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Abstract

AIM: To study the relationship between MCP-1-25184/
G, IL-8-251A/T polymorphism and acute pancreatitis
(AP) in the Han population of Suzhou, China.
METHODS: A case-control study was conducted to
compare the distribution of genotype and genetic
frequency of MCP-1-2518A/G, IL-8-251A/T gene
polymorphism among AP (7 = 101), including mild AP
(n = 78) and severe AP (n = 23) and control healthy
individuals (7 = 120) with polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP)
and DNA sequencing, and analyze the relationship
between the MCP-1-2518A/G, IL-8-251A/T gene
polymorphism and the susceptibility to AP.

RESULTS: Significant differences were found in the
distribution of genotype of MCP-1-25184/G between
the healthy control group and mild AP group (y° =
32.015, P < 0.001), the same was evident between
the healthy control group and severe AP group (y° =
12.932, P < 0.05) in Suzhou. However, no difference
of genotypic distribution was noted between MAP and
SAP (»* = 0.006, 2 = 0.997). The genetic frequencies
of G allele in mild AP were 72.4% (113/156) and
76.1% (35/46) in severe AP, both were higher than the
controls, 47.1% (113/240) (y* = 24.804; P < 0.001,
and »° = 13.005; P < 0.001), but no difference was
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found between severe AP and mild AP (;° = 0.242; P
= 0.623). No difference was found in the distribution
of genotype of 7L-8-251A/T between the healthy
control group and AP group neither in the frequency of
Aand T allele.

CONCLUSION: The MCP-1-2518 AA genotype of the
population in Suzhou may be a protective genotype of
AP, while one with higher frequency of G allele is more
likely to suffer from pancreatitis. But the genotype of
AA and the frequency of G allele could not predict the
risk of severe AP. No correlation is found between the
1L-8-251 polymorphism and the liability of AP.
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INTRODUCTION

Chemokines are the cytokines that can activate or
chemoattract leukocytes, and provide a stimulus to direct
leukocytes to the areas of injury. They play vital roles in
inflammatory reaction, infection of causative organism,
trauma and renovation, cytotoxic effect, ezf!l. They are
70-90 amino acids in length and approximately 8-10 kDa
in molecular weight. They are divided into four
subfamilies according to the presence of four cysteine
residues in conserved locations of primary structure and
the two amino terminal cysteine residues are immediately
adjacent or separated by one amino acid. Four
subfamilies are CXC, CC, C and CX3CH. Up to now,
the chemokines we have discovered mainly belong to
CXC and CC subgroups, and monocyte chemoattractant
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protein-1 (MCP-7) and interleukin-8 (IL-§) are typical
examples of those two subgroups.

Recently it was found that chemokines play an
important role in the initiation and development of
acute pancreatitis (AP), which takes part in systemic
inflammatorome reaction syndrome, remote organ
complications, and multiple organ dysfunction
B9 MCP-1 is regarded as a mediator of
inflammatory reaction in early-stage of AP Studies
carried by Rau ¢z /' found that MCP-7 serum
concentrations increase dramatically in patients who

syndrome

developed local complications and/or remote organ
failure. A close correlation was found between the
severity of remote organ failure and MCP-7 elevation.
MCP-7 might play a pivotal role in the pathological
mechanism of complicated AP. Studies also found that
IL-8"" increase in catly-stage of acute pancreatitis and
the serum concentration is correlated with the severity
of pathogenetic condition.

American researchers'” found that the MCP-1-2518
polymorphism might be related to the severity of AP,
and MCP-1-2518G allele is a risk factor for severe
AP. Moreover, Hofner!" drew a conclusion that the
frequency of IL-8 polymorphism may predict the risk
of SAP. But no similar studies have been done in the
ethnic group of China. The polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP)
and DNA sequencing were carried out in our study
to assess the possible correlation between the gene
polymorphism of MCP-1-2518, I1.-8-251 A/ T and AP in
the Han population of Suzhou, China.

MATERIALS AND METHODS
Study population

A total of 101 consecutive patients (60 men and 41
women, mean age 51.57 + 13.39, range 18-80 years) were
analyzed in this study, including 78 patients (50 men and
28 women, mean age 52.46 = 13.04) with mild AP and
23 patients (16 men and 7 women, mean age 56.83 £
13.14) with severe AP. The patients were treated in the
Department of Gastroenterology of the First Affiliated
Hospital of Suzhou University. The diagnosis of AP
was established based on abdominal pain or abdominal
localizing signs and increased amylase levels increased by
at least 3 times that of the upper limit of normal, and
CT verification of pancreatitis. Pancreatitis was classified
as severe when the APACHE 1T score = 8" and the
Balthazar CT severity index = D', One hundred and
twenty healthy volunteers (71 men and 49 women, mean
age 51.05 £ 9.37 years, range 25-69 years) served as a
control group. All subjects were Han Chinese people,
who came from Suzhou city.

DNA isolation

For the examination of MCP-7 and IL.-§ polymorphisms,
genomic DNA purified from peripheral blood was used.
Blood samples were collected in ethylenediaminetetraace
tic acid-containing tubes for DNA extraction. Genomic
DNA was isolated from peripheral blood leucocytes

700 bp 708 bp
500 bp
222 bp

200 bp

Figure 1 Electrophoresis of MCP-1-2518 polymorphism PCR product cut by
Pvu 1. AA sample (930 bp), GG sample (708 bp and 222 bp), and AG sample
(930 bp, 708 bp, and 222 bp).

using a commercial Kit (The Wizard” Genomic DNA
Purification Kit, Promega) and the genomic DNA was
stored at -20°C for further use.

Determination of MCP-1-2518 polymorphism
MCP-1-2518 polymorphism was assessed by means of a
polymerase chain reaction procedure using the following
primers"”: sense: 5'-CCAGAGTGTTCCCAGCAC
AG-3' and antisense: 5'-CTGCTTTGCTTGTGCCTC
TT-3". The PCR reaction mixture (50 uL) contained 100
ng genomic DNA, 5 uL. 10 X Buffer, 1 L. of dNTPs (10
mmol/L each), 0.5 puL. of Taq polymerase (Fermentas,
5 U/uL). PCR was performed using a 9700 Gene Amp
PCR System Thermal Cycler (Applied Biosystems)
under the following conditions: 95°C for 5 min, followed
by 30 cycles of 95°C for 40 s, 57°C for 40 s, and 72°C
for 60 s, with a final extension at 72°C for 10 min. After
that the products of PCR were genotyped by restriction
fragment length polymorphism (RFLP). Ten pul. PCR
products were digested with 10 U of Pyx II in 10 X
buffer and H,O up to a final volume of 20 pL at 37°C
for 16 h. 930 bp PCR product was cut into two bands
of 708 bp and 222 bp. These digestion products were
visualized in 2% agarose gels, stained with ethidium
bromide. Samples showing only a 930 bp band were
type AA. Samples showing two bands of 708 bp and
222 bp were considered GG and those showing three
bands at 930 bp, 708 bp and 222 bp were designated AG
(Figure 1).

Determination of IL-8-251 polymorphism

DNA was extracted from peripheral blood leucocytes,
then the IL-8 promoter polymorphism at -251 was
amplified with forward primer 5-ATTGGCTGGCTT
ATCTTC-3' and reverse primer 5-TTCCTGGCTCTTG
TCCTA-3', based on GenBank accession No. AF385628.
PCR was carried out with the following protocol: 5 min
94°C, 35 cycles of 30 s 94°C, 1 min 52°C, 45 s 72°C,
followed by 5 min 72°C, and 10 min 4°C. The product
was 485 bp. The sequencing of the PCR products was
performed using the M13RP primer and the DNA Big
Dye Terminator Sequencing Kit (ABI) on an ABI 377
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Genotype Gene frequency Hardy-
AA AG GG Toal A G bR E HE:

MCP-1-2518 A/G

Control 29 (24.2) 63 (52.5) 28 (23.3) 120 121 (50.4) 119 (49.6) P=0.583

MAP 4 (4.5) 35 (39.8) 49 (55.7) 78 43 (27.6) 133 (724) P =0.469

SAP 1(4.3) 9 (39.1) 13 (56.5) 23 11 (23.9) 35 (76.1) P=0.718
IL-8-251A/T

Control 13 (10.8) 64 (53.4) 43 (35.8) 120 90 (37.5) 150 (62.5) P=0.131

MAP 5 (6.4) 40 (51.3) 33 (42.3) 78 50 (32.1) 106 (67.0) P=0.117

SAP 1(43) 14 (60.9) 8 (34.8) 23 16 (34.8) 30 (65.2) P=0.101

automated sequencer, following the manufacturers’
protocols.

Statistical analysis

A comparison of the genotypic and allelic frequencies
between the groups was performed using the Fisher
exact test or y° test when appropriate. Description data
of continuous variables were tested by Student’s ¢ test.
Statistical significance was established at P < 0.05.
There was relationship between the genotypes ot carriage
of individual alleles and disease severity if presented
as odds ratio (OR), with a 95% confidence interval
(CI) of odds ratio (95% CI). All statistical calculations
were performed with the SPSS 13.0 statistical program.
Hardy-Weinberg equilibrium of the allele distribution
was tested.

RESULTS

MCP-1-2518A/G polymorphisms

Three genotypes (AA, AG and GG) of MCP-1-2518
A/G polymorphisms were found in Han people of the
Suzhou region. Control group AA 24.2% (29/120), AG
52.5% (63/120) and GG 23.3% (28/120); MAP group
AA 4.5% (4/78), AG 39.8% (35/78) and GG 55.7%
(49/78); and SAP group AA 4.3% (1/23), AG 39.1%
(9/23) and GG 56.5% (13/23) (Table 1). There were
significant differences in the distribution of genotype of
MCP-1-2518 A/G between the healthy control group
and MAP group (y° = 32.015, P < 0.001), the same was
evident between the healthy control group and SAP
group (;(2 = 12932, P < 0.05) in Suzhou. However, no
difference of genotypic distribution was noted between
MAP and SAP Q/Z = 0.006, P = 0.997). The genetic
frequencies of G allele in MAP 72.4% (113/156) and
in SAP 76.1% (35/46) were all higher than the controls
49.6% (119/240) (y* = 24.804; P < 0.001, and y° =
13.005; P < 0.001), but we have found no difference
between SAP and MAP (ZZ =0.242; P = 0.623).

IL-8-251A/T polymorphism

The distribution of the IL.-8-251 A and T alleles was as
follows: MAP: AA 6.41%, AT 51.28% and TT 42.31%;
SAP: AA 4.3%, AT 60.87% and TT 34.78%; Control:
AA 10.83%, AT 53.33% and TT 35.83% (Table 1).

There were no significant differences in the distribution
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of genotype of IL-8-251 A/T between the healthy
control group and AP group (P > 0.05). There was also
no difference in the frequency of A and T allele between
the healthy control group and AP group (P > 0.05).

Hardy-Weinberg equilibrium

In two polymorphisms, the genotype distributions were
studied in the Suzhou population (both AP and control
subjects) according to Hardy-Weinberg equilibrium
(Table 1).

DISCUSSION

MCP-1 and IL-8 are known as the members of the
family of chemokines. CXC chemokines represented by
IL-8 exhibit a potent chemotactic activity for neutrophils
while CC chemokines represented by MCP-7 are
implicated in the activation of monocytes, macrophages,
and lymphocytes' . MCP-7 and I1.-8 play an important
role in the cause and development of AP. Ishibashi!™®
found that blocking of MCP-1 activity attenuates the
severity of AP in rats, which manifests that MCP-1
may be involved in the progression of severe AP.
Grady T" found that the level of MCP-1/JE mRNA
elevated in caerulin-induced experimental pancreatitis.
In human AP, MCP-7 expression was found to up-
regulate in pancreatic tissues, and monocytic exudation
was considered to be caused by this chemokine™. I1.-8
as one of the earliest cytokines appearing in the serum
of patients with AP remains persistently elevated and
therefore it might be of help in assessing the severity
of AP after admission”". In severe AP patients, II-§
could concentrate and activate neutrophilic leukocyte,
which could play a vital role in the development of
adult respiratory distress syndrome. Experiments in
rat models suggested that inhibiting the release of IL.-§
could lower the severity level and case-fatality rate than
inhibiting the other inflammatory factors™. All these
results provide evidences that MPC-7 and IL-§ play a key
role in the occurrence and development of AP.

In recent years, so many studies found that there is
a relationship between the gene polymorphism and AP.
Balog e/ al* found that high frequencies of the HSP70-2
G and the TNF-a-308 A alleles were associated wit
the risk of severe AP. Genotype assessments may be
important prognostic tools to predict disease severity
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and the course of AP. He considered that genotype
assessments may also be used to guide treatment or to
identify risk populations for severe AP. Rahman ez a/*”
found that the functional GSTT-7*4 genotype was
associated with severe attacks of pancreatitis. Intensified
oxidative stress characterized by glutathione depletion
may be of importance in mediating the progression
from mild to severe pancreatitis. All these studies note
that variations in the DNA sequence might predispose
individuals to AP.

Our study is designed to illustrate the relationship
between MCP-71-2518A4/G and IL-8-251A4/T
polymorphism and the liability of AP. The result showed
that not only in MAP group but also in SAP group, the
proportion of AA genotype was obviously lower in
MCP-1-2518 than in the control group. However, the
frequency of G allele of MAP and SAP group was both
higher than the control group. We therefore can conclude
that the patients with the GA and GG genotype in
MCP-7-2518 might have higher risks for AP, but the
patients with AA genotype in MCP-7-2578 might have
less liability to AP. It is possible that the AA genotype
has a function of protecting the organism from AP.
Nevertheless, our study found no difference between
the MAP group and the SAP group of the AA genotype
in MCP-1-2518. The study by Papachristou ez a/'” using
the method of PCR showed that the G allele in MCP-
1-25184/G of SAP group is obviously higher than the
control group and MAP group, while the frequency of
homozygote AA in the SAP group is lower than the MAP
group and the control group. Therefore, it was suggested
that the obvious increase of the frequency of G allele of
the AP patients is possibly related with the high risk of
developing SAP, moreover, the AP patients with the AA
genotype are less likely to suffer from pancreatitis. Both
our group and Papachristou GI’s group discovered that
there is a significant deviation between the AP group and
the control group of the genotype and the frequency
of allele in MCP-7-2518, but we found no difference
between the AA genotype of SAP and MAP groups and
the frequency of allele in MCP-7-2578.

At the same time, we did not discover the relationship
between genetic polymorphism of MCP-7-257 and the
occurrence of AP. And this result is completely diverse
from the research by Hofner ¢ a/"”. They found that
the I1.-8-251.4/T had significantly higher frequency in
the patients with severe pancreatitis than in the healthy
blood donors, while the frequency of the TT genotype
was higher in the patients with mild pancreatitis than in
the group with severe pancreatitis. We therefore, conclude
that the IL-8 polymorphism may identify populations at
risk of severe AP. In their study, the distribution of the
1L-8 genotypes in control population of Hungary was: TT
82/200 (41%), AA 34/200 (17%) and AT 84/200 (42%),
which is similar to ours (y° = 4.537, P = 0.103). The
distribution of the IL.-8 genotypes in our control subjects
is also similar to other studies in Beijing and Taiwan"**".
But the genetic polymorphisms of I1.-8-251 in healthy
populations in our and Honfer’s studies were different
from that in Denmark™ German™, and Spainpo].

All those data indicated that the ethnic difference
could be found in the genetic polymorphisms of I11.-8-251.
Although we and Hofner P gained similar results in the
distribution of the 1L-8 genotypes, it is possible that
various results could be obtained in the polymorphisms
of 11.-8-251 among different countries. It is well known
that only one genetic polymorphism cannot determine
the final outcome of the diseases. Since all these studies
are lack of larger cohorts, further studies are needed to
confirm that the polymorphisms of IL-8-251 could affect
the course of AP,

In summary, our study suggested that genetic
polymorphism possibly determines the occurrence and
development of AP. Moreover, ethnic difference in
genetic polymorphisms may determine the functions in
different populations. Thus, the relationship between
genetic polymorphism and AP will need more thorough
researches.
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