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WE: BHE FRGUNRNA-378(miR-378) W/ NRAME I d M EALS . 7iE 4% 36 HMEME L b2/ MR DA ML A 7 3%
BRIy RS A AN XS WA LH L S0 A I T A D 2 FLBE (D-GalN) 800 mg/kg A NG 285 10 we/kg 75 5 2 T80 , X IR £
RN PSR A AR R AR BRER K . PR AEVE )5 0.1.3.5.7.9 h &b AE /)N FRUHCH Jik at A2 20, A ) 05 3 RSB B, 4Gl
PHALAE 25 5] [ 02 I3 TH N 2 R S S RS i (ALT) (R A SR I RS i (AST) /KT, BRI G028 R FFH I 7 (ELISA ) RS i 5 v
JREIRIE N - (TNF-a) , H A A 2R -6 (1L-6) /K-, 390 54 57 A il S W (RT-PCR ) 0 5 JHF2H 28 9 e K 25 1 13 (Caspase-3) |
TNF-a J2 IL-6 mRNA 23k, BREHL 8 T AL 24U miR-378 ik it , 85 1 BT BN 7 1k (Western blotting) 46 Caspase-3 £ [132 ik
W, BRI AUT/AST /KR Wi HAE 7 505 7 hak SIEAE , 4 BRAL ALT/AST A WL W1 A8 fk . ARG BE AT, SL 0 2 77
595 1 h 17 h TNF-o/IL-6 I8 ¢ B A mRNA 7KW i s S A 7E 55 5 h[ (0.003 8+0.000 3) [£:(0.005 4+0.000 3) , P<
0.05 17 h[ (0.001 4+ 0.000 5) (0.005 42£0.000 3) , P<0.05 ImiR-378 35 it B A% , Caspase-3 mRNA[5 h(0.005 2+0.000 3) ,
7 h(0.007 0+0.000 6) H£(0.003 3+0.000 1), P<0.05 [ FI&# H[5 h(0.867+0.012),7 h(1.062+0.039) k£ (0.577+0.035) , 4] P<0.05 ]
FikwThm. &t /MR D-GaN B A g 205 S 10 2P E T BB miR-378 Fik it iy N IREHE T Caspase-3 BTG fk , 3
ST AR RE T3 3l R 2 B 1 K . miR-378 AT AR AR YT S T v A A
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Research on the mechanism underlying the regulation of miR-378 on acute liver failure
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Abstract: Objective To investigate the effects of microRNA(miR)-378 on mouse acute liver failure. Methods Thirty-six male
BALB/c mice were randomly divided into experimental group and control group according to the random number table method. Mice in
the experimental were intraperitoneally injected with 800 mg/kg D-galactosamine (D-GalN) and 10 pg/kg lipopolysaccharide (LPS),
while mice in the control group were injected with equal amount of saline. The mice of the two groups were sacrificed at different time
points(0,1,3,5,7,9 h) for blood and liver tissue, with 3 mice at each time point. The levels of serum aminotransferase (ALT&AST) at dif-
ferent time points were measured. The levels of tumor necrosis factor (TNF)-a and interleukin (IL)-6 were measured by ELISA. The ex-
pression of Caspase-3, TNF-a and 1L-6 mRNA in liver tissue were examined by reverse transcription-polymerase chain reaction (RT-
PCR). The expression of miR-378 was measured by TagMan Universal PCR Master Mix. We determined the expression of Caspase-3 by
Western blotting.Results  The enzyme levels (ALT/AST) in the experimental group elevated gradually, peaking at 7 h, while ALT/AST
levels in the control group were not significantly changed. Compared with those in the control group, the mRNA levels and serum con-
centrations of TNF-a/IL-6 were higher at 1 h and 7 h in experimental group. In the experimental group, miR-378 was down-regulated at
5 h[(0.003 8+0.000 3) vs. (0.005 4+0.000 3)](P<0.05) and 7 h[(0.001 4+ 0.000 5) vs. (0.005 4+0.000 3)](P<0.05), while the mRNA [5 h
(0.005 2+0.000 3),7 h(0.007 0+0.000 6) vs. (0.003 3+0.000 1), both P<0.05] and protein[5 h(0.867+0.012), 7 h(1.062+0.039) wvs.
(0.577+0.035), both P<0.05] of Caspase-3 were up-regulated. Conclusions In the mouse ALF model induced by D-GalN/LPS, the
down-regulation of miR-378 promotes the activation of Caspase-3,enhances hepatocytes apoptosis in liver. MiR-378 may serve as a po-
tential therapeutic target for the treatment of ALF.
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SR R DA L R BRI 2R
At RS2 R N s 2 e B E A
S B BR T IFRS AR AN i A SR YT ik B
PRl it e PR ) T RE RS R R AT . PR FRATT3E D)
T B SRR YT 2 R AR . R R
JE 22 W75 5 %) e JHF 5 0 R R 1%) 22 9 AL o Sy i %
SNV I 2 N T 11 B P R e 1R 7o o )
WS PHT . FIAFE hBT i T 0% 7 3 T BE LA
TRIT 2kl T A

/N RNA (microRNAs) J& —Fh 4 £ 21~25 nt 1Y
AEgmAS RNA , B A s KPR SR 1 R8T 2
ML Z Flos B AR BRaS AR L R oY 2 B el AR
FEE microRNAs FRIE 7K AT I8 2 JHF 5 v (1) 455 28
A B RO Su AR 5E & B/ RNA-674-5P
(miR-674-5P) A 7K-F- N = £ ) 23k 1 (Co-
nA) 5T 1 2V IR 03 IR 2 5 Yang 551 0 & LU
RNA-125(miR-125) 1 k20 it 07 7~ EE 2208 15 5 5,
HAR Tk B T mT a5 St vl kS a AR . E
/INRNA-378(miR-378) 7E 201 M5 vy af 7 rh A 7
ML B S 15 A A A R T ad FRAF TR R R M AN 28
F 5% 2 B miR-378 0 LA il JFFJJE £ 4 Ak F 55 g
5 B4 2 R R 9 % B miR-378 FEAR 229 9 ol i
Je A R S, an LR, i LR 40
JH 3 2 W 5 ke B v AR BT . ARBESE T
2017 4F 1 7 2 2019 4% 1 7 KN B S I a v A5 75
' miR-378 =B A KL W, #E— LRI miR-378
1E 2RI s v AR FIBL
1 #RE5EF*®
1.1 KEzh¥  EPEE 2 (BALB/C) /MR 36 H,
6~8 J | 1A 5T B (20+2) g, JIr A S 56 B P R ot K2 5K
5o R RS S WA A E S
No.11400700135473 , = 24 52 56 sh ) i 3/ v UE5- -
SCXK(5%)2012-0001, Zf4) S 40 e A 4 v ] S 46 2
BRI 23 T A 1 S 55 Bl ) (%) 47 38URI A 4 e
AT o ARIFFEAT A — M sl 5250 A0 3~ i ]
1.2 FERKFMME SERE(DMEM) G4
IM3%4 (35 E Gibeo A7) , D & 3 2E FLBE (D-GalN) I
Z i (36 [# Sigma-aldrich 23 7] ), 0.22 wm 2 0.45 pm
B 5 M B (PVDF ) (i 7% 3 25 £ R A
B2y &), et BUBE K 85 F 1 -3 (Caspase-3) T {4
(rabbit-anti-Caspase-3 antibody) . fHT il g W2 & H
(B-actin) LA (FL [ Abcam 24 ] ), B i 48 L ) il
FRic i L 2E PR B e bt R Pt G = RAEYHARH
RN D), 5256 B 70 85 o RNA 336 7 S 4
Taq PCR JZ iR 57 & ( H A TaKaRa 22 A ) , IR 3K 3E
- (TNF-a) | F 401/ 25 -6 (IL-6) ELISA 5 i

ME AR REYFEARGIRAF) .

1.3 AiE (DS Em s B s . K/
R L B LT3R5 35 4 UM 21, 5255 28 ] D-GalN
800 mg/kg A NG £ K8 10 warkg /Iy BUA B 19 7 2
i s B 7 e e P ol T R A I T S SR
R AR K B ATR 6 AN]SR T R
0.1.3.5.7.9 h, TA-BE] A 3 HACg B, ZEAH N
FIF ) 155 7 2007 A 6 /N BRI B5 Ik ot T 2HL 282

(2) M5 N PR ARSI (ALT)  RA 2R
SEEERE I (AST) I AE o il bR A Al ) 1) /DN BRUIR 3R i
B bk i, =5 R E 2 h 5 222 000 r/min 5.0 20
min, Il 75 3% 2 5 e B 2 B AL L B e A 96 B A 7
HEACFE AR E -

(3) IfiL. 7% 40 i [ T TNF-o/IL-6 7K S 5 o I
FRASES.C> 15 min(3 000 r/min) Ji5 BUMLYE , {1 ELISA
i TL-6 \ TNF-ou 7K V-, ELAR Ty 15225 300 4 1 W] i
1To BRSCHG T 3,

(4) 387 S R A WBE I N (RT-PCR) o BUFFAIE4L
21 MR 5 RNA #2 BUR 5 (Trizol) #5245 3 B I 52 &
RNA &, $#2HUE RNA &5, b il & (H A
TAKARA 23 7)) 47 RNA #0553 i H #h DNA (eD-
NA) , fiff i 5 (%) cDNA £ 4 PCR B4 , RT-PCR 4"
HEAGHEAT PCR U o FRATTEA B-actin /EH RT-PCR A
2, LA U64E H microRNAs N2, IO AR &R R 20 pl,
27897 45 4 A miR-378 \ TNF-a, [L-6 % Caspase-3
mRNA [ R ETE M

(5) 85 1 T BB 3 7% (Western blotting ) £ il Cas-
pase-3 ikt ZHEVE I T 20 M R b il 45
o I B-actin fEH N2, ffiFH 10% + — k¢ Fe i 2
- SR T 04 T ek 2 #L K (SDS-PAGE) , FL %% EIDHE 2
F 5 4% EN 51 PVDF ) | o 575 B8 52 i 25 38 % 141 90
min, S B E A 1:1 000 T Caspase-3 FL 7L
iik 4 Cit . W HPE—PL, BK 10 min, PE3 K.
JE E W E P02 h, PE BT, BK 10 min, PR 3K,
WEYE I 52, VTS 55 1 K BEAE, LA B-actin WIS .
14 S ZEAE LBRHIED T s TR, ZUN
Ll 5 SR FH B R 3R 7 22 43 i 5% F Student’s ¢ K5 50
SR SPSS 22.0 HEATANBE . K560 /K HE 0=0.05
2 #R
2.1 AMFFFIBER hmEALT/AST R4HaEF
KRERTTW I3 P ALT/AST J2 345 T 5 455
() G bR, SEIG ZH 7E 25905 50 LT R A ALT/AST
B BT X B2 AR BRER KA SR ALT/AST /K-
KLU AR A, LR 1 A X HR AL, 5264 TNF-a
7 mRNA 7K F7E75 5 5 1 h(P<0.05) F17 h(P<0.05)
Y 2 Tt 5 ] A I3 A A9 TNF-a ZKSEEE S5 1 h
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(P<0.05) 17 h(P<0.05) B & F+ 5 . i H. 1L-6 7¢
ML Y75 7K SF FT mRNA 7K 55 TNF-o A AL A0 4 3
Zk2,

F1 PI4/NRIEZYE SR I N AR DL B
(ALT) RERAMRBIL LR MF(AST) AL/ (Uiml, & + 5)

2H 51 R ALT AST
XJHEZH
0h 3 55.0025.00 55.00+10.00
1h 3 55.0013.23 51.67+5.77
3h 3 55.008.66 58.332.89
5h 3 56.67+7.64 60.00+5.00
7h 3 55.00+5.00 50.00+5.00
9h 3 61.67+7.64 58.3345.77
S
0h 3 58.33+2.89 56.67+2.89
1h 3 101.67+7.64 113.33211.55
3h 3 188.33+10.41 180.00+20.00
5h 3 320.00+26.46" 466.67+76.38"
7h 3 1566.67£208.107%  2200.00+264.50"%
9h 3 1266.67£115.47 1 466.67+152.75
AKHF 28 0.278 0.639
Yl F, PH 164.222,<0.001 263.117,<0.001
I E] £, P 64.269,0.001 173.882.<0.001
ZEH F,PIH 63.696,0.001 174.962,<0.001

0 D5 %5 B 2H [R] 6] 05 b &%, P<0.05, @5 528640 5 h IL#L, P<
0.05,

2.2 2 =8 miR-378 & Caspase-3 RIZAEZE
& MEBXT R4, LW ANRIESAFESh AT
hmiR-378 ik it WL FEAR (45 P<0.05) . #5248
H/NRZ 25 )5 5 h Fi1 7 hCaspase-3 mRNA £ ik 1= B
b FH i (¥ P<0.05) o [RIBF3RATT A I AE 52 55 41 rh /s
FZA 245 )5 5 h F17 h Caspase-3 8 H /K FER E A Em

BB T E (9 P<0.05) . L33, &1,

W 1—B LBl H H ;2—Caspase-3(ER B HEE-3) 85 1 53— X IR
24— AF G S by S—ERAFEFIE 7 ho

B 1 AR o I ek U P /N BRAE 2590375525 5 hFIT 7 h Caspase-3
HIFIARLER
3 atig

S I 0 I PR 28 B 2 B 5 1 T R R A | o
YL JFF G R K A, e R, P T R R
FH D-GalN/g Z 5175 3 /)N B2 R IS s B R 1 7 1
H A2 0 00 58 2 20bE I 3 o L ) Y S 56
il FRATTH D-GalN/is Z 05 15 S 8 /DR &
PERF g i, BEAEF 58 32 B TNF-o R IL-6 75 2Pk
JHFA5 405 v mT T B AR P R AE R B FRATTAE S
Hh & B S T R i AR TNF-o AT IL-6 £ mRN A
FRITIILIF v 27 B S T, AT UL TNF-o0 FTIL-6 55
W25 T AR FERATE 20
VAR IR v R BRI VG ALT/AST /K V-3 T , e 4 AE
W FIE 7 hik B, 2 )5 Bl & 175 5 5 A 42 < K
SREAR , 3K AN RIS A RE RAEAT A o DA il i 2= B
FELE RN A SIS T A ) SR I I v AR R

/N RNA SE T AE R A 32 TE — 2001, B
— RN IE MR gAY BN F RNA RS R B E S
5T YRS AR, Ko £ 00 s ss
€ microRNA &35 7K -] 145 S JH 5 vl Ay o B A=

xR2 WUU/NEIEZEYIE SIS 1 h AT h PRI -a (TNF-) FTEH A IS 2 -6 (IL-6 ) mRNA FlIALTE e FE K 5280 /% + s
2H 5 AL TNF-a mRNA TNF-a/(ng/L) IL.-6 mRNA IL-6/(ng/L)
X e 3 1.3320.09 34.67+2.91 1.70£0.10 25.67+1.20
S2HG2H 1 h 3 19.17+1.68" 303.30+8.82" 25.40+3.21%7 646.70+28.48"
S2IGZH T h 3 22.631.57"% 433.30+25.87"% 16.60+1.18"% 436.70+27.28"%
i 74.077 164.105 36.895 192.249
PAY <0.001 <0.001 <0.001 <0.001

D54 I H#E, P<0.05, Q5528040 | h L, P<0.05,

xR3 L/NBRIELIFEFIE 5 h 7 h miR-378 FIME R & A Ti-3 ( Caspase-3) #5784k /% +

20 3] SR miR-378 Caspase—3 mRNA Caspase—3 [
X e 3 0.005 40.000 3 0.003 30.000 1 0.577+0.035
SRS 5 h 3 0.003 8+0.000 3" 0.005 2+0.000 3" 0.867+0.012"
SZIGZH T h 3 0.001 4+0.000 572 0.007 0+0.000 672 1.062+0.039%
il 26.376 23.974 62.881
PE 0.001 0.001 <0.001

D54 I H#, P<0.05, Q552804 5 h L, P<0.05,
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PR, PRI A P A miR-378 ik i B
AR, B FRAT T miR-378 M S 5 At T 3
W IR RIS o D-GalN/g Z AL 35 15 % K
A A 05, LA Rl R T R SR AR AR
W5 R W] microRNAs Al E#EIE T 324K T KM T
3 RO SR AE /)N B A2 P I 3 0 5 AR R microR-
NAs 5 40 I8 T B AR ELAE FIAIL ) o oK PRk o PR 3
A5 I microRN As W] 98458 FH-4H I T 1 0 52 ) 21
T v it 7

IR SR AL R -2 S A M A T ) s R R R
AR N P A T ik e — AR 0 B A P9 Bl Y
KA A il & caspase-3 .8 .9 TG s I 5 S T
kAR o S TR R AT K BT °F TNF-o0 K- B
B T, ok ek SR IR T 38 A Sk T e R
P A EEE . Caspase-3 3% 1l 51 PARP
UG A0 23 ik 3% P T 0 400 0 T A AT SR IR S
TE 2 i 2 P | caspase-3 85 FI KA T 20
RA IR . 2% bR AR QM R A T
A0 3 TR

AT RN U B 158 miR-378 ik i B
B PRI caspase-3 FRIEIH B FF . TargetScan il
caspase-3 4& miR-378 AJ GEAF FH A 8 A, 48 b 3R AT 4
W AE 2P P38 P miR-378 {283k A B4 Il caspase-3
B FIR , AR HE AL T Z T BB S RS
TE /N J ke 1l 7 HE VE A5 05T R ORI R il 5 £
H12'miR-378 W] 3l i L 1 caspase-3 PA I A I T .
J5 a0 FRATT 5 HE T — 2D kA i ) A 1K LA 5
JIF miR-378 Xﬂ‘ﬂ?%ﬂ@dﬁtﬁ’ﬂﬁ%%%ﬂ% B, ]
BT FEUESE T 7R 2 AT i i 2 P miR-378 ik ik
AR R 20 LR T, BOR AT DA 2 I S v R T
SEAEB IR YT OT %
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