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Abstract

AIM: To construct an adenovirus vector express-
ing interleukin (IL)-1p siRNA and assess the
synergistic effect of treatment with this vector
and mesenchymal stem cells (MSCs) in acute
liver failure (ALF) in mice.

METHODS: An adenovirus vector expressing
IL-1B siRNA was constructed and its interfer-
ence ability for IL-1p was tested in vitro by
enzyme-linked immunosorbent assay (ELISA).
qPCR assay was employed to determine the op-
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timal dose and timing of administration of IL-1p
siRNA. The immunogenicity of adenovirus vec-
tor was also detected. Bone marrow MSCs were
obtained from Balb/c mice and transfected with
GFP by lentivirus. ALF was induced in mice
by intraperitoneal infusion of 20% (v/v) CCl,
dissolved in olive oil at a dose of 8 pL/g. One
hundred mice were divided randomly into five
groups: a normal control group (n = 20), an ALF
group (n = 20), an ALF + IL-1f siRNA group (n =
20), an ALF + MSCs group (n = 20), and an ALF
+ IL-1B siRNA + MSCs group (n = 20). At differ-
ent time points after intervention, the mice were
sacrificed with an overdose of isoflurane. Liver
function, serum levels of inflammatory factors,
histopathology, apoptosis and proliferation of
hepatocytes, vascular endothelial growth fac-
tor (VEGF) and hepatocyte growth factor (HGF)
levels were detected. GFP-positive cells in liver
tissue were detected by immunohistochemistry
and fluorescence microscopy.

RESULTS: MSCs obtained from Balb/c mice
were positive for CD44, CD90 and CD29, and
negative for CD45. In vitro, IL-1f siRNA could
suppress IL-1B secretion in lipopolysaccharide-
stimulated Raw 264.7 cells. In vivo, qPCR assay
showed that 1 x 10° pfu was the optimal dose
and 36 h after infusion was the optimal time
point. Serum interferon (IFN)-y, tumor necro-
sis factor (TNF)-o, and IL-6 levels exhibited
no significant changes after administration of
a null adenovirus vector. Compared with the
ALF + MSCs group, the levels of CXCL1, IL-1B,
IL-10, IL-6, alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) significantly
changed in the ALF + IL-1f siRNA + MSCs
group, but there was no significant difference
between the ALF + IL-1f siRNA + MSCs group
and ALF + IL-1B siRNA group. Interestingly,
the ALF + IL-1f siRNA + MSCs group had bet-
ter hepatocyte proliferation and reduced hepa-
tocyte apoptosis compared with other groups.
Meanwhile, the ALF + IL-18 siRNA + MSCs
group secreted more VEGF and HGF than the
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other groups. Immunohistochemistry and fluo-
rescence microscopy revealed that the number
of surviving MSCs in the ALF + IL-1f siRNA +
MSCs group was significantly more than that in
the ALF + MSCs group.

CONCLUSION: IL-1f siRNA could inhibit the
inflammatory response in ALF and enhance the
ability of MSCs to promote tissue repair and
regeneration by increasing the survival rate of
MSCs. Therefore, combination of IL-1B siRNA
with MSCs has a better hepatoprotective effect.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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¥: Raw264. 741 Hu4% 85 X 107/ L1 % B 3 F T
AN, K& H 10%FBSHI Hi i DMEME; 77
5, HAREL 12 hJE A1 X 10° pfu IL-1B siRNA
BRI %, 12 hJE IIALPS, LPSZIKE N2 pg/mL,
24 hJE USSR A 1% 9% 3L, ELISAKEIITL-1 B .
1.2.3 qPCR G ik A2t EAend 18] 5 2X 107,
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siRNAJYH T 804k B i ki i, 36 h/5qPCREG
DUFFAEIL-187KF, ik fe 1t = B s 10 H f A
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¥, qPCREGIIL-1BAHX RIL &, FHRE T
iR . B RGN ZEEPE N0 uL DEPC
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B JE65 “C/KIES min, SLZI0 CUkAKIBE B
min. 2O JE UK E#EAE: A4 pL 5XFirst-
Strand Buffer, 1 uL 0.1 mol/L dTT, 1 uL RNase
Inhibitor, 1 pL SSIILY 3%y, % 20 550 C
K60 mindH AT 5%, 70 ‘C/KH#F1S minK K
WAL SR, SLEIHEATPCR. PCRI N 4414 494 C
1 min, 58 C 50 s, 72 °C 90 s, #4740 MG, 4R
J572 °C 10 min5er. HWHEEFE 517 51(5'-3"):
Mus musculus IL-1B-F: ATGCCACCTTTTGA-
CAGTGATG; Mus musculus IL-1B-R: TGATGT-
GCTGCTGCGAGATT.
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1.2.5 NREMIT ZBEA & 5 Fe s FHCC,
P HRARARLET ¢ 40 T BIORE G AR 7 CR20%
FICCILAME M AT, CCLMIME AR A8 ng/L)
BEEENE S/ RALFERL Fr /N R g fi
JE BB SUL, AL IE% 4@ = 20); B4L: ALF
H@m = 20), 8 pL/gifl & JE TS C CLIM I
W% FALFER, C4A: ALFHMSC4l@ = 20),
ALFHAE 5 524 h 2 NKFEHMSCHIPBSE
100 pL(Z) 5401 X 10°4); DZH: ALF+IL-1pB
siRNAZ (2 = 20), ALFAAL 136 hREH#IkiE
SEAIL-1B siRNAR IR R 100 pLAIEZH:
ALF+MSC+HIL-1B siRNAZH(z = 20), ALFR# 5
FHI36 hJEFE kIS & HIL-1B siRNAI AR 3
100 pL, 755 J524 hEFKE S MSCHIPBS &
100 pL(ZI & 41 X 10°4).
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RE I LG AH 20 B 22 . /N BRAE ALFASE A g T
J& S 14RAEIE, SREUTFAT ALY, Mo s o) 7 IR4T
Ki6 7RI TUNEL s 44Uk 2 gt BEMLIEFRSAS
e A ALY, T B BH M 41 B A (A % R IR ),
P U 400 A 88 B A R T . AR IL-1B
sIRNA IR 23 AR B A MSCHIVE T WL, JRATAE
ALFEAYE S 52 wkia il 11L& 1 VEGFAIHGF
TR
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U VKR VI A, 98 6 R S WSS GFPRH M
YRR FEFAELIG 582 8 U IE A 2301 oA D)
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BF, TH 5 P VA (0 A R IER ), PRARIL-
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St S04 R Hmean+ SDERIR. K
FISPSS19.04¢ i 2 B i AT s ab 22, 2H A] B
BN FHBSTREAR ARG 56, AE AR 0 BT R Fl K aplan-
Meire 1 £k, P<0.05 87 7 Gt = L.

2 B8
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PE. CD29FHTE:. CD4sSHIME, St B T 20
FRRIILZS, $ Y GFPJ5 675 6 S~ rl I
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2.2 IL-1B siRNAK S LA FERaw264.748 it 5
BEIL-1B89 Ak A1 FAE FHLPSHI IR aw264. 74
M5, JG & RERs o WA R R IL-18; T SR 79 S £
IL-1B siRNAJREFIR AL GeRaw264. 741 fIbEK, 5
ELPSHIBL N 4 WIL-1BHIRE /1 235 R &, Wi
LR Giit % 22 5 (K2A).

2.3 IL-1B siRNAMRIR AR P AE TR0 589
e AT S AS [5)4A AR IR 05 25 9K 0 ik A £ T
WitE. HIEFFIE N2 X107 pfu(20 nLik
BOR, TR KL N13%, 247855 X
107 pfu(50 pLIB AR, TR KL14550%,
Ak A RN 1 X 10° pfu(100 uLIFEFR), T4
KRG Z189%, {H A& 247342 X 10° pfu(200 pL
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4 B, £EHMANHERE. A SAVNRAIEEGT wk ALTRIAST/ACE; B: B4 NRATFIIZ; ¢ S40NRamin
M52 Wkl A HEGL 5. *P<0.05 vs ALFZH; P<0.05 vs ALF+MSCZH. MSC: ‘BH[H] 78 T T 400 IL: /M35 ALF: 2

HEIFTEE; ALT: D NFEENE; AST: DEGLENE.

ALF+MSCHIL-1p siRNAZH, 57.34 U/L+8.51 U/L.
1M % 4 B 7 i (aspartate aminotransferase,
AST)ZKF-43 51 4: ALFZH, 304.89 U/L+28.47 U/L;
ALF+MSC#H, 210.02 U/L+22.43 U/L; ALF+IL-1B
SIRNAZH, 146.34 U/L+11.89 U/L; ALF+MSC+IL-
1B siRNAZH, 130.56 U/L+16.87 U/L(E4A).

FATAELH /N B B L E 10 A S A= A7
1, MG IR 94 wk(BEIEESFCCLNEROR). 45
IR ALFA28 ditf (475 AN 10%, MSC
4128 dIAFIE R N50%, TL-1B siRNAZH28 df7ik
L F70%, MMSCHL-1B siRNAZH28 dffIfEH
FH80%(E4B).

2 wkiTHES (5 BRI AR B34 5], B
B SERER /N S A T R I R0 SR S I
KRB, FFAnHafit ik . 78GR (X 4k), FF/m
SEFE BN, MSCZHAIL-18 siRNAZ I F4H
WA BE X 38D, TIL-18 siRNA+MSCZHIRFEX
I A LEMS CALANIL- 18 siRNAZH /D (4C).

BATE L Ki67 4% AT UNELSZIA I AT 41
S AT 1 A AN T A, 25 SRR BIMSC
YIKi67-+41 L Ems = FIL-18 siRNAZL, MiE T4
J s AK FIL-1p siRNAZL, (HMH TS24
#5(B5A, B); IL-1Bp siRNA+MSCLKi67+4M il
B 5 E FMSCALFIIL-18 siRNAZ, 1410
A BAK TMSCALANL-1B siRNAZH(EI5C, D).
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A TMSCA, Wi BA G127 7 (KISE, F).
2.7 AL P HEMSCH M FRATET %
R ANGF P9 20 234k 2 Gt i PO VE L 5%
T EA SRS M S CHCR. AT W2 whkAK i
IL-1B siRNA+MSCAH R AE 41 il BB MS CAL B &
W2, 0 /NS5 P AT LR 43 A R
Y, J5 3 B A AN B I A B2 AR (6 A, S
RGP AN, W NDAPTRR Y (1 41 A% );
G 9% 2 2 o7 S s i v A B AL T 40 R I L- 18
siRNA+MSCHL B 2 = TMSCAL(El6B, C), %7
BAG 3 3, 8 R R 5O B s — 2

3 1Tie

BT 3 34 RATAR B, ALFAAR A 3000 28 9 J &
AN 23 5 U4 M K B AR, M S CIY
TR DRI AT S8 RE S N AE T 40 RS A VR T
ALFHEKCHEE AR FCKRHIL-1 siRNAHIAR
KA I ALFAA A 19 J80E . {H 2 siRNAYR YT I
5 — A AR AR A R 0 i, R 2 T A s iRN A
TR L % B S5 P RN B s iIRN ATE A
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6  IL-1B SIRNAXSMSCHURIPVER. A: GEPRHMAIREZOEIE A B: GEPFIMEAIRE AU F; C: RAHGRPREM:AN
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WARAEEE, (EMIE PR EE R AR, LRI, sIRNAMBA 1 AR FURLEAR . o5 25 3R

JE HLAEZH AL P9 ORI 32ARA, FTEASIRNARY B SAR ™, RSz vh AT PR 216 N
ik L AUE B FAE M EA. BT T3R5 IL-18 siRNAIEME, BT R 2 s s A
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(I 70, EEAR I 23 A A R DR R I i ) 4
i, BB T ALF 2R S M 2L I R AI4E 5 2 05
1 wkBA N CRZHORIBTT /N RAE IR ZE D), 1T
Ja e 1gte B IS, R R B E0ik m DL 2
P SAER H .

AT AE A W A RE R F I R B TL-18
siRNA+MSCZICXCLI. IL-1B. IL-67K-FHMSC
A1 5 FRAR, RIS TL-107K P8 M S C4H 1 & T
i, H&CXCL1. IL-1B+ IL-10F1IL-67KF-51L-
1B siRNAHAHLL TG TH 5 2 5. n ILAEF il 28
i SN T, BEEVRTT HIFAME TIL-1B siRNA
. TER RN A FRA T A I T R ABA R R 5.
MSC+HL-1B siRNATEFEAREE 2 8 77 T 2 A L
AEMSCRAE F AT RUR, (H2 5 FRARIL-1B siRNA
FAECH TG AR . o mT Be A R AT v 2
P T2 U S L P 2 PR A0 B 453 40 AR B ., T
ALF I B2 45075 ) 32 22 J R B 80 S
N TR RN AARIL-18 siRNAZL A #RAIL-
1B siRNA, ZAE e M4 EH], TIMSC AR AT
VAT SR SR ML FRIAE FH, (H2 A E A SIL-1B siRNA
FHEC T LB AT, RIER G a7 20 5 SR AlIL-18
SIRNATER G MK LR ZER. 4E0 LK
M BUPEERIT L E, (AR A
N BIRAEAR ] JEREAN A% 77 T, AECE R YT 20
FHEE, FRAEIL-1B siRNAFA HLIRCR, (HA2ATE
Rk AR D T, BAEIL- 1B siRNA TR,

AR T2 wioR &2/ BRUfLE HHGF AN
VEGFHKE, IL-18 siRNA+MSCZHIX P it [
TIRIE R E TMSCALAMIL-1 siRNAZL, BA
SuitaeZE T, HFAH PR GE AN TR BHIL-18
siRNA-+M S CZH 7E (i i3k JHT 4 fia 38 5 0 400 i) FFF 24
L TR 7 AL T B R HIL- 1B siRNA
HMSC. Z55 LA B RIATIEW]: MSC+IL-1B
siRNAZLE QL A2 07 1 RORAE T B 4EM S C
Hok# fEIL-1p siRNAZL. RMLEIFE R E, B
10T /N B4 kIR 7715 % 980%, R T-MSCALK]
50%FIIL-1B siRNAZH[1)70%. SEbx -, faiil 9 i
AL HE AT P A S ALFIR T A P AN A 45 S L1
I, RAXE T T A eIs B E A4 197 2%

BATERILT — AR, WA BEAIL-18
siRNAJG, MSCH it )4 KK FVEGFHIHGF
AP, BATRE M2 FNIL-18 siRN A T
ALFAR P B0 280 SR AT B2 v 17 A2 35 1)
MSCHEEFTEL MUFSLIX — 81, TR BFATRI %
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FMSCHL, HHIIL-1B siRNAREUSHR EMSCHE 5
v FE A 2 rb B A7 2, (R L B 4 1 R 4 T
AR ORYEH.
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