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ABSTRACT

Objective: To observe dynamic changes of levels of monocyte chemotactic protein-1
(MCP-1), tumor necrosis factor-a (TNF-a) and interleukin-8 (IL-8) in patients with
acute pancreatitis and to investigate its evaluation value on the severity of acute
pancreatitis.
Methods: A total of 109 patients with acute pancreatitis admitted were divided into mild
acute pancreatitis group (MAP group, 42 cases), moderately severe acute pancreatitis
(MSAP group, 35 cases) and severe acute pancreatitis (SAP group, 32 cases). ELISA was
used to detect the serum levels of MCP-1, TNF-a and IL-8 of patients at day 1, day 4 and
day 7 of admission to hospital.
Results: The serum levels of MCP-1, TNF-a and IL-8 from MAP group, MSAP group
and SAP group at day 1 of admission to hospital all significantly increased. There was a
significant difference between MAP group and control group, MSAP group and MAP
group, SAP group and MSAP group (P < 0.05). The serum concentrations of IL-8 from
MASP group and SAP group obviously increased at day 1, and there was significant
difference between MASP group and MAP group, SAP group and MSAP group
(P < 0.05), while the difference between MAP group and control group was not obvious
(P > 0.05); The serum concentrations of MCP-1, TNF-a and IL-8 from MAP group all
reached the highest level at day 4, which were significantly higher than the detection
levels at day 1. In MSAP group and SAP group, the serum concentrations of MCP-1,
TNF-a and IL-8 were the highest at day 1, which were significantly higher than the
detection levels at day 4 and 7. At each detecting timing, the serum concentrations of
MCP-1, TNF-a and IL-8 from MSAP group and SAP group were all higher than those of
MAP group and MSAP group, respectively.
Conclusions: The dynamic changes of serum levels of MCP-1, TNF-a and IL-8 in
patients with acute pancreatitis have their rules, and the change rule of MAP group was
different with that of MSAP and SAP group, which showed the reference value for the
diagnosis and illness severity evaluation of acute pancreatitis.
1. Introduction

Acute pancreatitis is one of the common acute abdominal
diseases with the clinical characteristics of acute onset, quick
development and difficulty of control. It can be classified in
accordance with the illness severity as mild acute pancreatitis
(MAP), moderately severe acute pancreatitis (MSAP) and severe
acute pancreatitis (SAP). Some documents have indicated that
about 20% of MAP patients will develop into SAP, and the
multiple organ dysfunction syndromes will occur if the patients'
systemic inflammatory response gets worse [1]. At present, it is
believed that the inflammatory cell infiltration is the key factor
for the occurrence of acute pancreatitis. This study
investigated the evaluation value on the severity of acute
pancreatitis by detecting the dynamic changes of serum
monocyte chemotactic protein-1 (MCP-1), tumor necrosis fac-
tor-a (TNF-a) and interleukin-8 (IL-8) in patients with acute
pancreatitis.
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2. Materials and methods

2.1. General materials

A total of 109 patients with acute pancreatitis treated in our
hospital from June 2014 to March 2016 were selected as mild
acute pancreatitis (MAP group), moderate severe acute
pancreatitis group (MSAP group) and severe acute pancreatitis
group (SAP group) according to the guide for diagnosis and
treatment of acute pancreatitis. There were 42 cases in the
MAP group. Among them, 28 cases were males and 14 were
females aging from (24–66) years with the average age of
(40.8 ± 13.7) years. There were 35 cases in the MSAP group.
Among them, 21 cases were males and 14 were females aging
from (28–67) years with the average age of (42.2 ± 17.8)
years. There were 32 cases in the SAP group. Among them, 19
cases were males and 13 were females aging from (20–67)
years with the average age of (43.7 ± 15.8) years. The base
materials of gender and age were comparable in each group.

2.2. Primary reagent and instrument

All indices were analyzed by using ELISA, in which MCP-
1 kit was purchased from American IBI Group. TNF-a and IL-
8 kits were purchased from Sunlong Biotech Co. Ltd (Hang-
zhou, China), and 680 automatic enzyme-linked immunosor-
bent assay systems were adopted (Bio-Rad, US). All
procedures were strictly operated according to the
specification.

2.3. Sample collection and index observation

Five milliliter peripheral venous blood was collected from
fasting patients in each group on the 1st, 4th, and 7th day after
admission. Serum was taken after high speed centrifugation,
and then stored in low-temperature and constant-temperature
refrigerator (−80 �C). Using the same method to stored the
serum of control group. The concentration of serum MCP-1,
TNF-a and IL-8 in patients were detected using ELISA, in
which the serum of control group was only taken on the day of
physical examination, and no continuous dynamic testing was
made.

2.4. Statistical analysis

SPSS version 17.0 was used for statistical analysis. Mea-
surement data were expressed by mean ± SD and t-test was
used for comparison among groups. Enumeration data were
detected by using Х 2. P < 0.05 was considered to have sta-
tistical difference.

3. Results

3.1. Comparison of MAP, MSAP, SAP on the day of
admission and serum MCP-1, TNF-a and IL-8 in
control group

The concentration of serum MCP-1 and TNF-a in MAP,
MSAP and SAP groups were all evaluated. There was
significantly difference among MAP group and control group,
MSAP group and MAP group, SAP group and MSAP group
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(P < 0.05). The concentration of serum IL-8 in MSAP and SAP
groups was obviously increased. There was significantly dif-
ference among MSAP group and MAP group, SAP group and
MSAP group (P > 0.05), as shown in Table 1.

3.2. Dynamic change of serum MCP-1, TNF-a, IL-8
concentrations in MAP, MSAP and SAP groups

In MSAP group and SAP group, serum MCP-1 concentration
reached the peak on Day 1 and decreased gradually on Day 4
and Day 7, while in MAP group, it reached the peak on Day 4
and decreased into the level of the first day on Day 7 (P > 0.05).
In all monitoring time, serum MCP-1 concentration of MSAP
group was higher than that of MAP group and in SAP group, it
was higher than MSAP group (all P < 0.05).

In MSAP group and SAP group, serum TNF-a concentration
reached the peak on Day 1 and decreased gradually on Day 4
and Day 7, while in MAP group, it reached the peak on Day 4.
In all monitoring time, serum TNF-a concentration of MSAP
group was higher than that of MAP group and in SAP group, it
was higher than MSAP group (all P < 0.05).

In MSAP group and SAP group, serum IL-8 concentration
reached the peak on Day 1 and decreased gradually on Day 4
and Day 7, while in MAP group, it reached the peak on Day 4
and decreased into the level of the admission day (P > 0.05). In
all monitoring time, serum IL-8 concentration of MSAP group
was higher than that of MAP group and in SAP group, it was
higher than MSAP group (all P < 0.05).
4. Discussion

The aggregation and excessive activation of leukocyte in
pancreas are the critical factors to cause pancreatitis and make
the patient's condition worsened as well as cause multiple organ
failure and even death [2]. The aggregation of leukocyte in the
area of inflammation is a complicated multi-step process.
Many cytokines assist the biological function of leukocyte like
recognition and aggregation of cells and reparative process of
tissues in later period of inflammation. The related cytokines in
serum like TNF-a, procalcitonin and a variety of interleukins
and so on have been confirmed that they can reflect the degree of
severity of pancreatitis [3–6].

Cytokines can coordinate and induce the interaction between
cells and in general, the concentration is very low in the human
body. Stimulated by external factors, its concentration will in-
crease rapidly in a short time and will decrease gradually after
disappearance of external stimulating factors [7]. In the process
of the occurrence and development of pancreatitis, the affected
tissues and endothelial reticular system stimulated by
endotoxin and inflammation can rapidly increase cytokine
levels in the short term. However, the biological characteristics
and functional structures of each kind of cytokines are all
different and could produce various biological effects after
affecting on specific target cells. The network system
constituted by various cytokines plays a different role in
MAP, MSAP and SAP groups which is embodied by the
dynamic variation rule of different serum concentrations of
cytokines. In this study, we monitor the serum MCP-1, TNF-a
and IL-8 levels in patients with pancreatitis in several time-
points and discuss its change rule and the results showed that
all serum MCP-1, TNF-a and IL-8 levels in patients with MAP
reached the maximum value on Day 4, while MSAP and SAP
patients reached the maximum value on Day 1, which indicated
that these factors are closely correlated with the process of
diseases development. The longer pathogenic course of MAP is,
the slower development is. Therefore, the peak values of cyto-
kine changes like MCP-1, TNF-a and IL-8 occur later, while the
progression of diseases of MSAP and SAP is generally fast and
proceeds rapidly. Hence, cytokine levels reach the peak values
rapidly.

Kamath et al [8] thought that MCP-1 is the key cytokine in the
disease course of acute pancreatitis which mediated leukocyte
infiltration causing local damage for the pancreas and released
inflammatory factors to the whole body to affect other organs.
There were reports pointed out that the expression of MCP-1 and
mRNA in the pancreatic tissue in the caerulein-induced edema-
tous and necrotizing pancreatitis rat models increased after
induced successfully for 6 h and it was observed by the immu-
nocytochemistry method that pancreatic cells and neutrophil
MCP-1 protein infiltrating to the pancreatic tissue expressed
positively [9]. TNF-a is produced by activated macrophages.
Aside from its tumor killing effect, TNF-a is an important
inflammatory factor as well. It can not only mediate primary
inflammatory directly, but also serve as an important
chemokine in the occurrence of secondary inflammation [10].
When TNF-a was in disorder or over-produced, it can destroy
microcirculation and inhibit effects such as fibrinolysis to damage
the pancreas and tissues around by activating inflammatory cells
and cytotoxic effect. One hour after acute pancreatitis occurred,
the level of serum TNF-a elevated and reached a peak in 6 h later
[11]. Therefore, TNF-a plays a key role of all the processes in the
development of acute pancreatitis. IL-8 is a chemokine and
inducer of neutrophils. Acute pancreatitis was stimulated by
active substances released by pancreatic tissues. The monocyte-
macrophages system was activated and a large amount of cyto-
kines including IL-8 and inflammation mediators were released,
which, as a result, aggravated pancreatic damage and leaded to
systemic complications. Reported showed that the level of IL-8 in
serum was related to the severity of acute pancreatitis [12]. There
are also researches revealed that IL-8 has predictive value in fatal
pancreatitis [13]. In this study, the concentrations of serum MCP-
1, TNF-a and IL-8 in the MAP group peaked at the 4th day and
increased significantly as compared to those determined on the
admission day. Compared with IL-8, the concentrations of MCP-
1 and TNF-a in patients with MAP rose earlier, while IL-8
showed no significant change on the admission day, which was
correspondent with the disease progression of MAP and the
biological functions of MCP-1, TNF-a and IL-8. In groups of
MSAP and SAP, the highest concentrations of serum MCP-1,
TNF-a and IL-8 appeared on the admission day and those con-
centrations were all distinctly higher than those determined at the
4th and 7th days. At all monitoring time points, the concentra-
tions of serum MCP-1, TNF-a and IL-8 in the MSAP group were
all higher than those in the MAP group but lower than those of
the SAP group. Although the concentrations were on a declining
trend after the peak concentrations appeared, they still maintained
on high levels at the 4th and 7th days. That dynamic change was
consistent with the occurrence time of MSAP and SAP in-
flammations. It is suggested that the dynamic monitoring of
MCP-1, TNF-a and IL-8 is conducive for the severity evaluation
of patients with acute pancreatitis.

In conclusion, serum MCP-1, TNF-a and IL-8 levels in pa-
tients with acute pancreatitis have a dynamic variation rule,
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which is different with the change rule of MAP, MSAP and
SAP. That is of great reference value in the diagnosis and
severity evaluation for patients with acute pancreatitis and can
be used as the early auxiliary reference for the diagnosis and
treatment of acute pancreatitis.
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