focal necrosis and
fewer neutrophil infiltrates were observed in
group D. After LPS/D-GalN challenge, serum
UII levels increased sharply in groups C and
D, but were lower in group D than in group
C (3.73 pg/L +0.52 pg/L vs 1.90 pg/L + 0.27
pg/L, both P < 0.01). Overexpression of liver U
II and UT mRNAs and proteins was induced by
the injection of LPS/D-GalN in groups C and D.
Compared to group C, group D had lower levels
of UIl and UT in the liver.

CONCLUSION: UII expression and secretion can
be induced by LPS/D-GalN challenge in the liver
tissue of ALF mice via a positive feedback mecha-
nism associated with promoting the expression of
its receptor UT. UII /UT receptor may be a vital
mediator of LPS/D-GalN-induced ALF.
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Expression and role of Urotensin Il in lipopolysaccharide/
D-galactosamine-induced acute liver failure in mice.
Shijie Huaren Xiaohua Zazhi 2012; 20(18): 1616-1622

m/E

BH: #KitUrotensin (Ul )& & HAF %55
(acute liver failure, ALF)/)» RAT20 42 F 49 & ik
B ARG VE .

Fik: & Balb/c/ AL R AZL(FE406 R):
AT IRLE(ALE) . FTAAZE T B4 (BLE). A%
A (CL) fo TR AL AR A 20 (D2R). RA Fh
VAR % ¥ (lipopolysaccharide, LPS)/D-¥ 5L
Jiz(D-galactosamine, D-GalN)E A 244, Tk
2 M A EAFEFT30 min, AU RS A
Urantide 0.6 mg/kg . ## iz 4+. LPS/D-GalN
HH#12 hig, RE hiFFfF B4z 4, A
K24 A A4 FH D, £JAReitman-Frankel
A e R R R KA B (alanine
aminotransferase, ALT)#» X % & B & IL 4645
B (aspartate amino-transferase, AST) & MK -F;
R AHER & BB I LR B 42 2 ; RT-
PCRZ# AU A ZAUT mRNA# £ X,
ELISAZ A o5 U 11 % Bk 46K -F; %k
LA E AR MITA AU % AL UTZ AR
Fa A,

ZR: Ca AT EH66.7%, A. BFeDLLFT
A Fh 3 %, LPS/D-GalNs& & 5] &2 CA=D
DN E A EFALTAASTAR T 2 FH 3 (P<0.01),
DL CH R F BAK(2 271.09 U/L+102.24
U/L vs 1160.67 U/L+258.32 U/L, 1569.42
U/L+204.04 U/Lvs 1030.31 U/L+108.09 U/L,
P<0.01); C48/ ) RITLALEMBEIFA R, LK
Bob f IR R K g AL, DAMALE &
¥ 2, AU B b 3R, K T BB,
#%; CHAD D R AU % KT AFfBA
#(P<0.01), 12D CLL 9 R EA%(3.73 pg/L
+0.52 ug/L vs 1.90 ng/L£0.27 pg/L, P<0.01);
LPS/D-GaIN#-3 7 CFeD/ s AT LU A=
UT#mRNAZ & & i &Kk -F A&k, mDL# &
KR F R CHL R F E1K(P<0.01).

2518 LPS/D-GaIN"# FALF/ ) S AF4a 42 &
ket UL, FAARBEIF AR UT 260 KA
U Il #9 & A 5 5k 7T 6 4 /2 JE BT IR 42 AU ;
U I /UTZ A5 7 LPS/D-GalN# 34 ALF#%
V&

SR ST FEE; Urotensin IT; UT4A; Urantide
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SVERT R (acute liver failure, ALF)/& LA 4
M N g T B AE T 2L SR A R . R
A Jf DR 45 1) 2 IR R BE TRl - -au(tumor necrosis
factor-a, TNF-o )5 fEALF(K) R A K Rl FE
T OREEAE ™. SR, AT ALFR (¥9 BEAE B
SHLEIRA P A RrRN. d5edlr, — 8 i 1
£ ik2E¥) JitUrotensin 11 (U I # K ILEA B 3& 1
G RAETEVED. WF9Y BoR, U T Al it/ A 13t
G-H1 FURBICSZARUT, 2k o 40 Ji A i 4 it
) SERERIT AL SR AR, TR I 73 AL A
FRIE VLSRR AN M PR T IR R SR AR I,
LA JRET A PR3 a0 B K s AR A RE o O UE
18 Ve RRETR A PR BT f i A A A7 5
R FEAS 11 28 R 457 495 P 900 46 JR 8 it vh 3 A 1wy
AU T 201 G487~ U T e 4128 S 1
PN A EEAE R AW — A/ R
ALFBIRIMS . AP U T X ARU TR
KGO, JERHU I Z APt Urantidedi AT+
T, AR U I /UT 2 AAAE ALF A0 11 H.

1 #RR75E

1.1 ## e Z ¥E(ipopolysaccharide, LPS), D-
A FL B (D-galactosamine, D-GalN)Jly H 3%
Sigma/A F]; Urantidel H H APEPTIDEA ; Ifil
T ALTHIAS TR ) & i R o e i 2B ) 1%
WS A ANBRU T ELTS AR &0 [ 35 [
Phoenix Pharmaceutical 2y ] ; 300 %5 57 it B
JINZE KFermentasZy i) ; DNA MarkerfIPCR % V.
TG AL UORAR A w] $2 it fi R & Balb/e/)
P b T K 2 B e A — N RGBS B s vh 4
fit, BRd6 wk, 7T 520-22 g.

1.2 7k

1.2.1 ¥ o @A E: 24 HU/NRILBENLFEY) 2%
BEHLIY F 421 (63 /40): 1E% X B AL(A4L) Tilkk
XA (B AR 41 (CAL) Rl i A 2R 7R 21
(D41). iEAHT30 min, BALRIDAL R B ik U 1T
ZARFEDUR Urantide 0.6 mg/kg AL (25 H7 &
2 CHR[11]), AALFICALL T AN AR HINS
FEF S, CALMDA LALPS/D-GalN g fs i 4t
Pt /N A LFRLAY, ALURIBAL IS, T AH B A4
FINSHE T 5. LPS/D-GaINHL 12 hj, KA

%A AR R T,
BT A 3E 5 i am B
(EL3& B & I fm Fe
Fa P9 B 20 BL) 64 33K
ERE . @A
T, AR
5 % Rmpz
18] 6 45 B 3 He Am
2F MR LA
RAFHF G0 1P AL
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mi£Bd 2500 b o ALT
Bk, UT T _ m AST
PRt K AR5 5 2000 b
RAMALERL  HR 514553 EURE F
JEe. 45 FPEAR A5 35 : Z 1500 - d
. HAFUL T ull F: GAGCATTCCCTTCATCGTAG 385 bp 3 q
BAE Kk mAn R: CATAGCGTTCACTGCTCATT % 1000 -

CEALP € ¥ 3 uT F: CTTTCACTCAGCACCTCAT 211 bp ﬁﬂg
Bfesnainn R: CTTAGTTTTTCTCCACACTGTT £ 500
F o om AR S '
F, A Awm B-actin F: TGCCGCATCCTCTTCCTC 249 bp 0 B eemim
H B F 4o 1L-6+ R: CCACAGGATTCCATACCCAAG 1 2 3 4
IFN-1p#5 ik 5
2. B 1 SENFIMBALT, ASTEHKERTSESE. 1: A
4H; 2: BYH; 3: CZH; 4: DAH. "P<0.01 vs AZH; ‘P<0.01 vs C4H.
FHReitman-Frankely= A0, A& P57 & id B 15 20
BElsR  Oh 1h 2h 4h 6h 12h 24h s {f,ﬁ { ¥ Fﬁ;t”*ﬂﬁfif”f/’y
ZK ) b N = - = 3 ) ]
AMBm 6 6 6 6 6 6 6 o 7. liE LJ‘ ?'4 - if‘f:‘ ¥ "
BZH(n) 6 6 6 6 6 6 6 TEEAN I 6 A BN EA 55, BFRUEHTZE, 15
CHm 6 6 6 6 5 2 2 TG AL
DEn 6 6 6 6 6 6 6 1.2.7 FFLRLR I3 S 4w SR A T 10% H

TH AU HZURAR, FF0%¢24 b BRAE T 0.

1.2.2 ALFAE R 6 & 226 3CHR[12], BALPS 50 pg/kg
X4 D-GalN 800 mg/kg, 0.2 mLIC NS f5
JEE Fs

1.2.3 RT-PCRA&M: FF41£1(50-100 mg) S RNA$E
IR F TRIzZolA 4% 36 B 5251 T. 2 mg A RNAAE
SRR T 25— BECDN A A &, K FH 0 5 5
& (Fermentas A F))HEAT. 51911 & ByPrimer
Premier 6.0%C{- 1511, JERURLIN 5 |40 77 0 Fl =4
KREane1. BEDA R [ 45 A1 35 42 94 C AR P
5 min; 94 °C 1 min, 58 °C 45,72 'C 45 s, $£324
fEER; 72 ‘CHEMI10 min. PCR™H)Z2% 35 6 B v,
UK, &Bio-RadBt A5 o it R M4k aiy K
FEAE, VI H SR DA (R A 0

1.2.4 Sz hm: JF4 25U T 10%
ARV IEE . WA, U1, HTRlu
1 L UTEZAR IR, B A 1 58 FH N O 2o Ak
9y i L I 751090 ok P 5 o SR AL, AR B
PIAE G LV HEAT B, H5 HI1 2 300 REf—
P37 CHFE 1 h)a (B LAPBSAUE —$t), N
A FEAL P4k EE37 CTHIEFF 10 min, HJaMA
DABJEM B0, SRAKE G, FE RIS HPBS
MUE33E, AEK3 min. DAY R0 A P R
TR A B R IE. 7R A ks e
1% 1% (high power field, HPF) I FBH 2 41 g .
1.2.5 ELISA#& ] : M) & i I 54T, i 3
eI G SO I, TEREAR A I O FEA 4so,
ArbniE M2k, 498 .

1.2.6 skt R Bt M35 ALTFIASTIR LR

SV o J, A R . )R, R R g
th, BB SR

it K Amean+SDE R, 41[A/ Lk
BT 25500 R ASPSS17.048 ikt 7 4 it
AR EE, P<0.05 00 22 A Gl 2 L

2 $R

2.1 &4 R e U LALPS/D-GaIN X it /524 h
2 R, VRS AN R ZE TS EL CAL/N
24 hFET-FH N 66.7%(4/6), TIA. BRIDZL/
P75 (F2). ZHRU I Z AU THIFS P Uran-
tide "] 17 RPN T LPS/D-GalNZ ki 5 i
RIFET .

2.2 A4 R AR BB KT 0 IR
LPS/D-GalIN 12 hja/pUMEALT. ASTiGPEK
SEREATRN. Hodh, AL B. CHIDZHALT/K- %
5 436.34 U/L+7.10 U/L, 50.67 U/L+8.02 U/L,
2271.09 U/L+102.24 U/LFI1 160.67 U/L+
258.32 U/L. &4it 27 b8, CAFIDA 2 3 = T
AZHARIBAL(P<0.01), 1D I TAK T C4L(P<0.01);
A. B. CHMIDZHAST/KN-735490.72 U/L £
15.77 U/L, 94.08 U/L+17.60 U/L, 1 569.42 U/L
+204.04 U/LAI1 030.31 U/L+108.09 U/L. 4iit
22 b, CHLRIDAL LL AZH RIBAL 2 3 7 =5(P<0.01),
MDA CAAH EE W35 B (P<0.01). -4/ Bl
THALT. ASTIEPESGLvh 22 H 7 B L. X&),
LPS/D-GaIN 1] 22 %1% 5/ BUITF 443, iU 1T 52 44
F 5 Urantide B 298 T /N BUHF B FE

2.3 A FITLLR IR A I e BT
MEE, AL FIBAL/N BT 2L R 45 4 15, TEH St
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WA #H G 5
AR KZILPS/

2 BHENBFFALEE RRER TRILHERE, x 200). A: AYLERIFAL, B: BALEFIFAL; C: CAFALSI T itk
FE; D: DAL H MIASE.

4.5 b

40

351
3.0r

2.5 d
20 r

1.5

1.0r
0.5r
0.0 1 2

B 3 BHENGIEU I DIKEESE. 1: AZ; 2: BA; 3:
C#H; 4: D4 °P<0.01 vs AZH; “P<0.01 vs CZH.

MiEU I K Fug/L)

3 4

ML RFER G AER I, CAL/N R 4LLR 45 Mt R
B, WK R P ESRBE, 48 PR 4 s 2
DAL A /N S5 BRI Ry ek af
INBE, R WA (52). IX R, a4
U T 5 A% 3 A7 B T8l JH AL 2L S i 4 405 1)
FREE.

24 B F U T 56 KF AL By CHIDZL
N UL U TT R 40 WA 7K~ 43 90 116 pg/L+
0.21 pg/L, 1.22 pg/L+0.19 pg/L, 3.73 ug/L+
0.52 ug/LAN1.90 ug/L+0.27 pg/L. LG5 2- A0,
CMDA B T A4LRIB4L(P<0.01), MDZ
W] AR T-C4L(P<0.01, [3). iIXI/R, LPS/GalNI{
Al SN ROK R WU L, U I 32 R 5]
Urantide [’ )3 FH 32 25 0] 7 iU 1T 20 W 7K
2.5 B4 AL U, UT24AmRNA# &

www.wjgnet.com

BHIL AL By CHIDZL/MRIFZAZIUN mRNA
AR I8 7K P35 40.15420.02, 0.14£0.05,
0.60+£0.11/10.31£0.07. g5l I, CHRDA
WA FIBAL W TR (P<0.01), MDA CHLE
FRP<0.01); A. B. CHIDAL/NRUAFAZUT
ZAAMRN A A F kK43 1245 0.20£0.01,
0.21£0.03, 0.514+0.10710.39+0.05. Z5c11#4b
H, CHIMIDAL W2 = T ALFIBAL(P<0.01), 1D
2 I AR T C4(P<0.01, E4). iX#EoR, LPS/GalN
Yok SN RUIT4IZIUTL . UTZAmRNAK
IETFE, U I 2RSS Bl Urantide ) b 2 3%
i TAFHZU T . UTSZ2AmRNA I KT

2.6 B0 RIFALRUIN . UTE & 8 R EH L
G A Y n] WL, fELPS/D-GalNI i/
BUHFAZNUIL . UTHEF &R W& TS, 78
JH, U T /U TS A0 M4 0 ML A B 40 i B
B R A RS2 N 4 4 i (sinusoidal lining
cells). v, I A5 P 5 40 B 0 P27 o 4t it ¢ 1A e
JAE, 4RI B R IA(#5, 6). AL B,

CHIDZL /IS BT ZRU T1 23K BH M 4 e 090 531 A
9.1+1.8, 10.7+2.3, 202.6+19.4/147.94+10.2.
KB A CANDY %k W3 v T A4
B41(P<0.01), 1fiDZ ] 2AIK T-C4(P<0.01); A.

B. CHIDZL/NFUH 412U TR ik PH 2 41 i 545y
152441, 14.8+3.6, 170.7+11.58138.4+
9.0. g5t b, CLALRMDZL A AL FIBL W & T

D-GaIN T 5/
RMFarUull &
EZARUTRZE L
B, B RIEET
ALF# X A& = &
WU /UT %4k &
HITNF.
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;éﬁgi—;ﬁu A M_1 2 3 4 95 100 AR R R B, AE R ARG R, KT U
T/UT 2 % # A TIPS 45 P ), 308 P B 20 2 3
4 AR R 3k RN S Rk i = B S R b G e NS
ET AR, T A : , syil6]

ALF# % 9% % 52 WIIL-6+ IFN-1BHZRIE 5 7',
R AL 69 55 YA RNE BB TP, ALFSUIL
Pk I 5 = X e - .
1, ¥ RHAEH UII(385 bp) Z AN BIAH BOC R AR DL SOk, fEAR S, TR
ALF % 5 3 1 35 250 bp B-actin(249 bp) ) . N e
W iinge s 100bp fITE ST T ALFIIU L 2 ik 7y 1 1 A 1
B B FRATTRIL, LPS/D-GalNI 7% S I ALF /)
FFAZAU I I FIE BT, [, ZEstiyiia), BF
AU 5 7R G- M2 AU T £
TR R XIRORU I /UT Ak RG] e fE
250 bp 8?(czﬁ1n1 bp) LPS/D-GalNi% F [ ALF &% 1 A5 B B4R .
100 bp P SOk FFE2HL 40 G038 SR UK 2 40 B 5, U TR
‘i 08 - U TS24 1) 2325 40 g 2 82 P AR SE R 4i e, i
% 0.7 P2 AR IAU I MU T2 4. 2E T AESE
i 061 A, DL 9 40 i R i 8 P R 4 i 2% A

o
—
T

g Ul
b m UT
b
& d
12?0.47 d
g 03f
el El
= 0.
)_’_
0.0 1 2 3 4

B 4 TBLH/NEFFELRU I, UT mRNARIZRIA. A: IFZAEZU
I mRNABSHLKAE; B: AFZHZIUT mRNAKRHLKAE; C:
RANFIFASU T /UT mRNAFEREIKACEE HE. M:
DL2000 Marker; 1: AZH; 2: B4H; 3: CZH; 4: DZH. "P<0.01 vs A
2H; ‘P<0.01 vs CZH.

(P<0.01), MDA CHULLE T F#(P<0.01). iX it
B, ELPS/GalN# S /NRIF42hull. UT
HAFEIETE, Urantide kb B 5 2404 T H
LU UTHEARIAKT.

3 111E

U IS —Fh e Rl £ )2 Tk v R I LA A K
IR (0 2 2 5, 19984E 2 T e B T
AU, MTTHESE NS4 A 842 EU TTH. 7
BUAN, UILEAET 2 RS0 i rh S 3l i
Jey MNAEf L O E. BRNE. IR, BEAR. BT
FIHTFI R UTAAE Z M B2 E s,
A AL B ST A7 R0 7 5k B B, ARk 4 4 TR s RN A i
WAGH, XA AR B T VR R
I3 o e i YL RV T e v ) 3
RO 2B PRI PR AL P A SR A U T
(IR R BTk, H AU IR I e v ik
VA8 e P I A U AN 2. Watanabe %A
U i 22 KT T v 55 I 2 45340 1) 2 A= HL A A
S JLAEMIBFST R W, U Tl e 8 0 46 05 v ok

SO W O, TEEES 96 40 AN Py B 40 AT A
AT 4% (immune-mediated liver injury)[?
HAFHL AL B FH7, % g 40 RN FF P B2
0 Y4 A WA AT G R G I o A i 7 25
BP0 R AR T o O A A
SFTNF-a+ TL-1B+ TFN-yFITL-6% §i % 41 g K]
TR R AT ORI, 155 3 40 R TN
RFERSS B S Al TSRS, T 51 P R 4
BOS FIIhRE R, M HE— 25 5 0008 2R A
(microcirculation mediators)F1 i 58 41 i K 7111 4>
W MEREFEI P RIE LIEPY, JE & S 8B
Ui RALFR A, UIL/UTR AR RS AEALFIT N %
P SREAH SN M [0k, T PR JLAEALF Fui
RUESB LI EZAEH.
hiE— B RAFU I Z K5 F/EALF 64
PR, AR T UTSZ R 5 R RS B 7m)
Urantide UPHITU L 70 715 5 1046 5. 45 RN,
Urantideff) 3 F 5 3 0k T ALF/ U412
KA R I, AN KR IR BE G A2 15 2
WA Sk 3. O L2, Urantidefd 2 (R
T /N A FLPS/D-GaINH ;% S ALFFIZET .
KR HIU I AEALF /N BUTF A1 G R Bt
RAR A SAEPE R . thAh, FRATITE S5
B & B, UrantideXtU {55 10 BH T /E Rk —
IR TP U RIUTRZ R RIE R, X%
A ET DAAF B 7 TH 4 (DU TTAIUTAZ AR 7R
G JVEAN I P I IR RS A AEAE B AP,
I 1] e IR AE 5 55 40 Wb, RIU T (R 0K 43k
R RIKUTSZ AR B 5 40 i A AE L JF ] dg
X HABUTSZ AR 40 ™ AR 5 i, (2)U IT/UT*2
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WA TR
AR AR T

PR AR GUATAEIE SBRPEALH]. Go e JOAELN LU 1T
(KR IK B 3 Whmy HE 20 (2 HEIL A 5 (O35 AL AR
U I /UTEARIZRIE, i al e A 95 sk
AT AREIE L 0, 5 B EALFK KA. FERT
WU L& IE BRI, BTt A B a3 U
IT 7Kt 2 25 T v, IXA7- U TR AT REXS AR
A E R . BB XA 2
KUARAFAEFI RO E0, 5 ALF ORI 1
W5 M RO TR RAESE, AME AR R
WEFT. NBATWFSORE, U AR B R B AR A
MY, JRAFAERT R AN 1 (1 2 Fhos ok, (AU IT 72
G JORE AR I WEFUA WINI T 4R, H Ao 3L
AL NI
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