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ABSTRACT

Purpose: To investigate the role of B-(1-3)-D-glucan on *™Tc labelled Escherichia coli translocation and cytokines
secretion in rats submitted to small bowel ischemia/reperfusion injury. Methods: Five groups (n=10 each) of Wistar rats
were subjected to control(C), sham(S), group IR subjected to 45 min of bowel ischemia/60 min of reperfusion(I/R), and
group I/R+glucan subjected to 45 min of bowel ischemia/60 min of reperfusion(I/R) and injected with 2mg/Kg intramuscular.
Translocation of labelled bacteria to mesenteric lymph nodes, liver, spleen, lung and serum was determined using
radioactivity/count and colony forming units/g(CFU/g). Serum TNFa, IL-1B, IL-6, IL-10 were measured by ELISA. Results:
CFU/g and radioactivity/count were higher in I/R than in I/R+glucan rats. In C, S and S+glucan groups, bacteria and
radioactivity/count were rarely detected. The I/R+glucan rats had enhancement of IL-10 and suppressed production of
serum TNFq, IL-1f and, IL-6, compared to I/R untreated animals. Conclusion: The -(1-3)-D-glucan modulated the
production of pro-inflammatory and anti-inflammatory cytokines during bowel ischemia/reperfusion, and attenuated
translocation of labelled bacteria.
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RESUMO

Objetivo: Investigar o papel da B-(1-3)-D-glucana na translocagdo de Escherichia coli marcada com *™Tc e na secregdo
de citocinas em ratos submetidos a isquemia e reperfusdo intestinal. Métodos: Cinco grupos (n=10 cada) de ratos Wistar
foram denominados controle (C), sham (S), grupo IR submetido a 45 minutos de isquemia do intestino delgado e 60
minutos de reperfusdo(I/R), grupo I/R+glucana com 45 minutos de isquemia e 60 minutos de reperfusdo(I/R) e tratados
com glucana 2mg/Kg intramuscular. Translocagio de Escherichia coli marcada com *™Tc, para Linfonodos mesentéricos,
figado, bago, pulméo e soro foi avaliada usando contagem de radioatividade e de unidades formadoras de colonias/g
(UFC/g) Dosagem sérica de TNFa, IL-1p, IL-6, IL-10 foi realizada pelo método ELISA. Resultados: CFU/g e contagem de
radioatividade foi significantemente maior nos ratos do grupo I/R do que no grupo I/R+glucana. Nos grupos C, S ¢
S+glucana bactérias e contagem radioativa foram raramente detectadas. Os ratos do grupo I/R+glucana tiveram aumento
de IL-10 sérica e significante redugdo da expressdo de TNFa., IL-1B e IL-6, quando comparados com os animais néo
tratados do grupo I/R. Conclusio: A 3-(1-3)-D-glucana modulou a produgéo de citocinas pro-inflamatorias e anti-inflamatérias
durante a isquemia/reperfusdo intestinal e contribuiu para reduzir a translocag@o de bactérias marcadas.

Descritores: Translocacdo bacteriana. Glucana. Intestino. Isquemia. Reperfusdo. Profilaxia.

Introduction

Maintenance of bacteria and their products in the
intestine is done by both mucin and a layer of epithelial
cells, the intestinal barrier that is essential for health and
survival. These gut cells are in constant division,
metabolizing rapidly and forming an impermeable barrier
to harmful intestinal contents. Because they are
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metabolically active, they are also susceptible to oxygen
deprivation with subsequent ischemic damage to
enterocytes and their supporting structures'. This insult
results in epithelial cell damage, decreased absorptive
function, and the loss of basement membrane integrity
leading to translocation of bacteria’. Bacterial
translocation (BT) was originally defined and described
by Berg and Garlington® as the passage of viable bacteria
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through the intestinal mucosa into the mesenteric lymph
nodes (MLN) and to other tissues and organs. It has
been suggested that gut ischemia/reperfusion induces
disruption of the intestinal mucosal barrier, allowing
translocation of bacteria and endotoxin from within the
bowel into the blood, an event that may initiate a systemic
inflammatory response and the secretion and activation
of inflammatory mediators, including cytokines*.
Although it has been difficult to show BT in clinical cases,
patients suffering from hemorrhagic shock or post-
surgical syndrome are quite susceptible to endotoxemia
and multiple organ failure®. B-(1-3)-glucan purified from
fungi have been shown to have broad anti-infective
activities®. It have been shown to bind to receptors on
leukocytes and stimulate some immune responses, such
as cytokine release’, and generation of nitric oxide®.
Soluble B-glucan has also been shown to enhance the
clearance of bacteria from the blood, and reduce mortality
in rat sepsis models’. The present experiment was
designed to analyze the effect of soluble B-(1-3)-glucan
in rats submitted to bowel ischemia, with and without
reperfusion, on translocation of **"Tc labelled bacteria
from the intestinal mucosa to MLN, liver, spleen, lung
and serum. Additionally, the levels of serum cytokines
were studied and correlated with BT and B-(1-3)-glucan
administration.

Methods
Radiolabelling of bacteria

Escherichia coli were labelled with ™Tc, as follows.
Briefly, a sample (0.1 mL) of E. coli ATCC-10536 culture,
grown overnight in soybean casein medium, was
incubated in 10mL of the same medium, under aeration,
for 4 hour at 37°C. After that, different amounts of
stannous chloride were added to 2 mL of the medium to
reach final concentrations of 40, 130, 290, 400 and 580
mM, respectively. The samples were then incubated at
37°C for 10, 20, 40 and 60 min. After incubation, 37.0 MBq
of #"Tc were added to each preparation and kept at 37°C
for 10 min. The tubes were then centrifuged at 3000x g
for 25 min, washed and resuspended with normal saline.
After three washes with saline, the *™Tc E. coli were
incubated at 37°C for 36h. Aliquots (100 mL) of
supernatant and resuspended precipitate in saline were
withdrawn for determination of radioactivity. This
procedure was repeated three times. In order to evaluate
the bacterial viability, aliquots were taken from the last
suspension, spread into a solid culture medium and
incubated at 37°C for 24 h. The effect of the procedure
on the bacterial viability was assessed by comparing the
colony-forming units per mL (CFU/mL) of labelled and
unlabelled E. coli.

Animals

Male Wistar rats weighing 285+14g were maintained
under conditions with controlled temperature, on a 12h
light-dark cycle and fed ad libitum with commercially
available rat chow and water. They were randomly divided

into four groups (n=10 each), and named, respectively: C
group, for non-operated rats, which were the controls, S
group, for sham-operated, I/R for rats submitted to 45
minutes of intestinal ischemia and 60 minutes reperfusion,
and I/R+glucan for those ischemia/reperfusion group
treated with glucan (2mg/Kg) intramuscular. All the
animals were gavaged with *™Tc E. coli, two hours before
the operative procedures. After fasting overnight, the
animals were anesthetized with intramuscular ketamine
(50mg/kg) and xilazine (7mg/kg). In the I/R and I/
R+glucan groups, the superior mesenteric artery (SMA)
was occluded with a microvascular clamp. The laparotomy
incision was then closed, to be opened 45 minutes later
for removal of the clamp. Reperfusion was confirmed by
the return of pulsation to the mesenteric arcade. The
incision was again closed and the animals were killed
with overdose of anesthetic 60 minutes later.

Glucan administration

For each experiment, soluble B-(1-3)-D-glucan
(Imunoglucan®) was administered intramuscularly to 10
rats of I/R+glucana group, at a dose of 2mg/Kg of body
weight.

Measurement of radioactivity, bacterial counting and
cytokines

At the end of the procedures, under aseptic
conditions, a midline laparotomy was performed and
blood was collected from the portal vein for culture,
counting and cytokines assays. One mL of serum was
aliquoted for radioactivity counting. One gram of MLN
complex, spleen, liver and lung were removed for counting
and culture, if 1g of tissue was available; otherwise, the
entire organ was weighed. Tissues were homogenized
and solubilized. Aliquots of 0.2mL were processed and
were then counted in a PerkinElmer - Wizard TM Gama
Counter. Other portions (0,2mL) were cultured on
selective MacConkey’s agar and blood agar for detection
of gram-negative and gram-positive bacteria,
respectively. The plates were examined after 24 and 48
hours of incubation at 37°C. Portal blood samples were
used for measurement of tumor necrosis factor-alfa
(TNFa), interleukin-1 (IL-1p), interleukin-6 (IL-6), and
interleukin-10 (IL-10) assayed using ELISA. Sensitivity
of detection was 30 pg/ml for all cytokines. Procedures
involving animals and their care were conducted in
conformity with the Guide for the Care and Use of
Laboratory Animals, US National Research Council,
1996. The data analysis were performed using the
BioEstat 2.0 program. The results were tabulated and
compared by ANOVA using post hoc analysis with
Newman-Keuls test. P<=0.05 was considered statistically
significant.

Results
All animals survived the experimental protocol. The

bacterial viability test showed that the number of colony
forming units (CFU) of the E. coli under radiolabelling
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procedure was the same as that grown in absence of
mT¢ (data not shown). When the C and S groups were
compared with I/R, and I/R+glucan groups, a significant
variation on the labelled bacteria migration to different
organs was found. As shown in Table 1, the concentration
of radio labelled E. coli was the greatest in the MLN,
lung, and liver in ischemia/reperfusion (IR) rats. So, the
MLN, spleen, liver, lung and serum from I/R rats had
significantly higher levels of radioactivity than did the
organs from the I/R+glucan (p<0.01). The level of
positive cultures with CFU was significantly higher in I/
R rats than in I/R+glucan group (Table 2). The C group
was the only one where the organs and serum were free
of any bacterial colony. In the S group the bacteria were
rarely detected. As observed with the mean count of
radioactivity, bacteria were less detected in the spleen
than in the other organs studied (Tables 1,2). The most

common bacteria cultured from the organs and serum
were E. coli and Enterococcus. TNF-a, IL-1, IL-6, and
IL-10 were not detected in the serum of the C group,
while there concentrations in the serum of S operated
rats were 41,7+9,4pg/ml, 34+11pg/mL, 144+17pg/mL and,
94+21pg/mL respectively. Significant increase in serum
level of TNF-ot (753.7+9 1 pg/ml), IL-1B (588.7+100pg/ml),
IL-6 (422.1£56pg/ml) and, IL-10 (311+52pg/mL) was
observed in I/R group, when compared with C and S rats
(p<0,01). The I/R+glucan rats had the serum levels of
TNF-o (98+23pg/mL), IL-1P (122+19pg/ml) and, IL-6
(110+£31pg/mL) significantly lower than that observed in
the I/R rats (p<0,01). Nevertheless, an inverse result was
observed in the IL-10. There was a significant increase
(p<0,01) in the level of IL-10 in the I/R+glucan group
when compared to the I/R (Table 3).

TABLE 1 - Level of radioactivity (mean counts per minute per gram) from MLN, Spleen, Liver, Lung and Serum after *™Tc

E. coli translocation studies.

Groups n MLN Spleen Liver Lung Serum

C 10 0 0 4+1.2 2+1.1 2+0.9
S 10 4109 0 0 3+1.2 0

/'R 10 742+61* 334+42% 682+83* 795+ 132%* 420+27*
I/R + Glucan 10 212429 174+ 14 322+45 275195 186+23

C, Control; S, Sham; I/R ischemia/reperfusion; I/R+glucam, ischemia/reperfusiont+glucan intramuscular.

*p < 0,01 compared to S, C, I/R+glucan

TABLE 2 - Magnitude (CFU per gram of tissue) of bacterial translocation to several organs and serum, comparing groups

with and without B-(1-3)-D-glucan intramuscular.

Groups n MLN Spleen Liver Lung Serum
C 10 0 0 0 0 0

S 10 2+0.2 0 0 4+1.3 0

/R 10 253 +32% 112+12%* 178 £18* 285+21%* 166.5 +£32*
I/R + Glucan 10 74+ 18 4749 82+22 7712 69+ 14

C, Control; S, Sham; I/R ischemia/reperfusion; I/R+glucam, ischemia/reperfusion+glucan intramuscular.

*p < 0.01 compared to C, S, I/R+glucan

TABLE 3 - Portal serum levels of cytokines comparing groups with and without 3-(1-3)-D-glucan intramuscular.

Groups n TNF-o(pg/mL) IL-1B(pg/mL) IL-6 (pg/mL) IL-10 (pg/mL)
C 10 0 0 0 0

S 10 41,7+9,4* 34+11%* 144 £ 17% 94+21*
IR 10 753.7£91%* 588.7£100** 422.1 £56** 311£52%*
I/R + Glucan 10 98 +23 122+19 110+31 430142

C, Control; S, Sham; I/R ischemia/reperfusion; I/R+glucam, ischemia/reperfusion+glucan intramuscular.

*p<0.01 compared to I/R, and I/R+glucan
** p<0.01 compared to I/R+glucan
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Discussion

The gut has been suggested to be a port of entry for
bacteria after intestinal mucosal injury and endotoxin
challenge!'®. The translocation process involves the initial
attachment of the bacteria to the gut wall, which by itself
can elicit production of cytokines and initiate the
subsequent inflammatory response. Once intact microbes
penetrate the mucosa, they may be transported to distant
organs of even the systemic circulation''. As shown in
the present study, bowel ischemia and reperfusion
promoted bacteria translocation. In addition, when
compared to the control and sham, this phenomenon was
significantly higher for MLN, spleen, liver, lungs and,
serum in all other groups. Redan et al'? speculate that the
route of BT is through lymphatics into the right side of
the heart and then to the lung. The pulmonary vascular
bed would then represents the first capillary system in
which the translocated bacteria encounter circulating
phagocyte cells. In fact, a great amount of colony-
forming units of bacteria were found in the lung. The
hypoxia, followed by change in intestinal barrier function,
generates a vicious cycle of increased permeability,
leading to toxic mediators release, and resulting in a
further increase in gut permeability, facilitating the BT"?.
However, no significant difference in radioactivity and
CFU were found when they were compared the S group,
where the intestines were gently manipulated, and in the
C group. In this study, increased serum levels of TNF-a,
IL-1PB, IL-6 and IL-10 reflected the ischemia/reperfusion
injury, as demonstrated by other in vivo trials'*'>. It has
been suggested that IL-6 produced by intraepithelial
lymphocytes is responsible for the loss of intestinal
barrier function following hemorrhage, and the extent of
loss can be correlated with plasma levels of this
cytokine'®. In the rats treated with soluble B-(1-3)-D-
glucan it was observed a significantly different cytokine
response, which was characterized by decreased
production of TNF-q, IL-1P, and IL-6, suggesting that
immunomodulation with soluble glucan might act to
depress the inflammatory cytokine response. The
decrease in secretion of these pro-inflammatory cytokines
coincided with the increase in IL-10 expression and could,
at least in part, be explained by the action of this cytokine
known to have anti-inflammatory activity. In fact, [L-10
has been shown to inhibit lipopolissacharide-induced
monocyte tissue factor expression in whole blood '7 and
to decrease TNF-a production in human monocytes'®. In
a model of murine E. coli sepsis, TNF-a and IL-1 levels
in soluble glucan-treated mice were significantly lower
than in untreated control animals'®. The levels of
radioactivity and colony forming units of bacteria on
MLN, spleen, liver, lungs and, serum were lower 1/
R+glucan rats than the I/R ones, meaning that the use of
soluble glucan resulted in an overall decrease in bacterial
translocation.

Conclusion

Based on the present data, we conclude that
stimulation of the reticuloendothelial system by soluble
B-(1-3)-D-glucan modulated the production of pro-
inflammatory and anti-inflammatory cytokines during
intestinal ischemia/reperfusion, and attenuated the
translocation of **"Tc labelled bacteria.

References

1. Grots MR, Ding J, Guo W, Huang Q, Deitch EA.
Comparison of plasma cytokine levels in rats
subjected to superior mesenteric artery occlusion or
hemorrhagic shock. Shock. 1995; 3:362-8.

2. Alexander JW, Gianotti L, Pyles T, Carey MA,
Babcock GF. Distribuition and survival of Escherichia
coli translocation from the intestine after thermal
injury. Ann Surg. 1991; 213:558-66.

3. Berg R, Garlington A W. Translocation of certain
indigenous bacteria from the gastrointestinal tract to
the mesenteric lymph-nodes and the other organs in
a gnotobiotic mouse model. Infect Immunol. 1979;
23:403-11.

4. Caty MG, Guice KS, Oldham KT, Remick DG, Kunkel
SI. Evidence for tumor necrosis factor-induced
pulmonary injury after intestinal ischemia-
reperfusion injury. Ann Surg. 1990; 212:694-700.

5. Heckbert SR, Vedder NB, Hoffman W, Winn RK,
Hudson LD, Jurkovich GJ. Outcome after hemorrhagic
shock in trauma patients. J Trauma. 1998; 45: 545-9.

6. Williams DL, Mueller A, Browder W. Glucan-based
macrophage stimulators: a review of their anti-
infective potential. Clin Immunother. 1998; 5:392-9.

7. Soltys J, Quinn MT. Modulation of endotoxin ans
enterotoxin-induced cytokine release by in vivo
treatment with b-(1-6)-branched b-(1-3)-glucan. Infect
Immunol. 1999; 67:244-52.

8. Sakurai T, Kaise T, Yadomae T, Matsubara C. Different
role of serum components and cytokines on alveolar
macrofage activation by soluble fungal (1-3)beta-D-
glucan. Eur J Pharmacol. 1997; 334:255-63.

9. Tzianabos AO, Cisneros RL. Prophylaxis with the
immunomodulator PGG glucan enhances antibiotic
efficacy in rats infected with antibiotic-resistant
bacteria. Ann N'Y Acad Sci. 1996; 797:285-7.

10. Wilmore D W, Smith R J, O’Dwyer ST, Jacobs DO,
Ziegler TR, Wang XD. The gut: A central organ after
surgical stress. Surgery. 1988; 104: 917-23.

11. Deitch E A, Specian R D, Berg R D. Endotoxin-induced
bacterial translocation and mucosal permeability: Role
of xanthine oxidase, complement activation, and
macrophage products. Crit Care Med. 1991; 19: 785-91.

12. Redan J A, Rush B F, McCullough J N, Michiedo GW,
Murphy TF, Dikdan GS. Organ distribution of

radiolabelled enteric Escherichia coli and after
hemorrhagic shock. Ann Surg. 1990;2 11:663-8.

Acta Cirurgica Brasileira - Vol 21 (Suplemento 4) 2006 - 21



Araujo-Filho I et al

13. Swank G M, Deitch E A. Role of the gut in multiple
organ failure: Bacterial translocation and permeability
changes. World J Surg. 1996; 20:411-7.

14. Fujino Y, Suzuki Y, Kakinoki K, Tanioka Y, Ku Y,
Kuroda Y. Protection against experimental small
intestinal ischaemia-reperfusion injury with
oxigenated perfluorochemical. Br J Surg. 2003;
90:1015-20.

15. Grotz M, Deitch EA, Ding J, Xu D, Huang Q, Regel G.
Intestinal cytokine response after gut ischemia: role
of gut barrier failure. Ann Surg. 1999; 229:478-86.

16. Wang W, Smail N, Wang P Chaudry IH: Increased gut
permeability after hemorrhage is associated with
upregulation of local and systemic IL-6. J Surg Res.
1998, 79:39-46.

17. Lindmark E, Tenno T, Chen J, Siegbahn A. IL-10
inhibits LPS-induced human monocyte tissue factor
expression in human blood. Br J Haematol. 1998;
102:597-604.

18. Shin DI, Banning U, Kim YM, Veheyen J, Hannen M,
Veheyen J, Hannan M, Bonig H. Interleukine 10
inhibits TNF-alfa production in human monocytes
independently of interleukin 12 and interleukin 1 beta.
Immunol Invest. 1999; 28:165-75.

19. Rasmussen LT, Fandrem J, Seljelid R. Dynamics of
blood components and peritoneal fluid during
treatment of murine E. coli sepsis with B-1,3-D-
polyglucose derivatives: II. Interleukin 1, tumor
necrosis factor, prostaglandin E2, and leukotriene B4.
Scand J Immunol. 1990; 32:333-40.

Correspondence: Conlflict of interest: none
Aldo Cunha Medeiros Supported by a grant from CNPq, Brazil.
Av. Miguel Alcides Aratjo, 1889

59078-270 - Natal - RN - Brazil

e-mail: aldo@ufrnet.br

How to cite this article:

Aratjo-Filho I, Régo ACM, Pinheiro LAM, Azevedo IM, Medeiros VB, Branddo-Neto J, Medeiros AC. Prevention of
bacterial translocation using 3-(1-3)-D-glucan in small bowel ischemia and reperfusion in rats. Acta Cir Bras. [serial on the
Internet] 2006;21 Suppl 4. Available from URL: http://www.scielo.br/acb.

22 - Acta Cirurgica Brasileira - Vol 21 (Suplemento 4) 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


