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AR THHRERNEEAXBRBERFETRGILEHAR

hoo% REER REx A F oMM, EEE L H B EMHE—ARER, #iL &M 318020;2. &
CERKEMBKIEERSTEMA, LI 200003)

(HE] Bf WRLEMT (ulinastatin, UTD M B FEEERGORPEREAXNH . H% B3I Sprague-Daw-
ley IR XRIFBH(OLT) R, 2034, BHS RAR:BFEAA MNBAMSABTH, BFRAKXRMNEZRE.
FHE TR RAEBE;, SFMTHRN BHARREN OLT S8, IHRKARE, A THRRL2EHRKES S H
T 1 x10° Urkg, X BBA KREST SR Ak, BHEEE 6 R24 h BHA S5 4 RKE, KRBT B # kM7 & 5T B4R
A, KPR B E ALT K R AF A SUE A% A0 4R T8 50 ; B S Se 41 1k 7 o 46 WU A A Kupffer 40 MR, A 200K
E & RT-PCR & 1l fF A i 78 25 #E ] T (tumor necrosis factor, TNF)-a , F 4 fi /> & (interleukin, IL)-6 IL-18 R A MR BAILE
£ ( monocyte chemoattractant protein ,MCP)-1mRNA XK F , B ARRHABRMNSHROBEN LI RLENRSE HES
[ Bk B AR % 0 B P9 4% B F (nuclear factor, NF) - «B T84 P65 BRRILKF. HR SXBHML, EF -8 5F
fis T4 AR ILFE ALT KB BFEMR (P <0.01) IR H A2 HBGE R H B E (P <0.01) , FAMATHEBE A (P<0.01);
FFREPS TNF-ou IL-1B . IL-6 \MCP-1 ) mRNA RAREMK(P <0.01) ,MEA L RRENREF BRI B FEM (P <0.01) ;P65 BEEEIL
KFAB TR, it SAMTHREBRREBETEEESRG, KW TR S HMH BEEE RERNE X.
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[ Abstract] Objective To evaluate the protective effect of ulinastatin on reperfusion injury of liver graft in rats and the related
mechanisms. Methods The orthotopic liver transplantation (OLT) model between syngeneic Sprague-Dawley rats was used, and re-
cipient rats were allocated in three groups; sham operation (SO) group, control group, and ulinastatin (UTI) group. Just after OLT
procedure , rats in UTI group received ulinastatin injection at a dose of 1 x 10* IU/kg by tail vein, and rats in control group received sa-
line injection with equal dose. Four rats at 6 hour and the others at 24 hour after OLT were sacrificed; the sera and liver were collect-
ed. The ALT levels in serum were detected and hepatic histological changes and hepatocellular apoptosis were examined. The infiltra-
tion of Kupffer cells was detected by immunochemisiry analysis, and the relative mRNA levels of tumor necrosis factor ( TNF)-a, inter-
leukin (IL)-6, IL-1B and moenocyte chemoattractant protein (MCP)-1 in the liver tissue and the content of these cytokines in the sera
were measured with real time PCR and ELISA. The activation of transcription factor NF-«B was measured with Western blotting analy-
sis. Results Compared with the rats in control group, at the same time-point rats in UTI group exhibited lower levels of ALT (P <
0.01), better hepatic histological changes (P <0.01) , less hepatocellular apoptosis (P <0.01), lower mRNA expression of TNF-a,
IL-6, 1L-1B and MCP-1 in the liver tissue and lower content of these cytokines in the sera (P <0.01). Moreover, the activation of
NF-«kB in UTI group was significantly down-regulated in comparison with that in control group. Conclusion Ulinastatin could reduce
reperfusion injury for liver graft via inhibiting inflammatory response and deserve deep research as novel protective agent.
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transplantation, OLT) i 5 , X B A& A K
M — ARENRITFR. AT A S R
% OLT py bRl & & , B 8 T P 08 3 BT R WY R IR
MNREREFZ—, —HHE, FEEERERINZHE
SHARBPE KL, MEBHEFIERER, 28
BRI o0 6, X F & 3 B8 5 728 R 5.0 BE 3T
TS XA EFRTREM™E; 5 — |,
X P AE B th 2 i U PR 2R B (Jnif ) B Zh ik
WE. B, TR %A S R AE RN Y
FRERKETAY, EERFERI RS EHE
FHIHARRAZ—,

5 &) fth T (ulinastatin, UTT) B A A FR ¥ $2 B
B —MEEaKEBENGE R, B ZNA
FAMBERR BRERERIE, BRT REFHMH
G RIER RN ER. R, S8 T X BEF
BETFTEANREREFEVARMMEER, BaT
HASMERRER D, AREEZELKRFERF
B MERER E RS FAMT XNBEFEERE
J& # 5E B B9 B e B AL

1 #RE5FE

1.1 ZB#HHARA 4 ~6 B #EPE Sprague-
Dawley(SD) KB, k& 200 ~220 ¢, F L Hl
LRMYAERL A, TR R IR E R IR, A
BKkK, BRMBTUWAT A RELEMELGRBE
FRAAE](10° U/S, A e S .03120624) , JH Lz T
Kk 7] & % A % [E Chemicon International Inc. 24
H, RPLA B F4/80 B 5T e Hi {4 K 2 H EN I A HLiA
W % H Santa Crutz 22 &, KRB HEH T
(tumor necrosis factor, TNF )-a . 5 40 fd 7 & (inter-
leukin, IL)-18 IL-6 B4 1% 40 g # 1L E B ( monocyte
chemoattractant protein, MCP ) -1 &5 BX %5 £ 0% [} i 38
(enzyme linked immunosorbent assay, ELISA ) i# | &
M 8 % B eBioscience 2\ &, TNF-a, IL-18, IL-6,
MCP-1 5|#1 /5 Lifg4E THEYA R A5 Mo

1.2 OLT #A HaAHFARE ZHRKBEARME
B12h, BHHFAK BERRRER, SD AAKXR
JEFHRKIL OLT B BN E R ZE R TCEMT
sy, TRAREIS NI M, A8 BT
ARE HRAMSEMBTH. BFARARRER
R FIE R R AR LR TA
FBoxt BR4H K RS2 B R IR AL AT B4, [T B O LIS
GRAMTHZRHKIES SRMT1 x10°0/ kg,
MEBAKBEBHKENERAEMEK, HEER
6 h f124 h FH /AL 4 A KB, KRBT B &bk
i AR A B FFRE AR A, bR A37C R # B 2h,

4 C k#5370 A 2 000 1/ min B0 10 min, 5B 3
WEIE, B -80 CkMHERTE, ATRINEZElX
MPE T oA LB AR EKES, FET
-70C A FRBRERHEL ; 5B R A
1072 HE(BOK) ABREEHTHRERE, B
ARG T Tissue Teck REFBR A T REHL
R s & LR e S, X AR AR P TR,
1.3 EHXALELZTEHRIRAME KB (real-time
quantitative RT-qPCR) RFeH 4 N TNF-a IL-1B .
IL-6 \MCP-1 #J mRNA Zik/KERAE* % E &R RT-
PCR il ", @ar¥is 7 PCR KA R, &
10 wl, BTAGIMAFESI M T INF - 51 4.5'-
CTT CTC ATT CCT GCT CGT GG T-3", Fiis5|4.:5'-
CCT CTG CTT GGT GGT TTG C-3'; IL-18 L %3l
#7:5'-CTT CCT TGT GCA AGT GTC TGA AG C-3',
THE3(4:5'-AAG AAG GTG CTT GGG TCC TCA
TCG-3";IL - 6 k#2345 -AGC GAT GAT GCA
CTG TCA GA-3', F #3845 :5-GGT TTG CCG AGT
AGA CCT CA-3'; MCP-1 L i#%514:5' - GAT GCA
GTT AAT GCC CCA CT-3', Fii#8]4.5' - TTC CTT
ATT GGG GTC AGC AC-3'; GAPDH | #3|45.5'-
ACC ACA GTC CAT GCC ATC AC-3', Fifs5|4.5'-
TCC ACC ACC CTG TTG CTG TA-3', PCR £t tn
T #WEEH,50 € 2 min, 95 C 5 min; PCR ¥R (40
4,95 C 15 5,60 C 30 s, B F{L2E 4 ABI Step
OneTM L B} 22 6 F & RT-PCR {X ( Applied Biosys-
tems, USA), HEZE mRNA 3£k /K F LM R AR
7P GAPDH mRNA R EMLH[2AAC(T) I F ik
HE R EFRARAN B RE KX KPR
LR HAL AR A N B 8RR R KK TR
B (RBERR 1 MER) ',

1.4 zamrd FARNBRIKMMHFHAR, R
FaHEBTAMAZSERT T R ERBRN
(SDS) A RE h i, KB M E B 10 min, F
4%C .10 000 /min B.L 10 min, IRE LEH XA
BCAEHBEAWMRKAENEEARKE. M 12%
SDS 5 T 4 Pk Fic % JB e Tk 4 B B R (30 g/ ik
B) AEBRAREKEO A ENRAEERR
F.EBTHE S% BT ¥ 6 TBST( Tris-buffered
saline, pH 7.6,7% 0.05% Tween 20) £ 2 h, &
TBSTEWE 2 WG, MAE YW BEME Pk ,4C
MEIR. MABRITELYB MBS Kk
BEI1hEEMAKRDIFBRL B,

1.5 ELISA #@ H#E 24 h 5l{E TNF-o,IL-
18 .IL-6 MCP-1 & & il & &K A HNI#Y ELISA iR
&, 8 B LR SR R TR
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1.6 AEA S EEin HHEARARET
10% 2% wh e 9, K i B0 5 um 8 -, 47 H-E
Yetn,, -4k Suziki W4 J ik o AT BF R FEAR A AR
B0 T Tissue Teck (Y VKIEARA VI AL 4 wm # H I
2 RPREEE,10% 4 MEFEEAIA 1T h A
THL K F4/80 55 —Hifk ,4CH & 8%, A 2%
LA LA E 10 min 355 TR M AR, A
PR 1 A0 BB K A SF PR 50 bk JEImAR Y
THEEBR R A, THE400 x & FLEF (high power
field, HPF) T F4/80 [ 40 Mo %, 4541 4 R/NR, %5
RUIE = bR ( x £5) RN,

1.7 mpe A R R R o B S A% T R
BN S0 dUTP St 0K v bR ic 2 ( TUNEL) X i
AT A M R A ARG g 4 R A 0 R 1

HEATHRAE . THEC400 x 5 fF L EF T TUNEL [ 1 40
Mo, B2 4 /R G R DI R + pRifE 22 R0 .
1.8 %itF&® JHREVOR A £ trERRR,
ZHREAL R 8] BRI R R 7 2500, & 4l
[E] 1% 4 4 ECH5 R FH /0 8 38 1 22 Sk (LSD K )
BHi 1 SPSS16..0 S8 i K44 73 4, 24 P <0. 05 I},
WA R 22 S A GE it o 38 50

2 FR

2.1 LARTHHBHEFAERREFRE Y
W FRETE 6 h F124 h, [fil3E ALT /KWL 1, X EEZH
ALT 7K P8 F AR W 8 74 = (P <0.01) 1 ] B
(] 5055 W] At T2 ALT K SF- %88 %k B2 B 8 PR AR (P <
0.01)

1 BEFO6OhFAM24 h BAKRME ALT kK FERIFAHALR Suzuki 4 ( n=4,x +5)

ZE BMESL FEMEE 24 b

ALT(U/L) SUZIKI 43 ALT(U/L) SUZIKI #f43
B F A4l 45.0£7.0 47.5 £8.7 0
Xf B 21 2755.0 +369.2" 2.75 £0.5" 3 620.0 +333.2" 3.25+0.5"
& H)th T 41 2012.5 +318.9% 1.5+0.6% 2 690.0 +305.4% 2.25+0.5%

VP <0.01, S5EFRALLE P< 0.01, 53 MY 4

X AL

LAk T4

Bl B#EE24hZHEARAREFEWL(H-E:200 x )
A BT AL B X YL C. 5wl fl T 4

FERETE 24 h, 45 20 /)8 BUFF998 27 6 e 45 SR g 1,
BT A LEL T 200 B HE 21 3 5%, 254 52 3, JC W SR 78 5 %o
HRZEL b A 40 B 1) 25 L I 40 i e i B S, MO
P, S ACERREAS PR | 3040 T 200 B 7 il A 3E , JIF /it 2%
PS¢ 8 52 P L K B 20 20 S B 2wl il T 4L b
A T 200 i 453 40 A o B 20 W S 2, T 2 40 48 ) 0 A e
52 AN 4 T 40 o i St AOBRRE S L 4% 2L I AR AR 4
L1455 Suzuki PEAF L5 R FE 1, SRR EM T
AT LA S 5 A 0 O S T R A 4UE
2.2 LTSN mEA Y e HMEET R
FEFFPEANMIE T B2 o 4% 20 s A4S 1T 40 e 30 1= 195 000 DL
2, SEFARGAMLL % A FHED: 6 1 24 h iF40
HJE T & (P <0.01) 1 A B ) &5 2 w4 T 41

JHF 440 O 1 56T B Y dd ek /b (P < 0.01)

2.3 L3t T AT Kupffer 2m jeiZ 869 %ok R
PGS 4 AR 00 5 SR A DU AR AR 19 F4/80 FHH: Kupffer
RIEWEOL,HRIEK 3. SERTARAHMLL, X B 4H b5
A% Kupffer 2 i 352 6 £ it W] .3 2 (P <0.01) , 1fif 7]
At (6] 4 2 Wt T 40 Kupffer 40 i 5 1 5505 4 ) 18 4
B @08 /> (P <0.01)

R2 B#EEO6h2Ah FAKXRIFMATER( n=4,xx5)

15 20 08 T3

FHETE 6 h FHED: 24 h
B F A4 3.0+0.8 3.3£1.0
Xt B2 22.5+3.1" 29.5 £4.2"
Al T 4l 11.3 £3.0% 16.0 +3.7%

VP< 0.01, 5BFRALE; > P< 0.01,5x M4l L4
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R3 BEFTOR24hEZFARKBIFALNR
Kupffer A2 MEER( n=4,x +5)

Kupffer 41 fitl &2 i

- fHETE6 h HETE 24 h
BF R4 1.5+0.6 1.8 +1.0
Xt 4L 15.8 £3.9" 19.8 +3.9"
v f T 41 9.0 £2.2% 13, 02,27

"P< 0.01, 5T ARHLE Y P<0.01, 54 W4 L

2.4 LT AR A LEANK mRNA £ L4
o HHETE 6 h, RN FRA N TNF-a IL-18 | IL-
6 .MCP-1 fJ mRNA #Xf Rk KFRIE 2, HSRFAR
LHAR EE X BR AL AT AR AS B3R A E A BT Gk W] . T
(P <0.01), 1M & &l T 41 F R & JE 4 it mRNA
KPR FEFBE(P <0.01)

2.5 LARTHEFARENAEEGHY 0

HETE 24 h, % 4 KB 3 M TNF-o, IL-18 | IL-6 ,
MCP-1 & i W& 4, S5RF AR4LH H, X B 241 KB
MLIE P _E 3R R AE A ot 3¢ 1K B '-II-E%"(P<0.01),W
By ml T 4R BUMLIE P E 3R ARE A BT S R AR
(P<0.01),

%

20

HIRT mRNA ik /KF

TNF-a IL-1B IL-6 MCP-1
O BTALL wm AL - Salfb T4

B2 BE#E6hFHEAR TNF- IL-18,
IL-6 MCP-1 mRNA #f 3t %k 7K F

VP <0.01, 5T AR E T P <0.01 55X} 4L LR

*4 BEFT24hRZBEAARMBFA TNF-a IL-1B,.IL -6 MCP-1 8 ( n=4,1 +5)

25 TNF-a( pg/ml) IL-1B( pg/ml) [L-6( pg/ml) MCP-1 ( pg/ml)
BFEAM 31.8+8.4 65.5+15.9 104.8 £20.9 24.0 +7.1

X B 4L I57.5 £22.2" 714.5 +132.3" 1443.5 +208.5" 454.3 +82.6"
5wl T4 101.8 +16.1% 543.8 +74.1% 1038.0 +162. 3% 315.3 +47.5%

DP< 0.0, 5T ARYUE Y P< 0.01, 5% M4 L&

2.6 L THAFAR A4 EE T NF-xB E1L8)
W FETE 24 h, B A AR A P NF-«B i P 5
{ii P65 WML /AKF WL 3. SR T R4 AH L, Xf B4
LN BERR AL P65 ik /K F W] 8 7t & 5 1M 5w
il T 2L B BR AL P65 3 ik /K - B0 4T B ) Wk IR .
""" JE KB AT R LR 4,

B pes - G -~

8-k . G e
BFARA M4 SR T4

B3 FHi#E24 h SHEFFRAR P6S BEEL LK F

1.5

el
209

<§ 0.6
0.3 -
0

BFERA LEthTE

B4 EEE5 I EERRA R P6S BEEL KT
VP <001, 5T RALE:Y P< 0.0 | 5P

3 Wtig

AT . 7
AT SMBEF AR 0L 8 55 0B A

IR) it 14
I B A A LA S 42

ischemia reperfusion,

U5 AR SE R IGIT I FR Kk A AT 5 A R R
AR MR S AE M RSz — Y, T4
/kﬁmeh/mumﬁ%rﬁEMAﬁ DA )
5 RAE A 00 L 98 M A BT 2R 08 LA B AR M AH O B SR
PR 5 0% A 55 7 T A 100 98 3 46 4 I JEC 2 A8 R T Bt
PRSI h B A BOR M T, H i,
(e 410 ) 6 L0 2 S 1 R 52 07 s D A A L T
M AEEERGNEERRZ —.

5w fth T X 45 BRIV R, 2 —Fh O fe B i 4 5B
PEBT B R WP 20 1 ali b HE OR B AR 1, el 143 DU

FR AL, AR XS 40 F R 67 ku'" L I AR BFIE B
By mA T X Gk R A8 | B E SRR e S A B M RE

I ELAT WS 8 i P, EC AL ) 45 A o P R 2
A T B A W L 2 2R T, O R b e R 4
it B S 0 Y R I TNF -« TL-6 25 46 1 41 i A
T BRE B HY AR RO VA A R s T T AR P
HRE O A SR % AR R AT
Hﬁ?%?%Tﬂ@ﬁﬂﬁMﬁ&Eﬁ%m%m,
45 B R 5 Rl T AT DAV AR AT R R, KRR
R AR ALT 55 4 AL 7K F , V8055 8% H I 21 400 3
AR AR I O U T A L
% T 9 E L AE B8 AH I R ot P VR B R i
O AVERLEF VIR T 5 alfh T X P 0E 1 Ja RAE R
(TF#% 127 W)
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MW, EAPR BN, Kupffer 40 o 72 FF 58 11 7
BEFMEMAERNPAAEERL" . BE
MR BN , BN Kupffer HBHEZEM#E
F 0 E R AE R B, 1R 5 2 R 4R 4, T 4 ) Kupffer 48
IR B R M EEERE" . A LBRERE
A, SR T XA E#EES Kupffer ARBEEHE
M /e A . Kupffer 40 B 7™ A& 3% 0 2 AT Sk 1l 5 9
FEHRGS THNEA R BRIV G R, Kupffer
MEF=ERSTUHRAFEN, BMEBERN
3700 B 440 B R A8 5 Kupffer 40 L 75 16 )5 B K
KE RS R ROS.IL6, TNF-o %, — 5 @ %
AR UEEERALHRG, H—FHE, REN /T
12 3k o 80 40 B T SR A R A v

TNF-o. IL-6  IL-1B \MCP-1 R 40}l (A 7 W &
FEHEEHREN T, 7T E M AZHEM .
R 40 L P B A B S R, BB MUK O N R AE R
L, HET N E RS ARG . BEMAT %
HEMHTEETE LRRENHHREK, XER
EARSBAFRGHNH I ECRE ERESTH
MR T SRBE ;4R B B 55 N TR AU I 4, 38 R I 5 R
18 5 3 — 25 UK A AE /v TR R BK ¥ 7 B0 ; {2 #E B W 4
AL o e S A D 5 48 A 40 MY () R A R SRR, I E &
iR R AR, BIE,AMT SEMMT XA E
HERARNFEFRET NF-«B HLHZ M, NF-«B
FE P65 1 PSS WAL AL A, P65 BIEIEHT
B4y, NF-«B WE{LES P65 R ABRRILI 5 PSS 40 H,
FAMBBENEHZFHRIENHENE T, LHRE
RER, BT REEHBIME NF-«B Eh,X—
NHETURSBREAMTORNBETEEES
TNF-a ,IL-6 . IL-1B MCP-1 FikH/EM .
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