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THE: B BRI RE R FUHER T SV 63 v K RUF AR08 T 9 R R A I BETE A . 755% LAD-
FEARE (D-GaD JEEES — X ES KRBT IR B sy, KRR (607D FENLY
A, B4, FH30H . A4NRERAHRAYAIT AL, BA A AN IRAL, TS [FI ) s A8 I 6 )
AEFRABT RS, KA B R Wt i AR U AT 40 B DNATE 15, F 2 1 30 e S T g e s 7 A
2021 Caspase-12 mRNAFRIE K. £5R D-GallkI5e il T KRS Thag =B A, BA KR
TE24/NIF P TCBET, 24~48/NIFET 5%, 96/ JE AL TLEET . Bﬁm$ﬁﬂ@mmmﬁﬁ%ﬁ
EoR MBI ALA TR, 48/ ARILTS, T2/ I TFARIRES, BERTREN R, ALTT-48/Mi A 3l
8, TBiI/KFBUAREE, ALBKFETAAL, Caspase-12 mRNATE4AS/NI IR AT, FEEHEILE
BTG . A124/ NI 548/ N I AT 41 ZADNARS FE 43 A 34 o AR BN T2, 72/ 5 0 RE T T
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Restraining effects of ursodesoxycholic acid on endoplasmic reticulum stress route of hepatocyte
apoptosis in rats with acute liver failure

BAI Lu', ZHU Li-Ying', YANG Bao-shan® (1.Department of Infectious Diseases, The 4th Affiliated Hospital
of Harbin Medical University, Harbin 150001, China,; 2.Department of Infectious Diseases, The 2nd Affiliated
Hospital of Harbin Medical Uniwersity, Harbin 150001, China)

Abstract: Objective To explore the restraining effect of ursodeoxycholic acid (UDCA) on endoplasmic
reticulum stress route of hepatocyte apoptosis in rats with acute liver failure. Methods Acute liver failure rat
model was induced by intraperitoneal injection of D-Gal. Total of 60 model rats were randomly divided into two
groups (group A and group B), 30 rats in each group. Group A was the ursodesoxycholic acid group and group
B was blank control group. The survival rate and liver function of rats were detected at different time points.
Agarose gel electrophoresis was used to observe hepatocyte DNA apoptosis band and semi-quantitative reverse
transcription polymerase chain reaction was used to detect the expression level of Caspase-12 mRNA in liver
tissues. Results Acute liver failure rat model was successfully induced by D-Gal. No death occurred in both
groups within 24 h, most deaths occurred in 24~48 h, and no death occurred after 96 h. In the DNA gradient
analysis for liver tissues of group B, typical apoptosis band appeared at 24 h, which did not attenuated at 48 h,
began to attenuate at 72 h and disappeared after 7 d. ALT reached a peak at 48 h, with no significant changes in
TBil and no changes in ALB. The expression of Caspase-12 mRNA also reached a peak at 48 h, and gradually
decreased later. In the DNA gradient analysis for liver tissues of group A, atypical apoptosis band appeared at
24 h, the apoptosis band at 48 h was similar to that at 24 h, and no obvious apoptosis band was present after 72 h.
Compared with group B, the differences of ALT and Caspase-12 mRNA levels were statistically significant (P <<
0.05). Conclusion UDCA has obvious restraining effect on the endoplasmic reticulum stress route of hepatocyte
apoptosis in rats with acute hepatic failure.
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ST ThREREM (acute hepatic failure, AHF)
A& A B R 3R T B S e BT S R B 40 A R
BB, I R b DAE i A J5R A [R] ik 2 E K K SR i s
FERFE . AHFP RT3 2 4%, RIS A %
FRERGIRIT J7 ik, HORFERNIE AT Ik,
W 2 R 55 TAE & #AE TR M Tk s M okia )7 &
JiE I 7% DARRAR I A0, (H AR R BT & AT = 1 2%
o BEZEUMER 25 RIS, A9k e B T
IE50%~75%, M3 & H 45525 N96%~99%,
H I i i - fixi B F . 24 RE 25 SEUIH R 245 40 1 I FH )
EIAH|20~30 mg/ (kg-d) B, AR PR
AIRA60%, UL 254 ] LUA B s R . 4
MO T 3R @A, B8 UMM IR AL T 2 AR ik
17, F2MORERRIER, FEIMANTMNER. &K
SIS FOUN FH RE 25 S IE R B 1 S T e 5 v K UM
S B TR B3 A4, AT A A A — 2P R
H6, N EEF R IR ST T RERT R RS IF HOWRE R4
JER 2547 S B 1) I FH T I R AR A B 4R
1 MBS R%E
1.1 A ZGR A LR BN SD K B 60 K,
AE180~200 g, My H b5t 48 A 4 52 5 5)
MEARAIRAF . EEZERGF AD-2 5 A b
(D-galactosamine, D-gal) 14 H 3 [E Sigmaa &,
it Caspase-12 (N7) 55 FEHiR I H 3£ [F Exalpha
Biologicals/A ], TaqWFlidi % & A5 M (RT-
PCR) &7 & B 3% F Promega’y 7, DNA Marker
6 H 3% ElInvintrogen A 7], AEEHIHIR F (RE
#) M Dr.falk.Pharma GmbH /A 7] .
1.2 %7 %
1.2.1 SIS AR T R N 28 TS0 A o 4 30 K R
PAD-gal 1.3 g/kg— IR 14 B 11 v S 75 2 S 2 e I 1)
Re oY, LA 200 BRAR A A 2 T B R R
HLVRIRRFE
1.2.2 SEEGENWIH 40 2H R Ab B 4560 R SDAfE 14 K
BEENL T AAL. BIAH S IR, HH30H, T
-3:00~8:00ME &, AR, &R EITA
SCHG, ARFEHT12/NB FRAR AR B . — IR MR T v S
D-gal 1.3 g/kg/m 18/INf JFARZ5WIBH T, AZH%5 T RE
FEEM A 25 mg/ (kg-d) T 24l /K A O R E
BH; BHA TRSEAFKORES. 2 0fE24/)
Bf . 48/NEfL 72/NEF . 5K TRFIOK T & & ik R
1M, 3000 r/min (r=8 cm) &.{r105 % j5 W B M i&
B T-20 ‘CHRAFEAHG, AIALT. TBIlATALB 3
TR FRFET 24/ 48/INIF RN T2/ N BT A7 5
1.2.3 DNA Rl R B2 73 A1 729 20 K AN [F] I [

QQ4/NIE, 48/ T2/NEEL SR TRATIOR)
PRI T 2H 5 5 5 I N400 g miaT, IR,
BIFT65 CHBE/NRA LW, W E O,
FHIIA200 pl LDTK . 8 pl RNaseAFI25 uliE HEEK,
TR SRR S), B65 CIRIB3044%l, kR
JE%4], 10000 r/min (r=8 cm) B5.03743%%, ¥ B
WRER—BOE . IA200 Wl HE, R EE
FIBOERS), A NRMFEF, 10000 r/mingg
030Fp, FE LW I, K R R A TN 7] —
WAEE 10000 r/minf 03080, BN —
AT . IMAS500 ul NaAc-HAcZE Ml
F B 1081510000 r/minB 03080, FEUCEE ik
P, IR P AE RN (R — MR R, NS00 ul W,
10000 r/minB5. 0o 15%0, FRUSCEE R AR, ORI B
FERN R — RS, FEIR10000 /minBs 01453
B, BN — AN W B, LR IR B
o g i N 100 pl Tris-HCIZE M, 65 “CH#rE 54 4h
J5 10000 r/minEBg.0r 15357, HULEEDNAT-20 C
A7 H Bk ik i A. BRI 6 A A [A]
MFAHZIDNA, EIDNARALS ng, 1720 g/LEifE
R A HL VK

1.2.4 FAHZSRNAPHEE KR EMAEN S e 1E
TR FEASFEIN ] A (24/NF . 48/ L T2/, S
R TRANOK) FEHUHIHFH LGRS AL ml Trizol
W, # 1.5 ml Eppendorfi&Ht, Ik R EMRATIR
A1, JMA300 ml& 4/, 13000 r/min (r=8 cm ) E§L»
1550%p. ¥ L2230 55— 1.5 mlfEppendorf
W, OISR R A RE, BUENESS, 13000 r/min
B0 15508l B B OB AR BIEROKAR EIET, R
BEVIE, FRINAG600 ul 75%ZEEIE 4], 13000 r/minf
1055 . B B0 ) L BERITEOK AR B3 T,
DUTE RN AT ELAIRNA, 20 ul DEPCALFE /K%
fERNA, JHHERNAKEE AL g/L, -20 CLRAF%H .
1.2.5 5 #RT-PCREZ I i 2H ZiCaspase-12 mRNA
1% 15 GenBank# & R Caspase-12F1B-AL3)
| A (B-actin) 4, HAT®ITEIY, HLE
Sangon/A @] & . Caspase-125[4) (506 bp) -
5-AGCGAAGTCTGATGCAGTTC-3" (1319~1338 bp) ,
FE: 5°-AACGATCTATCGCAGAGACC-3’
(18477~1866 bp) . P-actin|¥) (288 bp) _iif:
5’-Ati GATGCTATCGCCGCGCTC-3" (78~97 bp) ,
FWf: 5°-GAGCGACACGCAGCTCATTG-3"
(346~365 bp) . HUHRNA 4 ul, JiAOlig (dT)
1ul, 65°C 154385 L BPE Tk b, HIA10 x RTZE
%2 ul. dNTP 2 pl. 25 mmol/L MgCl, 2 ul. RNA



FgHAIFRL plbA 2 A-MV 1 pl, JIDEPCAbF /K 2 Kk
FR20 pl, 42 °C 604 g T 4 5 . B % 5%
FE4cDNA 4 ul, JIA10 x PCRZE WS pl, dNTP
1 ul, Caspase-12F1B-actinff] . FiF5I¥%2 ul
(20 pmol) , Taqfiff (5 U/ul) 0.25 ul, 25 mmol/L
MgCL 3 pl, AIATCE WA K2 S ARFI 50 pl. PCR
Ak 94 °C 5%53%h; 94 °C 40Fp, 55 °C 40FF, 72 °C 90
b, 35AMERR; 72 °C 1058, HXPCRY #7410 plfy
BAEWE BRI FL UK, 2 Touching20024¢ ik Hif% & 443
HiCaspase-12f1B-acting& i MK FEEAE, FT#3 K EE(E L
THED AN RIE R

1.3 it F ot B RASPSS 10.08 443174t it
8T, ALT. TBil X ALBATII &5 R R T+ s
7N, ASTRVAEL 0 180 SR FH T 6 oA 36 e R 2 ek 06, HoAx
BARA R, P < 0.05HZRA St ¥E
o

245K

2.1 KR8 A% R AR50 SDHEME K75 S AHF
JG 24N BT, BETFFAR I [ R24~T72 /N
ABIT96/NN S TEIET . AZH24/NIN FETE 2 H100%
(30/30) , 48/NEFAFIEHHN93.3% (28/30) ,
T2/NEHAEIEF N90% (27/30) ; BLH24 /NI 17
TEZEN100% (30/30) , 48/ AETE % H86.7%
(26/30) , T2/NEAFEIEZEN63.3% (19/30) .
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2.2 e iFALT. TBilA=ALB#) %10 48/NFA, BH4H
ALTHIRIE Kk 20, HBAHAM S, b
JaA. BIAALTRIEAKFIUE T, AZT72/Nf I
AIEFFELL AT, WHEL. £1. BATBIUKTFRAL
1, PHALERAEA8 /NI A BIWEAE,  AZHAET2/N 3BT
M7 LS . AZATBIZKT B 2K T B [F HAZK T,
TN EEARE R, K2, %1,
2.3 MR DNAB 4T A24/NIFDNA 21#E,
KA T2 A DNAB T T35, 487N
HLE IR, 3R JEDNATGRSAE, LU R R T H
M, W3, BAH24/N IR TR AL G 5E, 48/
IS} 7R R I . 727N R DN AR T I8 T2 77 1881
89, TRIGHR, WEA4.
2.4 A 4% Caspase-12 mRNA#) & ik AZH24 /N
Caspase-12 mRNAFRIA UG H IR, 48/ i 2
g, 720 EFFIGIRES ELE I R, WES. B4124
/NEFES Caspase-12 mRNARIA W& & TAZ, 48/)
I 8 i TR B SR, T2/NEE SRIE TR ARG, TR G
WHRILRIE, WHE6. Lip-actinfE ANZ, A BW
4H Caspase-12mRNA 5jB-actin & & [ LB W 3%2.
31ie

ASLEG N D-Gal— R 15 5 K Uk 4B 2R
hReREvh, REREHMRANELERE TS AN
H, PIZH24/NE ) SBE 96 /N #4) B AE TS, IX A RE

#= 1 &EKFE ALT. ALB & TBil K (y+s)

Wi ALT (U/L) ALB (U/L)
AL B 1 t1E PAE Al B4
24 Joug 62.8 + 8.96 319.7 +59.41 -7.045 0.002 36.64 % 0.99 37.26+ 1.66
48 i 73.6 £ 96.16 1907.25 + 355.42 8.626 0.001 35.13+2.38 37.68 + 1.23
72 N8 51.5+3.42 466.3 + 65.38 -10.974 0.000 32.03+0.58 3577+ 0.45
5% 49.4+5.94 103.6 + 16.04 -5.488 0.005 38.62+2.15 37.6+0.56
7% 45.4+6.15 69.7 +7.02 4,510 0.011 36.7+1.27 36.37+0.74
10 £ 44.2+5.50 63.67=8.14 3433 0.026 397+ 1.81 3623+ 1.81
i ALB (U/L) TBil (pmol/L)
t1E P1a AL B i P&
24 it -0.556 0.608 1.93+027 376+ 1.18 2618 0.059
48 it -1.649 0.175 3475+5.18 64.02 + 12.37 3,780 0.019
72 B -8.824 0.001 38.63 +2.91 21.86 + 4.89 5.105 0.007
5% 0.795 0.471 2.57+0.84 1.88 £ 0.20 1.384 0.239
7 0.389 0.717 193 +0.15 1.88+0.12 0.451 0.675
10 & 2348 0.079 1.99 +0.56 551+6.20 0.979 0383
F 2 BHEKRAIRFLHELR Caspase-12 mRNA FRIEE (y+5)
483 24 0 8f 48 Jort 72 o8t 5% 3 10 &
A 038+0.19 0.89 +0.08 0.60 % 0.04 0.24=0.01 031 0.05 025+ 0.04
B4 0.88 +0.24 0.10 +0.08 0.99 % 0.1 038+ 0.03 039 +0.01 031+0.01
(14 2.829 12.094 6.272 -7.668 2717 2.521
Pl 0.047 0.000 0.003 0.002 0.053 0.065
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FERALBAMIE X 1 ZH . FFZH ZIDNARE 43 #7 ]
DUBE B 7~ H A5 A T S IR R TR e AR A DA
JUR ST R R SRR, 5 s IS A& E
()2 R0k AT LA ED A H Caspase-12 mRNAAN[FH]
B T s8R AR, 5 AR o ik R O e 4 SR AR A
PR BT I 5 8 T 1) 56 28— 2 PR JBE I ) 465 B 1 ) 1R
25 & Caspaseft i W _EFEGE, BARWT:
OF B TS & AR (Calpain)  CHHAR M
MEAMN S R EREAM KRN , H
SHAR “m-calpain” P, IR, MBI
B R RF T ORIE T M AMS & 1 N IR A
N 5T DX i EERETRD , 0E M BT i Calpain, 317
ffim-calpainyF b I8 A0 T P 5 B, 85 U1 P4 J5i )
Ji& | ffjprocaspase-12 (Caspase-12[{JFi1E) ,

B 1 ZEE R ALT BRIAKTF

& 2 ZEE R TBil BFRIAKTE

2000 bp
1000 bp
750 bp
500 bp
250 bp

100 bp

3 A ZHRT4EZE DNA 8RS 4T

EREA BT @MRINIE A 7 52 A AH G R 72
(TNF receptor associated factor 2, TRAF-2) {&#fi
HLHI: 1E % 550 F TPAF-2 5 procaspase-12JF i &
EEAY), TR REAEZ 55 CRAERTE R
fh el F R AL Bk ffiCaspase-12751L; (@ Caspase-7
T PR XA s P J5R R R Caspase-7#5 47 T 4
JR M HEAL, S Caspase-12JE R &), FHIER
KR R-94-39147 BT P Caspase-12, fliCaspase-12
WAL T MR . @GRP78 (FEfEEE) P
Caspase-7-12E 5Wig % WM RN 215 S GRP78

2000 bp
1000 bp
750 bp
500 bp
250 bp

100 bp

4 B ZHRT4HZR DNA #E 4
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1000 bp
750 bp
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100 bp

5 A ¢ARF4A4R Caspase-12 mRNA HijKk[E]
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1000 bp
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6 B 4BRF4A4R Caspase-12 mRNA HjKk[E]



FKILFFEF AT NBIMARE, 5Caspase-7-12JF ik
HEE&Y), FHikCaspase-12898%, 1 (d) ATPRIIN
N G, Caspase-121m) I 57 % Ar i A0 R
)3—5([6—8]0

Caspase- 1 2§ J51 A7 T P9 Joa (SN 52 75 4k, &
JR X S 30 S A A T oS R R A . A
SIS XA TR TR TP MR (BRL R &R
TSRS FIBAE) BIZE3FhEAT, BN 0T M B
b M = b L Do ST GRS iRl ok R
Sl HASFBUTYIRIRIE, KA SR DR
eI, DR AR AT b e o U T 0 n A )
FEARSEIG I ER AR . BRI N BEOE R AE N
IR EIFIEE, (HHARAE R IF AR,
Caspase-12¢] B 1& 4 7 pro-Caspase- 12" {57 T+ 4 Jii
W, WOEEEIZ 2, SCaspase-99 SRR T
FRas & e mE ", Caspase-9871])3% {k.Caspase-3,
TG AL Caspase-1255 8] Caspase-7">", A4k, A
JO I S0 R R A L 3 CANZR R AR oRE ik, 3R
WA P 5 I 7 385 2 b T B AT B USSR
AR, SEFIEA—DNEENMBRAELES S
VR 2 A0 R A S A FE B, RE R EUHER B
TAE AT eSS FL T A7 5T XA B TR A ok, 45
e R ERe G G & IR R N O O G A G P (=
LA R 2, HIRfEE Y2 i A1,

B2, NS M A AF AT R R
B, AN S SRR T 82 2 R R R
ARSI IG FH 24 WA 24 M T 5 A PN B DX RO T
PLAmH], AT 7T EIRGE, AlE RS AL 15k
IO o AE2 P95 Y LB A VR 22 0] R AR R
T P o DX BT A LA A B g B TR SR &R AE
LR 35 B D ReFEAS 1R H DL AE 00 K e i)
RO, XS] R R U BT R O R AR K
J&& B A MO AL - F- 3R R B v d it . RE 2
FR 251 ] W Se s AHF K A3 8 Dl
DA 081 FHF 248 00 T PR B X i A2, F AHIF K B4
R RS E A+ 3
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