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Abstract

AIM: To unravel the differences between systematic in-
flammatory response syndrome (SIRS) of acute pancre-
atitis compared to the same syndrome in sepsis.

METHODS: Twenty-five patients were enrolled, 12 with
sepsis and 13 acute pancreatitis. After diagnosis 20 mL
blood was sampled. Half were assayed for isolation of
monocytes and 10 mL was centrifuged for serum test
of tumor necrosis factor alpha (TNFa) and interleukin-6
(IL-6). Half of monocytes were incubated in the presence
of patients’ serum and supernatants were collected. The
other half was treated for estimation of optical photom-
etry under caspase-3 inhibition. TNFa and IL-6 were es-
timated by an enzyme immunoassay.

RESULTS: median £ SE of serum IL-6 in septic patients
and acute pancreatitis patients was 192.30 + 35.40 ng/L
and 21.00 £ 16.05 ng/L, respectively (P < 0.01). Re-
spective values of caspase-3 were 0.94 + 0.17 pmol/min
10* cells and 0.34 + 0.09 pmol/min 10* cells (P < 0.05).
IL-6 of monocyte supernatants of patients with sepsis
was significantly increased after addition of patients’
serum, while that of patients with acute pancreatitis did
not show significant difference.

CONCLUSION: The data have shown that monocyte
activity is different between acute pancreatitis and
sepsis. This phenomenon might be explained as a
different pathway to the pro-inflammatory cytokines
release or could be a novel anti-inflammatory response
in acute pancreatitis.
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INTRODUCTION

Although the knowledge about the underlying pathogenic
mechanisms in acute pancreatitis and sepsis has been
considerably enriched, comparative studies are lacking.
There is evidence that pro-inflammatory cytokine cascade
plays a crucial role in both acute pancreatitis and sepsism.
Acute pancreatitis is an inflammation often complicated
with systematic inflammatory response syndrome (SIRS).
During the evolution to sepsis microbial components
trigger serum monocytes, which release pro-inflammatory
cytokines; and the latter leads to STRS?.

Septic cascade is thought to be initiated from
pro-inflammatory cytokines released from blood
monocytes”. Acute pancreatitis is one major cause of
systemic inflammation attributed to the secretion of
pro-inflammatory mediators but the contribution of
monocytes to the biosynthesis of these mediators is not
yet defined at least with data of the current literature. The
aim of the present study was to unravel the differences of
the ex vivo activity of monocytes upon occurrence of SIRS
between patients with acute pancreatitis and sepsis.

MATERIALS AND METHODS

Twenty-five patients were enrolled in a prospective
study from January 2003 to June 2003; 13 patients were
diagnosed with acute pancreatitis and 12 with sepsis.
All were hospitalized in the 4" Department of Internal
Medicine of the Medical School of Athens during that
period. The study was conducted in accordance to the
Helsinki Declaration.

Exclusion criteria for the study were the presence of (1)
neutropenia (< 500 neutrophils/pL), (2) HIV infection,
(3) corticosteroids administration for more than one
month, defined as more than 1 mg/kg daily of equivalent
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prednisone, and (4) protein C administration at least five
days before admission.

SIRS was defined by the presence of at least two of the
followings': (1) pulse rate > 90/min, (2) breath rate > 20/
min ot Pcoz < 32 mmHg, and (3) leukocytosis [white blood
cells (WBCs) > 12000/uL] or leucopenia (WBCs < 4000/
uL) or more than 10% bands.

Inclusion criteria were the following for acute
pancreatitis”: (1) SIRS, (2) initiation of a typical epigastric
pain radiating to the back over the last 12 h before
admission; (3) serum amylase at least three times above
normal values, (4) urine amylase at least three times above
normal values, (5) findings of acute edematous pancreatitis
on ultrasound or on computed tomography, and (6) the
absence of any primary liver disease.

Inclusion criteria for sepsis were the following in
accordance to ASCP/SCCM 1997 classification:
(1) clinically proven infection with fever as its first
manifestation over the last 12 h before admission,
and (2) SIRS. Primary infections for sepsis were acute
pyelonephritis, lower respiratory tract infection (LRTT) and
acute cholangitis.

The diagnosis of acute pyelonephritis was made on
the basis of the following criteria®”: (1) a case history
compatible with acute pyelonephritis comprising at
least two spikes of fever above 38°C and presence of
lumbar tenderness on examination, (2) pyuria defined as
presence of more than 10 polymorphs per high power
field under a light microscope, and (3) positive urinary
culture with the colony count exceeding 10* cfu/ml. for
a single Gram-negative bacterial species. Diagnosis of
LRTI was established in any patient presenting with the
following signs: (1) cote temperature > 38°C, and (2) new
or persistent consolidation on lung X-ray". Diagnosis
of acute cholangitis was based on the following criteria:
(1) cote temperature > 38°C, (2) acute pain of upper
right quadrant of abdomen elicited on palpation, and (3)
ultrasound findings compatible with cholangitis”.

Upon admission, a total of 20 mL of blood were
collected after puncture of one forearm vein. Ten
milliliters of blood wete collected in a sterile heparinized
syringe and the remaining in a sterile tube. Blood was
centrifuged and the supernatant was kept at -70°C until
assayed.

For the isolation of blood monocytes'”, the collected
heparinized venous blood was layeted over Ficoll Hypaque
(Biochrom, Berlin, Germany) and centrifuged. Isolated
mononuclear cells were washed three times with PBS (pH
7.2) (Merck, Darmsadt, Germany) and incubated with
RPMI 1640 enriched with 10% FBS and 2 mmol/L of
glutamine in the presence of 100 U/mL of penicillin G
and 0.1 g/L of streptomycin (Sigma Co, St. Louis, USA)
in flasks of 25 cm’. After one hour of incubation at 37°C
in 5% CO:, non-adherent cells were removed; adherent
monocytes were thoroughly washed with Hanks’ solution
(Biochrom). Monocytes wete then harvested with the ap-
plication of a 0.25% trypsin/0.02% EDTA solution (Bio-
chrom) and counted in a Neubauer plate. Their purity was
more than 95% as determined after staining with the anti-
CD14 monoclonal antibody at the fluorocolor FITC (emis-
sion 520 nm, Immunotech, Marseille, France) and reading
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through the EPICS XL/MSL flow cytometer (Beckman
Coulter Co, Miami, Florida).

Half of the isolated monocytes were treated with an ice-
cold cell lysis buffer (50 mmol/L HEPES, 0.1% CHAPS,
5 mmol/L DTT, 0.1 mmol/L. EDTA, pH 7.4). After cen-
trifugation for 10 min at 10000 X g, and 4°C, activity of
caspase-3 was estimated in the cytosolic extract by an en-
zymatic chromogenic assay (BIOMOL Research Laborato-
ries, Plymouth, PA). It was based on the rate of hydrolysis
at 37°C of a substrate releasing p-nitroaniline ovet-time,
as assessed by sequential photometry at 405 nm. The assay
was also performed in the presence of a caspase-3 inhibi-
tor. The activity of caspase-3 in cell lysates was expressed
as pmol/min 10" cells.

The remaining half of monocytes were distributed in
two wells of a 12-well plate; they were incubated with
RPMI 1640 supplemented with 10% FBS and 2 mmol/L
of glutamine for 18 h at 37°C in 5% CO:z in the absence/
presence of 0.1 mL of serum of the patient. The total
volume of the added growth medium was 2.4 mL where
patients’ sera represented 4.1%. After incubation, cell su-
pernatants were collected and kept refrigerated at -70°C
until assayed.

Concentrations of TNFq and I1.-6 in sera and mono-
cyte supernatants were estimated by an enzyme immuno-
absorbent assay (Diaclone, Paris, France). Lowest limits of
detection were 0.5 pg/mL for TNFq, and 6.25 ng/L for
IL-6. Their concentrations in supernatants were expressed
as pg/10" monocytes. TNFq and I1.-6 and activity of cas-
pase-3 were selected as parameters since the former two
represented the considerable burden of pro-inflammatory
cytokines secreted from monocytes in an early course of
events leading to inflammation and the latter an index of
apoptosis.

Statistical analysis

Concentrations of TNFa, IL-6 in sera and monocyte
supernatants and caspase-3 intracellular activity were ex-
pressed as their median * 95% confidence intervals of the
mean (CI) or standard error of the mean (SE). Compari-
son between groups was made by Mann-Whitney U test.
Correlations between concentrations of TNFq and IL-6
in serum, intracellular activity of caspase-3 and concentra-
tions of TNFq and IL-6 of monocyte supernatants were
performed according to Spearman’s rank of order. Ac-
cording to the estimated intracellular monocytic activity
of caspase-3, patients were divided into those with activity
lower and higher than 100 pmol/min 10" cells. Compari-
sons between sepsis and acute pancreatitis were performed
by Pearson’s chi-square test. Any P value less than 0.05 was
considered as significant.

RESULTS

mean * SD age of enrolled patients with acute pancreatitis
was 59.6 £ 18.5 years and of patients with sepsis 61.5
T 17.6 years. Predisposing factors of pancreatitis were
gallstones in eleven patients and hypertriglyceridemia
in two patients. Primary infection for sepsis was acute
pyelonephritis in six patients, LRTI in four patients and
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Figure 1 Comparisons of the concentrations of tumor necrosis factor-alpha
(TNFa) in the supernatants of monocytes isolated from patients with sepsis
and acute pancreatitis. (-): incubation in the absence of patients’ serum; (+):
incubation in the presence of patients’ serum.

acute cholangitis in two patients.

mean + SD APACHE I scores in patients with acute
pancreatitis and sepsis were 7.68 = 1.22 and 8.23 + 1.48
respectively (P = NS). mean = SD of Ranson Index score
in patients with pancreatitis on admission and during the
first 48 h after admission was 1.34 £ 0.32 and 1.69 *+ 0.82
respectively.

median * SE TNFq in serum was 11.61 + 7.57 pg/mL
and 17.01 + 8.64 pg/ml,, in patients with sepsis and acute
pancreatitis, respectively (P = NS). Respective values for
IL-6 were 192.30 + 35.40 pg/mlL and 21.00 * 16.05 pg/
mL (P < 0.01) and for intracellular activity of caspase 3,
0.94 + 0.17 pmol/min 10* cells and 0.34 + 0.09 pmol/min
10" cells, respectively. Occurrence of high-level caspase-3
monocytic intracellular activity was greater in patients with
sepsis than in patients with acute pancreatitis (P < 0.05).

Concentrations of TNFa of monocyte supernatants of
patients with sepsis and acute pancreatitis incubated in the
absence or presence of patients’ sera are shown in Figure 1.
No differences were found between yielded concentrations
in the absence and presence of sera from either patients
with sepsis or pancreatitis.

Concentrations of IL-6 of monocyte supernatants of
patients with sepsis and acute pancreatitis incubated in the
absence or presence of patientssera are shown in Figure
2. The ratios of concentration of IL-6 in the presence of
patients’ sera to concentration in the absence of patients’
sera were estimated. The ratio was significantly higher in
sepsis than in acute pancreatitis (P < 0.01).

No correlation was found between intracellular activity
of caspase-3 and TNFa and IL-6 of serum from either
patients with acute pancreatitis or sepsis. Neither was
correlation found between the intracellular activity of
caspase-3 and either TNFa or IL-6 concentrations of
monocyte supernatants in patients with either acute
pancreatitis or sepsis.

DISCUSSION

Acute pancreatitis and sepsis represent two significant
causes of mortality; subsequent multiple organ failure is
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Figure 2 Comparisons of the concentrations of inteleukin-6 (IL-6) in the
supernatants of monocytes isolated from patients with sepsis and acute
pancreatitis. Circles denote outliers. (-): incubation in the absence of patients’
serum, (+): incubation in the presence of patients’ serum.

thought to be the most severe complication of both™.
SIRS is considered to result from pro-inflammatory
cytokines released by the inflamed tissues or cells of
the innate immune system. Recent data evidence for
probable alterations of the function of cells of the innate
immunity in both acute pancreatitis and sepsis. These
changes are expressed as decreased expression of HLA-
DR on cell membranes of monocytes' "', Based on the
latter evidence, the present study was focused on the
comparative ex vivo activity of monocytes between patients
with sepsis and acute pancreatitis.

It has been observed that most of the patients with
acute pancreatitis develop organ dysfunction 48-72 h
after initiation of their first clinical symptomsm]. To
our knowledge, the present study is the first attempting
to investigate the probable role of monocytes in acute
pancreatitis compared to their respective role in sepsis at
an early time course; blood was sampled within 12 h after
the first clinical symptom in both study groups' .

Our results revealed that serum concentrations of
IL-6 in patients with sepsis were significantly increased
compared with that in patients with acute pancreatitis;
similar finding was not observed for TNFq. The lack of
similarities between TNFa and IL-6 might be attributed
to the earlier release of TNFq in the pro-inflammatory
cascade than that of TL-6"".

TNFa of monocyte supernatants did not differ between
sepsis and acute pancreatitis; it remained unaffected
by the addition of patients’ serum (Figure 1). The lack
of difference of TNFq release by monocytes between
sepsis and pancreatitis might also be explained by its early
production in the inflammatory cascade.

On the other hand, IL-6 secretion by monocytes was
significantly increased in the presence of serum of patients
with sepsis compared to that of patients with acute
pancreatitis (Figure 2). Presence of serum in monocyte
supernatants represented only 4% of the total culture
volume; that percentage might be considered minimal to
produce any confounding. A limitation of the study is
the lack of evidence to explain the effect of serum and
only hypotheses may be made. It might be presumed that
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an anti-inflammatory mediator was present in serum in
patients with acute pancreatitis inhibiting further release of
IL-6 from monocytes. That response might be implicated
in sepsis also, but probably was inadequate to inhibit
secretion of IL-6. However, it is of great significance that
monocytes preserve secretion activity in acute pancreatitis;
a finding seen for the first time.

Caspase-3 is involved in the intracellular apoptotic
process'’. Tts intracellular activity was significantly
increased in patients with sepsis compared to those with
acute pancreatitis. Increased apoptosis of monocytes in
sepsis may constitute an attempt of the host to reduce
inflammatory responses. In patients with acute pancreatitis,
apoptosis of monocytes was minimal. However, it might
designate a late activation of monocytes in the evolution
of acute pancreatitis compared to sepsis, as desctibed by
others'"".

The presented data reveal a different ex vivo activity of
monocytes between sepsis and acute pancreatitis. This
phenomenon might be explained by the existence of either
of different pathways for the release of pro-inflammatory
cytokines or of a novel anti-inflammatory activity of
serum of patients with acute pancreatitis.
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