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To investigated the influence of NF-κκκκκB-vasoactive intestinal peptide on intestinal
dysmotility in severe acute pancreatitis (SAP). 24 male SD rats were randomly divided into 3
groups: sham- operation (SO) group, SAP group and pyrrolidine dithiocarbamate (PDTC)
group. To calculated intestinal propulsion index, we measured length of the small intestine
and intestinal canal labeled by glucan; Vasoactive intestinal peptide (VIP) was detected by
enzyme linked immunosorbent assay (ELISA). we were used RT-PCR (Real Time-polymerase
chain reaction) and used TaqMan fluorescent probes in this experiment. The intestinal
propulsion rate (IPR) in SAP group is significantly lower than that in SO group and PDTC
group (P <0.05). Serum VIP in SAP group is significantly higher than that in SO group (P =
0.000). Serum VIP in SAP group is lower than that in PDTC group (P = 0.021). Compared to
SO group and PTDC group, VIP of intestinal tissue is significantly low in SAP group (P <0.05).
There was a negative correlation between IPR and VIP. VIP mRNA expression was higher in
SAP group than that of S0 group (P=0.019). VIP mRNA expression in PTDC group was lower
than that of in SAP group (P=0.006). When SAP occurred, activation of NF-κκκκκ B exists in the
neuroendocrine cells of secreting VIP, NF-κκκκκ B inhibit intestinal motility through the promotion
of VIP expression. Intestinal motility may be more closely related to intestinal tissue VIP
concentration.
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Acute pancreatitis is a common clinical
acute abdomen, but the severe cases will endanger
the patient’s life. Acute pancreatitis, especially
severe acute pancreatitis, is often associated with
paralytic ileus1-3. And the mechanism of intestinal
motility disorders in acute pancreatitis is not fully
clarified.

Generally speaking, gastrointestinal
motility is mainly affected by neural and endocrine
regulation, which is closely related to each other.
A number of gastrointestinal peptide hormones



J. Pure & Appl. Microbiol., 6(1), March 2012.

48 GONG et al.:  INFLUENCE OF NF-κB-VASOACTIVE INTESTINAL PEPTIDE

such as vasoactive intestinal peptide (VIP), by
acting on the specific VIP2 receptors on the surface
of gastrointestinal smooth muscle, plays an
important role in the regulation of gastrointestinal
motility4-6.

NF-κB, as a ubiquitous transcription
factor, plays a central role in a considerable number
of gene’s transcription regulation. Also, it plays a
broad and important role in immunity,
inflammation, cell survival, proliferation,
differentiation and apoptosis. In the AP,
inflammatory mediators TNF-α, IL-6, IL-1β and
IL-8 not only can induce NF-κB’s activation, but
also subject to the regulation of NF-κB7-10. Once
the NF-κB is activated, it will activate the
inflammatory mediator genes, and produce
inflammatory mediators’s positive feedback
amplification effect11-14.

Studies have shown that: When we suffer
from AP, especially SAP, a large number of
inflammatory cells will be activated and then a
variety of inflammatory mediators will increase.
NF-κ B is highly expressed in a variety of
organizations, including the pancreas and the
intestine, while the concentrations of VIP elevates
in serum and intestinal tissue15. So far, it has not
been clear that how NF-κB impact for cells of
secreted VIP. We assume that NF-κB can promote
the transcription of VIP and suppress intestinal
motility.

Pyrrolidine dithiocarbamate (PDTC) is
an important inhibitor of NF-κB, which is proved
both in vitro and in vivo studies16-17. It is not only
a way to reduce acute and chronic inflammatory
response, but also a powerful tool to prove the
causality between NF-κB-mediated inflammatory
response and other events18-20. We use
immunohistochemical approach to determine the
existence of NF-κB activation in neuroendocrine
cells, which secrete VIP. We use PDTC to inhibit
NF-κB’s activation, in order to understand the
expression of VIP and the changes in the rate of
intestinal propulsion, which will help us to verify
this assumption.

MATERIALS  AND METHODS

Animals
Twenty-four male clean-grade, healthy

Sprague-Dawley rats (body weight, 320 ± 25 g and

90 ± 5 days of age) were used. They were born,
housed, fed and handled according to the
University Guidelines and the Animal Ethics
Committee Guidelines of the Animal Facility of
the West China Hospital. The rats were maintained
in air-conditioned animal quarters under the
following conditions: temperature, 22 ± 2°C;
relative humidity, 65 ± 10%; free access to water;
feeding with laboratory rodent chow (Chengdu,
China). The animals were acclimatized to the
facilities for 10 days. Rats were then subjected to
a fast with free access to water for 24 h prior to
experiments.
Reagents

PDTC and anti an NF-κ B subunit P65
immunohistochemistry kit were purchased from
Sigma-Aldrich Inc. (Saint Louis, USA). VIP kit
(double-antibody sandwich ELISA) was obtained
from Adlitteram diagnostic laboratories (USA).
Induction of acute pancreatitis in rats

Under ether anesthesia, Anesthesia
administration during the operative procedures and
subsequent postoperative care were consistent with
the National Institutes of Health (NIH) guidelines
for the care and use of laboratory animals
(1985).We use retrograde cholangiopancreatic
injection with sodium taurocholate (STC) as
described in our previous study21-23.
Sham-operated model making

We use retrograde cholangiopancreatic
with SAP group and no injection with sodium
taurocholate.
Experimental groups and sample collection

Rats were randomly divided into the SAP
group, SO group, and PDTC group (n=8). Blood
samples (3 ml) were collected in heparinized
eppendorf tube via cutting off the neck
subsequently at 8h after the success in modeling.
After centrifuging at 3000 rpm for 15min, the
plasma samples were obtained and frozen at -80
°C until analysis.

After the success in modeling 8 hours to
cut off the neck to take 3ml of blood into a pre-
installed with 10% EDTA-Na2 (90ul) and aprotinin
750u (90ul) of a test tube, 4°C under 1500r/min
centrifugal 30min, the supernatant obtained liquid,
-80°C to save38. Preparation of measurement VIP.
Detection index

Intestinal propulsion index, serum VIP
and intestinal tissue VIP.
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Detection of serum VIP and tissue VIP
Using double-antibody sandwich ELISA.

Fluorescence quantitative using the PCR
In order to understand the expression of

VIP mRNA each group, we were used RT-PCR
(Real Time-polymerase chain reaction) and used
TaqMan fluorescent probes in this experiment.
Under the power curve, we read the Ct value and
converted to relative gene expression levels (2-
ΔΔCt).
Statistical Methods

All measurement data were expressed as
arithmetic mean ± standard deviation (SD), using
analysis of variance (significance level α = 0.05).
We analyze the difference of intestinal propulsion
rate and VIP parameters using correlation analysis.
Statistical software used SPSS13.0 for Windows.

RESULTS

Comparison of intestinal propulsion rate
It was shown that the rate of intestinal

propulsion of SAP group were significantly lower
than that of SO group (P=0.000). The intestinal
propulsion rate of PTDC group is higher than that
of SAP group (P=0.02) (Table 1, Fig. 1).
Comparison of Serum VIP and comparison of
intestinal tissue VIP in groups

It was shown that the serum VIP in SAP
group was significantly higher than that of SO
group (P = 0.000); the serum VIP in SAP group
was lower than that of PTDC group (P = 0.021).
Tissue VIP in SAP group was higher than that of
SO group (P = 0.003); Tissue VIP in PTDC group
than that of in SAP group (P = 0.000) (Table 2,
Fig. 2).
Comparison of intestinal tissue VIP mRNA
expression level

It is shown that VIP mRNA expression
was higher in SAP group than that of S0 group
(P=0.019). VIP mRNA expression in PTDC group
was lower than that of in SAP group (P=0.006)
(Table 3, Fig. 3).
Related analysis of VIP and RIP

The RIP was negatively correlated with
intestinal tissue (r = -0.83, P = 0.000) (Table 4;
Fig. 5).

Table 1. Comparison of intestinal propulsion
rate (%),* VS SO group,ΔVS SAP group

Group n IPR

SO 8 32.09±6.65
SAP 8 18.30±3.82*
PTDC 8 27.69±6.49Δ

Table 2. Comparison of Serum VIP and comparison of
intestinal tissue VIP in groups (ng/ml) aVS SO group;

bVS SAP group; cVS SO group; d VS SAP group

Group n Serum VIP Tissue VIP

SO 8 10.19±2.25 2.1±0.65
SAP 8 18.75±3.84 a 3.03±0.74 c

PTDC 8 22.1±2.3 b 1.74±0.51 d

Fig. 1. Comparison of intestinal propulsion rate (%)

Fig. 2. Comparison of Serum VIP and comparison of
intestinal tissue VIP in groups
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Table 3. Comparison of intestinal tissue VIP mRNA
expression level (2-ΔΔCT)* VS SO group;Δ VS SAP group

Group n VIP mRNA

SO 6 2.06±0.90
SAP 6 4.35±2.34*

PTDC 6 1.53±0.71Δ

Fig. 4. Scatter of IPR and intestinal tissue VIP
correlation analysis

DISCUSSION

Currently, the study of NF-κB’s effect on
nerve cells has been mostly confined to the central
nervous system. And there has been no reports
about the NF-κB’s activation in the enteric nervous
system. After human gastric mucosa has been
infected with Trichinella spiralis, myenteric nerve
plexus’s self-expression of IL1-β, IL-6 and TNF -
α, which are inflammatory cytokines and be
regulated by NF-κ B, might mediate the release
of neurotransmitter in the past studies25. The latest
evidence shows that the TNF-α, IL1-β’s activation
of MAPK and protein kinase C will significantly
increases mRNA’s expression of gastrin in G cells
in the study of intestine endocrine cells26. The
combination of endotoxin, Toll-like receptor-4 the
activation of NF-κB and MAPK will induce
calcium influx and increase the secretion of CCK,
which suggests that NF-κB’s activation may exist
in intestinal neuroendocrine cells27. In this
experiment, by using fluorescence immunohisto
chemistry, we have  detected the VIP’s expression
in the cytoplasm, NF-κB’s expression in the
cytoplasm or nuclear. And these positive cells
presence in the SAP rat’s jejunal muscularis and
submucosa. It shows that in the condition of AP,
the NF-κB’s activation exist in neuroendocrine
cells, which secret VIP.

We use PDTC to inhibit the activation of
NF-κB to observe the expression of VIP as well
as changes in the rate of intestinal propulsion. And
the result shows that jejunal VIP mRNA expression
of SAP group is significantly higher than that of
control group. Compared with the SAP group, VIP
mRNA expression of PDTC treatment group is
downregulate, and at the same time, the VIP level
in intestinal tissue is obviously lower than in SAP
group, which improves gastrointestinal motility
significantly. It shows that the antagonism of NF-
κB’s activation will down-regulate the expression
of VIP mRNA, reduce VIP’s secretion and improve
gastrointestinal motility.

This experiment confirms that under the
condition of AP, NF-κB’s activation up-regulates
the expression of VIP mRNA and increases VIP’s
secretion, which will suppress gastrointestinal
motility. In addition, this study also finds that,
compared with SAP group, the VIP level of PDTC
treatment group is significantly higher in serum,

Fig. 3. Intestinal tissue VIP mRNA (2-ΔΔa)

Table 4. Correlation analysis
of intestinal tissue VIP and IRP

IRP intestinal
tissue VIP

Pearson Correlation IRP 1.000 -.830
intestinal tissue VIP -.830 1.000
Sig.(1-tailed) IRP . .000
intestinal tissue VIP .000 .
N
IRP 24 24
intestinal tissue VIP 24 24



J. Pure & Appl. Microbiol., 6(1), March 2012.

51GONG et al.:  INFLUENCE OF NF-κB-VASOACTIVE INTESTINAL PEPTIDE

while lower in intestinal tissue. And the possible
reason is that the antagonism of NF-κB’s activation
promotes the intestinal tissue’s releasing of VIP,
which needs further studies to be confirmed.

In summary, when SAP occurred,
activation of NF-κB exists in the neuroendocrine
cells of secreting VIP, NF-κB inhibit intestinal
motility through the promotion of VIP expression.
Intestinal motility may be more closely related to
intestinal tissue VIP concentration.
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