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[ Abstract ]| Objective  NF-kB essential modulator binding domain peptides (NBD peptides) interfere
the formation of IkB kinase complex (IKK) and down-regulate the classical NF-kB signaling pathway. The aim
of this study was to determine the effects of NBD peptides pretreatment on ischemia reperfusion injury (IRI)
after orthotopic liver transplantation in rats. Methods A total of 105 Sprague Dawley (SD) rats were
randomly divided into 3 groups, NBD group ( donors were given 8 mg/kg NBD peptides intra-peritoneally in 2 h
before surgery and performed orthotropic liver transplantation according to the Kamada technique, totally 24
pairs) , control group ( treated with the same volume of physiological saline, totally 24 pairs) and sham-
operation group (n =9). Animals were sacrificed at 3, 6, and 24 h after surgery. The serum levels of alanine
aminotransferase ( ALT) and tumor necrosis factor (TNF-oc) were measured in the 3 groups. The levels of IKK

phosphorylation and IkBa degradation, NF-kB transcriptional activity and cell apoptosis were detected by
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Western blotting, EMSA and TUNEL respectively. Morphological changes of liver tissues were observed after

HE staining. Results

The levels of ALT and TNF-a in the both NBD group and control group were

significantly higher than that of sham-operation group (P < 0. 05). Compared with the control group,

pretreatment with NBD peptides had significantly lower ALT level, NF-kB transcriptional activity, IKK complex
phosphorylation, and TNF-a levels (P <0.05), while enhanced IkBa expression (P <0.05). NBD peptides
pretreatment also ameliorated the pathological damages and cell apoptosis in 6 h after operation. Conclusion

NBD peptides pretreatment attenuates hepatic IRI by preventing NF-kB activation.
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{ HEMEYE Sprague Dawley (SD) KB, B 12 ~ 14 J&], 7R Jit
i 200 ~250 ¢, W T HRER R F LK s hG . B BT g
BFZER(<10%) . 4iF 95% #) NBD £ ik ( & 3 /2 7 51
TALDWSWLQTE ) Wy T 5 %2 15 26 6 915 7 3 K Bl TNF-o ELISA
A 0] G0 FAE BT A A= W) 2 B s EMSA J2050) & 0 T )L Ak
A=W 7] s TUNEL 3208) & 0 T L A4 9 24 W) s NF-xB p65 =4
Zhric R 41 NF-kB p65 =9 % bric 48 41 (5'-AGTTGAGGG-
GACTTTCCCAGGC-3' 3'-TCAACTCCCCTGAAAGGGTCCG-5") Iy
FH R RAEYA ] TKK-1 (Ser™ ) /IKK2 (Ser'™ ) —4¢  IkBo —
PLWg T Santa Cruz 27,
1.2 %i5a

KL BB 43 3 21 : ONBD kb B . 3t 24 %)k
F, PA 8 mg/kg 1) NBD ZJIRARHT 2 h 285 5 U 5 T Ak AL A4,
TR A TR ; @B i FERE TS 4 (oA A) - 3k 24 X
B A A 2 0 Js 1 5 L ) 4 R A B K A SR 0T B BT
AR A9 HEhyy, BREES (T CNE . ARJ5 3.6.24 h,NBD fii
AR IR AL A AL SE 2 16 8 K BT ARAALSES ) 3 H .
1.3 FHy#ERegEs

R BV % L ASS IR 1y 57 R T Kamada P #2535
OB AR R 5B T Bk T ik L 30 ik 5% i1
AN S WKHE AT IS, W DL B — R R AT, 7E
0 °C UW Wb oe il 1 & Bk JIT T T IE# ki &M E A JHE N
SCHUEE s OREAMEIT - VIR 2 AT I, S LA AL, 2 24
BHF LT R BB ALY S TTH K, 25 T, JT 16 145
HETE. SERUIT R R ER KA E Y&, BT S Bk E5 LAY & A
NN R e B S, fLIFT 0 ~4 CHy UW KPR AF
18 h, ToJH- A ) 42 4 25 min LA
1.4 A haetem

KA BeckmnaCX7 4= B gl A= Ak 43 A 4300 2 AF S 4B )G 3.6,
24 h [ TN B R 2 35 5 A i (alanine aminotmnsferase, ALT)
KFo
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1.5 HE & 2.2 BHAE b P TNF-o 89 4F

RBAEA G 6 h JFREZLZY,10% B VS I 151 5E 24 h
J& , V)R AT HE Ze ot SRR 32281k
1.6 TNF-a K-Fm 2

R ELISA #6370 & (b mt DY IERAAE # A W] ) Ao i I8
TEJ5 3.6.24 h [fiLiFH TNF-o 7K
1.7 TUNEL % &#nldn )} & 8 =t it

ZEY R B XK A, MAE AW K T/E®RE IR R
30 min, PBS {3k 5 R A S I Y, RS 10 ming BASHEA
W0 50 WL TdT Ff S Wl , & TR AP 37 °C i M 60 min,
MR S AT B,

1.8 EMSA & A AT 48 4% o NF-«B #57& %

i B & B A5 R I A% R R T T 4% 104 SR DY Tt
eI I BE AT 45 & R W, DL 10V HL R E Ik, TR BE AR T
30 C,E YRR BEEIE T 40T 45 ik, RIS RS I
B S ~ 10 em, DLEEAMT BUR 3 ~ 15 min, ZHRESRE Lk
JERMARIC RS, AP RS UL B kT .

1.9 Western blot #2127 P IkBa #= p-IKK-2 # %k ik
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J1:1000) EiEMFH 1 hy A DAB B4, R Image
Pro Plus 6.0 247 H 1945 #IN S 10D S5 HE
1.10 it 5o

VL& s FRONSEI T 8dE R AT SPSS 17. 0 Geit 3 fF k1T
S3HT AR LA T T 28 43 BTk e o

2 HR
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(P<0.05), AWM ALT ¥ FARJG 3 h R B34 &, F
6 h iKIE(H, 3 24 h BIR I (B 5 AE41AH L, NBD TiiAb ¥ 4]
25 B E) 5 ALT {E B B REAR(P <0.05, 1),

2500p a a ﬁ@@
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SEEGAS LR, B AE 4L FI NBD Tl ik ¥ 40 B TNF-o {4 1
FTRTFARLE(P <0.05) , LAY TNF-o /KF-F ARG 6 h ik
(B (H S RS AELAA EE , NBD Fii 4k B0 4145 1 18] 253 ) TNF-o (B 22
FEAR (P <0.05,182)

2501 m i FEARA
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= 150t % e
N I I
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a: P<0.05, 548F Rark4i;b: P<0.05, 5HF KA,
c: P<0.05, 544k
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2.3 HE (&% %

MALT [EAE AT B L IFSHEAR S 6 h IS RE & Bk
JEEL ORI 6 h HLER RS A ZH A NBD Fi40 BILZH B A T
HAVL AL SRR BURS A AT 240 M0 A5 R 2845 5 T 40 i
FOCSANGG  FCERRR BT A LR B2 3, W R PR3, 40
CAREEDIE R RS o R A N s TR R 3T
AMMIFIE . T NBD Fb B JHF A0 i 2% R E A S5 40 A7 75 5 JTF 20
Y b, JE S22 9 5 I I S 7 KN R SN
WA RAE AN (P 3) o

A A5 H20 ;B NBD FA4t 22 40
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2.4 TUNEL % &

BORJE 6 h B AE4L A NBD Fidh BLEH FEAG I SEAT HLRL 75
LR n] DL 22 A B 0 e (L R i T 4 L, T NBD b B4
P TR L e b (181 4) .

AAA4 ;B NBD fises®am 1.7 bbb
E 4 TUNEL $£EWZEFHE6 h ERAMFALREFETN  ( x400)

2.5 EMSA #2848 F NF-kB #& 4

SEGEE TR B A 41R NBD FilAb B4 o NF-kB %4 5675
PEFARJG 6 h ikIg(E, % 24 h B g 0% B 5 R 41 AH HL, NBD
AL B 4% S R] 2519 NF-kB 3 P B B B AIG (J& 5) o

1 2 3 4 5 6

«~—NF-«B

«—Non-specific

«Free probe

1~3: BHMASE 3,624 h;4 ~6:NBD AL EAMAE 3.6.24 h
5 EMSA #&AKXRAGHHERFFHALR NF-«B FRiFHE

2.6 Western blot %] p-IKK-2 & IkBa # & 1%

IKKB M BB LAE TG NF-«B 2 MU B i b K 15 %
BEF BRI TS Ser™ T SRR R B Al
F1 NBD b #2H i p-IKK-2 R3E T ARG 6 h ikI4(H ; NBD Fikh
PR B AE 20 45 B[R] A5 4 W] S B AR (P < 0. 05) 5 #H 2, IkBax 1Y

FERF ARG 6 h K FARH ; NBD 14 3320 B0 B A 21 25 1 [ 3%
B3 5 (P <0.05, 4 6) .
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ﬂ ﬂ o
3 6 24
A ] (e/h)

1~3: 442 K)E3.624 h;4~6.NBD FAs AR5 3.6.24 h
A Western blot #4245 R ;B & 20 p-IKK-2 #9 & EALEAL;C. &40
W IkBa ¥ R EAL a :P<0.05, 5 M4k

B 6 Western blot 1l % 40 X R AR5 &R 4H S AT p-IKK-2 #0
IkBa FJRIE

3 itig

Rk AP I TR B T 5 450 475 & 9K T M 52 , ol 36
AT ERBE AT s 016 Kupffer 200 . P i 20 6 1 3840 5 Dot
Hh PR 20 L /DN AR £ 9 30 SR A 5 B 4% TNF-r \IL-1
A0 L PR P B T, 00 o 3 e 4R 3 P R 1 7 AR
(R TRPIE IRT R A & SR A2 2k, 1t R HUTS
PRAE A OR . BFSE % B NBD 22 Ik i 40| NF-«B 2
SRR I R A DR T I R, T R i 4L 4
fiiiZH G IRT " ARBFSE LA NBD 25 ik 39 ik B U
HEAR AT W 35 03 AT A A G TRL, T 30 B A 0 445 1 i
7R ARG LTS ALT K FFARSS 3 h JFEAH4 8,6 h
IRUEAE 24 b WY1, R WATIE IRT & — A v il
2, 45N ] NBD 4k B 41 ) ALT /KB AR T
BAHAUKF, HE Yo [FREE 52, NBD £ Jik 5 b 2
AT AR AR JE IR SRR . /2 TRT R
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Fe)aJ5 Xz — NBD Z KU /> 1 AR T 41 21
AL T DA RS R UG TIAL B NBD 22 Jikoxt #4648
JEPHE IRT A PR o

AL SR, 5 ALT 224G R A ]
E‘Jze*%ﬁéﬂﬂ:‘u NBD sk B4 NF-kB {6 PEFAJS 3 h

3,6 h SAUE(E 24 h W [y o T HTAL B NBD
yﬂitﬁﬁﬁﬁﬂf*ﬁ'JTﬂiF%HﬂEﬂm NF-«B #){fi . TNF-«
JENTIE IR 5 8 P 4 8 22 8 5, L7 A2 52 NF-«B

SRR . HERY TNF-o — 77 161 5 17 40 i 6 1 TNF
AR (TNF-receptor, TNF-R ) 45 4, 35 3 7 A 1 £ &
(reactive oxygen species, ROS) FlfLHE T I 1z H ki
ZH 9 5 4k 178 (epithelial neutrophil activating protein-
78, ENA-78) ; o —Jy i iE S ABVE A , 30% NF-kB |
22 Z4JE 5 AL 2 H 4 5% ( mitogen-activated protein kinase,

MAPK) . c-Jun 5 2 K ¥ 334 B ( c-Jun N-terminal
kinase, JNK)''*) | 1 i 41 fitd 7] 25 B 43 F (intercellular
adhesion molecules 1, ICAM-1) . Ifil % 21 L %5 ¥ 40 F
VCAM-1) D J P 3
PR (P-selectin) {19 357, 3 LA B4y F 4L,
TS 755 v P 200 B 1] 453 4% T 2H 2R3, 2 T R
RAIEPIRAONE , 5 HE Je 548 21 T/ it S AR Ak DL
WA RAE MM MIAITT G o TTE NBD FiAL 3 v,
T NF-kB I PEZ A, 250 8] s L35 1 TNF-o0 7KF-8
B S BAAE, /NPt PR L2 0 4 L E2 3

NF-B H)#% 805 ME 52 KK 25 W4 . TKKa
IKKB \NEMO =#JE i, IKK &5 Y5 , TE 0 R AL /E
T B IeB, I JCIE £ NF-B M2 il
BTt AN, 2 5 R0 AR R R B sl AR . PRI
HAY IKKB AR FEAS NF-kB 2 MURAR AT L 4 T
FAEM . SR RATIEE R, 5 NF-xB i M AR
N, B HE L AT NBD FilAb B2 o p-IKK-2 (9B T ARG
55 6 /NIFIAIE(E 24 h B AR AL, kB 22 AR
KTARJG 6 h kR ARAE ,24 h B @A . W2 AH LA,
WAL B NBD Z2 ik s i i IKK &5 Wy fl, FEAIS T
IkBa AR A o

25 BTk, AR A NBD 22 ik 4k 2 AR AR S
RG] TKK 55 P00 TeB 4 iR T Kt , 1 1 410 ol
T NF-kB {935 4% S i AL F TNF-a 74, 7]
ARG RS M IRL, ANREHE— B4R R WAL FE NBD £
JORF) o A2 70 et B 2548l g2, B DA i R W8CE FHFJUE TR
FRAtFAR TR
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