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Abstract

AIM: To study the role of nuclear factor-kappa
B (NF-xB) and reactive oxygen species (ROS) in
rats with severe acute pancreatitis (SAP), and to
evaluate the effect of NF-xB essential modifier
binding domain (NBD) peptides on this model.

METHODS: Sodium taurocholate (50 g/L, 1
mL/kg body weight) was retrogradely injected
into rats’ biliopancreatic ducts to induce the SAP

model. Sixty-four rats were randomly divided
into 4 groups: sham operation group, SAP group,
TAT-NBD (WT) peptides group and TAT-NBD
(MT) peptides group. The drugs were intraperi-
toneally injected into the rats 30 minutes before
the operation. The changes of NF-«B P65 protein
in pancreas, pancreatic histopathology, serum
amylase, and malondialdehyde (MDA), total-
superoxide dismutase (T-SOD) in pancreas were
evaluated 6 and 12 h after operation.

RESULTS: In comparison with that in the sham op-
eration group, the expression of NF-xB p65 protein
was significantly enhanced in the SAP group at 6
or12h (493 +22vs43+14,658+18vs5.0+1.3,
both P < 0.05); the production of MDA was also in-
creased (212.7 £12.5vs 87.7 £7.5,296.8 £13.3 vs 96.2
+ 8.3, both P < 0.05); however, the activity of T-50D
was lowered (88 £ 10 vs 183 10, 65 £ 7 vs 194 £ 10,
both P < 0.05). In comparison with that in the SAP
group, the expression of NF-kB p65 protein (25.9 +
2.3, 38.9 £ 2.6) or the production of MDA (1025 *
104, 164.5 £ 12.2) was markedly decreased in the
TAT-NBD (WT) group, while the activity of T-SOD
was notably increased (153 11, 168 + 12) (P < 0.05);
the histological scores for pancreas were also re-
duced (5.04 £ 0.41 vs 8.71 + 0.45, 545 + 0.34 vs 10.31
1 1.23, both P < 0.05); the level of serum amylase
had no obvious change. The above indexes had no
marked changes in the TAT-NBD (MT) group.

CONCLUSION: NF-«B is over-activated and the
production of ROS increases in SAP rats. NBD
peptides could selectively inhibit the activation
of NF-kappa B, the production of ROS, and thus
lessen the inflammatory inury during SAP.
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ROS)E X ASAPRRTAZ P eg4E A, FFE LA REX Tk BIR 5 A Va7 RCR. Wi £ B

NF-kB#s &A% & & 443 (NF-xB essential
modifier binding domain, NBD) % Ak xf X &
SAP# T FAVE .

Tk #ATHRARE N ES50 o/LA AR AZER Sh(1
mL/kg)# & K RSAPEEA, X R 64X, FALL
PRAL: AR F K2, SAPZA, TAT-NBD(WT) % ik
202 TAT-NBD(MT) % Bk 41. KJ56, 12 h4t e K
R, MR PRI | o ik ie B Ao IR 20
22NF-kB P65% & &9 T AL, ¥l IR A% 20 ZAMDA
A2 A T-SOD# 7.

£R: 5T Rarki, SAPEEA L6, 12 hk
ANF-xB P65% & & ik B &1 %(49.3£2.2
vs 43+1.4, 658+1.8 vs 5.0+ 1.3, 3P<0.05);
MDA A 3§ m((212.7+£12.5 vs 87.7+7.5,
296.8+13.3 vs 96.2+8.3, 39 P<0.05), T-SOD &
H F (8810 vs 183110, 65+7 vs 194+ 10,
¥ P<0.05); 5 SAPAEA 41 b3, TAT-NBD(WT)
% kT Z6, 12 h/s, NF-xB P65% & k& ik
(25.942.3, 38.9£2.6) % & 54K (P<0.05), MDA
4 5%(102.5+10.4, 164.5+12.2)F4%(P<0.05);
T-SODE A (153 £ 11, 168+ 12)34m(P<0.05),
MR IR F 35 F H(5.0410.41 vs 8.71%
0.45,5.45+0.34 vs 10.31£1.23, 35P<0.05), T
BT R E AL, TAT-NBD(MT) % fk4d it
AR R B AL,

ZiR: SAPH K R MR LRI NF-ic Bid ik
&, EEEGE A MIE n; NBD % AR FRALZ T A
W HINF-kBid & 54, # E RAE AR, &
B AR o 3R SRR

REEIE: EAE SRR 58 BB T -«B; Bk KR

WG, BRE, Bo/)H, 2R, £0F, NEZ, il ZRSF-«B
AERMBRIRSPETREISE RNB DRI TFHER. BB
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GIRLS B E RS WIIE S e = SN EEE ST
JE AR NAR IG5 B0 I A 38 P ) A ARG = AR
35 PE 4R 7% (reactive oxygen species, ROS)X} T
HUAHRP U AR P e — T8 HEE) B i, (Hid 8 ROS
) 77 A AT R AR ROHEPE JE AL, 51 R R B 4
th, ZHZMME I RAE, FRMINE 2 AE
S, NF-e B —Ff 2 (1 JORE P 7, 1Y
M1 B AR R
F 2%, INOSAFINRIE. MIHINF-x BRI &%
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1 SRIASE

1.1 ## Sprague-Dawley K fil64 5, BEMEAH),
FE2004E10 g, H) AR EE 2B SEA s bl
AL A REPHIRAN(STC) H Sigma’s 7; MDA,
T-SODIK I & V& K e 1l 7 50 06 T~ B it i
W) TFEA 7] NF-xB P65 mAbAIS-PHE 411k
AN T-Santa CruzA ). HAT 4 55 3EER
/Ny FNBDZ KT SR 2 2% Scik s it 3L
WA S 2 IKTATFINBD £ ik i sl & vk %
ik, %8 M TAT-NBD £ Jik, Z4G14 <M
WAk, HPSh: YGRKKRRQRRR-G-
TTLDWSWLQME, i1 iE#{NBDJILFIEF
4= R (wild type, WT)NBDJF51)— £, fRiFK 4 TAT-
NBD(WT). A iINBDZ K FINEMOZ; 4 11
R PERATI U 4 A M (mutant type, MT)
TAT-NBD(MT), J/¥%12%: YGRKKRRQRRR-
G-TTLDASALQMEFil &1 £ fik.

1.2 % % Sprague-Dawley Ak 64, BEHLS> plid
H: TR, SAPY], TAT-NBD(WT)Z Jik4,
TAT-NBD(MT)4A, S AEAJE6, 12 hitf[a] 5kl
HLECB ILAL B, i i e ABE AR 1) e N7 oK B o A8
BT, 25012 h, A oK. SBT3 me/kg T
TAT-NBD(WT)Z JIk 2 %5 F NS, TAT-NBD(MT)
AL, 30 /LR B LEZ244(1 mL/kg)iphRi,
TFIE R BRI, 545 51 Sk AT 3 A H B4,
TCAT A v K S 1 o BEL B JBR A 1) s i s
W50 g/L STC( mL/kgh i), HESHE N
0.2 mL/min, {E4F 58553 minfk 5, CHE; BT
RUATTIE, BN, FEOCHE. B4R BRI
TG, HHRYOK. . ARALEE: FARSE6.
12 hBEALE S 4K SR8 I, T s bk R il 5
mL, 3000 r/min{/C10 min, 432 I3 H-20°C {4
745 F. 0k PRI AR 20 24 He B 1505 21 40 A7
R 20 U2 A . I35 T I 2 RO 70
DEHA D, I WO AR, BB R 4 2R 2 140
/LA, UK B A, P4
um). HEZ (W R 20408, IRPESpormann
et al VP ERRUETE K. JRERIE . FRITYR AL
LRGSR E VR . S AW Y) & b, BRE
AKAGIE, AT E A YRGB KT 77137°C 10 min;
10 mmol/LFTERIR 2 riilipH = 6.0, FHT Ak
HUME R PR, A IR SE, W0 E, =
W30 min L3t P AR SR BUR, 625 10 i
1 50f% Pt NF-kB p65 mAb, 4CiL#; PBS

NBD /% -F % ik
TAHRE AT
X R AR SN
BK VA B PR RE K OBE
ARG o
FERAE T RAFHY
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mAlH A 2 F 1 BRALRETHFIMEEHETE (mean + SD)
KB R A B
F-kBEIEH P
<, iﬂgﬁ#%%—ﬁiﬁ’] y vk II[I;'"’E‘}"“ kat/L
P 4548 RS SR EEnkat/L)
4 4) B F NBD O Z5 sl 12h
DT BT BFARE 0 0 1343 + 286 1447 + 301
BIEGRERME sppA 871+045  1031+123 3867 + 553 5849 +421°
ii“g #:ff;; TAT-NBDWT)H  5.04 +0.41° 5.45 = 0.34° 3145+ 514 4821 +574°
W k3Rt isik  TAT-NBD(MT)ZE  8.85+0.59 10.13+0.36 3225 + 529 4698 + 627°

.

°P<0.05 vs SAPZH; °P<0.05 vs 6 h.

& 2 FRERZBAMDARIT-SODZRY (mean + SD)

4548 MDA(mmol/g) T-SOD(mkat/g)

6h 12h 6h 12 h
BFAA 87.7+75 96.2+8.3 183+ 10 94 +10
SAPZH 212.7+£12.5 296.8+13.3 88+ 10 65 +7
TAT-NBDWT)4H 102.5+10.4° 164.5+12.2° 153+ 11° 168 +12°
TAT-NBD(MT)H  210.4+11.8 2785+12.8 88+8 63+9

°P<0.05 vs SAPZH.

1 RARRIBTL(HE x 100). A: SAPZ; B: TAT-NBD(WT){ZbH.

e WA FEA P, FW15 min, PBSH
U, TR A TR AR I R OE 1 3R, RS
min; DABY (4 R ACKE 5%, th P ps e ds v, &5
FHE: PBSAEE—PUE N FOA IR, 4 i e h
B E O BHE, A T 40 5 R Bl g A
Ik DI A BEALIE 104 = 5 AL B (X 400), HE
ENikon SpotB RELH RG KK G, KH
Image-Pro Plus 5.0% . EUE Hr ik A2k T B
SRR, VESEBH A T A S O B A bR
NRAAZMD A R AR 2 L Z R (TBA) L
%, T-SODWE I IR FH s WG S A B, 4
FA ARG VTS EAT

Bt AL X Ebr R BR) mean &
SD#IR, SPSSI.0ZE TR REAT 5L 3 2247
FT(ANOVA), FRSEREAT IE A PEA 50 A7 22 55 Mk

4 (Levene's testfrde), Wiy 7% 55 HILSDALSE,
JEIEAI AT 8T ZE AT, Pllg(X+1) 47L&
R R LLRCR H B D)% 72 (Fisher's test),
P<0.05 2547 GE vl 24 R L

2 BR

2.1 AR T BT ARARIRFIEE 5
ARIEH, AR AR 5 & R 7 R FOGEE
A LAT ORI BE A o . KRNI B AR BE R
A LA ()R B2 ) e i 55 2 3R A0 R 2 e AN 25 1)
I PEIE K BT . BT AR 414, Axhidl
[ FF112 Wi R4 PF 2 3 Lh6 him(P<0.05, K 1). [F]
SAPHLLLEE, XY [ 7] 5 TAT-NBD(WT) £ [k 41
(R B2 RS R B, 25 A i 24 X (P<0.05);
TAT-NBD(MT) £ IK4 S AL AN B (2. (P>0.05, ).
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iR EE
AR A#E—F
TR SEDY

2 SAPLARERRP65ZRIAISP x 400). A: SAPZH; B: TAT-NBD(WT){ML.

% 3 [BENF-«B p6sHIEIA

4548 PEIEDER TUE

6h 12h 6h 12h
BFAA 43+14 50+1.3 325+58 37.7+35
SAPZH 49322 65.8+1.8 88.3+3.7 131.2+5.0
TAT-NBD(WT) 259+2.3 38.9+2.6° 50.7 +2.8° 85.0+3.4°
TAT-NBD(MT) 50.5+1.5 67.3+28 82.1+42 151.4+4.8

°P<0.05 vs SAPH.

2.2 FoprBE T A BT AR eI B AUr; &
FEZLIA) )12 hiER BEHE IS L6 him(P<0.05, #1),
AL 56 ) o T 5 201 i) P i o Bl A 22 5
G F R X (P>0.05, EK1).

2.3 AL LZMDAAT-SOD 4L - AR4IMDA
T B MA, 42 &4112 h MDALL6 hii(P<0.05),
ESAPAL LA, TAT-NBD(WT)Z kAL BE4IMDA
JKF R F(P<0.05), TAT-NBD(MT)4H 6B 481k,
(P>0.05); SAP4] X TAT-NBD(MT)4H /) T-SOD 12
htt6 h FF, TAT-NBDZ JJK(WT)AL# A T-SOD
12 htt6 h BTt SSAPALLLE:, M A IH] A H
T-SODJ} i W i (P<0.05), TAT-NBD(MT)ZH /W]
BA(P>0.05, £2).

2.4 MR BNF-xB p65% & ik T RZINF-
kBA /D RIE, 6hFT12h W] BAk; A 5-4H Ik
JRALZANF-« BRI 3 2, 11 H12 hit6 he
(P<0.05). [FISAPHILL%E, TAT-NBD(W T)ZH B i
HZINF-«kBE L T B#(P<0.05), TAT-NBD(MT)4]
o AR GRS, K12).

3 iTie

VR IR 2 T N S R R A A 5 Mk RE R
NLRGAE, )G S E A Dhfe . R H T
2 22 Bl AP AR FIALAE, (H AR SE A AL K
TR SE, NF-«BIEAP A -5 1 R B 30,
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A ) NP RN e oy < E A A S R RN S
T A HABE. INOSERIRIE, (E3ERHERAE
WA A5 2 R LN K E. 1EAPK 1R
PRV T YR N B R IMAE . APAH G
I lid54%7 22 STIR SFIMOD S A o J i Ft
Bl 2 G 4E Y. NFxBZ 5 T 41 R 1Al
PREA IR AT E DR SN, 7 90E B S R T8
KRN YR 7 TR B %O IEH . NF-xB S5 AP

PR -0 APHEAT T Hudn BB 1 Ay A, 4
AT HUAR(TNE. PAF. TL-6). R 4 ff X
TZAR(E A RAAPSSEPTSTNF), HLAAESN
Jf DAL 7~ (TL-10) 45 34 U UF 55 1T BRI SE 56 1k A P ™
AN PIHET L,

ROSHEIA N J& AP AR i i F—Fo 8
SR N 2, [ B ENF-« B —Fh 5 0
. Yu et al™ FI MR REE 7K BLAPH L J5 R B AT
TR T IR 4 ™= #ER OS, iR il 4164
A Ak UK i, IkBolfIB#fR, NF-x BT,
IL-1B. TL-65541 M Al 5~ ik W] 3. sk 77
BMEH K. PDTCE A S, ROSF KT T I%,
NF-k BIEAINSZ S, e R 40 B 1 2 A
VA, Rakonczay et al™ FHIPDTCEL 1 HER 1)
FA ¥ (methylprednisolone, MP) A A= Jig b = 2
(L-Arg) 55 1K FLA PR J5 0T LA A 52X

I AR K
FAET AT 64 2
Ak,
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;";J% fjﬁffgw}% PHTINF-x BTG ALRIE RAEANIN 7 10RIE, 7 AR RE A0, L AN OFE RS (i BEHER,
50 LA

4, BeyRA A,
&R, Rt
5 kA, B
RAEFRK, it
EA, ERTAZ,
SSAPH L
W&o JRAFF 50 B).

AR AP R B () A O A (A JR R 5 44 o £
LA IR AL M POIITE P . JE ks
Pl Rt 2 1 W DR (O BEE . I el AR A R 1
S IR R B 1 TSRS 1 R 5 ) RN O A A
T2 /%, Haraldsen er a/®l it 2 Fh 5 X 7 AP A
/AR 5 35 R BN F-x BITIEOE « IR it 484k,
YR E AL S A N (R SO AN M R I
ik L, FINACTIALEEERAYT 5, ROS A0 /b,
A 2 40 e vk A, APAH IS IR« i 453423 vk
B, APV EL I S FLAH DG 14 S O ROREIER, A
YET-F FB&. Steinle er al"™ i\ Ay, PDTCHJIHIAP
IINF-x BRI, H B S 0 o 5 v R i O, i
TELDHM] ST, sh) 90E ROV N, 4
TG BOFASE. NACALBE 5 th H B 2RALL &5 5.
PR FHPD T CEN A CHI I N F-1e B 1) 4 2% in
AP¥if. Grisham!""IA Ny, IXRPEL G AT &g 55 44610571
(1R S FIN F-x BTG 14 A 157 52 2 58 A4 ) 5 A
K. BATRIL, 7ESTCHE FISAPH, NF-kB#KIA
S T, R AR R NE P AL S M D A B
W INP<0.05), FERMIAR N R IE A4, [F
B2 20 O IR, TR IR 98 R e 3 D ., 41 4R AE
. MUABTEALRE ) T R, BB ALY B AL I
(T-SOD) & A kb, HE— 28 I EER O SXTHLAK
HOE e

TK K& A 4N F- BIE 719 (1) JCHE, 4544
WIEIK Ko TKKBAYE T W FENF-x B2A 75 4 41
HE(NEMO)Z JT B RIE(S 5 18 2 UENF-
KB TF AL, ST R W, £ X TKK-NEMOAH
HAEH X —8¥ 5% 1/ FNBDZ K, T
454 TNBDAZ AT, TR TIKK o TIKKBAN
NEMOIKKy)HH EAER, M IKKEE,
HAET] DT C I IK K A 280, & 5
FIHINF-x B . NBD/Nyr 72 i0F %
A 584 FHIBTNF- BRI TE 1, LR 47 4 i 1 AR K
BT A5 h RE AT SR AN B2 B B gt 7E A R R
75 TR R PR S P IR A v B 2R INBD
NP2 KT B REINF-kBRIE, RAEE IR,
/b, COX-2. TNF-oRIA& B, PRk, 5=
A HINBD L Ik T AR ™. May er ar' W57 45 3
KB, NBD/No+ 22 K v U o 8 16 75 3 1 /s
S Fe K, A RO S 05 B U = AR AL, 58
AZTINBD 2 JIKTCHEI A M H . i B R 2 ik
IS G B IRV R 1 1E 5 B 52 [N F-x B
FEATEAE . 5 IR RE 22 B p gt 37 IR I g8 AR 7
NBD/Ny 2 KT 5 204 i 00 V2 i %2 1Y

02Uk N BRI RORE B ™ . ARSI R B,
NBDZ Ik il I fItNF-x B ik, ROSH ik, i
Jigs B 5 0%, $EORNBD/r T2 ikl H
S PESAPIRYT, JLAFE A AT e 2l I HINF-« B
BOS, WATROSA K. (HNBD/N T 2 IRANEBE
RS 98 e B /KT
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