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ABSTRACT

BACKGROUND: The aim of this study was to assess the serum L-FABP levels in patients with acute pancreatitis and compare with
healthy subjects.

METHODS: Thirty patients with acute pancreatitis and thirty consecutive healthy age- and sex-matched control subjects were in-
cluded into the study. The serum levels of L-FABP were measured upon admission and at the remission period.

RESULTS: Upon admission, serum L-FABP concentration was significantly higher in patients with acute pancreatitis compared to
control subjects (41009.41+£32401.31 pg/ml vs. 17057.00£5015.74 pg/ml, p=0.008). Serum L-FABP levels decreased after the remission
period; however, the differences were not statistically significant. In addition, serum L-FABP levels showed significant correlation with
AST and LDH levels.

CONCLUSION: Increased serum L-FABP levels may be related to the mechanism of pancreatic microcirculatory disturbance in

patients with acute pancreatitis, suggesting that serum L-FABP could be used for a potential biomarker of acute pancreatitis.
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INTRODUCTION

Acute pancreatitis is an inflammatory disease associated with
auto digestion of the pancreas due to intra-pancreatic acti-
vation and the release of digestive enzymes. Most patients
suffer from mild disease but in about 20% of the cases, the
patient develops a severe form of the disease with a mortality
of 7-15%. A number of biochemical markers have been used in
the diagnosis of acute pancreatitis.l'! Several of these mark-
ers have been documented to be present at increased con-
centrations in the plasma of patients with acute pancreatitis.

Fatty acid binding proteins (FABPs) are a group of low mo-
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lecular weight (14-15 k dal) proteins involved in the intra-
cellular transport of long chain bioactive fatty acids.l Being
abundantly low molecular cytoplasmic proteins with tissue
specific expression profiles, FABPs serve as markers of tissue
injury. Various FABPs have been tested to detect the early
damage of tissues with a clinical utility in view. If damage pro-
cess continues, FABP is detectable in serum.B7]

In the course of acute pancreatitis development, oxygen-
free radicals and their derivatives play an important role as
the molecular trigger in constituting lesions in the pancreas.
Damaged acinar cells as well as activated neutrophils and
macrophages produce large amounts of oxygen radicals in
acute pancreatitis. Hydrogen peroxide, superoxide, hydroxyl
radical, and singlet oxygen are key elements capable of cel-
lular injury in acute pancreatitis. These highly reactive species
cause various reactions, such as destruction of lipid mem-
branes by peroxidation of fatty acids and destruction of lyso-
somal membranes.® Liver fatty acid-binding protein (L-FABP)
binds selectively to intracellular free unsaturated fatty acids
and lipid peroxidation products during hypoxic tissue injury.
Therefore, L-FABP may modulate inflammatory responses in
acute pancreatitis. However, the involvement of L-FABP in
acute pancreatitis is not known yet.
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Table I. Demographic characteristics of the patients with acute pancreatitis and the control group
Control group Acute pancreatitis group P
(n=30) (n=30)
Age, years 46.6+16.6 53.9+19.4 0.125
Male/Female 12/18 11719 0.763
BMI (kg/m?) 27.3%4.1 27.244.1 0.942
Smoking 3.3% (n=1) 16.6% (n=5) 0.07
Hypertension 6.6% (n=2) 13.3% (n=4) 0.379
Hyperlipidemia 3.3% (n=1) 13.3% (n=4) 0.015"
This study aimed to evaluate serum L-FABP levels in patients RESULTS

with acute pancreatitis and the changes of the serum L-FABP
levels at the acute phase and after remission period.

MATERIALS AND METHODS

The study protocol was approved by Ankara Education and
Research Hospital and was performed in accordance with the
guidelines of the Declaration of Helsinki and its current revi-
sion. Written informed consent was obtained from patients
and controls before the research. Thirty patients with a di-
agnosis of acute pancreatitis were included into the study.
The diagnosis was established on the basis of acute abdomi-
nal pain, at least 3-fold elevated levels of serum amylase, and
computed tomography (CT). All patients had no previous
history of acute pancreatitis and were hospitalized with pal-
liative management. According to the Atlanta criteria, the
severity of acute pancreatitis was mild in all of them. Blood
samples were obtained from each subject upon admission.
In order to examine changes in serum L-FABP levels, blood
samples were taken again after improvement in clinical and
laboratory findings. The control group consisted of thirty
healthy subjects. L-FABP, amylase, lipase, lactate dehydro-
genase (LDH), hemogram, erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), serum glucose, blood urea
nitrogen, creatinine, serum lipid parameters, calcium, aspar-
tate transaminase (AST), alanine transaminase (ALT), alkaline
phosphatase, gamma glutamyl transpeptidase, total bilirubin,
direct bilirubin, and albumin were measured in both groups.
L-FABP was measured with a sandwich ELISA method with
HyCult Biotechnology. The detection limit of the assay was
100.000 pg/ml.

All results were expressed as mean 4+-SD. All scores were
recorded on a database and analyzed using SPSS 16.0 pack-
aged programs. Chi-square, sample T, Kruskal Wallis test and
Mann-Whitney U tests were used to compare the differences
between the two groups. The significance of the linear cor-
relation between continuous variables was evaluated with the
Spearman correlation test. P value <0.05 was accepted as sta-
tistically significant.
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A total of thirty patients with acute pancreatitis and thirty
control subjects were evaluated for plasma levels of L-FABP.
Among the patients with acute pancreatitis, the most com-
mon cause was gallstone (20/30, 66.6%) and the second was
alcohol (10/30, 33.3%). The demographic features of the
patients included into the study are summarized in Table I.
There were no significant differences between acute pancre-
atitis and control group with respect to age, gender, hyper-
tension, smoking status and BMI (p>0.05). The only signifi-
cant demographic difference was hyperlipidemia.

Serum L-FABP levels were significantly higher in patients
with acute pancreatitis compared to control subjects (Fig. I).
Mean serum L-FABP levels were 41009.41£32401.3| pg/ml in
patients with acute pancreatitis and 17057.00+5015.74 pg/ml
in those in the control (p=0.008) (Table 2).

Although serum L-FABP levels decreased after the remission
period, the differences were not statistically significant (Fig.
I). The laboratory tests of the patients with acute pancreati-
tis and control group are summarized in Table 2.

Correlations between serum L-FABP levels and clinical and
laboratory parameters were also tested to evaluate the po-
tential role of serum L-FABP levels in the diagnosis of acute
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Figure 1. Serum L-FABP levels of the patients jith acute pancrea-
titis at admission and remission, and the control.
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Table 2.

Laboratory tests of the patients with acute pancreatitis and control group

Variable Control group

MeanSD

Acute pancreatitis group, p
at admission

Liver fatty acid-binding protein

White blood cell 6.750+1.60
Platelet count 258.12+51.86
Hemoglobin 13.8£1.6
Aspartate transaminase (U/L) 20.6+3.8
Lactate dehydrogenase (U/L) 194.3+41.7
Amylase (U/L) 69.2422.1
Lipase (U/L) 17.2+13.9
Glucose (mg/dl) 91.7+8.4
Blood urea nitrogen (mg/dl) 30.6+15.4
Albumin (g/l) 4.31£0.27
Calcium (mg/dl) 9.8+0.5
C-reactive protein (mg/dl) 0.45+0.37

17057.00+5015.74

MeantSD
41009.41+£32401.31 0.008
11.75%5.11 <0.001
225+59.57 0.04
12.3£1.8 0.05
122+97.4 <0.001
327.2497.2 <0.001
8521491 <0.001
666.2+542.7 <0.001
103.7+£29.7 0,062
26.7+20.8 0.463
3.5+0.4 <0.001
8.510.6 <0.001
8.6+7.42 <0.001

Data expressed as meantstandard deviation. *p<0.05

pancreatitis. There were no correlations between serum
L-FABP levels and clinical parameters including age, gender,
Body Mass Index (BMI), smoking, hypertension, and hyperlip-
idemia. Serum L-FABP levels were not correlated with amy-
lase, lipase and CRP. However, serum L-FABP levels showed
significant correlation with ALT, AST, ALP, GGT, LDH and
total bilirubin (Table 3). Using serum LFAB-P levels, the area
under the ROC curve for detecting acute pancreatitis was
0.72, 95%ClI, 0.53-0.90. The cut-off value of serum LFAB-P for
the detection of acute pancreatitis was 20260 pg/ml, sensitiv-
ity was 76%, and specificity was 70% (Fig. 2).

DISCUSSION

In this study, serum L-FABP levels were found to be signifi-
cantly increased in patients with acute pancreatitis as com-
pared to healthy subjects. Serum L-FABP levels were shown

Table 3. Correlations between serum liver fatty acid-binding
protein levels and laboratory parameters of the

patients with acute pancreatitis

R Spearman P
Alanine transaminase 0.523 <0.001
Aspartate transaminase 0.620 <0.001
Alkaline phosphatase 0.424 0.001
Gama-glutamyl transferase 0.467 <0.001
Lactate dehydrogenase 0.506 <0.001
Tbilirubin 0.403 0.003
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to decrease after remission period although the differences
were not statistically significant.

Fatty-acid trafficking in cells is a complex and dynamic process
affecting many aspects of cellular function. Fatty acids func-
tion both as an energy source and signals for metabolic regu-
lation, acting through enzymatic and transcriptional networks
to modulate gene expression, growth and survival pathways,
and inflammatory and metabolic responses. L-FABP is known
to bind polyunsaturated fatty acids!® and long-chain fatty acid
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Figure 2. ROC curves for LFAB-P as diagnostic tests for acute
pancreatitis.
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peroxidation products.l'” Sztefko et al. have suggested that
high serum free fatty acid concentration may be involved in
the development of complications in acute pancreatitis.[''! By
binding polyunsaturated fatty acids, L-FABP modulates the
availability of these fatty acids to intracellular oxidative path-
ways. In addition to these well-known functions, recent stud-
ies have shown that L-FABP plays a protective role in kidney
injury.l'>?’®1 From a theoretical point, it was suggested that
high levels of L-FABP could protect against oxidative stress
and inflammation in the pancreatic tissue.

CRP is one of the acute phase reactants made by the liver
in response to the release of interleukin-| and interleukin-6.
Most authors have put forward that CRP is a valuable marker
in the early assessment of the severity of acute pancreatitis.
Il Other mutiple serum markers have been studied so as
to predict the severity of pancreatitis including urinary tryp-
sinogen activation peptide, procalcitonin, polymorphonuclear
elastase, pancreatic-associated protein, amylase and lipase,
serum glucose, serum creatinine and calcium, procarboxy-
peptidase-B, carboxypeptidase B activation peptide, serum
trypsinogen-2, phospholipase A-2, serum amyloid protein-A,
substance P, antithrombin Ill, platelet activating factor, inter-
leukins 1, 6, and 8, tumor necrosis factor-alpha or soluble
tumor necrosis factor receptor, and various genetic polymor-
phisms.['>!¢] L-FABP is predominantly found in the liver and
thought to be involved in the regulation of lipid transport
and metabolism. Research has shown L-FABP levels to rise
significantly after cell damage.l'”? Similarly, in this study, sig-
nificantly high serum L-FABP levels were found in patients
with acute pancreatitis compared with the controls. Further-
more, serum L-FABP levels were shown to decrease after
the remission period. However, the differences between L-
FABP levels in acute attack and after remission did not reach
statistical significance. In our study, the serum L-FABP levels
were evaluated in the early period of remission and this re-
sult can be explained by this methodological limitation. On
the other hand, serum L-FABP level was not correlated with
amylase, lipase and CRP levels, while it was significantly cor-
related with liver damage enzymes including ALT, AST, ALP,
GGT, LDH and total bilirubin. Regarding these results, serum
L-FABP was suggested a useful marker especially in patients
with acute biliary and alcoholic pancreatitis independent of
serum biomarkers of acute pancreatitis.

L-FABP may be a useful serum marker for the diagnosis of
acute pancreatitis. This is the first study showing that patients
with acute pancreatitis have higher serum L-FABP levels than
healthy subjects. However, further clinical and experimental
studies are needed to evaluate diagnostic and prognostic val-
ue of serum L-FABP levels in acute pancreatitis.
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KLINiK CALISMA - OZET
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AMAC: Bu calismanin amaci akut pankreatitli hastalarda serum L-FABP diizeylerini degerlendirmek ve saglikli olgular ile karsilastirmak.

GEREC VE YONTEM: Calismaya akut pankreatit tanisi konulan 30 hasta ve yas ve cinsiyeti benzer 30 saglikli olgu alindi. Serum L-FABP diizeyleri
basvuru aninda ve iyilesme doneminde degerlendirildi.

BULGULAR: Akut pankreatitli hastalarin bagvuru aninda serum L-FABP diizeyleri kontrol grubundan belirgin olarak yiiksekti (41009.41£32401.31
pg/ml ve 17057.00£5015.74 pg/ml, p=0.008). Serum L-FABP duizeyleri iyilesme periyodunda basvuru diizeylerine gére diismekle birlikte aradaki
fark istatistiksel olarak anlamli degildi. Bununla birlikte akut pankreatitli hastalarda serum L-FABP diizeyleri AST ve LDH dlizeyleri ile korele idi.
TARTISMA: Akut pankreatitli hastalarda yiiksek L-FABP dlizeyleri pankreatik mikrosirkulatuar bozukluk ile iliskili olabilir. Bu sonuglar serum LFABP
diizeylerinin akut pankreatitte kullanilabilecek bir biyomarker oldugunu destekler niteliktedir.

Anahtar sozclikler: Akut pankreatit; serum L-FABP; tani.
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