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HE . B WEMEERAREEMEERNESG 5 (ActRIPS) £71 2% A (ConA) FF3hMeh &%
S H AT ARG AR P ey Rk TR FE L, ik C57BL/6 N RAEFHIRIES ConA (15 mg/kg), 23 T4%)E
X@ﬁ&\M&%wﬁiw%ﬁ FEEF R . MR S AIGH T, FIRASRL PR T, LA LR

TRAMER S (qQRT-PCR ) %Ml E & & ActRIP 5 #9 Rk T, R ConA i FHMFARG AR o

A %@Mﬁh% (ALT), RAZBEZE (AST) 246 4h T35t 3, 2255 24 h A3 &%, JGRHT
B, 96 h 4B KA B KT 5 DRIIEIGH AL )5 2 h Fr4s38he, 24 h kB4, 48 h FF46 T, 96 h IR &
B ART  IFIEIS A A 255 24 h Fr4b¥g e, A8 h KB R KAAGE T4 T, 96 h I RIR B E% . BEF AR
RN R RAEH)E 4h TR RITF IS4G, 24 ~ 4Sh MG RS F, 48h B A HIEE, o6h I RIKAZE
EFAKF ; QRT-PCR AR ETHEFELHGE 2 h TT4ITH, ShBEMET TR, 96 h BEEEFKF ;
ActRIP5 %25 )5 4 h 74 L5t ,8 hiA B )5 FF46 T ,96 h A £ EF KP4 ConA T F 4 MAFHA,
BEF A ActRIP 5 69 £38 TIFRAG R F &, WG THRFRLZET, RFEEL TR
HAF A F1E 54 F ActPIRS A5 T ConA #5469 ZHEIF545 .
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ActRIPS expression and significance in animal model of
acute liver injury*
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Abstract: Objective To investigate the expressions and significance of activin and activin receptor-
interacting protein 5 (ActRIP5) in the process of animal acute immune liver injury induced by concanavalin A
(ConA). Methods ConA (15 mg/kg) was injected into C57BL/6 mice through tail vein. In different periods
after administration of ConA, the changes of serum enzymes, and liver and spleen morphology and indexes were
determined in the model mice, the expressions of activin and ActRIP 5 were detected by fluorescence quantitative
PCR. Results The serum levels of ALT and AST in the liver injury model began to increase 4 h after ConA injection
and reached the peak in 24 h, then gradually decreased, but did not yet return to the normal level in 96 h. The spleen
index of the mice began to increase 2 h after administration and reached the peak after 24 h, and began to decline

after 48 h, and returned to the normal level after 96 h. The liver index began to increase 24 h after administration
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and reached the maximum after 48 h, then began to decrease, and did not return to normal yet after 96 h. The

morphological and pathological examination revealed that liver injury began to appear 4 h after administration

and was most serious between 24 h and 48 h, and began to recover after 48 h, but did not return to normal yet after

96 h. Fluorescence quantitative PCR results showed that activin A began to decline 2 h after administration and

reached the peak after 8 h, then began to decrease, and got to the normal level afeter 96 h; ActRIPS began to rise

4 h after administration and reached the peak after 8 h, then began to decline, but did not return to the normal level

after 96 h. Conclusions ConA can induce acute liver injury. The expressions of activin and ActRIP5 abnormally

elevate during the progressive stage of liver injury, and decrease and return to normal during the recovery period of

liver injury, suggesting that activin may participate in ConA-induced acute liver injury through the specific signal

transduction protein ActPIRS.
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VAT 28 o L P P A D v i Iy — SR A
M, EfeAKHEF B (transforming growth factor,
TGF-B ) AR —bt, BAT ZHEY =Ihae ",
UEAEBFFE R B O R 5 T AT AL TR s DIAE G,
‘ELLA M 1 5553 W RTE AR TIPS B4, A
G RS O R o 115 S 7 Y= R L A i 3
MR 40 Bl (hepatic stellate cells, HSC) AIE 3 24 fifs &p 3%
it (extracellular matrix, ECM ) &, EHLERHAMY
WFoErp R BRSO T A Bz 0k, fETJEEH A
( concanavalin, ConA ) 1755 A 1S P S0 P 45 45 1 A5
B RE, HRBELS A HZUR B 2 PR
&, RRHMIER LGSR SREAES S T ConA
PRI M AR

ConA g T WKL 19 2 se BERIEGR], HE T
POTRIBLE 5 T bk LA A 3 Al B A G 4
ML ¥ A R R, ConA 55 R YL
R TN Ay g 22 e T 240 A S5 1) P T 4 L 43 1P
R O OIS R S AL B TE Con A 5
S AV AR A E IR

PTG E Z KA B AE & A5 (activin receptor—
interating protein 5, ActRIP5 ) G RFEFE 71E T
WEEN, PR ERL, BARIERES
1 IVERT, JRWOs RAENT A AR VE I i A5 S A%
SEA, ARPFRPEET ConA SR Hil 2ME G TER
PR, TR ActRIPS 78 T 40 A5 10 AT 0
PERE P IFRIA AL, PRI R M S
B A TE 2SI 05 B £ ALY it B i VR
VIR EEERT 9 S FE A S A P A0 B TR AR T 7
feftt—E BFTE U -

1 RS

1.1 ##
111 =334 CSTBL/C 4 /N, HfErE, 18 ~ 22,

54 51, AR E 2B 25058 0 SPF 2 8h%) 57
fefit.

112 E£%3X A Con A IVH! ( £ [H Sigma A 7] ),
Trizol 3 5] ( 32 [ Invitrogen 2y ) ), 18 % SF ik 7 &
( RevertAid First Strand Cdna Synthesis Kit ). SYBR
S 2¢O R R A W BE SV ( quantitative real-time
polymerase chain reaction, qRT-PCR ) Kzl ia{71] &340
H 2% [ Thermo 23 H), PCR P 14519 i A4 T A4 7%
( Rifg) WA ARG .

1.2 A&

12,1 E%shHoaB AR L H K54 X CSTBL
Caiz/NL, ENPEMRTE 1 AR A 9 21, Horboxt
HRZ1 6 H, ConA 4AZHH1 48 K, I3l 422, 4. 8,
12, 24, 48, 72 f196 h 245 6 H . XFHEAZHLL 15 me/ke
HFRER K B ER KT, ConA 452524 LA 15 mg/kg ConA
FRFKES, 20 T4H2)5 2. 4. 8. 12, 24, 48,
72 196 h IRBRIRUAS ALFE , FREE, JUTF ., MHZHZ PR,
U IEZH S5 A7 s B A2 A | BE PR AGI
1.2.2 FFREFEHcke AR dE 5 UGS Y AR FE G PR
1, B PRI FIGE , 15 BB AR /5 S BIFR il 5%,
JIFIEE & = HFIE S / 1A EE % 100, JUIEHS L = IUIE
HhE/AE x 100,

123 g ALT 4o AST @2 /)N EURRIR = 75 IR K
M2 1 ml, #E 30 min J5 2 500 t/min, E5.0> 20 min,
Wb WO AR AR R T S TN TR e T (alanine
aminotransferase, ALT ) FlK &2 5 2 fitf (aspanate
aminotransferase, AST ),

124 FFREsmEEFaen BUNRATALUAHRA, 1
4% ZRPEERE 24 h, HHAOWQE . Y1), HE 3
BT PR

1.25 gRT—-PCR # o] v & AF JE 40 2% A % & &
ActRIPS ¢4 & ik TR A W BE T E 40 21, Trizol £ HL
JH 41 20 5 RNA, HU2pwg & RNA #4738 5% 5%, DU
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WRoter, S5 - PR ZANEAEE N 5 7R s il iy 3R 78 b b X

GAPDH fE AN Z, W 21F 4 : 50°C 2 min, 95°C
10 min, 1 MEFF 5 95%C 155, 60°C 1 min, 39 1
3 M 60~90°C 30 s, 10°C 10 min, 1 1EFF, %
E 3N EFL, 1T SYBR qRT-PCR. 5l ¥ i 2 [
Invitrogen A 75 . TP HI 41T : GAPDH 1E 7] :
5'-TGGCCTTCCGTGTTCCTAC-3", JZ [ : 5'-GAGTTGC
TGTTGAAGTCGCA-3"; IF Z IE 1] : 5'-GCTGTATTAC
GATGATGGT-3', J% [f] : 5'-TGTCTTCTCTGGACTCT
C-3'; ActRIP5 1E[f] : 5'-GATGCTGTAGACCTCTTC-3',
J2 1] 5'-CTTCACCTCGATGTACTATA-3',
1.3 SHit=ZEFH*E

iz Fi SPSS24.0 B T it 24 b, TH R TR
DISEL + #RifE2E (x+s) Fom, AR RATS
BRSO AR SOy 22570k, R ¢ A6 A0 22508t
P<0.05 WEFAGITE L.

2 #HR

21 ImiE ALT. AST 7k

T ConA 43/ [ B AH I 222 /)y BRUIAL 35 7 ALT F01
AST B9 AR EE SR, /NI ALT 7K°F ConA 4525
HEXTIRAL R, SH2h)E 4 W IIFIRTHE, ZRA50T
22 (1=5.976, P =0.002), 8. 12, 24 h #ET-Xf
W (+ =8.702. 19.076 F134.000, 4 P =0.000), %
24 h RFNEAE G TP IR TR, H2525 48, 72, 96 h J5{/
X IRZH( ¢ =31.853.11.154 F1 7.275, P =0.000,0.000
F10.001 ), 96 h A3ARWKE 2 IEH /KT /NG AST
IR ConA 45254 53 IRALLER, 42005 4 h JFERTH
W, ERAGEE X (1=13.191, P=0.000), £ 24h
INBNEE IR TR, 245255 96 h RIKE IEH K-
(t;, =19.805. t,,, =47.647 . t,,, =38.676. t,, =51.946

6001
[ O

-ConA

4004

ALT/ (u/L)

200+

2h 4h 8h 12h 24h 48h 72h 96h
A

Ly =20.633 Fl 1y, =10.976, Py, =0.000. P,,, =0.000.
P, =0.000. P,, =0.000. P,, =0.000 Fl P,, =0.024 ),
/NRUALTE ALT, AST KF24525)5 4 ~ 96 h #775 T-X) I
4, ZRAGIAE L, XU ConA 4524 4 h RS
B4R A2 B35 05, % 24 ~ 48 h P4 4140 f =,
BE# L 25 O SE K ALT . AST AP R I, T4 i
ik B4k S 96 h AMKE 2 1EH K- WHE 1,
22 HRFHEZ

221 AFRE. PRAE R ARARA RIBRAL X HRAL/N U
WRUER , bR, AO6E, RiEDEHE. 2. 4. 8h4l
AN W B84, 12 h UG8 2540/ N BUIPIE
K, BHbASE) . A, RTEHAE, S/NEETRIE A
KBRIAT WSOk . R RIRsERE, HLL 72 h 4
72 h 2% 96 h ZH/NREV ARG, 452596 h 4
Je IR AR IE 22 1E 7K %k BRZE /N BRUIUIE AR R T
B, TR, (IRZLIE, RIEDEH, 42541 2 h 5/ R
JELE PR FE K, ARRG R, AR, R
K, b AREE, 24 h ik, BEE 42 R IE G,
BWIRE , 22525)5 96 h IR FEEH K. WK 2.
2202 JIFIELAIREAS LR STIRANFMEIEAIE
W, TOMIBTERY , ARG AT UL, /NS5 R
25 2 h USR5 4h2)5 4 h 4l
Al UL A A B R, AR RIS IER  Ggh)E
8 h ZH A AfLHE— 2L K, B M By , 24 (R PR AR A
Y25 12 h 0] DU AR, MORTER AL, AR R
JEABANEH 5 45245)5 24 h 20TFE D A 7 DL B 8 60 o5
ARIRTE, IRHEA L5 B DL kv 248 i Rk 2L 240
ML, LU/ NS R, RS E
AL, ARG 5 4h24)5 48 h 4URAS RSN
AT/ EEZEEL, IFAIIERIER ; 4255 712h 4l

8007
i RO

-CnnA i

6004

4004

AST/ (u/L)

2004

2h 4h

8h 12h 24h 48h 72h 96h
B

T XA, P <0.05
B 1 ConA FS2MEFHRGEER/NRIE ALT (A) #1 AST (B) KFEEL
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A B C D E F1 F2

A XTRBAJFFNE; B: 24 h ZHFNE; C: 48 h HJFFNE; D: 72 h HJFFNE; E: 96 h ZHFINE; F1: 52520 0000E; F2. X RBZHIIE
2 ConA ZS2MRGREVNRATAE. AER ST

JHE R LR a2, AT A S 240 M i 1 {H A T
B, AR Rk R AT , T LA R S RIAEAE 5 4
255 96 h A I AR AEAT AR S 2 TR, 4 e s
Jiif, RLBTEEERAS , (R AR AR, AR S
PRI , /NS s dE . DLIAT 3.

223 FFREFE A, MRAEIS A0 FFAERREUR I R A
525 12 h FIEEEOT IR K, % 24 ~ 48 h ik 3|
fH, 72 h FFas N MRS ECRI R A 45 25)5 8 h
RS BT ARIEF, % 24 h IR FIIEAE , 48 h FFIA FRE,
96 h R IEH K. LR

2.3 AEFRGEERFAELARNEEE. ActRIPS
mRNA HIRIET
ActRIPS mRNA AYEA/KF 5052 mRNA f93%

KA R AR, PIEITE Con A 4525)5 8 h
B | A mIgERTR, RIGRIRZH R, B
TIEHE XA, RHEAKERE, MR mRNA (1
FIKTE 96 h [ 2 1E 5 /K F, 1 ActRIP5S mRNA 7K
T 48 h R IEH KF. W 4. bl ULs & &
ActRIPS 23K T I 43 ik e AL F 48 @i K7, b
PR E N IRE T I, HEWE EIEH

G
A: XTHRZL; B: 2hd; C: 4hé; D: 8hél; E: 12h@; F: 24h4; G: 48h4l; H: 72h4; 1: 96h 4

3 ConA FS2MERGRELNRATAEARREFETN

(HE 3¢t x 100 )
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WRoter, S5 - PR ZANEAEE N 5 7R s il iy 3R 78 b b X

iR NRATBEIRE. PRAEISEC

(n=6, %, x+s)

I H Xif HRZH ConA2h ConA 4 h ConA 8 h ConA 12 h ConA 24 h ConA 48 h ConA 72 h ConA 96 h
AFIEHE 5L 426+0.19 430+0.16 420+030 4.52+057 547+0.12" 593+0.12" 5.74+0.14" 5.15+0.07"% 4.96 +0.32""’
AL FE 4 0.35+0.03 0.40+0.05 0.46=0.07 051+0.04' 0.56+0.02" 0.58+0.09" 0.48+0.09'" 0.47+0.02"% 0.38 +0.07"

e 1) S5XHRAML, P<0.05, 2) 5 ConA 24 h IEEAHIL, P <0.05

50+

20=

DXJ‘HZ%@E i
ConA
404
i1 i
i 304 <
DR
:ZE z 10
£ 20- ‘f
e &
st Z 5
= 104 2
: Anhnaninln ﬂ|ﬂ|ﬂl
2h 4h 8h 12h 24h 48h 72h 96h 2h 4h 8h 12h 24h 48h 72h 96h
A B
T SXTIRAAAH L, P <0.05
B4 ConAFSSMFRGERSBANMRIFALRHKES (A) K& ActRIP5 mRNA (B) /KFET{L

3 iHip

TATEVERT R — B fEH NSEMRRRER# WLPR, 5
FIH HBsAg BIPER AT Ik 9.75%, FHetEIF 42
EAR Y RT A VR o RUNC IS I Py S Y B R e i
KNI ConA JE—Fh T AI22 245, thHF
G BE VAT S o R T 2R (i AL 5
il YoM NS REERT R & A S e VERT
o A5 BRI A ) AR R ™

P RAEA AN IMETA S | 3 i A5 A 5)
Al PG PR PR PR R S 3- DA 4 45 22 7 T e A
FAEH], RGeS R HA B | B E
ZEATTN T, BTG R AR, A
GO R S5 51 ARV AT AT 2R e TP
G R R E T R RIS, AR R B
WRPERTS . RPEAEAL . T B D R b Al & /1
RGBT ARG R R T, RRHMERS
FEFHEARIE B DTG, T R TR S i A 23 5%
Sris . AR L AT T et HSC
RIS ECM, BHISTHGS RAENT IR {5 5 % T it
AT LA LT BT R

ConA iy T WK ELANMLAY 22 SR RIBGH, BBy
SRR DT, A S R AL S T b EL AR
0% 200 9% A B A S 20 P A 7 A A IR
ConA i B SHERFI , A S T i, Zr N B

AW A AR A SRR TE " UL P 2 A
V5T 10 SO A 5 B TR 1 20 2 rp INK {5553 i ]
VI3, A SCHE R HE 55 R AE ConA 15
S AR O R T BV E IR D, R A AE G
() SCHRR 5

58 R W] Smads 5 F 55 3 A 7RG = 5 TGF
TEFR T A AN, M Smads fF 5 EARME, T
% B ) 3 TS AR AL SRR . T ActRIT
ZARTEME IR, FTRRE OSBRI AL 5
PER) SR, ActRIPs JE i & B — 4105 515 5
FE", AN Smad FUHES IR R A AR R A5 50
TR M AZIR, FmEE R A WARNGE LT
ActRIPs 2 [1Rf e T HAFAEH LU0 A LU S A )2
MR 225, nTRE R PSR SV E R R
KR, BRI ACRIPS A i 5% & 1T &
ZWAER, R R NARNE G S, EF
Wik, WE R 2R EAERE A A8
T, ActRIP 1. 3. 4 7EH4MEA RIS I, ActRIPS
SEAEHERE 2R AR YA IRE, A O R AR
RAEAE W G5y . ARCE A C57BL6 /N2
FRKIESS ConA (15 mg/Kg), 0l TF425)5 2. 4. 8.
12, 24, 48, 72. 96 h /3ty o i i m iy .
I R AR T 285 S A8 B0 AR fh . B 20 2 5 2 e A )
Wi 5 0k e B0, R qRT-PCR 732 43 W G
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J ActRIP 5 () R824k, 45 8 /s A5 7E ConA
G4 h P, 24 hikmig, BRI . TG R &
ActRIP5 mRNA [ IA/KCF 2P AT ia s, iy
£ ConA 45 2j)5 8 h RIS B | ik, SRe &
IR TR, {HAE 24 h AT T 1E B X0 IR L2 B sk
IR, BTE R mRNA [FRIATE 96 h PR A IEH K-,
Il ActRIPS mRNA /KT 48 ho¥ B IEH K F. BRI
1% e ActRIPS [3RIAAL, R SMWEHIG—3, H
FEARVEEN T4 25)5 8 h T BRI i =i 24 h
L, G 2 B ActRIPS Y535 i ik 46 v T i
HEREH], WIS R T M B B KR I U PR B AR S5 030k
=28

P AT DL 2 B AR I A R AR AR ]
fE2 5T ConA IBFMAMERF I UERS, (HAT SEI0h
B NHIFNF 55 515 2 1 ConA V31 2t o
PEF5 B U0 FH BRI, A3 R E— 2B R

2 % X W
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