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Abstract

AIM: To investigate the effects of Tat-NEMO-binding
domain (NBD) peptide on taurocholate-induced
pancreatitis and lipopolysaccharide (LPS)-stimulated
AR42] acinus cells inflammatory response in rats.

METHODS: Sodium taurocholate (5%) was used to
induce the pancreatitis model. Forty-eight rats from
the taurocholate group received an intravenous bolus
of 13 mg/kg Tat-NBD (wild-type, WT) peptide, Tat-
NBD (mutant-type, MT) peptide, NBD peptide or Tat
peptide. The pancreatic histopathology was analyzed
by hematoxylin staining. LPS was added to the culture
medium to stimulate the AR42] cells. For pretreatment,
cells were incubated with different peptides for
2 h before LPS stimulation. Expression of /.-15 and
TNVF-a mRNA was analyzed using a semi-quantitative
reverse-transcript polymerase chain reaction (RT-PCR)
method. IL-1B and TNF-o protein in culture medium
were detected by enzyme linked immunosorbent assay
(ELISA). NF-xB DNA-binding in pancreas was examined
by electrophoretic mobility shift assays. P65 expression

of AR42] was determined by Strept Actividin-Biotin
Complex (SABC) method.

RESULTS: Pretreatment with Tat-NBD (WT) peptide
at a concentration of 13 mg/kg body wt showed
beneficial effect in pancreaitis model. LPS (10 mg/L)
resulted in an increase of /-1 mRNA, IL-1p protein,
TVF-a mRNA and TNF-a protein, whereas significantly
inhibitory effects were observed when cells were
incubated with Tat-NBD (WT). Consisting with p65
expression decrease analyzed by SABC method, NF-xB
DNA-binding activity significantly decreased in Tat-NBD
(WT) pretreatment group, especially at the largest
dose. No significant changes were found in the control
peptide group.

CONCLUSION: Our result supports that active NF-xB
participates in the pathogenesis of STC-induced acute
pancreatitis in rats. Tat-NBD (WT) peptide has anti-
inflammatory effects in this model and inhibits the
inflammation of acinus simulated by LPS.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Because of the systematic inflammatory response
syndrome (SIRS) in severe acute pancreatitis (SAP), the
mortality rate of SAP is very high, reported to reach
about 30%!"?. Though it is known that several kinds of
proinflammatory mediators, such as lipopolysaccharide
(LPS), cytokine, efc., are closely related to the
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development of systematic complications, the exact
mechanism of acute necrotic pancreatitis is still unclear.
Therefore, it is very important to develop an effective
therapy. Nuclear factor kappa B (NF-kB) is a member
of the Rel family of transcriptional regulatory proteins
including p50, p52, p65, c-Rel and Rel BPL It has been
proved that in many inflaimmatory diseases, including
rheumatoid arthritis, inflammatory bowel disease and
SIRS, NF-kB is highly activated while the inflammatory
mediators, such as LPS, can intermediate the activation
of NF-kBM. Once activated, NF-kB is translocated into
the nucleus from the cytosol. It binds the consensus
sequence to promoter or enhancer region of related
genes and regulates gene transcription.

Activation of NF-kB dimers is regulated by the
inhibitory proteins, IxBa, IxkBf, and IxBe. The
phosphorylation sites of IkBa have been identified, and
the kinases have been found involved in the process,
namely the IkB kinase (IKK)F. The IKK complex
comprised primarily three IKKs, a, B, and y. IKKY, the
third protein within the IKK complex, which is also
named NEMO (NF-B essential modulator), was deemed
regulatory of the other IKKs. NEMO is critical for
pro-inflammatory activation of the IKK complex!®.
Although the precise mechanism of NEMO action
is poorly understood, it was speculated that it recruits
the IKK complex to ligate cytokine receptors and
facilitate transphosphorylation events. More intriguingly,
NEMO may facilitate the recruitment of upstream
IKK activators such as kinases that specifically target
the activation loops within the catalytic domains of the
IKK subunits. NEMO interacts with a COOH-terminal
sequence within the both IKKs termed the NEMO-
binding domain (NBD)®. Importantly, short cell-
permeable peptide spanning the IKKB NBD disrupted
the association of NEMO with IKKp, blocked NF-kB
activation, and ameliorated responses in animal models
of inflammation. These observations defined the IKK
NBD as a viable target for the development of anti-
inflammatory drugs™'™". Such peptide interacting the
NBD had been confirmed to attenuate the severity of
cerulein-induced mouse pancreatitis which ameliorated
inflammation in the pancreas, reduced hemorrhage in
the lungs, and lowered the myeloperoxidase activity
in both pancreas and lung. It indicates that this novel
compounds that selectively target NF-kB may be useful
in the treatment of AP and AP-associated lung injury!™?.
In rat pancreatitis induced by taurocholate, activation of
NF-kB in pancteas has been reported™. It was not clear
whether or not the peptide could have anti-inflammatory
effects in taurocholate-induced SAP model and inhibited
the inflammation of acinus stimulated by LPS directly.
In this paper, we report the effects of Tat-NBD peptide
on STC-induced pancreatitis and LPS-stimulated AR42]
acinus cell inflammatory response in rats.

MATERIALS AND METHODS

Materials and animals
Sodium taurocholate and LPS were purchased from

Sigma Company (America); AR42J cells, from American
Type Culture Collection (ATCC N.O: CRL-1492);
agarose, inhibitor of RNase and M-MLV retroviridase,
from Promega Company (America); F12 culture
medium, from Gibco Company (America); DNA
marker, from Beijing Huamei Biological Company
(China); primers for reverse transcription-polymerase
chain reaction (RT-PCR) from Shanghai Boya Biological
Company (China); TRIzolITM Reagent from Invitrogen
Company (America); and EX Taq enzyme from TaKaRa
Company (Japan). Peptide was synthesized by Xian
Meilian Biological Company (China). TNF-o kit for
enzyme-linked immunosorbent assay (ELISA) is a
product of Guangzhou Jingmei Biological Company
(China). Immunohistochemistry (IH) kit of steptavidin-
biotin complex method (SABC) was obtained from
Wuhai Boshide Company (China). Anti-rat monoclonal
antibody of p65 is from Santa Crutz Company
(America). All other chemicals were obtained from
cither Sigma or Beijing Dingguo Company. Female and
male Sprague-Dawley (S-D) rats (200 * 10 g) were from
specific pathogeny free unit in the Animal Center of
Guangdong Medical College.

Peptide synthesis

According to Dai ez a/”, the wild Tat-NBD peptide
was synthesized with a 23-amino acid sequence
(YGRKKRRQRRR-G-TTLDWSWLQME). A mutant
peptide was called Tat-NBD (MT) with TrpAla
mutations (YGRKKRRQRRR-G-TTLDASALQME).
NBD sequence (TTLDWSWLQME) and Tat sequence
(YGRKKRRQRRR) were synthesized respectively as
controls. The peptide concentrations of 0.1, 1, 10 and
100 mg/L were prepared with F12 culture medium (no
serum and antibody).

Induced rat pancreatitis model

Seventy-two Sprague-Dawley rats were randomized
into different groups. All rats were maintained at
23°C on a 12 h light/dark cycle and allowed free access
to water and standard laboratory chow. From 12 h before
start of the experiments, the animals were deprived
of food, except access to water. Acute taurocholate
pancreatitis was induced according to Aho e /'Y, Under
anesthesia with a combination of xylazine (10 mg/kg)
and ketamine (100 mg/kg), a midline laparotomy was
performed and a PE-50 catheter (inside diameter
0.58 mm, outside diameter 0.96 mm) was inserted in the
pancreatic duct through a puncture of the duodenum.
The biliopancreatic duct was occluded transiently by
a silk ligature at the liver hilus to prevent regurgitation
into the liver. Sodium taurocholate solution (1 mL/kg of
5%; STC group, # = 60) or the same volume of saline
(sham-operated group, # = 12) was retrogradely infused
in the pancreatic duct at a flow rate of 0.07 mIL/min
by a microinfusion pump. Upon the completion
of the infusion, the catheter and hilar ligature were
removed and the abdomen was closed with suture. For
pretreatment with peptide, 48 rats from the TC group
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received an intravenous bolus of 13 mg/kg Tat-NBD
(WT) peptide [Tat-NBD (WT) group, #» = 12], Tat-NBD
(MT) peptide [Tat-NBD (MT) group, » = 12], NBD
peptide NBD group, # = 12) or Tat peptide (Tat group,
n = 12). Peptide in F12 culture medium was incubated
2 h before intraductal infusion of taurocholate, followed
by a continuous intravenous infusion. Controls received
an intravenous saline infusion. These groups of rats
were killed 6 and 12 h after taurocholate administration.

At 6 or 12 h after taurocholate infusion, animals wete
killed and blood was obtained with heparinized tubes
for amylase and TNF-a determinations. Portions of the
gland were saved for morphological examination, which
were fixed in 10% zinc-buffered formalin, embedded
in paraffin, and cut into 3 to 5 pm thick sections. The
microscopic damage score was calculated according to
Spotrmann ef a/™.

Cell culture

The AR42] cell line was obtained from American Type
Culture Collection. Cells were grown in 75-cm? flasks
containing 12 ml. medium, consisting of Ham’s F-12
nutrient medium (F12K) with 2 mmol/L L-glutamine,
1% antibiotic, 1.5% sodium bicarbonate, and 10% FBS.
Flasks were placed into an incubator maintained at 37°C
and a 5% CO,-95% air atmosphere. Cells were plated
at a density of 10° cells/mlL in 12-well plates. LPS
was added to culture media at a dose of 10 mg/kg for
2 h to stimulate the cells. For pretreatment, cells were
incubated with different peptides [Tat-NBD (WT), » = 3;
Tat-NBD (MT), » = 3; NBD, » = 3; Tat, » = 3] for 2 h
before LLPS stimulation.

AR42J, IL-13 and TNF-a mRNA detection by RT-PCR
Analysis of TNF-oo mRNA expression was conducted
by a semiquantitative RT-PCR method. Total RNA from
cells was extracted using the TRIzol reagent (Invitrogen
Life Technologies). One microgram of total RNA
was used for amplification using the Invitrogen One
Step RT-PCR System according to the manufacturer’s
instructions. The following primers were used for: IL-
18 (307 bp) forward: 5-GGATGATGACGACCTGCT
AGTGT-3', reverse: 5'-CTTCTTTGGGTGTTTG
GGA-3'; TNF« (231 bp) forward: 5'-GAACTCCAG
GCGGTGTCT-3, reverse: 5-"TCTGCTTGGTGGTTT
GC-3'". Fragments were amplified using 25-30 cycles of
PCR; each cycle consisted of 15 s at 94°C, 30 s at 55°C,
and 1 min at 72°C. The resulting RT-PCR products were
electrophoresed on 2% agarose gels with DNA markers,
stained with ethidium bromide, and visualized under
UV light. Beta-Actin (701 bp) was used as an internal
control for stable expression (housekeeping gene) in all
experiments. The forward primer was 5-GCCAACCGT
GAAAAGATGA-3', and the reverse primer was 5'-
GCCAGGATAGAGCCACCAAT-3.

Electrophoretic mobility shift assays (EMSAs) of NF-xB
The activity of NF-kB DNA-binding was detected
by EMSA as desctried by Molloy!" with the following

modifications. The double-stranded oligonucleotide
sequence of 5-AGTTGAGGGGACTTTCCCAGGC-3,
3"-TCAACTCCCCTGAAAGGGTCCG-5', which
corresponds to the kB binding site, was end-labeled
with [y-**P] ATP by T4 polynucleotide kinase (Promega).
Labeled probes were purified and CPM detected with
Whatman DES81 (> 5000 cpm/min). The nuclear extract
equivalent to 15 pg was mixed with 5 X binding buffer
2 pL. (room temperature, 10 min), then labeled probe
(0.0175 pmolL) added for incubation (room temperature,
20 min). The mixture was subjected to electrophoresis
on 4% polyacrylamide gel at 150 V in 0.5 X TBE buffer
for 40 min at 4°C. After being dried, the gel was exposed
to imaging system of FX P screen (Bio-Rad, America)
for 24 h.

P65 expression of AR42J by SABC method

In immunohistochemical monitoring of NF-kB-p65
subunit to determine p65 expression, AR42] cells were
incubated in coverslips overnight at 37°C under 5% CO,
in air. Cells were treated first with peptides or saline for
2 h, then LPS was added to the culture medium for 2 h.
Cells were fixed with 4% formaldehyde in phosphate-
buffered saline for 20 min at 4°C and permeabilized
with 0.1% Triton in phosphate-buffered saline for
5 min at room temperature. Saturation was obtained
by incubating cells with 5% bovine serum albumin
in phosphate-buffered saline for 30 min at room
temperature. Cells were stained with anti-p65 NF-kB
antibody (Santa Cruz). Staining step was referred to
the SABC kit description. Slides’ staining degree was
scanned by imaging system (BIO-RAD) and semi-
quantitated by software package of quantity.

IL-13 and TNF-a protein detection by ELISA
The detection was performed according to the
manufacturet’s instructions.

Statistical analysis

Parametric data were presented and statistical analyses
were performed using two-way ANOVA with
SPSS8.0. Results were considered significant when
P < 0.05.

RESULTS

Pancreas histology

Histomorphology after sodium taurocholate-induced
acute pancreatitis was analyzed semiquantatively using
the Spormann score. Pancreatitis without treatment was
characterized by severe interstitial edema formation,
considerable necrosis of fatty tissue, distinct sublobular
and lobular parenchymal necrosis, as well as hemorrhage,
resulting in a Spormann score of 8.71 + 0.45 at 6 h
and 10.31 £ 1.23 at 12 h, which reflects severe, acute,
necrotizing pancreatitis (Figure 1A and C). Pretreatment
with Tat or Tat-NBD (MT) peptide at a concentration
of 13 mg/kg body weight had no beneficial effect in the

pancreatitis-associated tissue injury, whereas the same
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Figure 1 Tat-NBD attenuates STC-induced pancreatitis (HE, x 200). A: STC
group at 6 h; B: Tat-NBD (WT) group at 6 h; C: STC group at 12 h; D: Tat-NBD
(WT) group at 12 h.

concentration of NBD peptide caused a significant
reduction of the tissue damage (Table 1). More beneficial
effect can be seen in Tat-NBD (WT) group. The
Spormann score was lowered to 5.04 £ 0.41 at 6 h and
5.45 £ 0.34 at 12 h, which was mainly due to a decrease
in degree and amount of fatty tissue and parenchymal

Table 1 Pancreas histopathologic scores (mean + SD)

Group Histopathologic scores

6h 12 h
Sham-operated 0 0
STC 8.71 +0.45 10.31+1.23
Tat 9.84+0.73 10.61 +1.62
NBD 6.76 +0.26 8.31+0.53°
Tat-NBD (WT) 5.04 +0.41° 5.45 +0.34°
Tat-NBD (MT) 8.85 +0.59° 10.13 £ 0.36°

P < 0.05 vs STC group at 6 h; ‘P < 0.05 vs STC group at 12 h; °P < 0.05 vs
Tat-NBD (WT) group at 6 h; #P < 0.05 vs Tat-NBD (WT) group at 12 h.

14 Jsap [JTAT EINBD M TAT-NBD (WT) I TAT-NBD (MT)

1

Morphological scores

t/h

Figure 2 Pancreas histopathologic scores. The pretreatment of NBD pep-
tide and Tat-NBD (WT) resulted in a significant reduction of the tissue damage
score and more beneficial effect can be seen in the latter group at the two time
points. Pretreatment with Tat or Tat-NBD (MT) peptide showed no therapeutic
effect.

cell necrosis (Figure 1B and D). The histological scores
in different groups are shown in Table 1 and Figure 2.

Cytokine change of AR42J

We used LPS (10 mg/L) to stimulate AR42] and
explore whether the peptide could play a direct role in
pancreatic acinus cells. Cells were cultured as previously
stated.

IL-1B: LPS (10 mg/L) resulted in an approximately
10-fold increase of IL.-78 mRNA, whereas significant
inhibitory effects were observed when cells were
incubated with Tat-NBD (WT) at a dose of
0.1 mg/L (Figure 3). The Tat-NBD (WT) peptide
dectreased IL-1B mRNA expression in a dose-dependent
manner and its peak role appeared at a dose of 100 mg/L
(Figure 4). We next determined whether Tat-NBD (WT)
peptide attenuated IL-1f protein, which was activated by
LPS. Cultute medium was analyzed by ELISA. Results
confirmed that IL-1P protein was inhibited by Tat-NBD
(WT) at different doses, which also presented in a dose-
dependent manner. Finally, we investigated whether the
control peptide of NBD, Tat or Tat-NBD (MT) could
block LPS-induced IL.-78 mRNA or protein increasing
in AR42] cells. Cells were preincubated for 2 h at a
concentration of 10 mg/L of Tat-NBD (WT) or control
prior to stimulation with LPS. Cells were harvested 120
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Figure 3 Effects different doses of Tat-NBD (WT) in IL-13 mRNA expression
of AR42J by RT-PCR. A: Images of agarose gel electrophoresis; B: Tat-NBD (WT)
peptide decreased IL-13 mRNA expression in a dose-dependent manner and
its peak role appeared at a dose of 100 mg/L. Control: Cells were incubated with
buffer control (n = 3); 1: Control; 2: LPS; 3: 0.1 mg/L Tat-NBD (WT); 4: 1 mg/L Tat-
NBD (WT); 5: 10 mg/L Tat-NBD (WT); 6: 100 mg/L Tat-NBD (WT); M: Marker. LPS:
Cells stimulated by LPS for 2 h (n = 3). 0.1: Pretreatment with 0.1 mg/L of Tat-
NBD (WT) (n = 3); 1: Pretreatment with 1 mg/L of Tat-NBD (WT) (n = 3); 10: Pre-
treatment with 10 mg/L of Tat-NBD (WT) (n = 3); 100: Pretreatment with 100 mg/L
of Tat-NBD (WT) (n = 3). °P < 0.01 vs LPS group. °P < 0.01 vs LPS group.
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Figure 4 Effects of different doses of Tat-NBD (WT) in IL-1j3 protein ex-
pression of AR42J by ELISA. TAT-NBD (WT) decreased IL-1f protein in a
dose-dependent fashion over a range of 0.1 to 100 mg/L. Control: Cells were
incubated with buffer control (n = 3); LPS: Cells were stimulated by LPS for 2 h (n
= 3). 0.1: Pretreatment with 0.1 mg/L of Tat-NBD (WT) (n = 3); 1: Pretreatment
with 1 mg/L of Tat-NBD (WT) (n = 3); 10: Pretreatment with 10 mg/L of Tat-NBD
(WT) (n = 3); 100: Pretreatment with 100 mg/L of Tat-NBD (WT) (n = 3). °P < 0.05,
°P < 0.01, vs LPS group. P < 0.01 vs LPS group.

min after addition of LPS. RT-PCR and ELISA were
performed as stated. Only Tat-NBD (WT), not the
control peptides, inhibited IL-1B expression (Figures 5
and 0).
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Figure 5 Effects of peptide at a dose of 10 mg/L in IL-13 mRNA expres-
sion in AR42J by RT-PCR. A: Images of agarose gel electrophoresis; 1: Con-
trol; 2: LPS; 3: Tat-NBD (WT); 4: NBD; 5: Tat-NBD (MT); 6: Tat; M: Marker; B:
Tat-NBD (WT) peptide decreased IL-13 mRNA expression. Control: Cells were
incubated with buffer control (n = 3); LPS: Cells were stimulated by LPS for 2 h (n
= 3). Tat-NBD (WT): Pretreatment with 10 mg/L of (n = 3); NBD: Pretreatment
with 10 mg/L of NBD (n = 3); Tat-NBD (MT): Pretreatment with 10 mg/L of Tat-
NBD (MT) (n = 3); Tat: Pretreatment with 100 mg/L of Tat (n = 3). P < 0.01, vs
LPS group. “P < 0.01 vs LPS group.

1200 - J Control
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1000 - [ Tat-NBD (WT)
I NBD
-% Il Tat-NBD (MT)
5 800 W Tat
a
=
o 600 +
400 -
200 +
b
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Effects of different peptide (10 mg/L)
to IL-1B protein expression of AR42]

Figure 6 Effects of peptide at dose of 10 mg/L in IL-13 protein expres-
sion of AR42J. Control: Cells were incubated with buffer control (n = 3); LPS:
Cells were stimulated by LPS for 2 h (n = 3); Tat-NBD (WT): Pretreatment with
10 mg/L of (n = 3); NBD: Pretreatment with 10 mg/L of NBD (n = 3); Tat-NBD
(MT): Pretreatment with 10 mg/L of Tat-NBD (MT) (n = 3); Tat: Pretreatment
with 100 mg/L of Tat (n = 3). "P < 0.01, vs LPS group. ‘P<0.01vsLPS group.

TNF-o: LPS (10 mg/L) resulted in an approximately
10-fold increase of TINF-ao mRNA, whereas significant
inhibitory effects were observed when cells were
incubated with Tat-NBD (WT) at a dose of 0.1 mg/L
(Figure 7). The data indicate that TAT-NBD (W'T)
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Figure 7 Effects of Tat-NBD (WT) in TNF- mRNA expression of AR42J by
RT-PCR. A: Images of agarose gel electrophoresis; 1: Control; 2: LPS; 3: 0.1
mg/L Tat-NBD (WT); 4: 1 mg/L Tat-NBD (WT); 5: 10 mg/L Tat-NBD (WT); 6: 100
mg/L Tat-NBD (WT); M: Marker; B: TAT-NBD (WT) decreased TNF-a. protein in
a dose-dependent fashion over a range of 0.1 to 100 mg/L. Control: Cells were
incubated with buffer control (n = 3); LPS: Cells were stimulated by LPS for 2 h (n
= 3). 0.1: Pretreatment with 0.1 mg/L of Tat-NBD (WT) (n = 3); 1: Pretreatment
with 1 mg/L of Tat-NBD (WT) (n = 3); 10: Pretreatment with 10 mg/L of Tat-NBD
(WT) (n = 3); 100: Pretreatment with 100 mg/L of Tat-NBD (WT) (n = 3). °P < 0.05,
°P < 0.01, vs LPS group. °P < 0.01 vs LPS group.
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Figure 8 Effects of Tat-NBD (WT) in TNF-o. protein expression of AR42J
by ELISA. TAT-NBD (WT) decreased TNF-a. protein in a dose-dependent fash-
ion over a range of 0.1 to 100 mg/L. Control: Cells were incubated with buffer
control (n = 3); LPS: Cells were stimulated by LPS for 2 h (n = 3). 0.1: Pretreat-
ment with 0.1 mg/L of Tat-NBD (WT) (n = 3); 1: Pretreatment with 1 mg/L of Tat-
NBD (WT) (n = 3); 10: Pretreatment with 10 mg/L of Tat-NBD (WT) (n = 3); 100:
Pretreatment with 100 mg/L of Tat-NBD (WT) (n = 3). °P < 0.01, vs LPS group.
‘P <0.01 vs LPS group.

decreased TNF-a. protein in a dose-dependent fashion
over a range of 0.1-100 mg/L (Figure 7). We determined
whether Tat-NBD (WT) peptide attenuated TNF-a
protein, which was activated by LPS. Culture medium

Figure 9 Effects of peptide at dose of 10 mg/L in TNF-o. mRNA expression
of AR42J by RT-PCR. A: Images of agarose gel electrophoresis; 1: Control; 2:
LPS; 3: Tat-NBD (WT); 4: NBD; 5: Tat-NBD (MT); 6: Tat; M: Marker; B: only Tat-
NBD (WT) peptide decreased TNF-o mRNA expression. Control: Cells were
incubated with buffer control (n = 3); LPS: Cells were stimulated by LPS for 2 h
(n=3); Tat-NBD (WT): Pretreatment with 10 mg/L of (n = 3); NBD: Pretreatment
with 10 mg/L of NBD (n = 3); Tat-NBD (MT): Pretreatment with 10 mg/L of Tat-
NBD (MT) (n = 3); Tat: Pretreatment with 100 mg/L of Tat (n = 3). P < 0.01 vs
LPS group. °P < 0.01 vs LPS group.
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Figure 10 Effects of peptide at dose of 10 mg/L in TNF-o. protein expres-
sion of AR42J. Control: Cells were incubated with buffer control (n = 3); LPS:
Cells were stimulated by LPS for 2 h (n = 3); Tat-NBD (WT): Pretreatment with
10 mg/L of (n = 3); NBD: Pretreatment with 10 mg/L of NBD (n = 3); Tat-NBD
(MT): Pretreatment with 10 mg/L of Tat-NBD (MT) (n = 3); Tat: Pretreatment
with 100 mg/L of Tat (n = 3). "P < 0.01 vs LPS group. °P < 0.01 vs LPS group.

was analyzed by ELISA. Result confirmed that TNF-a
protein was inhibited by Tat-NBD (WT) at different
doses, which also presented in a dose-dependent
manner (Figure 8). Finally, we investigated whether
the control peptide of NBD, Tat or Tat-NBD (MT)
could block LPS-induced TNF-oo mRNA or protein
increasing in AR42] cells. Cells were preincubated for
2 h at a concentration of 10 mg/L of Tat-NBD (WT)
or control prior to stimulation with LPS. Cells were
harvested 120 min after addition of LPS. RT-PCR and
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Figure 11 Effects of Tat-NBD (WT) in p65 protein expression of AR42J. Con-
trol: Cells were incubated with buffer control (n = 10); LPS: Cells were stimulated
by LPS for 2 h (n = 10). 0.1: Pretreatment with 0.1 mg/L of Tat-NBD (WT) (n = 10);
1: Pretreatment with 1 mg/L of Tat-NBD (WT) (n = 10); 10: pretreatment with 10
mg/L of Tat-NBD (WT) (n = 10); 100: Pretreatment with 100 mg/L of Tat-NBD (WT)
(n=10).?P<0.05,°P < 0.01, vs LPS group. °P < 0.01 vs LPS group.
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Figure 12 Effects of peptide at dose of 10 mg/L in p65 protein expres-
sion of AR42J. Control: Cells were incubated with buffer control (n = 10); LPS:
Cells were stimulated by LPS for 2 h (n = 10); Tat-NBD (WT): Pretreatment with
10 mg/L of (n = 10); NBD: Pretreatment with 10 mg/L of NBD (n = 10); Tat-NBD
(MT): Pretreatment with 10 mg/L of Tat-NBD (MT) (n = 10); Tat: Pretreatment
with 100 mg/L of Tat (n = 10). ®P<0.01vs LPS group. P<0.01vsLPS group.

5 6 7 8

NF-xB

Figure 13 NF-«B activity was obviously activated after LPS induced
AR42J (line 1). After cells were pretreated with Tat-NBD (WT), the activity
of NF-kB was markedly inhibited in a dose-dependent manner (line 5-8). No
change in control peptide group (line 2-3); Lane 1-8: NF-«B activity in LPS
group, Tat-NBD (MT) group, Tat group, NBD group, Tat-NBD (WT) group (0.1
mg/L, 1 mg/L, 10 mg/L and 100 mgi/L respectively).

ELISA were performed as stated. Only Tat-NBD (WT),
not the control peptides, inhibited TNF-al expression
(Figures 9 and 10).

NF-kB change in AR42]: To know the role of p65 in
the cytokine change in AR42] cells stimulated by LPS
and whether the peptide interfered with p65 expression
and nucleus transposition, we stained the AR42] cells
by IH method. First, we performed experiments to

demonstrate that AR42] cells can successfully express
p65 under silence condition. Figure 11 shows the
increasing histochemical staining of AR42] cells for
p065 after stimulation with 0.1 mg/L of LPS. The data
indicated that LPS increased p65 in a dose-dependent
fashion over a range of 0.1-100 mg/L. We studied
the effects of different doses of Tat-NBD (WT) in
p65 expression. Cells were preincubated for 2 h at
concentrations ranging from 0.1 mg/L to 100 mg/L.
After pretreatment of Tat-NBD (WT), weakened
immmunocytochemical staining of p65 in AR42] cells
was observed, especially in larger dosage. Finally, we
investigated whether the control peptide of NBD,
Tat or Tat-NBD (MT) could block LPS-induced p65
increasing in AR42] cells. The results showed that only
Tat-NBD (WT), not the control peptide inhibited p65
expression. EMSA demonstrated that the NF-kB DNA-
binding activity was similar to the IH results (Figures 12
and 13).

DISCUSSION

It is known that a “cascade” induced by recruitment
of inflammatory cells and release of inflammatory
mediators is an important pathogenesis in the
development of acute pancreatitis!'”. Inflammatory
mediators, such as LPS and cytokines, may play a critical
role in the development of murine acute pancreatitis.
NF-xB formed dimeric complex that controls the
expression of a variety of inducible genes involved
in inflammation and proliferation!. It was reported
that a selective inhibitor of NF-kB activation, NBD,
demonstrated a significant decrease in pancreatic
inflammation and lung hemorrhage associated with
acute pancreatitis!''l. Here, rats wetre pretreated with
the peptide at a dose larger than that used by Ethridge
et al'”. The Tat-NBD or NBD peptide resulted in
tissue damage, including edema, hyperemia, necrosis,
hemorrhage, and infiltration of inflammatory cells,
decreased. Neither mutant Tat-NBD nor Tat peptide
had preventative effects. It is suggested that treatment
with Tat-NBD or NBD may be effective in this kind of
pancreatitis model.

Inflammation and acinar cell death are the hallmarks
of both human and experimental pancreatitis!"®. It is
not clear whether peptides can have such direct anti-
inflammatory effects in acinus cells. LPS stimulates
cells by interaction with CD-14 in the context of
Toll-like receptor, whose activation leads to NF-xB
nuclear translocation through degradation of IkB and
subsequent release of NF-kB!". The AR42] cell line is
the only currently available cell line that maintains many
characteristics of normal pancreatic acinar cells, such
as the synthesis and sectetion of digestive enzymes?.
ARA42] cell receptor expression and signal transduction
mechanisms parallel those of pancreatic acinar cells.
Thus, this cell line has been widely used as an in vitro
model to study cellular secretion, growth, proliferation,
and apoptosis of the exoctine pancreas®l. So, we used
LPS and AR42] as tools to explore peptide effects
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in present study. Further studies showed that in the early
stages of LPS-stimulated inflaimmation in AR42] cells,
consisting with sharp increasing expression of cytokine
mRNA, such as II.-78 and TNF-o, which is confirmed
as critical factors related to acinus injury. The level
of IL-1P and TNF-a protein also were increased in the
culture medium. Our data, obtained from parallel studies,
demonstrate that pretreatment with different doses of
Tat-NBD peptide had constitutive inhibitory effects in
acinus cells, resulting in reduced inflammatory cytokines
IL-1B and TNF-o. These results are in agreement with
previous reports™'®"l We found that the effects of
peptide had a dose-dependent manner ranging from
0.1 to 100 mg/L. The largest anti-inflammation effects
were found at a dose of 100 mg/I.. We used the same
concentration of control peptide, NBD, mutate Tat-
NBD or Tat, and compared effects with those of Tat-
NBD (WT). The results suggest that no control peptide
had a preventive role. It has been confirmed that the Tat
protein of human immunodeficiency virus 1 (HIV-1)
can enter cells efficiently when added exogenously in the
tissue culture®*1. Also, Tat-mediated uptake may allow
the therapeutic delivery of macromolecules previously
thought to be impermeable to living cells™!. Our data
show that the sequence of Tat plays an intensive role
in NBD sequence, and only the NBD sequence had
a therapeutic role in STC-induced rat model as stated
previously. The degree of permeability of Tat-NBD and
NBD sequences in acinus cells must be confirmed in
further studies.

The NBD peptide is a novel six-amino acid cell-
permeable peptide that selectively inhibits NF-xB
activation iz vitro and in vivo by blocking the interaction
of the regulatory protein NEMO with the IKK complex.
In the present study, we detected AR42] cell NF-kB
activity by EMSA at 24 h after LPS stimulation. During
the parallel time course, the DNA-binding of NF-kB
markedly inhibited Tat-NBD (WT) peptide (Figure 12),
especially at the dose of 100 mg/I.. Mutant Tat-NBD,
NBD or Tat sequence had no significant effect on NF-
kB activity. Consistent with the changes of NF-kB
activity, the cell expression of p65 was also attenuated
by Tat-NBD (WT) peptide in a dose-dependent manner
(Figure 13). Like other studies, our results suggests
that the Tat-NBD (WT) peptide plays a part in NF-xB
activating pathway.

In conclusion, our results support the idea that active
NF-kB participates in the pathogenesis of STC-induced
acute pancreatitis in rats. Tat-NBD (WT) peptide has
anti-inflammatory effects in this model and inhibits
the inflammation of acinus simulated by LPS directly.
Inhibition of NF-xB activity may be a protective
measure in the treatment of acute pancreatitis.

COMMENTS

Background

The Tat-NEMO-binding domain (NBD) confirmed that it could attenuate
the severity of cerulein-induced pancreatitis in mice which improved the
inflammation in the pancreas, reduced hemorrhage in the lungs, and lowered

myeloperoxidase activity in both pancreas and lung.

Research frontiers

In rat pancreatitis induced by taurocholate, activation of NF-kB in pancreas has
been reported. It is not clear yet whether peptide has anti-inflammatory effects
in taurocholate-induced severe acute pancreatitis (SAP) model and inhibits the
inflammation of acinus stimulated by lipopolysaccharides (LPS).

Innovations and breakthroughs
Tat-NBD peptide is able to inhibit the inflammation of AR42J cells. Further
studies are needed to prove its mechanism of action in pancreatic acinar cells.

Applications

Tat-NBD (WT) peptide has anti-inflammatory effects in STC-induced pancreatitis
model and inhibits the inflammation of acinus simulated by LPS directly.
Inhibition of NF-«B activity may be a protective measure in the treatment of
acute pancreatitis.

Peer review

This is an interesting study in which the authors used an alternate approach
to demonstrate the influence of inflammatory cytokines involvement in acute
pancreatitis.
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