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Abstract

AIM: To observe the expressions of early growth response
factor-1 (Egr-1) and tissue factor (TF) in rats with
cerulein-induced acute pancreatitis and to explore its
significance.

METHODS: A large dose of cerulein was used to create
the experimental acute pancreatitis model in rats. The
changes of Egr-1 mRNA and protein in rats were
observed during 30 min to 4 h after the treatment and
immunohistochemical method was used to observe the
localized expression of Egr-1 in tissues. In addition to
the mRNA expression of Egr-1 target gene, TF was
also observed. A blank control group, and a bombesin-
administered group were used for comparison.

RESULTS: After the stimulation of a large dose of cerulein,
the rats showed typical inflammatory changes of acute
pancreatitis. Thirty minutes after the stimulation, the mRNA
expression of Egr-1 in the pancreatic tissue reached its
peak and then declined, while the expression of Egr-1
protein reached its peak 2 h after the stimulation.
Histologically, 2 h after the stimulation, almost all
pancreatic acinar cells had the expression of Egr-1 protein,
which was focused in the nuclei. The mRNA expression
of TF occurred 1 h after the stimulation and gradually
increased within 4 h. However, a large dose of bombesin
only stimulated the pancreatic tissue to produce a little
mRNA expression of Egr-1 and no mRNA expression of
Egr-1 protein and TF.

CONCLUSION: Egr-1 as a pro-inflammatory transcription
factor may play an important role in the pathogenesis of
acute pancreatitis by modulating the expression of TF.
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INTRODUCTION

Acute pancreatitis is a common disease with its severe case
having a mortality of up to 25-40%, while its pathogenesis
still remains unclear!". The activation of pancreatic enzyme
in acinar cells and its digestion of pancreatic tissues have
been generally regarded as its trigger so far. However, recent
studies on transcription factor, nuclear factor-kB (NFxB)
and other cytokines showed that inflammatory cytokines
play an important role in the pathogenesis of acute pancreatitis
due to their inflammation-inducing propertiesP”. Early
growth response factor-1 (Egr-1), also known as nerve
growth factor-induced protein A, Krox-24 or Zif268, is a
transcription factor -NFkBP. A recent study showed that
Egt-1 may be an initial factor of inflammation?. In our
experiment, we studied the expression of Egr-1 in rats with
cerulein-induced acute pancreatitis to understand its role in
the pathogenesis of acute pancreatitis.

MATERIALS AND METHODS

Animalmodels

Following the procedutes for construction of animal
modelsP¥, cerulein was dissolved in normal saline. Then
cerulein solution [20 pg/ (kg h)] was injected into abdominal
cavity of male Wistar rats. After 4 h of the stimulation, a
large dose of sodium pentobarbital was injected into the
abdominal cavity of the rats, followed by incision of the
thorax cavity to collect blood by a syringe needle; besides, a
little lung tissue was harvested. Subsequently, an incision
was made to open the abdominal cavity to expose the
pancreatic tissue and a piece of pancreatic tissue was
harvested and put into the pre-cooled neutral PBS (pH 7.4)
with its fat removed. Pancreatic tissue was fixed in neutral
10% paraformaldehyde and cooled in liquid nitrogen and
preserved at -70 “C. The blood was centrifuged for blood
serum, which was then preserved at -70 C.

Test for acute pancreatitis index
The acute pancreatitis indexes included serum amylase, tissue
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myeloperoxidase (MPO) and percentage water content. The
test procedures are desctibed in our previous study'®.

Western blotting

According to the method described in our previous study™®,
the cooled pancreatic tissue was homogenized and centrifuged
with its supernatant for protein quantification. About 25 pg
protein was added into each hole for PAGE-SDS gel
electrophoresis, the product of which was then transferred
to PVDF film for incubation with an antibody at -4 ‘C
overnight. The immunoblotting protein band was detected
using emission chemiluminescence kit. The film was scanned
and saved as a digital image (Figure 1). The antibody used
in our study was from Santa Cruz Company.

Quantitative polymerase chain reaction

The fresh pancreatic tissue was put into TRIzol (Invitrogen)
for homogenate and then chloroform and isopropanol were
added, followed by centrifugation of supernatant to obtain
DNA by ethanol precipitation. The obtained DNA was then
digested with DNA enzyme I and purified by RNA
purification (Qiagen). Through qualification of RNA, RT
kit (Promega) was used for transcription to obtain cDNA,
which was then amplified by routine PCR. SYBR (Bio-Rad)
dye was added and 27-32 cycles were amplified, the relative
production was detected with quantitative PCR system. The
result was shown in a ratio of the production to APRO.
The primers used were Egr-1 (GenBank NM_012551) of
sense: 5’CCCGTATGCTTGCCCTGTTGAGTC3’ and
antisense: 5’>CCCGTTGAGGTGCTGAAGGAGTTG?
with PCR product of 548 bp and tissue factor (IF, GenBank
U07619) of sense: TGTTCAGATAAGCGATAGAS
and antisense: ’GTGCGAAGAAGCAGTAG?3’ with a
PCR product of 482 bp as control, rat acidic ribosomal
phosphoprotein (GenBank X15096) of sense: 5’°CCGC-
GGGAAGGCTGTGGTG?3’ and antisense: 5’AGGGC-
CTGCTCTGTGATGTC3’ with a PCR product of 492 bp

as control.

Histology and immunohistochemistry

The tissue was processed routinely, dehydrated and paraffin-
embedded, cut into 5-um-thick sections and stained with
hematoxylin and eosin. Then, the histological and
morphological changes were observed under an optical
microscope. During immunohistochemistry, the tissue

sections were routinely dewaxed and liquefied and rabbit
Egr-1 antibody was added. Then, Egr-1 was detected.

Statistical analysis
The data were expressed as mean+SD and analyzed with
SPSS 1.0 software package.

RESULTS

Large dose of cerulein-induced obvious acute pancreatitis
and the pancreatic tissue had the manifestations of acute
abscess, widened tissue interspace and obvious, swollen
pancreatic acinar cells (Figure 1). The indexes for diagnosis
of acute pancreatitis, including blood serum amylase, tissue
MPO, and percentage of water content, significantly
increased (Figure 2). Similar to the previous report!”,
bombesin failed to induce typical experimental acute
pancreatitis. Large dose of bombesin induced only tissue
edema, which was relatively milder than that induced by
cerulein, amylase, and MPO increased with no statistical
significance (Figure 2).

The expression of Egr-1 mRNA reached its peak 30 min
after the injection of cerulein, which was 60 times higher
than that in the control (Figure 3B). However, it significantly
declined after 4 h. Correspondingly, the expression of
Egr-1 protein occurred 2 h after injection and obviously
declined after 4 h. Egr-1 protein expression occurred 2 h
after the stimulation, and almost all acinar cells had the
expression of Egr-1 protein, while the expression was locally
stronger and the expression of Egr-1 was found in nuclei.
The expression of TF was later than that of Egr-1. Obvious
expression of TF mRINA was seen 1 h after the stimulation
and peaked in 2-4 h (Figure 3A).

Figure 1 Immunohistochemistry of Egr-1 in rats with acute pancreatitis.
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Figure 2 Effects of cerulein and bombesin on rat blood serum amylase (A),
water content of pancreatic tissue (B), and MPO level (C). Con: control group;
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Bom: bombesin control; CRE: cerulein group.
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Figure 3 Expression of Egr-1 and TF in rats with acute pancreatitis (A) and

DISCUSSION

Recent studies have shown that Egr-1, as one of the
transcription factors during the early stage of inflammation,
can regulate the expression of multiple inflammatory
factors, such as tumor necrosis factor, interleukin-2,
transforming growth factor-B1, intracellular adhesion
molecule-1 ICAM-1), and TF, and eradication of Egr-1
can protect lungs from injuries induced by ischemia and
decrease the expression of tissue IL-1pB, 11.-6, ICAM-1,
MCP-1, TF, and PAIP. However, the expression and
function of Egr-1 in acute pancreatitis remain unclear.

In our study, during the early stage of acute pancreatitis
induced by cerulein, Egr-1 demonstrated high expression in
mRNA and protein. Its protein expression occurred 1 h
after stimulation, peaked at 2 h, and lasted for at least 4 h.
Egr-1 was found in nuclei 2 h after stimulation in our
experiment, indicating that Egr-1 may play an important
regulatory role during the early stage of acute pancreatitis.
We also found that the expression of Egr-1 in acinar cells
was locally distinct, which may be related to the property
of Bgr-1 that itis extremely easy to attenuate. Being different
from cerulein bombesin could not induce typical acute
pancreatitis” and did not increase blood serum amylase
and tissue MPO level although bombesin could also induce
mild edema of pancreatic tissue. Correspondingly, bombesin
induced only trace expression of Egr-1 mRNA, but
expression of protein could not be detected. The result
turther indicates, that the expression of Egr-1 plays a role
in the pathogenesis of acute pancreatitis.

Previous studies have shown that during the initial and
developmental process of acute pancreatitis, ischemia-
reperfusion plays an important role!"! and TF is an initial
factor for coagulation, which can result in decrease of the
tissue blood flow and ischemia®. It was reported that TF
is an important targeting factor of Egr-1, whose expression
is modulated by Egr-1P). Our study indicated that during
the early stage of acute pancreatitis, TF also had high
expression. However, compared to Egr-1, its expression
was 1-2 h later. Therefore, we believe that during acute
pancreatitis, Egr-1 may regulate the expression of TF and

control (B). Con: control; Bom: bombesin control.

trigger coagulation to induce ischemia of pancreatic tissue,
thus aggravating the disease. Nevertheless, the detailed
mechanism of TF during acute pancreatitis needs further
studies.

In conclusion, Egr-1, as a pro-inflammatory transcription
factor that may play an important role in the pathogenesis
of acute pancreatitis.
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