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Water permeability is a measure of severity in acute appendicitis
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ABSTRACT
Acute appendicitis is the most common indication for pediatric abdominal emergency surgery.
Determination of the severity of appendicitis on clinical grounds is challenging. Complicated appendicitis
presenting with perforation, abscess or diffuse peritonitis is not uncommon. The question remains why
and when acute appendicitis progresses to perforation. The aim of this study was to assess the impact of
water permeability on the severity of appendicitis. We show that AQP1 expression and water permeability
in appendicitis correlate with the stage of inflammation and systemic infection parameters, leading eventu-
ally to perforation of the appendix. AQP1 is also expressed within the ganglia of the enteric nervous sys-
tem and ganglia count increases with inflammation. Severity of appendicitis can be correlated with water
permeability measured by AQP1 protein expression and increase of ganglia count in a progressive manner.
This introduces the question if regulation of water permeability can present novel curative or ameliorating
therapeutic options.
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Introduction

Acute appendicitis is the most common indication for emergency
abdominal surgery in children1,2. Advances in the technology
and improved access to imaging modalities have changed the
diagnostics and management of acute appendicitis3,4. The clinical
evaluation of the severity of appendicitis represents a challenge
for the surgeon and can determine the treatment5. Complicated
appendicitis presenting with perforation, abscess, or diffuse peri-
tonitis is not uncommon and is reported in up to 30–50% in
some studies6,7. The risk of fast progression of the disease and
perforation is especially high in young children7. Albeit several
studies on clinical parameters as well as prognostic serum
markers candidates e.g. infection markers, fibrinogen etc.8, the
question still remains why and when appendicitis leads to
perforation.

We hypothesize that water permeability along with one of its
key players namely the water channel protein AQP1, the first
molecular water channel described9), might play an important role
in the process of enteric wall perforation in progressive appendi-
citis. We hypothesize that an increase in water permeability
together with an increasing inflammatory process leads to a circle
of increased enteric wall permeability, transgression of bacteria,
enteric wall edema, hypoxia and eventually perforation.

Aquaporins are a family of water channels that are responsible
for water transport through membranes and are expressed in vari-
ous epithelial and endothelial tissues as well as in the peripheral
and central nervous system10. The different AQP isotypes take part
in several functional processes such as phagocytosis, apoptosis,
migration and neuronal signal transduction10,11. While the function
of several AQP channels in the central nervous system is actively
researched, their expression and function in the digestive tract

and especially the enteric nervous system is still largely unknown.
A connection between AQP1 expression, as a measure of water
permeability, and acute inflammation of the appendix has not
been examined before.

Materials and methods

Patients

Forty tissue samples from patients with the diagnosis of appendi-
citis that underwent appendectomy at the University Children’s
Hospital Basel between March 2016 and July 2016 were used for
this study. Written consent of the patient’s legal guardian was
obtained prior to the operation. The use of human tissue was in
accordance with the ethics approval by the Ethics Commission
North-West-Central Switzerland in Basel (EKNZ 2015-263). The
stage of inflammation was assessed by routine scoring at the time
of surgery by the surgeon as well as by routine H.E. staining-based
pathological evaluation and categorized as acute, phlegmonous,
or perforated.

Tissue preparation

The appendix specimens for this study were prepared according
to a modification of the “Swiss role” as described by Meier-Ruge
and Bruder for histomorphological examination of the intestine12.
This “appendix role” technique allows the examination of a lon-
gitudinal section from the base to the tip of the appendix on
one slide. Appendices were cut longitudinally and rolled into a
snail with the serosa facing in and the mucosa facing out of the
role. The tissue was embedded in OCT (TissueTek) and snap
frozen.
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Immunohistochemical and immunofluorescence staining

The samples were cut to a thickness of 7lm were cut on a cryo-
tome and mounted onto microscope slides displaying the entire
appendix role from base to tip (Figure 1(A,B)). For the immunohis-
tochemical AQP1 staining, a HRP-AEC kit (R&D Systems,
Minneapolis, MN) was used according to the manufacturer’s proto-
col using the primary polyclonal rabbit anti-AQP1 antibody (Merck
Millipore, Germany) at a dilution of 1:400. The slides were counter-
stained with a hematoxylin solution (Spitalpharmazie USB Basel,
Switzerland). Negative controls using the antibody diluent (DAKO,
Denmark) and missing the primary antibody were included in
every staining cycle. Slides were analyzed by using an Olympus
BX43 microscope. The staining was scored by two independent
examiners who were blinded regarding clinical data.

For AQP1 and MAP2 immunofluorescence double staining, the
polyclonal rabbit anti-AQP1 antibody (Merck Millipore, Germany)
and the monoclonal mouse MAP2 antibody (Abcam, UK) both at a
dilution of 1:200 were used following a standardized protocol. As
secondary antibodies goat anti-mouse IgG1 AlexaFluor 488 and
goat anti-rabbit AlexaFluor 647 were used. Negative controls miss-
ing the primary antibody were included in every staining cycle.
Slides were mounted using ProLongVR Gold Antifade Mountant

with DAPI (Life Technologies, Thermo Fisher Scientific Inc., USA).
Slides were analyzed with an Olympus BX63 microscope using
CellSens software. For the analysis, three consecutive pictures of
each base and tip of the resected specimens were recorded at a
magnification of 10�, and the ganglia of the enteric nervous sys-
tem were counted by two independent examiners.

Statistical analysis

Data were analyzed using the SPSS version 23.0 (SPSS, Chicago,
IL), and a p values of less than 0.05 was defined as significant. For
analyzing the correlation of the diagnosis with AQP1 expression
and infection parameters, the Spearman’s-rank-correlation-coeffi-
cient was used.

Results

We examined samples of 40 patients, including 21 males and
19 females, with a mean age of 10 years old ranging from 2.9
to 17.7 years (Table 1). Neither sex nor age had a statistically
significant impact on perforation. The laboratory parameters

Figure 1. (A) Cryosection and (B) H.E. staining of appendix role. (C–F) Representative images of control, AQP1 negative, AQP1 mildly positive and strongly positive
immunohistochemical staining (10� standard microscopic enlargement) (G) Consecutive pictures of tip and base were taken (10� standard microscopic enlargement)
and AQP1 positive ganglia were counted (H) Immunofluorescence co-staining revealed different expression patterns for AQP1 and MAP2 (40x standard microscopic
enlargement).
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C-reactive protein (CRP) and leucocyte count were available for
all patients.

AQP1 expression in inflamed appendices

Overall, AQP1 expression was present in the mucosa, in the longi-
tudinal and circular muscle layers, in the serosa, and in blood ves-
sels in the meso-appendix, which served as an internal positive
control. Lymph follicles within the intestinal wall were negative for
AQP1 and thus served as an internal negative control. Changes in
the AQP1 expression, however, were most prominent in the longi-
tudinal and circular muscle layers. A score combining the intensity
and area of AQP1 staining of mucosa, musculature, and serosa
was used for assessment. AQP1 expression was categorized as
AQP1 negative, mildly positive, or strongly positive (Figure 1). Out
of the 40 samples, a total of 14 (35%) were negative, 14 (35%)
were mildly positive, and 12 (30%) were strongly positive (Table 1,
Figure 1(C–F)). According to their clinical and pathological scoring,
they were classified as acute n¼ 14 (35%), as phlegmonous n¼ 19
(47.5%), and as perforated n¼ 5 (12.5%). A significantly positive
correlation between the AQP1 expression and the stage of the dis-
ease was found (correlation coefficient 0.542, p� 0.001) (Figure 2).
Furthermore, we defined an inflammation score depending on
whether the standard clinical inflammation parameters CRP and/or
leucocyte count were elevated. In 9 of these 40 patients (22.5%),
neither CRP nor leucocyte count were elevated, in 19 (47.5%) one
of the values was elevated and in 12 (30%) both were elevated.
We found a significantly positive correlation between these inflam-
mation parameters and the stage of the disease (correlation coeffi-
cient 0.575, p� 0.001) (Figure 2). Moreover, there was a significant
positive correlation between the laboratory inflammation param-
eter and the expression of AQP1 in the tissue (correlation coeffi-
cient 0.347, p¼ 0.028) (Figure 2). Taking these finding together,
we show that AQP1 expression and with it water permeability
seems to be up-regulated with increasing inflammation locally in
the appendix. This local inflammation correlates with systemic
infectious parameters in the blood.

Enteric nervous system ganglia of the appendix and AQP1

Furthermore, prominent changes in the enteric nervous system
were observed in the inflamed specimen regarding number
and localization of ganglia. 23 inflamed appendices were further
examined. Ganglia count showed that 65.2% of the specimens had
a higher ganglia count in the inflamed region, namely the tip of
the appendix, compared to the not inflamed region (Figure 1(G),
Table 2). When combining staining for AQP1 with staining for the
neuronal ganglion marker MAP213, we could show that although
AQP1 is located within the ganglia it is not co-localized with

MAP2. (Figure 1(H)). Our findings show that AQP1 is located in
ganglionic fibers surrounding MAP2-positive neurons of the
enteric nervous system of the appendix.

Discussion

In this study, we found a positive correlation of AQP1 expression
in progressive appendicitis, and with this water permeability of
the entire enteric wall, with the stage of inflammation. The
increase of water permeability appears to eventually be associated
with perforation of the appendix wall. Furthermore, AQP1 is
expressed within the ganglia of the enteric nervous system of the
appendix and inflammation appears to be associated with an
increase of ganglia within the inflamed region. Moreover, a signifi-
cant positive and continuous correlation between CRP and leuco-
cyte count and AQP1 expression was found.

Water permeability and inflammation

The expression of the water channel AQP1 has been shown to be
essential in many different physiological processes throughout the
whole body. The major function of APQ1 is maintaining and regu-
lating water homeostasis. There is previous evidence that APQ1
plays a role in some aspects of the peripheral nervous system10,14.
We show here that in the progression of appendicitis there is an
increase of AQP1 expression and, inevitably associated with this,
an increase of water permeability of the entire enteric wall in the
inflamed region. We can only speculate whether the inflammation
of the appendix leads to an increase of APQ1, or a primary up-
regulation of AQP1 in the appendix leads to an increase of intes-
tinal wall permeability and susceptibility to bacteria transgression
and organ infection. The clinically relevant outcome in both cases
is an increase in water influx into all layers of the appendix wall,
leading to edematous transformation, probably hypoxia and
perforation.

In tumor disease, for example, there is evidence that up-regula-
tion of AQP1 expression is linked to hypoxia15–17. In accordance
with prior findings of Rodr�ıguez-Sanju�an et al., we found a signifi-
cant positive and continuous correlation between CRP and leuco-
cyte count and the stage of the inflammation18. Nonetheless,
laboratory infection parameters individually remain weak diagnos-
tic markers and cannot replace but only supplement the thorough
clinical examination of the typical clinical presentation by an expe-
rienced surgeon19. We, however, also found a significant positive
correlation of systemic inflammation values and the expression of
AQP1 in the organ. This strengthens a theory of a progressive
course of the disease. One might even hypothesize that by select-
ive inhibition of AQP1 and water permeability, perforation could
be kept at bay.

Table 1. Patient characteristic.

Patient characteristics All patients
Acute

appendicitis
Phlegmonous
appendicitis

Perforated
appendicitis Control

Age at operation years (mean) 2.9–17.7 (10) 5.5–17.0 (11) 2.9–17.7 (11.3) 8.0–13.0 (9.8) 10.0–16.0 (13)
Sex f/m (%) 50/50 42.9/57.1 52.6/47.4 40/60 100/0
AQP1 expression negative 14 8 4 0 2

mildly positive 14 4 9 1 0
strongly positive 12 2 6 4 0

Inflammation parameters (CRP/Leucocytes) none elevated 9 7 0 1 2
one elevated 19 6 12 1 0
both elevated 12 1 7 3 0
total 40 14 19 5 2

aAge and sex ns., correlation of AQP1 expression and inflammation depicted in Figure 2.

1038 N. PINI ET AL.



Expression of AQP1 in the enteric nervous system

While the function of several AQP isotypes in the central nervous
system is being actively researched, their expression and physio-
logical function in the digestive tract and especially in the enteric
nervous system is still largely unknown and results are controver-
sial. Gao et al. first reported a strong AQP1 protein expression in
the submucosal and myenteric nerve plexus in the human esopha-
gus. AQP1 is co-localized with S-100, indicating glial cell-specific
AQP1 expression, while neurons in the ganglia were not positive
for AQP120. The neuronal expression pattern of AQP1 in rat ileum
however was reported to present strong expression of AQP1 in a
subset of neurons in both myenteric and submucosal plexus of
the enteric nervous system21. In this study, 9% of neurons that
were positive for the neuronal marker HuC/D expressed AQP1. The
localization of AQP1 in neurons and fibers of rat myenteric nerve
plexus was confirmed by a further study22. Contrary to this,
Arciszewski et al. confirmed the neuronal expression pattern

observed in the rat ileum, but found AQP1 in the ovine duode-
num to be mainly expressed in the submucosal but not in the
myenteric plexus23. This last study further hypothesizes that some
AQP1 immuno-reactive neurons may function as sensory neurons.

The distribution of the AQP1 water channels in the enteric ner-
vous system could suggest a functional involvement of AQP1 in
regulating water homeostasis, intestinal motility, mucosal transport
and enteric pain perception20. Rare AQP1-deficient humans did
not present with overt gastrointestinal symptoms24. However, the
distribution pattern of AQP1 immuno-reactivity in the enteric ner-
vous system appears to be species-specific. The expression of
AQP1 has not been conclusively addressed in the entire intestine
of any species.

In our pediatric patient appendices we found AQP1 positive
ganglia most prominently but not exclusively in the myenteric
plexus. Within the ganglia, AQP1-positive cells did not co-localize
with MAP2-positive neurons, which is in agreement with earlier
findings by Gao et al.20. Although the functional aspect of AQP1-
mediated water homeostasis has not been addressed yet, AQP1
may well be involved in the physiological and pathophysiological
neuronal activity by regulating water homeostasis in the ganglia
and nerve fiber bundles of the enteric nervous system.

A further functional aspect of nerve function evolves around
pain perception. AQP1 has been found to be an important factor
in axonal growth and the regeneration of dorsal root ganglion
neurons which transduce peripheral pain signals through small-
diameter, non-myelinated C-fibers17. Our histopathological finding
of an increased number of ganglia in the inflamed region of the
appendix could strengthen a role of AQP1 positive ganglia in the
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Figure 2. Correlation of the stage of the disease with AQP1 expression and CRP and leucocyte count A significantly positive correlation of the stage of the disease
with the AQP1 expression (correlation coefficient 0.542, p� 0.001) (A) as well as with CRP and Leucocyte values (correlation coefficient 0.575, p� 0.001) (B) is shown.
Moreover, a significantly positive correlation of laboratory inflammation parameters with AQP1 expression in the tissue (correlation coefficient 0.347, p¼ 0.028) (C) could
be found.

Table 2. Distribution of ganglia.

Ganglion count
Specimen with higher total

number of ganglia (n) Percent (%)

Base 4 17.4
Tip 15 65.2a

No difference 4 17.4
Total 23 100
aSignificantly positive correlation of higher ganglion count with location in tip
(inflamed region).
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process of pain signaling and lead to interesting future investiga-
tions. It presents a challenge to utilize targeted inhibition of AQP1
in the treatment of this disease.

Targeting AQP1

There are several inhibitors of AQP1 that are currently being eval-
uated. Amongst the quaternary ammonium based compounds
TEA is the lead component in blocking AQP1. It is more selective
for AQP1 than for potassium channels and is highly effective
regarding water permeation25. TEA potently and reversibly inhibits
water permeation without influencing AQP1 plasma membrane
expression levels25,26. The bumetanide derivatives AqB007 and
AqB011 represent selective blockers of AQP1 ion channel conduct-
ance27, and a few further chemical compounds have been tested
as AQP1 inhibitors28. Although none of these inhibitors has
entered clinical testing as AQP1 inhibitor yet, efforts are being
made towards development of possible therapeutics.

Conclusions

Severity of appendicitis and of systemic inflammation parameters
can be positively correlated with water permeability, as measured
by AQP1 protein expression in a progressive manner.
Inflammation correlates with an increased ganglia count in the
enteric nervous system, in which AQP1 is present in MAP2-nega-
tive cells. Both, increase in AQP1 expression and in ganglia count,
strengthen the theory of a progressive course of the disease. This
might in the future lead to novel curative or ameliorating treat-
ment options.

Disclosure statement

The authors report no conflicts of interest.

Funding

Department Chirurgie, University Hospital Basel, [2015–2016].

References

1. St Peter SD, Tsao K, Spilde TL, et al. Single daily dosing cef-
triaxone and metronidazole vs standard triple antibiotic regi-
men for perforated appendicitis in children: a prospective
randomized trial. J Pediatr Surg 2008;43:981–5.

2. Graffeo CS, Counselman FL. Appendicitis. Emerg Med Clin
North Am 1996;14:653–71.

3. Herliczek TW, Swenson DW, Mayo-Smith WW. Utility of MRI
after inconclusive ultrasound in pediatric patients with sus-
pected appendicitis: retrospective review of 60 consecutive
patients. AJR Am J Roentgenol 2013;200:969–73.

4. Doria AS, Moineddin R, Kellenberger CJ, et al. US or CT for
diagnosis of appendicitis in children and adults? A meta-
analysis. Radiology 2006;241:83–94.

5. Kulik DM, Uleryk EM, Maguire JL. Does this child have bac-
terial meningitis? A systematic review of clinical prediction
rules for children with suspected bacterial meningitis.
J Emerg Med 2013;45:508–19.

6. Zhang S, Du T, Jiang X, Song C. Laparoscopic appendectomy
in children with perforated appendicitis: a meta-analysis.
Surg Laparosc Endosc Percutan Techniq. 2017. [Epub ahead
of print]. doi: 10.1097/SLE.0000000000000411

7. Lee SL, Stark R, Yaghoubian A, et al. Does age affect the out-
comes and management of pediatric appendicitis? J Pediatr
Surg 2011;46:2342–5.

8. Acharya A, Markar SR, Ni M, Hanna GB. Biomarkers of acute
appendicitis: systematic review and cost-benefit trade-off
analysis. Surg Endosc 2017;31:1022–31.

9. Preston GM, Carroll TP, Guggino WB, Agre P. Appearance of
water channels in Xenopus oocytes expressing red cell
CHIP28 protein. Science 1992;256:385–7.

10. Verkman AS. Aquaporins in clinical medicine. Annu Rev Med
2012;63:303–16.

11. Carbrey JM, Agre P. Discovery of the aquaporins and devel-
opment of the field. Handb Exp Pharmacol 2009;190:3–28.

12. Meier-Ruge WA, Bruder E. Pathology of chronic constipation in
pediatric and adult coloproctology. Pathobiology 2005;72:1–102.

13. Bachmann L, Besendorfer M, Carbon R, et al.
Immunohistochemical panel for the diagnosis of
Hirschsprung's disease using antibodies to MAP2, calretinin,
GLUT1 and S100. Histopathology 2015;66:824–35.

14. Ma T, Hasegawa H, Skach WR, et al. Expression, functional
analysis, and in situ hybridization of a cloned rat kidney
collecting duct water channel. Am J Physiol
1994;266:C189–97.

15. Echevarria M, Munoz-Cabello AM, Sanchez-Silva R, et al.
Development of cytosolic hypoxia and hypoxia-inducible fac-
tor stabilization are facilitated by aquaporin-1 expression.
J Biol Chem 2007;282:30207–15.

16. Abreu-Rodriguez I, Sanchez Silva R, Martins AP, Soveral G,
Toledo-Aral JJ, Lopez-Barneo J, et al. Functional and tran-
scriptional induction of aquaporin-1 gene by hypoxia; ana-
lysis of promoter and role of Hif-1alpha. PLoS One
2011;6:e28385.

17. Zhang J, Xiong Y, Lu LX, et al. AQP1 expression alterations
affect morphology and water transport in Schwann cells and
hypoxia-induced up-regulation of AQP1 occurs in a HIF-
1alpha-dependent manner. Neuroscience 2013;252:68–79.

18. Rodriguez-Sanjuan JC, Martin-Parra JI, Seco I, et al. C-
reactive protein and leukocyte count in the diagnosis of
acute appendicitis in children. Dis Colon Rectum 1999;
42:1325–9.

19. Andersson RE. Meta-analysis of the clinical and laboratory
diagnosis of appendicitis. Br J Surg 2004;91:28–37.

20. Gao H, He C, Fang X, et al. Localization of aquaporin-1 water
channel in glial cells of the human peripheral nervous sys-
tem. Glia 2006;53:783–7.

21. Nagahama M, Ma N, Semba R, Naruse S. Aquaporin 1 immu-
noreactive enteric neurons in the rat ileum. Neurosci Lett
2006;395:206–10.

22. Ishihara E, Nagahama M, Naruse S, et al. Neuropathological
alteration of aquaporin 1 immunoreactive enteric neurons in
the streptozotocin-induced diabetic rats. Autonom Neurosci
2008;138:31–40.

23. Arciszewski MB, Stefaniak M, Zacharko-Siembida A, Calka J.
Aquaporin 1 water channel is expressed on submucosal but
not myenteric neurons from the ovine duodenum. Ann.
Anat 2011;193:81–5.

24. Preston GM, Smith BL, Zeidel ML, et al. Mutations in aqua-
porin-1 in phenotypically normal humans without functional
CHIP water channels. Science 1994;265:1585–7.

25. Detmers FJ, de Groot BL, Muller EM, et al. Quaternary
ammonium compounds as water channel blockers.
Specificity, potency, and site of action. J Biol Chem
2006;281:14207–14.

1040 N. PINI ET AL.

https://doi.org/10.1097/SLE.0000000000000411


26. Brooks HL, Regan JW, Yool AJ. Inhibition of aquaporin-1
water permeability by tetraethylammonium: involvement of
the loop E pore region. Mol Pharmacol 2000;57:1021–6.

27. Kourghi M, Pei JV, De Ieso ML, et al. Bumetanide derivatives
AqB007 and AqB011 selectively block the Aquaporin-1 ion

channel conductance and slow cancer cell migration. Mol
Pharmacol 2016;89:133–40.

28. Mola MG, Nicchia GP, Svelto M, et al. Automated cell-based
assay for screening of aquaporin inhibitors. Anal Chem
2009;81:8219–29.

JOURNAL OF ENZYME INHIBITION AND MEDICINAL CHEMISTRY 1041


	Water permeability is a measure of severity in acute appendicitis
	Introduction
	Materials and methods
	Patients
	Tissue preparation
	Immunohistochemical and immunofluorescence staining
	Statistical analysis

	Results
	AQP1 expression in inflamed appendices
	Enteric nervous system ganglia of the appendix and AQP1

	Discussion
	Water permeability and inflammation
	Expression of AQP1 in the enteric nervous system
	Targeting AQP1

	Conclusions
	Disclosure statement
	References



<<
	/PreserveCopyPage true
	/MonoImageDownsampleType /Bicubic
	/MonoImageDict <<
		/K -1
	>>
	/ParseICCProfilesInComments true
	/PreserveHalftoneInfo false
	/TransferFunctionInfo /Preserve
	/GrayImageMinResolution 150
	/EncodeColorImages true
	/AutoFilterGrayImages true
	/ImageMemory 1048576
	/PDFXRegistryName ()
	/EmbedJobOptions true
	/MonoImageFilter /CCITTFaxEncode
	/PDFXNoTrimBoxError true
	/ASCII85EncodePages false
	/DefaultRenderingIntent /Default
	/GrayImageAutoFilterStrategy /JPEG
	/PDFXCompliantPDFOnly false
	/GrayImageFilter /DCTEncode
	/ColorImageResolution 150
	/DownsampleMonoImages true
	/EncodeGrayImages true
	/ColorImageFilter /DCTEncode
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/ParseDSCComments true
	/ColorImageAutoFilterStrategy /JPEG
	/EmbedOpenType false
	/AntiAliasMonoImages false
	/JPEG2000ColorImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/CreateJDFFile false
	/PreserveEPSInfo false
	/PDFXSetBleedBoxToMediaBox true
	/DSCReportingLevel 0
	/NeverEmbed [
	]
	/Optimize true
	/Description <<
		/DEU <>
		/NOR <>
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/ESP <>
		/FRA <>
		/SUO <>
		/JPN <>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/DAN <>
		/PTB <>
		/SVE <>
	>>
	/CreateJobTicket false
	/EndPage -1
	/MonoImageDepth -1
	/GrayImageResolution 150
	/AutoFilterColorImages true
	/AlwaysEmbed [
	]
	/ColorImageMinResolution 150
	/ParseDSCCommentsForDocInfo true
	/sRGBProfile (sRGB IEC61966-2.1)
	/AutoRotatePages /All
	/MonoImageResolution 600
	/AllowTransparency false
	/GrayACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DoThumbnails false
	/GrayImageDepth -1
	/AntiAliasGrayImages false
	/ColorImageDownsampleThreshold 1.5
	/CompressObjects /Tags
	/AntiAliasColorImages false
	/EmbedAllFonts true
	/ColorImageMinResolutionPolicy /OK
	/PDFXOutputConditionIdentifier ()
	/PreserveFlatness true
	/DownsampleColorImages true
	/MonoImageDownsampleThreshold 1.5
	/PDFXOutputIntentProfile ()
	/GrayImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/UsePrologue false
	/ColorACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/JPEG2000GrayACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorConversionStrategy /sRGB
	/EmitDSCWarnings false
	/MonoImageMinResolutionPolicy /OK
	/UCRandBGInfo /Remove
	/DetectCurves 0.1
	/ColorSettingsFile (None)
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/GrayImageDownsampleThreshold 1.5
	/CropColorImages true
	/MonoImageMinResolution 600
	/JPEG2000ColorACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/CalRGBProfile (sRGB IEC61966-2.1)
	/CompressPages true
	/Binding /Left
	/PDFXTrapped /False
	/PDFX3Check false
	/DetectBlends true
	/JPEG2000GrayImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/GrayImageDownsampleType /Bicubic
	/CompatibilityLevel 1.6
	/PassThroughJPEGImages false
	/PDFXOutputCondition ()
	/CannotEmbedFontPolicy /Warning
	/AllowPSXObjects true
	/LockDistillerParams true
	/ConvertImagesToIndexed true
	/GrayImageMinResolutionPolicy /OK
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoPositionEPSFiles true
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/DownsampleGrayImages true
	/PDFX1aCheck false
	/CropGrayImages true
	/CalGrayProfile (Gray Gamma 2.2)
	/CropMonoImages true
	/SubsetFonts true
	/ColorImageDownsampleType /Bicubic
	/CheckCompliance [
		/None
	]
	/PreserveOPIComments false
	/PreserveOverprintSettings true
	/EncodeMonoImages true
	/MaxSubsetPct 100
	/ColorImageMinDownsampleDepth 1
	/ColorImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/OPM 1
	/StartPage 1
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


