PO Box 2345, Beijing 100023, China
www.wjgnet.com
wjg@wijgnet.com

ELSEV

World ] Gastroenterol 2005;11(41):6459-6465
g, World Journal of Gastroenterology I1SSN 1007-9327
R © 2005 The WJG Press and Elsevier Inc. All rights reserved.

* BASIC RESEARCH

Neutrophil engagement and septic challenge in acute
experimental pancreatitis in rats

Stanistaw Hac¢, Marek Dobosz, Jan J Kaczor, Robert Rzepko, Ewa Aleksandrowicz-Wrona, Zdzistaw Wajda,

Zbigniew Sledzinski, Jacek Krajewski

Stanistaw Ha¢, Zbigniew Sledzifski, Jacek Krajewski,
Department of General Endocrine and Transplant Surgery,
Medical University of Gdansk, Poland

Marek Dobosz, Department of General and Gastroenterological
Surgery, St. Vincent a’ Paulo Hospital of Gdynia, Poland

Jan J Kaczor, Department of Bioenergetics, J. Sniadecki
University School of Physical Education in Gdansk, Poland
Robert Rzepko, Department of Pathomorphology, Medical
University of Gdansk, Poland

Ewa Aleksandrowicz-Wrona, Department of Clinical Nutrition,
Medical University of Gdansk, Poland

Zdzistaw Wajda, II Department of General Gastroenterological
and Endocrinological Surgery Medical University of Gdansk,
Poland

Supported by the grant from Medical University of Gdansk,
Poland

Correspondence to: Stanistasw Ha¢, MD, PhD, Department of
General Endocrine and Transplant Surgery, Medical University of
Gdansk, 7 Debinki Street, Gdansk 80-952,

Poland. sthac@amg.gda.pl

Telephone: +48-58-3492410 Fax: +48-58-3492410

Received: 2005-03-07 Accepted: 2005-04-04

Abstract

AIM: To investigate the influence of neutrophil
adhesion molecule blockade with monoclonal antibody
(MoAb CD11b) and E£. coli lipopolysaccharide (LPS)
administration on experimental acute pancreatitis (AP).

METHODS: AP was induced by four ip injections of
cerulein (Cn) at 1-h intervals. MoAb CD 11b and LPS
were administered at the beginning of the experiment.

RESULTS: The neutrophil count and chemiluminescence
were diminished at the beginning of AP. The oxidative
stress parameters were found within the pancreatic
gland. MoAb CD 11b used for AP resulted in a significant
reduction of pancreatic infiltration and pancreatitis
oxidative stress parameters. Serum interleukin-6 (IL-6)
was not detected in AP animals, whereas high serum
IL-6 concentration was noted only in animals receiving
LPS.

CONCLUSION: Neutrophils are involved in pancreatic
damage in the early stage of AP. Neutrophil infiltration
reduction protects the pancreatic gland from destruction
during AP. LPS does not change the early course of Cn
pancreatitis in rats.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Acute pancreatitis (AP) is an insidious disease. Almost
75% of patients suffer from the mild edematous form
of AP. About 25% of patients develop the severe
disease with a mortality rate of 30-60%. The reasons of
two different courses still remain unclear. One of the
discussed reasons of organ dysfunction complicating AP is
excessive leukocyte activation. Activation of inflammatory
mediators [interleukins, leukotrienes, TNF-a, PAF, and
lipopolysaccharide 9LPS)] within the pancreas may result
in excessive damage within the pancreas, peripanctreatic
tissue or even distant organs' . The suggestion of
neutrophil deteriorating role in human AP has largely been
suggested. LPS, presented in the Gram-negative bacterial
wall, has been studied extensively as an inflammatory
stimulating factor contributing to the pathophysiology
of conversion from mild to severe form of AP The
pathophysiology of inflammatory process in AP leads
to the immunomodulation concept. The idea is one of
the most promising treatment options in AP nowadays.
The ecarly polymorphonuclear (PMN) requirement is well
documented in AP.

The aim of this study was to investigate the PMN
activation in the early stage of experimental cerulein (Cn)
AP and the influence of mADb against adhesion molecule
CD 11b on inflammatory response of the disease. Besides,
whether LPS aggravated the carly experimental AP in rats
was also examined. The hypothesis of eatly aggravation of
AP by LPS challenge was investigated.

MATERIALS AND METHODS

The study was performed on male Wistar rats (180-200 g)
that were kept on standard rat chow and fasted overnight
before the experiment, but with free access to water. AP
was induced by four ip injections of Cn at a dose of 15

ug/kg (Sigma Chemical Co., St. Louis, USA) in 1 mL



6460 ISSN 1007-9327

CN 14-1219/ R World J Gastroenterol

November 7, 2005 Volume 11 Number 41

of saline at 1-h intervals. MoAb CD 11b (POLATOM
Swierk, Poland) was given iv once at the beginning of the
experiment at a dose of 1 mg/kg. LPS (Sigma Chemical
Co., St. Louis, USA) was administered ip at a dose of
10 mg/kg, simultaneously with the first Cn injection.
Control animals were injected intravenously with an
adequate volume of 0.9% saline solution. Five and nine
hours from the beginning of the experiment, rats were
anesthetized with sodium pentobarbital (25 mg/kg ip) and
thoracolaparotomy was performed. Blood was aspirated
into the test tubes on 30 U/mL heparin from left ventricle,
the pancreas was excised, and animals were killed by
exsanguinations. Pancreas specimen was taken for light
microscopy and for determination of malonyldialdehyde
(MDA), total sulthydryl groups (SH) and myeloperoxidase
(MPO). The study protocol was approved by The Local
Ethic Committee for the Use of Experimental Animals of
Medical University (Protocol No. 22/71).

Animals were divided into seven groups: group 1 (#=14)
control, group 2 (#=16) AP, group 3 (n=11) AP+MoAb
CD 11b, group 4 (z=11) AP+LPS, group 5 (#=38)
AP+MoAb CD 11b+LPS, group 6 (#=8) MoAb CD 11b,
group 7 (#=11) LPS.

Whole blood chemiluminescence (CL) assay

CL assay was performed in 1:200 diluted heparinized
whole blood (30 IU/mL) to reduce artefacts. Diluent
was prepared with PBS mixed with calcium and magnesium
chloride (Biomed, Poland) and glucose (0.1%). Granulocyte
CL was started by the phorbol-12-myristate-13-acetate
(PMA, ICN Biomedicals Inc., USA). PMA (1 mg) was
diluted with 1 mL dimethyl-sulfoxide (DMSO, Sigma) to
the final concentration of 1.6x10° mol/L. PMA solution
was diluted with PBS to the final concentration of
1.6x10° mol/L just before the measurement. Luminol
solution was prepared with 1.77 mg dry substance (ICN
Biomedicals Inc.,, USA) combined with 1 ml. 0.4% NaOH and
filled to 3 mIL with PBS to obtain 3x10°” mol/L concentration.

Chemiluminescence measurement

Transparent tubes containing 100 uL. heparinized
whole blood diluted 1:20 with PBS, 200 uL luminol
(3x10° mol/L), 500 uL. PBS and 200 pL. PMA
(1.6x10” mol/L) were analyzed in a FB 12 luminometer
(Berthold Detection Systems, Germany) at 460-nm
light length. The measurement was carried out at 10-s
intervals for 20 min. All reagents were kept at 22C
during the procedure. The CL intensity was calculated
in relative light units (RLU) per 2 000 of whole blood
PMN cells, per minute (RLU/2 000 PMN Xmin).

Serum polymorphonuclear elastase (PMN-E)

The measurement was carried out on the basis
of commercial ELISA method (PMN-E, K6840
Immundiagnostic GmbH, Germany). PMN-E serum
concentration was expressed as nanogram per milliliter.

Pancreatic myeloperoxidase (MPO)
A part of the pancreatic gland (at least 0.3 g wet mass) was

taken during the laparotomy. The tissue was homogenized
(Porter-Elvenheim ) immediately at 4 'C with PBS
(pH 7.4). The volume of PBS was adequate to obtain 5%
homogenate solution. Then the sample was centrifuged at
2400 t/min for 10 min at 4 C. The supernatant was taken
for MPO, SH and MDA measurements. Two milliliters of
the supernatant was mixed with 0.5 mL of 0.1% phenyl-
methyl-sulfo-fluoride (Sigma Chemicals Co.) and 0.5 mlL.
of 0.5% cetrimide (Merck). The mixture was centrifuged
again at 2 400 r/min at 4 'C. MPO was measured using
the ELISA method (Immundiagnostic GmbH, Germany).
Pancreatic MPO concentration was expressed as nanogram
per one gram of protein.

Sulfhydryl groups (-SH) and malonyldialdehyde (MDA) in
pancreatic homogenate

A total of 300 ul. of pancreatic homogenate was diluted
with sodium phosphate buffer (10 mmol/L) pH 8.0 to
obtain 2.5% proteins concentration. Then 300 uL. of
sodium dodecyl sulfate (10%) was added to the sample to
dissolve proteins in order to expose hidden sulfhydryls.
Two thousand and four-hundred-microliter PBS was
added, mixed and the absorbance was measured at 412 nm
(Cecil Super Aquarius CE 9200). Then 300 uL. of DTNB
was added into the extract or 300 ul. of PBS as blank to
the reference mixture. Samples were incubated at 37 C
in a water bath for 1 h. The absorbance was measured
again. The concentration of SH groups was expressed as
nanomole per milliliter.

MDA content was measured by spectrophotometer
(LPO-586 Test Kit) assay (OxisResearch, Portland, USA),
600 uL. of supernatant was mixed with 1 950 pl. of Rl
(10.3 nmol/L N-methyl-2-phenylindole solved in
acetonitrile) and 450 ulL 37% HCI. Samples were incubated
in a water bath at 45 °C for 1 h, and then centrifuged at
3 500 r/min for 10 min. The absorbance of the
supernatant was measured at 586 nm (Cecil Super

Aquarius CE 9200).

Plasma a-amylase and lipase activity

The activity of a-amylase was measured using commercial
kit RTU 63116 (BioMerieux). Lipase activity was
determined using commercial kit Lipase Color 63109
(BioMerieux) in units per liter.

Microscopic findings within the pancreatic gland

Hematoxylin-eosin standard staining was performed. An
experienced pathologist performed the light microscopic
examination. All samples were estimated with 200X
magnification. Edema, vacuolization and necrosis of
pancreatic cells were established in modified Spormann
scale (0-3 points each parameter). PMN infiltration within
the pancreatic parenchyma was calculated as mean number
of neutrophils in 10 consecutive microscopic fields by a

“blinded” pathologist.

Whole WBC count
Whole WBC and neutrophils were counted in Birker’
s camera following 1 : 200 dilution with Turk’s solution.
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Cells were counted twice by experienced laboratory
technician and the mean value was considered as the result.

Interleukin-6 (IL-6) concentration

Serum IL-6 concentration was determined using the
commercial ELISA kit Rat-IL-6 (Biosource). The
reaction was based on the peroxidation of tetra-methyl-
benzydine. The absorbance measurement was made using
an automatic reader (Organon Teknika; Reader 200) at
450-nm wave length.

Statistical analysis

Data were expressed as meanESD. One-way analysis of
variance with the post hoc analysis was employed to compare
the groups. P<0.05 was considered statistically significant.

RESULTS

Whole blood chemiluminescence (CL) intensity

CL intensity of peripheral blood neutrophils was
significantly lower in Cn AP group after 5 and 9 h of
observation than that in control animals. CL. was reduced
from 1 700 to 1 086 RLU/min X2 000 PMN in AP
group, and from 1 842 to 988 RLU/min X2 000 PMN
after 9 h. MoAb CD 11b given before AP induction did
not significantly decrease CL intensity in group 3, but
the CL intensity decreased from 1 086 to 1 421 after 5 h
and from 988 to 1 408 RLU/2 000 PMN Xmin after 9 h
of AP induction. No important reduction of CL was
observed in AP groups receiving LPS or LPS and MoAb
CD 11b. MoAb CD 11b given to healthy animals did not
change CL value significantly. LPS given to healthy animals
significantly reduced CL from 1 842 to 976 RLU/2 000
PMN xmin after 9 h of experiment (Figure 1).

2500 -
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Control AP AP+MoADb AP+LPS  AP+MoAb+LPS

Figure 1 Whole blood CL. °P<0.05 vs control group.

WBC and polymorphonuclear cell (PMN) count

Induction of Cn AP resulted in a significant reduction
of peripheral WBC from 5 120 in control group to
2 204 cells/uL in AP group after 5 h of observation.
PMN count in peripheral blood reduced from 1 230 to
614 cells/uL during the same period of time. MoAb

CD 11b given before AP induction significantly increase
WBC/PMN count in petipheral blood (from 2 204/614
to 3 942/2315 after 5 h of observation and from 4 225/1
286 to 4 037/1 120 cells/uL after 9 h of observation). LPS
in AP group diminished peripheral WBC count 5 h after
AP, while ameliorated their count 9 h after AP induction.
LPS given with MoAb CD 11b in AP resulted in a time-
dependent decrease of WBC count. MoAb CD 11b given
to healthy animals did not change WBC count significantly.
LPS given to healthy animals gradually reduced WBC
count (Table 1).

Table 1 WBC and PMN cells count (/pL, mean+SD)

Group  WBCafter5h  WBCafter 9h PMN after 5h PMN after 9 h
(/uL) (/uL) (/uL) (/uL)
Control ~ 5120+1220 5597+1447 1230+490 1434+569
AP 2204'+705" 42254583 614"+229° 1286+598
AP+MoAb 39424493° 403741778 2315%4850° 1120+705
AP+LPS 1678 £259 6 762°+580° 1047+560 514641 124°
AP+MoAb 4 087 +£259 5450+580 1830+560 3250+1124
+LPS
MoAb 6587£1003 38871612 2200502 990+307
LPs 3771°+1510°  4100+1 824 2892°+1 372° 2959°+1 553°

P<0.05 vs control group; ‘P<0.05 vs AP group.

Oxidative stress parameters within pancreatic tissue

Sulfhydryl (-SH) compounds and malonyldialdehyde
(MDA) concentration in pancreatic homogenate The
concentration of (-SH) groups in pancreatic homogenate
reduced from 60.3 nmol/mg protein in control group
to 40.2 nmol/mg protein in AP group after 5 h of
observation. Depletion of (-SH) compounds accompanied
the elevation of MDA concentration in pancreatic
homogenate from 0.21 nmol/mg protein in control group
to 0.38 nmol/mg protein in AP group in the same petiod
of time. After 9 h of observation concentration of (-SH)
groups reduced from 64.7 nmol/mg in control group to
43.5 nmol/mg in AP group. LPS and MoAb CD 11b given
together or separately in AP did not change the (-SH)
group concentration in both periods of observation in
comparison to AP group (group 2). MDA concentration in

Table 2 SH compound and MDA concentration within pancreatic
homogenate (nmol/mg protein, mean+SD)

Group SH after5h  SH after 9h MDA after5h ~ MDA after 9 h
Control 60.3+7.3 64.7+£83 0.21+0.02 0.22+0.03
AP 40.2°+8.5" 43.5"+4.3" 0.38'+0.07° 0.39"+0.03°
AP+MoAb 40.0£6.5 46.7+14 0.25°+0.06° 0.26°+0.03°
AP+LPS 40.0£6.8 411482 0.39+0.07 0.41+0.1
AP+MoAb 39.0£6.7 40.4+5.0 0.37+0.08 0.35+0.2
+LPS

MoAb 63.4+8.6 59.4£9.0 0.2+0.03 0.21£0.04
LPS 52.0£9.1 48.6+4.7 0.28+0.04 0.35£0.05

P<0.05 vs control group; ‘P<0.05 vs AP group.
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Figure 2 MDA (A) and MPO (B) level in pancreatic homogenate. *P<0.05
vs control group; °P<0.05 vs AP group. MDA: malonyldialdehyde; MPO:
myeloperoxidase.

AP group treated with MoAb CD 11b reduced significantly
from 0.38 to 0.25 after 5 h of observation and from 0.39
to 0.26 nmol/mg protein after 9 h of observation (Figure
2A and Table 2).

Myeloperoxidase (MPO) level in pancreatic homogenate
AP significantly increased pancreatic MPO concentration
from 260 in control animals to 602 ng/g protein in AP
group after 5 h of observatiozn and from 280 ng/g
protein to 626 ng/g protein after 9 h of observation
compared to control group. Adhesion molecule blockade
with MoAb CD 11b, prior to AP induction, protected the
pancreatic gland from MPO elevation after 5 h (from 602 to
168 ng/g protein) and 9 h of observation (626-246 ng/g
protein, Figure 2B). LPS or LPS with MoAb CD 11b given
to AP groups did not change the course of pancreatic
MPO activity (data not shown).

a-Amylase and lipase plasma activity
Cn (15 pg/kg for 4 h) caused transient hyperamylasemia
and hyperlipasemia in all AP groups after 5 h of

Table 3 Plasma a-amylase and lipase activity (U/L, mean+SD)

Group A-Amylase A-Amylase Lipase Lipase
after 5h after 9h after 5h after 9h
Control 690+120 743+156 6+8 8+9
AP 8286"+143° 5908"+640° 2140°+1123"  929°+252°
AP+MoAb  5119+2487 2293°+1 739" 1704+731 342°+178°
AP+LPS 931047 552 4001+1 638 2573+2133  1257+164
AP+MoADb  12699°+4 978"  2719°+634° 3470+1 832 305°+65°
+LPS
MoAb 696+151 5824273 21+12 8+4
LPS 584+182 332+93 11+8 8+4

P<0.05 vs control group; ‘P<0.05 vs AP group.

observation (groups 2-5). Animals receiving MoAb
CD 11b alone or with LPS in AP (groups 3 and 5) had
significantly lower a-amylase and lipase activity after 9 h of
experiment compared to other AP groups (groups 2 and 4,
Table 3).

Polymorphonuclear elastase (PMN-E) plasma activity
Cn-induced AP caused an elevation of plasma PMN-E in
all AP groups (groups 2-5). AP animals receiving MoAb
CD 11b alone or with LPS had significantly lower PMN-E
activity in both periods compared to other AP groups. LPS
given to healthy animals elevated plasma PMN-E in a time-
dependent manner (3 ng/mL after 5 h and 8 ng/mL after
9 h of observation, Figure 3).

Interleukin-6 plasma concentration

IL-6 was detectable in high concentration only after 5 h
of observation in groups 4, 5, and 7 receiving LPS. AP did
not correlate with IL-6 plasma level (Table 4).

Microscopic findings within pancreatic gland

Cn-induced AP caused marked pancreatic interstitial
edema and acinar cell vacuolization, neutrophil infiltration
and foci of necrosis. mAb given in AP reduced
significantly interstitial neutrophil infiltration within the
pancreas after 5 h of observation. LPS alone given to
healthy animals resulted in a significant acceleration of
pancreatic infiltration in comparison to control animals.
Lipopolysaccharide given in AP did not result in significant

ng/ml O PMN-elastase after 5h
257 B PMN-elastase after 9h
a c
f C

207
15+ T
10

5 -

0

Control AP AP+MoAb  AP+LPS AP+MoAb+LPS

Figure 3 Plasma PMN-E concentration. °P<0.05 vs control group; °P<0.05 vs AP
group.
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Table 4 Plasma IL-6 concentration (pg/mL, mean+SD)

Group IL-6 after 5h IL-6 after 9 h
AP 0.6+2.0 0.0+0.0
AP+MoADb 4.7+7.0 0.0£0.0
AP+LPS 982.0°+749.0° 10.0£20.0
AP+MoADb+LPS 1561.0°+493.0° 0.0£0.0
Control 0.2+£0.3 0.1+£0.3
MoAb 0.0+£0.0 0.0+0.0
LPS 941.0°+756.0 2.0£4.0

“P<0.05 vs control group; “P<0.05 vs AP group.

exacerbation of microscopic findings within the pancreatic

gland (Table 5).

DISCUSSION

Cn-induced AP is a widely accepted model of acute
edematous pancreatitis in rats. The intraperitoneal
route of four doses of Cn (15 png/kg) at 1-h intervals
is as effective as the intravenous route . Based on the
morphologic criteria of acute edematous pancreatitis
including acinar cell vacuolization, interlobar and
interstitial edema, leukocyte infiltration and foci of acinar
cell necrosis, all animals receiving Cn revealed a remarkable
hyperamylasemia and hyperlipasemia at the presented
study.

The time of observation was established on the basis
of preliminary experiments, maximum effect of Cn and
Ti/2 elimination of MoAb CD11b. The production of
highly reactive molecules in PMN, as a result of respiratory
burst activation, is an essential step in host defense against
micro-organisms. The production of these highly reactive
molecules can be measured by CL. CL is the process of
light emission derived from the chemical reaction in which

Table 5 Microscopic findings within the pancreatic gland (mean+SD)

excited molecules decay the electronic basic state and
emit photons. The CL intensity is directly proportional to
cell activation and competence. Measurement of CL is a
valuable and simple tool in studying PMN activity[m’“]. CL
method is used in experimental and clinical medicine to
evaluate the function of different cell types. CL detection
is used as a label which allows signal amplification due to
the enzyme-catalyzed reaction, thus obtaining a higher
sensitivity"". The whole blood CL assay requires small
blood samples and avoids artefacts due to cell isolation.
The disadvantage of whole blood CL measurement is light
extinguished by erythrocytes. Thus, highly diluted (final
sample dilution 1:200) samples of whole blood are used.
The diluted whole blood CL corresponds to individual
neutrophil activity, because in this case interaction between
cells and plasma is minimal!™.

Neutrophil infiltration is the universal feature of acute
and chronic inflammatory process. The adhesion to vessel
epithelium is followed by interstitial migration and action
in the inflammatory focus'"”". This phenomenon is
well documented. Neutrophil infiltration is the evidence
129 “Experimental pancreatitis in the
present study resulted in early PMN infiltration within the
pancreatic gland. Whole blood white cells and neutrophils,
in pancreatitis groups, reduced compared to control
animals and also whole blood neutrophil CL reduced in AP
groups during the same period of time. The phenomenon
of low CL activity in pancreatitis group may be due to the
migration of activated cells into interstitial space. After 9 h
of experiment, the WBC and PMN count of AP group
were similar to control one, because peripheral white
cells perhaps were supplemented by immature cells from
the bone marrow. However, the CL was still significantly
lower, parallel to the results obtained in preliminary
investigation[21]. The other possible explanation may be

of cell activation

Houvs Edema Vacuolization Infiltration Necrosis
5 9 5 9 5 9 5 9
Group 1 0.00 0.00 0.00 0.00 1.1 1.21 0.00 0.00
Control +0.00 +0.00 +0.00 +0.00 +0.9 +1.03 +0.00 +0.00
Group 2 1.91° 0.50 2.50° 1.00 7.40° 14.60° 0.17 0.25
AP +0.90° +0.57 +0.90° +1.41 +5.29 +2.37° +0.38 +0.50
Group 3 2.28 1.50 1.71 1.50 3.87¢ 10.95 0.00 0.00
AP+MoAb CD11b +0.75 +1.00 048 +1.00 +1.69° +0.92 +0.00 +0.00
Group 4 1.28 2.00 1.57 1.25 10.94 17.92 0.14 0.00
AP+LPS +1.25 +1.15 +1.39 11.25 13.02 +5.98 +0.37 +0.00
Group 5 2.50 1.00 2.00 1.00 10.40 15.10 0.00 0.00
AP+MoAbCD11b +LPS +1.00 +0.00 +1.15 +0.00 +8.30 +6.46 +0.00 +0.00
Group 6 0.25 0.00 0.00 0.00 0.80 0.25 0.00 0.00
Control+MoAb CD11b +0.50 +0.00 +0.00 +0.00 +1.04 +0.30 +0.00 +0.00
Group 7 0.00 0.00 0.00 0.00 2.45 6.00* 0.00 0.00
Control+LPS +0.00 +0.00 +0.00 +0.00 +2.75 +4.11° +0.00 +0.00

“P<0.05 vs control group; ‘P<0.05 vs AP group.
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the action of plasma anti-inflammatory agents (cytokines:
1L-10, IL-11; soluble receptors: 1L-1ra, p75 or prostanoids
PGE:2 and PGI)*.

Some data have confirmed that CL intensity is elevated
in AP A different methodology of measurement may
be the reason. The majority of investigators have analyzed
the isolated neutrophils, whereas any isolation technique
can change the neutrophil activity status'>*!. On the
other hand, the CL elevation may occur due to infection
complicating AP clinical coutse.

CD11b is a well-known surface adhesion molecule
of neutrophils. The use of mAb against CD11b results
in competitive binding of specific adhesion molecules.
Administration of MoAb CD11b in the present study
significantly reduced the neutrophil infiltration within the
pancreatic gland in AP animals. The pancreatic MPO tissue
level was correlated to pancreatic neutrophil infiltration.
Neutrophil depletion may protect pancreas from damage
during AP as was observed by several other authors'" ",
PAF antagonists reduce adhesion molecule expression
and may prevent PMN infiltration of the pancreatic
gland during AP. Another known pathomechanism of
pancreatic damage during AP is oxidative stress. Several
other authors documented that free radicals are generated
in experimental AP, Oxidative stress and lipid
peroxidation debris elevated concentration was observed
in animals with AP. MoAb CD11b administration during
AP in the present study did not change the (-SH) groups
concentration within the pancreatic gland, but the
significant reduction of pancreatic MDA concentration
was observed. The similar result was noticed in preliminary
study group™'.

PMNs are the major source of oxygen radicals.
Neutrophil NADPH-oxidase activation leads to the
production of superoxide radicals during AP. Thus,
MoAb 11b protects lipid peroxidation within pancreatic
parenchyma in group 3. Our observations suggest that
MoAb 11b induces neutrophil depletion in AP,
Substances which are thought to be effective in AP
treatment (i.e., procaine, dextran, NO or heparin)
reduce the aggregation of blood cells"****. The role of
ischemia-reperfusion and xanthine oxidase reaction is
also the source of ROS in AP***. The aggregation of
neutrophils and platelets may result in vessel obstruction.
Kusterer ¢/ a/'? found that leukocyte adherence can be
observed within the first 30 min from AP induction. The
catly neutrophil requirement determines the early adhesion
molecule blockade necessity.

In our investigation, the IL-6 plasma concentration in
AP groups was not clevated in both observation periods in
comparison to control animals. I1.-6 is a marker cytokine
in severe human AP. Edematous AP may not demonstrate
cytokinemia during the eatly stage of the disease” . On
the other hand, some data suggest that IL-6 and other
pro-inflammatory cytokines are elevated in Cn-induced
AP™”! The difference may be related to the different
method of measurement. The biological method is not so
specific compared to ELISA technique used in the present
experiment™. On the other hand, I1.-6 may be the marker

of complications or SIRS but not AP “per s¢’. Numerous
data have confirmed the early inflammatory process in
the pancreatic parenchyma in early AP. Local cytokine
concentration is much higher than the peripheral one™",
The liver plays a cardinal role in cytokine clearance in the
early stage of the disease. These facts confirm the local
characteristic of AP in the edematous form of the disease.

The pathogenesis of AP is the involvement of bacterial
LPS. LPS is the universal stimulator of inflammatory
process. Digestive tract bacteria are the major source
of LPS in AP. Mucosal damage is the reason of LPS
detection in early course of AP. The infected pancreatic
necrosis foci are responsible for LPS detection in late stage
of AP. In the present work, group 7 was the evidence of
LPS action on healthy animals. The LPS administered
intraperitoneally worked as a systemic inflammatory
agent. There was the elevation in peripheral PMN count,
pancreatic infiltration and high plasma I.-6 concentration.
AP rats receiving LPS (group 4) revealed slight depletion
in circulating neutrophils compared to AP group after 5 h
of experiment. It could be the consequence of larger
neutrophil sequestration. After 9 h of experiment, elevated
peripheral blood PMN count was elevated, but the CL
intensity was as low as that in AP group. We observed
elevation of circulating PMN count in group 4 after 9 h of
observation. But CL intensity was not elevated in the same
period. The difference in PMN count after 5 and 9 h of
experiment might be the result of bone marrow or spleen
release. Edematous AP seems to be the local inflammatory
process, whereas LPS administration resulted in huge
WBC and PMN count elevation after 9 h of observation.

The data confirm the early neutrophil requirement in
AP. But surprisingly, the activation of circulating PMN was
lower in AP than in control animals. This phenomenon
may result from activated cell sequestration within the
inflamed pancreatic gland. The adhesion molecule CD11b
blockade and neutrophil infiltration reduction can protect
the pancreatic parenchyma from damage. The early
PMN involvement of PMN makes it difficult to conduct
comparable clinical trials. Most AP patients admitted to
the hospital have at least few hours of history. The idea
of immunomodulation seems to be attractive but needs
further investigations.

In conclusion, the circulating neutrophil and activity
are reduced in the early period of Cn-induced AP in
rats. Adhesion molecule CD11b blockade can prevent
pancreatic infiltration and oxidative stress within the
pancreatic gland during AP in rats. Lipopolysaccharide
septic challenge does not change the eatly course of Cn-
induced AP in rats.
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