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Abstract

AIM: To investigate the effect of bone marrow
mesenchymal stem cell (BMSC) transplantation
in the treatment of acute liver failure (ALF) in
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rats and optimize the administration route.

METHODS: D-galactosamine (D-GalN)/lipo-
polysaccharide (LPS) were used to make a rat
model of experimental ALF. Seventy-two rats
were randomly divided into an ALF group, a
tail vein group, and a portal vein transplanta-
tion group. At different time points (24, 72, 120,
and 168 h) after BMSC transplantation, serum
ALT and AST were detected. TUNEL assay was
applied to detect hepatocyte apoptosis. Immu-
nohistochemistry and Western blot were per-
formed to detect the expression of Caspasel and
IL-18 proteins in liver tissue.

RESULTS: Serum levels of ALT and AST in the
ALF group were gradually increased with the
progression of the disease. Compared with the
ALF group, significant improvement of liver
function parameters and histological findings
was observed in the transplantation group 120
and 168 h after transplantation (P < 0.05 for
both). The apoptosis indexes in the tail vein
group and portal vein transplantation group (120
h: 28.17% +17.08%, 20.67% + 12.68%; 168 h: 19.67
% +11.82%, 13.00 % * 6.84% ) were significantly
lower than those in the ALF group (P < 0.01 for
all). The expression levels of Caspasel and IL-18
proteins in the two transplantation groups were
decreased significantly at 120 and 168 h com-
pared with the ALF group (P < 0.05 for both).
Both administration routes had a therapeutic
effect against ALF in rats, but no significant dif-
ference was observed between them.

CONCLUSION: BMSCs can improve the liver
function, inhibit hepatic apoptosis and reduce the
levels of Caspasel and IL-18 proteins in ALF rats.
Caspasel and IL-18 play an important role in the
pathogenesis of ALF and are expected to be pre-
dictors of ALF and future therapeutic targets.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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B KT A 8 AT 8(bone marrow
mesenchymal stem cells, BMSCs)#5 #4174 /7
MAF %38 (acute liver failure, ALF) K & 8957
. BALEIE.

Fik: AD-R A ¥ UM (D-galactosamine,
D-GalN)/fis % #%(lipopolysaccharide, LPS)# 3
KAALFARA. 728 K A AL A ALF R
2, BAMRASHA., N#HRBEA. TBMSCs
BAHIE24. 72, 120, 168 hBdn i fo T 20
L2, R A f R R ER R A4S B (alanine
aminotransferase, ALT). %3 4% R B (aspartate
aminotransferase, AST); 5k JA TUNEL 4| A
i T, KRR 2R A4 E . Western blot
Ty AR BT 4B 4R T S BERUBR 2 & B 1 (cysteine-
containing aspartate-specific proteases 1,
Caspasel )= & /A~% 18(interleukin-18, 1L-18)%
SRR & 0/

R ALFATRB 4K R A FALT. ASTHK R
AR H I &, EASHLE 120, 168 h, BMSCs
A FALT. ASTLE *F IR 48481k £ 7|
A st 5 F L(P<0.05); Bl 1M#pkASH
2H 40 0L R T35 A H) A 28.17%+17.08%-
20.67%112.68%. 19.67%+11.82%. 13.00%
+6.84%, SR 2 FA %t 5 E L
(P<0.01). BMSCs#5#i£0Caspasel . IL-18% @&
KKK TR H AR, G120, 168 hh =t
1B 2 AR M £ SR 4ot 5 & L (P<0.05); H =%
8 R A A B 4948 X H(P<0.01). B#Bk. 1
KA AR RATALF X B3 A B TR, 2=
Fh R RA £ JF LG 5 E L (P>0.05).

48 BMSCsat % % EALFA %58 X R 89
Frohfe, kAT aape 8 =, M{kCaspasel.
IL-18% & /K. Caspasel FoIL-18 AT %358
KRt R A F2AE A, Caspasel #=1L-187T
B sk B P R B e TR B F Ao R R 8908 7
o b
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1 FMEREREL BE-18; KEHEE

B R: BMA AR Fai(bone marrow
mesenchymal stem cells)&b &% & & & AT %38
(acute liver failure) X R 69T Ak, 374 I 20 i A
. BARF PR BR & G B (cysteine-containing
aspartate-specific proteases 1, Caspasel). &A%
18(interleukin-18, 1L-18)% & 7K-F. CaspaselF=IL-18
T X80 Emid A2 P AR ETEAE A, Caspaseldfr
IL-187T 2R A & HEAT B 6 TM B FF= K R 6974
VR A

RS, A, A=, ke, MBIRR, KXF. SEEFRT
DINBENRMATRBAR Caspase 1 fIL-18FIABIE0. tH
FAENEILEYE  2014; 22(6): 759-765 URL: http://www.
wjgnet.com/1009-3079/22/759.asp DOI: http://dx.doi.
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Ak (acute liver failure, ALF)/2 i1 % R
DA 5 1 () — PP R 5 ik, DA IS ] A DK = 40 i
AR IRAER A I A v A5 o R e,
M. JERIEZ . WRITHERE R TRIEE
UG 22, &I ARIATT P A8 A i A ol A 1 e A ),
MTAESR T A0 S “ R 2040 e PR A I A
JFF S 38 (¥ 8 7 SR AL T 0T (0 A5 BB A RS A
BIT v A AR . R, wTER
AT SR PESS . VRIT 2 FLIR AR SR 1 B4R
PR &, B Ak JEAL R FE G X — a7 I Dh g
TEE (AT RO 1Y, ALFIR R A9 Je 22 48 9iE I
TR M D, R LR A R 1% D)
AR RS 2OE R S0 T, A5
SR EALF R JE R 3R, (AN LAt
ST RETBT A 1, B R A A g ok 1 4%
N N 2 RO DA A JE AN R T R AR
ZFas/FasL. Bel-25 0. RAZREE 1t
IR 8 1§ (cysteine-containing aspartate-specific
proteases, Caspase)Z %5 K 2 1R dt. 1A
4l i £ 2% 18(interleukin-18, TL-18)J& 1T 3K Frift
RIS AN 7, HArIe Y 2, &
ZCaspase iU, A ReAL NG T, RIE
Z MBI AN, AR BE S TR (1) KA TR,
IL-18 S Ho75 37 AR ) 40 i DR - 5 400 25 % DA
SRR P BT I A K AL FRLAY, As%
‘B 18 5] 78 141 i (bone mesenchymal stem cells,
BMSCs)# #1197 K BALFIRYT 20 SRy BMSCs
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ar:| 24 h

120 h 168 h

ALT AST ALT

AST ALT AST

SIRHE 129.33+£45.99 165.17 + 78.31
FEEEPINRIEAE 127.00+37.29 163.50 +36.82
[JERR2IEE 125.17+42.93 160.67 +36.99

133.00+£64.84 174.50+73.98
94.83+11.16° 113.67 £11.62°
72.83+10.28° 100.67 + 14.72°

138.50+25.32 185.67 +53.33
76.00+13.78° 92.00+11.85°
49.50+15.81° 69.17 +20.97°

*F=12.17, °P<0.05; °F=12.17, °P<0.05 vs WHRAH. ALT: SRR, AST: SEBRa 8.

PR s T, AP Caspasel . 1L-18
WA RIE . R IR B M S Cs# AR IR
JYALF. VP ALF S (R0 15 ™ R R Tils
BhR Y T I R S, St S0 Ak 4.

1 MRRITE

1.1 A4 R e RE & Sprague-Dwley(SD) K il 72
H A JRE250-300 g, SPFZL(VF [ iF 5 SC XK
2003-0002).

1.2 7%

1.2.1 MSC# 3 fesh mAER & 2 KA
BEVE Y BSD KB BMSCs, #EATAAMNESE. N
AN AL AT R BM S CsHEAT M 458 . K]
10%D-28 3 - FL b (D-galactosamine)1.4 g/(kg:
)~ 12 h—IKF10.005%)15 2 B (lipopolysaccha-
ride LPS)20 ug/kg, £ I % K FALFAL
AL TE ]ORN R i A S 1 7 X B M-
SCs. 72 UK RRBENL Y J341, X HRA1LE T 2544
AR KB R g, RE KA A4 T 1.4 X 10
4N /kg PIRIIBMSCsREAT R H KIS, 11 ik
Forid: KRR, ZR 85I, 20 1kt 1.4
X 10740 ff/kgIP3ACBMS st AT # 4. TR M e
24, 72, 120, 168 hitHE MLy AE A N4 2 bR
A, FH4%I) 22 5 e ] o B2 2R bR AR, AT o 2R
ZHZ 2T, S 40 B 6 T 4 2 PR B N A
AT, ARG A7 1-80 C L8R (AN

1.2.2 A Aregml 2 i, RH4A
A HT(Unicel DXC 800; BECKMAN
COULTER )W 5 A [7] B 1] 5 K BRI 2 I 2
fiff(alanine aminotransferase, ALT). 7+ %546 2 i
(aspartate aminotransferase, AST)Zx1k..

1.2.3 HAKRZE-FL(HE)S R1%ta ie 8 — #)
(TUNEL#%): KBRS 54 pmiEs:
DI, YI3-55Kk DI ATHE R, &5k U] 743 5l
BE AL B 35 5 MG (X 200) A1 = £ LB (X 400),
J6BE UM EEBMS Cs# A i 21 20 B AR 4K
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TUNELKZMA ] & (% H 5 1-Roche Applied Sci-
ence) 4N B T2, I TUNE LA A7) 5 ik
WA D RIEAT, DUBE R 4R, REak UL Ay
MEL500/ 4 g, T 54 10014 i rpr -~ 1 B
Yl Kk, B T 354 (apoptosis index, AT).
1.2.4 KA S 8L F ik M AT 2822 Cas-
pasel. IL-18%& & #y&kik: JliCaspasel(1 : 100,
ab17820, abcam MA, USA)SKIL-1847£(1 : 100,
sc-6179, Santa Cruz Biotechnology), FfinA4:4) %
BRI IS — Ui S a iU AR R R - A
VI, £DABR A, SRR ELGE, PRI
B AEFHPERR A L DABERR #h 97 v AR 26—
PURAE BT . 20 i F5E i 5 % Jlabt B ()
“hy B 4
1.2.5 K A Western blot# M iF 424 Caspasel
IL-18% & 84 ik FREUAS [F] I i) m (R - 41214
100 mg, MIAFIP IR 40 R, VKIS 51 3-5
min, 4%1 2 3N LR, IR E(96 1C
INFAS min). I 10% 58 P9 LI e T P4
UK, Ry WS T R 2 I bk iUk o B S
(¥ 2 15 NS D S 2R AT I 2 it A2 L Uk e 2 A 1R
STUERPENE b, BRI h A —$iL
Caspasel(1 : 200). IL-18(1 : 200). GAPDH(I :
1000, sc-25778, Santa Cruz Biotechnology), 4 ‘C i
. X, TBSTURBG, BT O 65 R Mg A1 1)
TP R, YEE RO, S S N AR AR TR
YR 5%, HQuantity One/ M A4-2EAT B4 4>
7, AGAPDH I 5E 45 FAH EL AL, TH AL HUAA.
Biit AT RHISPSSI8.048 i 2+ AF kAT
Fob AL, B POk Limean £ SD3R IR, 411H L
BOR T BEHL DX ALV vk 1) 5 22 70 s v EseRkR
PRI A 5 (177 2253 Ft; FHR 3 Rl Pearson
FHIR I3, P<0.0524 72 AT Gi v 2 X

2 BR
2.1 fFALT. AST#KRF T NEI1O NS

Wi £ E
Parekkadan<F & 31
BMSCs %k iR 9 2m
AR i 3 o
Vsl 7 T
BB R R 88
A BE BFRAI
BMSCs £ A #7 %1
AFam B . 423
AT m oY s AE A
BMSCs#kifi it &
utAER, ik %
Fb om BB F A= A
KB, 13t ham
FOT A, Frd K
BN R 2m R .
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| TR A
ALFJmH X, &
L. BB A A
WU ALF & %6
g W BTG SF 3%
FlE R % T RA
RAEE ZHR
#} T Caspasel.
IL-18: 77342 ¢
g AL A T A
— X A2 E ER
ALF# %57 & R
B G, B Cas-
pasel. IL-187T#
A ALF 8 )&
AR R
JT 25
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1 BF4AMIET(TUNEL x 400). A: TUNELXFRZHAY 24 h; B: TUNELX FRZAZA4168 h; C: TUNEL/Z#:KA1168 h; D:

TUNEL| J&kZH168 h.

&’ 2 BMSCs;BJ3ALFXIATRIRET 15 EBV=20E (%)

x| 24 h 72 h 120 h

168 h

XIRAH
FERpixisE
e kE

4533+13.06 41.67+7.17
43.83+14.95 40.00+15.11

47.00£17.64 51.17+11.37 55.17+10.08
28.17 +17.08"
20.67 +12.68"

57.17 +6.82
19.67 +11.82°
13.00 + 6.84°

°F = 23.07; °P<0.01 vs WIR4A.

D-GaIN/LPSAbFE 5, % 41K UG ALT. AST
IR Bt IS 18] 1R S8 A 38 8 T =i, BMS Cs B A 4
FIR BRI ALT. ASTEH K%, B4 120

168 h BMSCsHAHAL I ALT. AST5 %} 4]
FHEZE 0 Gt 8 L (P<0.05)(3R ). ik Y
ITRE KA 2 MIMALT. ASTE S L4
227 (P>0.05).

2.2 BMSCs# AT AT 20 B 8 == 69 %% TUNEL
Yot n] WBMSCsH M AL 41 st . P T2
W, AR 120 hRE KAl 1R kAL 40
Mo PH T HRE 0 ) 28.17%+17.08%. 20.67%
+12.68%; B 168 hd Ll 145 %05 5 K
19.67%+11.82%- 13.00% =+ 6.84%, 5%F fi4]
AHEL 25 A7 GE v 273 L(P<0.01). R FR IR ] #5
oA 2 -2 ) JEF 400 07 1 e e A 10 T e v 2
P>0.05)(K1, 2).

2.3 S LA S A K ST 484 ¥ Caspasel «
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IL-18% & 89 f 35 ff 2l U6 7R BMSCs
A4 Caspasel . TL-188 MR IAKF-BE
D RE IR IF 5 12 W B AIS, {EF2 AR5 120, 168 hl
f FEZHAH EEAT S35 1 22 5 (P<0.05, #3). AHIKC )
HrkBlCaspasel. IL-18PA & R IFAHK, MR A
$040.56(P<0.01); Caspasel. IL-1815 fT-41fitg i
T TRV BT WS (R AH S, AH G SR 5093 3010.753,
0.737(P<0.01)(/&]2).

2.4 Western blotdal X FAF 4442 F Caspasel .
IL-18% & # %k & Western blot4h 5 i 7~ BMSCs
B2l P Caspasel s TL-187K & A Bl AT Th RE &f
W R B, AL 120 h BMSCsf 41 Cas-
pasel. IL-18KJEAl 4 °h0.46+0.24, 0.10+
0.01; %4 J5168 h, Caspasel. TL-18K {53
0.38+0.25. 0.08+0.02, xR L 2= 7
GEvh B L(P<0.05). A HT i RCaspasel
IL-18P 3 S IEAH 2@ = 0.719, P<0.01, [3).
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2 BRI EEMICaspasel. IL-18ZEERIRIA. A: Caspase ITHEZH168 h(x 400); B: Caspasel FEERIKZH168 h(x 400); C:
Caspasel| J&KZH 168 h(x 400); D: TL—18XHAZH168 h(x 200); E: IL—18/2&4KZH 168 h(x 200); F: ITL—18] JFR&#IKZH 168 h( x 200).

Caspasel: *PPE2RRE HAFL; IL-18: /13518,

3 11iE

JH s vy 2 — A IR A, AT BN A SR N Sk, 3
VAR &5 Je 2 UL 0 T 440 F A0 U Py A 28 7R 4
ik B 8 T2 A A TR K TH R R R
U1 B S D i o N N 7 € B 2N R SRS b ]
K. Horb i o T T BUHIE Z AT i
A ML T AR OG- AN M AE T 1 40 ML P A
G PRI CHS TR Kk . Parekkadan
SR BMS C sk (¥ 41 i D51 e 4% 7 11 4
NOIRTE, $ a2 R I e s K AR AE 3. BFI0 R
BMSCsHAHHIFA T ALt 40 i 1 58 1
FHUSPL BMSCsREI I 5% 40 WAEH, 4336 2 Fhal
i DT A AR A DR 7, (g P4 P A, ) 20
IS B A MR TR0, A S I o 1 R AL
i, 7SS BE b M T (R AR R
EIALF (B A A7 5 1 G, H AT 9t Bon 1
JH WP B 52450 JH 4l i B 5 52 4 N, BMSCs
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LA A T 0 R R 2 IR R g, E T
P00 5 A S FE v, 2 45 b 70 DR 0 1 gk 2>
(4 i A i, 2 5108 52 DR 0 ROR 1) JHF 41210
gERP A2 kA I, K BMSCsE Al
NI IE 2L 23, 3d I B 2 9¢ G b i K
P ARG B 34T BM S Cs e T M Hh (1 s A, ELx
EEBMSCsH#AH A 2 ANIE 4 )5, K
BMS CstE 47 41 e f B o3 A1 v [
T IER AR, AurichZE ¥ ABMSCs{E 44
JHRE 5 14 A2 A TR 7 1 40 5 3 434k, BMSCs
FILT RF AN A A Th B, LR S 1 BM-
SCsHAH A G g2 i b /N BUHFAE A, BMSCs A 71 H
JIE P i, BT 4R T AE B R . R IE R
F1L R0k AT 40 ks e PE TR A%, X R A
(40 M R RE T 40 MR R, DI BMSC s A
S T 5003 T 7 S AT 1) A ke .
AHF5E R H T D-Gal/LPS5 51 K L AHF RS

iR EE
KB 8 LB
BMSCsi& 57 K &
ALF# 57 8, 3K
T BMSCs# H 3
Frompe A=, I
41 4% Caspasel
IL-18% & & ik 84
EACRS LY i
BMSCs# #i7% 77
ALF. ##ALF
BEHEGRESE
2B R IRE ¥ AR
KA T s R R
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Y, FIIER
R, ey st
LA — A
18, #4546 ALF L2
W& JR 77 ' aY B ik
HERETTEL.
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24 h 120 h 168 h
paxi:|
Caspasel IL-18 Caspasel IL-18 Caspasel IL-18
WIRA 4817 £2052 44.75+2191 52.75+12.87 4350+19.49 56.67+12.14 46.75+21.33
EERIEAE 44.92+9.59 44.25+13.80 22.67+14.20° 25.50+20.21° 18.08+11.23° 23.50+18.22°
[ JEERRiEsE 40.33+16.16  43.50+19.49 16.00+13.23° 23.50+18.22° 13.50+0.01° 18.25+6.74°

°F = 21.51, °P<0.05; °F = 4.243, °P<0.05 vs YIBZH. Caspasel: ¥ MERESHS1; IL-18: BT &K 18.

24 h 72 h 120 h

A AT me—— ot e 37

168 h  kDa

B 45
45

45

F 24

24

3 Western blotfiifliCaspasel. IL-18ZBEHIRIL. A:
GAPDH; B: Caspasel X JAZH; C: CaspaselBEHIKZH; D: Cas—
pasel| JEHFKZE; E: IL—18XTHRZH; F: IL-18fE& K4 G: IL—18
[ TP Caspasel: ~EPEEEREE (Il 1; IL-18: (A1 2K18.

R RN, T s ALK RS A LT,
AST/K R4 N T 45 2 BM S Cs A 2H 1]
BT, BMSCs# 41120, 168 hJii K EUITIhAEZE
WA, JFFAR LR FE . R T Aon) R A ) YRR,
5 DAEARIE 50 $7-BM S CsHE A i #0h 4E
S A B RE PR SET S, WS R B4R, Bt
WBMSCs*f ALF K B AT & iy 1E H.
Caspasesse —41R [T 42U FRRE 7 1 191 e
ZIRE 1N, Caspases/iEb 2 FE T H 0
5. Caspasel :Caspase KA SR L, A1)
HEARIL-1 AL R 1k 47, Sk diw 44 W IL-1%% 4k
filf, AN Z 5 Z R g fu i T2, T S0 4l
MR FIL-18 IL-1BM i 35 22 O 2L 1
FH, ARTL-1835 AL 20 (1) £ 1 . 38 o6t /N BRI
Caspasel =N i B R BH, Caspasel”™ /N =
FCAKTL-18, 7~ Caspasel N K B BEAKIIL-18
Jr 2. Caspase it w] i ik Fas LI BEATL il Ao HoAt
TL- 18 A U)W ok 18 T L- 181y 7= £ 257, TL-18
Je Mg LS Ly TP E (interferon-y, INF-y)
(T 2 A PR DR, AT A e e A
7 Thl. NK. NKTAM, [ 8 B AT Hug& g
VAN 72 110 AN ViR S LAt N e A e
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W2E s P TL-18 T i 3 A e g1 i 7= 28 K
INF-y. RSRSE F-a Faslilfh 55L&, i&
FE 1 5 1] AR A5 40 10 J2 C T LG M 5 A9 B 40 37
Pk, 540 IR FERIE T, 76 TR 2 R L
il p ke A T A R

FAIE IS R LU F Western blotikks
WT KHALFH412% Caspasel . IL-185KiA [
0L, RIS RIS B3 B R T
i, HREE WS, HCaspasel. IL-1855 141
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