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RAPID COMMUNICATION

Effects of type 5-phosphodiesterase inhibition on energy
metabolism and mitochondrial biogenesis in human adipose
tissue ex vivo
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ABSTRACT. Objective: An excess of adipose tissue (AT) in obese individuals is linked to increased cardiovascular risk and mi-
tochondria have been shown to be defective in the muscle and AT of patients with metabolic disorders such as obesity and Type
2 diabetes. Nitric oxide (NO) generated by endothelial NO synthase (eNOS) plays a role in mitochondrial biogenesis through
cyclic-GMP (cGMP). AT harbors the whole molecular signaling pathway of NO, together with type 5-phosphodiesterase (PDE-
5), the main cGMP catabolising enzyme. Aim: Our aim was to evaluate the effect of the modulation of NO pathway, through
PDE-5 inhibition, on energy metabolism and mitochondria biogenesis in human omental AT. Methods and measurements: Cul-
tured human omental AT was stimulated with PDE-5 inhibitor, vardenafil, at different concentration for 24 and 72 h. Analysis
of the expression of both key-regulator genes of adipocyte metabolism and mitochondria-biogenesis markers was performed.
Results: We found an increased gene expression of peroxisome proliferator-activated receptor-y (PPAR-), adiponectin, and pro-
liferator-activated receptor gamma coactivator-1 o (PGC-10) after a 24-h stimulation with vardenafil at the lowest concentra-
tion employed compared to controls (p<0.05). After 72 h of stimulation, a significant increase of mitochondrial DNA was found
compared to control samples (p<0.05). Conclusion: Our data suggest that PDE-5 inhibition could have an impact on mito-
chondrial content of human AT suggesting a positive effect on energy metabolism and adding new elements in the compre-
hension of AT pathophysiology.
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INTRODUCTION copy number of specific mitochondrial proteins and the
The expansion of body fat, particularly of visceral adi- functional capacity of each mitochondrial pathway may
pose tissue (AT), has a great influence on insulin sensi- vary greatly between different tissues and different phys-
tivity and both glucose and lipid metabolism. Moreover, iological conditions (4). Nisoli et al. suggested that nitric
an excess of AT in obese individuals, especially of vis- oxide (NO), generated by endothelial NO synthase
ceral AT, is linked to increased cardiovascular risk (1). (eNOS), might play a major role in the regulation of in-
Among the different mechanisms implicated in the creasing mitochondrial biogenesis in several tissues in-
pathogenesis of insulin resistance, the existence of an cluding white adipocytes (5). A cyclic-GMP (cGMP) me-
impaired mitochondrial function has been recently high- diated pathway represents a way of action of NO, lead-
lighted. The mitochondria of the main tissues involved in ing to an upregulation of peroxisome proliferator-acti-
glycemic control, muscle, and AT, are in fact defective vated receptor y (PPAR-y) coactivator-1 o (PGC-1ay), one
or less functional in subjects affected by obesity with in- of the main regulators of mitochondrial biogenesis (6).

sulin resistance or by Type 2 diabetes. This deficit has Engeli et al. showed how AT harbors the whole molecu-
been hypothesized to contribute to the impairment of lar signaling pathway of NO, including eNOS, guanylate
signal transduction, and substrate transport and oxida- ciclase (GC) and cGMP-dependent-protein kinase (PKG)
tion (2, 3). (7). On the other side, conversion of cGMP to linear GMP
Mitochondrial biogenesis describes the generation of is one of the main regulatory event of NO-pathway and
more mitochondria in response to increased energy de- is performed by cGMP-specific enzyme called phospho-

mands (e.g. cell growth and division). Conversely, the diesterase type 5 (PDE-5) (8). It is known that adipocytes
express also PDE-5 (9). PDE-5 inhibition can affect
adipocyte function by modulating adipogenesis and glu-
cose uptake in in vitro animal models (10). However, the
Key-words: Adipose tissue, nitric oxide, cyclic-guanylyl monophosphate, type 5- available da‘ta abou‘t ‘this pa‘thway in humans are not con-
phosphodiesterase, mitochondrial biogenesis. clusive (»I 1)
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MATERIALS AND METHODS
Cell cultures

Samples of human OAT were obtained from 5 male pa-
tients (mean age 62%4 yr), undergoing elective surgical
correction at the Geriatric Surgery Clinics of the Univer-
sity Hospital of Padua of umbilical hernia or laparocele,
pathologies classically reducing physical activity. Exclu-
sion criteria were absence of cancer, metabolic disorders,
and a therapy with oral anticoagulants, thiazolidine-
diones, PDE5 inhibitors, NO-donors. The study was ap-
proved by the local Ethics Committee. Patients were
treated in accordance with the principles of the Declara-
tion of Helsinki.

Surgical samples (4-5 g) of OAT were purged, minced
under sterile conditions and placed in Dulbecco’s Mod-
ified Eagle Medium (DMEM) supplemented with 1.5%
BSA and antibiotic/antifungal mixture (penicillin
G/streptomycin/amphotericin B). Mature adipocytes were
the main constituents of OAT (>95%). A solution of PDE-
5 inhibitor, vardenafil (Bayer, Milano, Italy) in Dimethyl
sulfoxide (DMSO) (Sigma Aldrich, Milano, Italy) was
added to a final concentration ranging from 10-12M to
10-8M. The NO donor DETA NONOate (Cayman Chem-
icals purchased by INALCO, Milano, Italy) was employed
as positive control at the final concentration of 10-5M
(12). Considered the very small amount of OAT obtain-
able from each patient, we decided to focus specifically
on rapid (24 h) and long-term (72 h) stimulation for the
analysis of the variation gene expression profile.

Tissue fragments were stimulated up to 72 h and medi-
um containing vehicle (DMSO, negative control), PDE-5
inhibitor or NO donor was changed every 24 h. Ex-
perimets were performed in duplicate. Finally OAT sam-
ples were harvested and stored at —80 C until total RNA
and DNA extraction.

Quantitative real-time PCR

Total RNA from up to 200 mg of OAT tissue was isolat-
ed with the RNeasy Mini kit (Qiagen, Milan, ltaly) after
separation of aqueous phase from lipid phase with RNA
Bee reagent (Duotech, Milan, Italy). The amount of RNA
isolated (ranging from 3 to 5 pg of total RNA from each
sample) was determined by spectrometry at 260 nm with
a Nanodrop 1000 (Euroclone, Milan, ltaly). Total RNA was
used for first-strand cDNA synthesis using the Superscript
Il Reverse Transcriptase (Life Technologies, Milan, Italy)
and Random Hexamers (Life Technologies) according to
the manufacturer’s instructions. cDNA were tested by
PCR using specific oligonucleotide primers for the house-
keeping gene B-actin.

Different sets of primers (intron spanning) were used to
quantify mRNA expression level of PPAR-y, adiponectin,
and PGC-To by quantitative real time PCR with SYBR
Green (Life Tecnologies). Melt curves were performed
for the Sybr Green analysis. The cDNA was amplified and
quantified using a Step One plus Real Time PCR System
(Life Tecnologies). Data were normalized to Glyceralde-
hyde 3-phosphate dehydrogenase (GAPDH) as internal
housekeeping gene.

To estimate the mitocondrial DNA (mtDNA) copy number
we used the previously reported set of primers and
probes for APP and CO Il used by Malena et al. (13) on
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genomic DNA extracted with the QlAamp DNA Blood
mini kit (Qiagen). Experiments were performed 3 times
in triplicate. Data are shown as the mean=SD of the mean
of 3 different experiments performed in triplicate. Data
elaboration was performed as relative quantification anal-
ysis using the AAcycle-threshold method.

Statistical analysis

All statistics were performed using SPSS software (ver-
sion 15.1; SPSS Inc. Chicago, lllinois, USA). Student's t-
test and analysis of variance were used to compare
means of gene expression and mtDNA analysis. The sig-
nificance level was set to p=0.05. Variables are given as
mean=SD.

RESULTS

After 24 h, NO donor induced a significant increase of
the expression of PPARyin OAT compared to control
samples (p<0.05) (Fig. 1A). Vardenafil stimulation induced
a significant increase of this gene at the concentrations of
10-12M and 10-"M compared to controls (p<0.05) (Fig.
1A-1). The same behavior was observed for adiponectin
gene expression compared to control samples (p<0.05)
(Fig. 1A-ll). After 72-h treatment, no difference in gene
expression was found between control and all treated
samples (data not shown).

NO donor induced a significant increase of the expres-
sion of PGC-Ta both after 24 and 72 h in OAT compared
to controls (p<0.05) (Fig. 1B-I), whereas vardenafil stim-
ulation induced a significant increase of this gene only
after 72 h at 10-'2M concentration (p<0.05) (Fig. 1B-).
mtDNA content showed no significant variation for all
conditions tested after 24 h (Fig. 1B-Il). On the other
hand, a significant increase of mtDNA was observed af-
ter a 72-h treatment with NO donor and vardenafil at
10-12M and 10-''M compared to control samples
(p<0.05) (Fig. 1B-II).

DISCUSSION

In this study, we have reported the effect of the treat-
ment of whole human OAT with a specific PDE-5 in-
hibitor, vardenafil, showing an up-regulation of PPAR-y,
adiponectin, and PGC-Ta after 24 h and of mtDNA after
72 h at lower dosages. PDE-5 inhibitors, that ultimately
increase intracellular cGMP concentration, are worldwide
employed for the treatment of erectile dysfunction (ED).
Endothelial dysfunction, atherosclerosis, metabolic, and
hormonal abnormalities play a central role in the patho-
genesis of ED (14). On the other side, ED represents an
early marker of several clinical conditions such as hyper-
tension, cardiovascular disease, diabetes mellitus, and
mainly metabolic syndrome and obesity. The adminis-
tration of PDE-5 inhibitors in patients classically present-
ing a high incidence of metabolic derangements prompt-
ed us to investigate on the effect of the modulation of
the NO pathway in human OAT.

PPAR-yis a key transcription factor, up-regulated during
adipogenesis, that modulates the expression of several
downstream genes typical of mature adipocytes, such as
glucose transporter GLUT-4, and adiponectin (15). On
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Fig. 1 - Gene expresston analysis and quantification of mitochondrial DNA (mtDNA) in human omental adipose tissue stimulated in
vitro with vardenafil at concentration ranging from 10-2M to 10-8M. In negative control (CTRL) any stimulation was omitted whereas
in the positive control (NO), nitric oxide donor was added at the final concentration of 10-°M. A) Gene expression ana/ysrs of perox-
isome proliferator-activated receptor y (PPARY) (I) and adsponectln (Il) after 24 h (white bars) and 72 h (black bars) of stimulation. Da-
ta are expressed as normalized relative guantlty (nRQ) nificance *p<0.05 compared to time-matched control. B) Gene expres-
sion analysis of PPAR-y coactivator-1 a (PGC-10) (I) and quant:ﬁcat:on of mitochondrial DNA (ll) after 24 h (white bars) and 72 h (black
bars) of stimulation. Data are expressed as nRQ. Significance *p<0.05 compared to time-matched control.

the other side, adiponectin is an adipokine acting as drial toxicity exerted by ROI (21). Furthermore, in our
strong positive modulator of insulin sensitiveness of pe- study vardenafil, exerted its action at doses much lower
ripheral tissues (15, 16). PGC-Ta gene expression and (10-12-10-10 M) that those showed by Zhang et al. with
mtDNA are, instead, both markers associated with an sildenfil in mouse mesenchymal cell-derived adipocytes
increased mitochondrial biognenesis. Moreover, mito- (10). This discrepancy could be likely due to the higher
chondrial function has been linked to adiponectin syn- affinity of vardenafil for PDE-5 (22) and to the use of 3-
thesis in adipocytes and mitochondrial dysfunction in AT isobutyl-1-methyl-xanthine (IBMX) as PDE inhibitor for
may explain decreased plasma adiponectin levels in obe- adipocyte differentiation, forcing to higher doses of silde-
sity (17). eNOS system plays, in fact, an important role in nafil to evidence any effect on cultured cells. Finally, our
adiponectin synthesis in adipocytes by increasing mito- findings are also in accordance with previous data from
chondrial biogenesis and enhancing mitochondrial func- animal experimental studies, where mitochondrial bio-
tion (18). Our data suggest that PDE-5 inhibition partially genesis was increased in cultured adipocytes from trans-
reflects the direct stimulation of OAT with NO, obtained genic mice undergoing an hyper-activation of NO path-

by the use of an NO-donor, that similarly stimulates way through the blockade of cannabinoid receptor (23).
PPAR-y (10), the master regulator of adipogenesis, PGC- The NO acts through the second messanger cGMP and

1a, the master regulator of mitochondrial biogenesis, the subsequent increase of oxidative phosphorylation has
and adiponectin, the most important insulin-sensitizing profound consequences on energy metabolism (6). Re-
adipokine. However, we cannot exclude that PDE-5 in- cent studies performed on animal models revealed that
hibition could act through different pathways. In fact, it the hyper-production of cGMP, obtained in transgenic
has been demonstrated in L6E9 myoblasts that reduc- mice through the hyper-expression of NO and the con-
tion of intracellular levels of reactive oxygen intermedi- sequent constant activation of GC, leads to protection
ates (ROI), such as superoxyde, can act as molecular from weight gain and to an increased oxygen consump-
switch detouring G1-phase cells towards differentiation tion under high fat diet (24), but the significance of these
instead of cell growth and division (19). Enhanced levels effects is not clearly understood in humans. On these ba-
of cGMP are known to impair NADPH-oxidase expres- sis, the intriguing hypothesis that the modulation of the
sion, one of the main enzymes involved in superoxyde NO pathway in human AT could partially modulate en-
production (20). It could alternatively be speculated that ergy metabolism remains to be further investigated both
PDE-5 inhibition could reduce ROI levels in an indirect in vitro, in particular on function of isolated mitochon-
manner, inducing adipocyte differentiation, featured by dria, and in vivo experiments (25).

increased PPAR-y expression, and improving mitochon- Besides, the lack of data on protein-expression and on
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the use of a specific cGMP-dependent kinase inibitor, the
heterogeneity and reduced number of patients represent
the main limitation of this study. Further studies will be
necessary to evaluate the proper extensibility of this da-
ta. Our results add new elements in the comprehension
of AT physiology and open new cues for the pharmaco-
logical modulation of AT function.

ACKNOWLEDGMENTS
We thank all the staff of the Center for Human Reproduction Pathology.

Declaration of interest

The authors declare that there is no conflict of interest that could be per-
ceived as prejudicing the impartiality of the research reported.

Funding

This research did not receive any specific grant from any funding agen-
cy in the public, commercial, or not-for-profit sector.

REFERENCES

1. Weiss R, Caprio S. The metabolic consequences of childhood obe-
sity. Best Pract Res Clin Endocrinol Metab 2005, 19: 405-19.

2. Patti ME, Corvera S. The role of mitochondria in the pathogenesis
of type 2 diabetes. Endocr Rev 2010, 31: 364-95.

3. Choo HJ, Kim JH, Kwon OB, et al. Mitochondria are impaired in the
adipocytes of type 2 diabetic mice. Diabetologia 2006, 49: 784-
91.

4. Lee S, Kim S, Sun X, Lee JH, Cho H. Cell cycle-dependent mito-
chondrial biogenesis and dynamics in mammalian cells. Biochem
Biophys Res Commun 2007, 357: 111-7.

5. Nisoli E, Clementi E, Paolucci C, et al. Mitochondrial biogenesis in
mammals: the role of endogenous nitric oxide. Science 2003, 299:
896-9.

6. Nisoli E, Falcone S, Tonello C, et al. Mitochondrial biogenesis by
NO yields functionally active mitochondria in mammals. Proc Natl
Acad Sci U S A 2004, 101: 16507-12.

7. Engeli S, Janke J, Gorzelniak K, et al. Regulation of the nitric oxide
system in human adipose tissue. J Lipid Res 2004, 45: 1640-8.

8. Rybalkin SD, Yan C, Bornfeldt KE, Beavo JA. Cyclic GMP Phospho-
diesterases and Regulation of Smooth Muscle Function. Circ Res
2003, 93: 280-91.

9. Enoksson S, Degerman E, Hagstrom-Toft E, Large V, Arner P.
Various phosphodiesterase subtypes mediate the in vivo an-
tilipolytic effect of insulin on adipose tissue and skeletal muscle in
man. Diabetologia 1998, 41: 560-8.

10.  Zhang X, Ji J, Yan G, et al. Sildenafil promotes adipogenesis

741

13.

20.

21.

22.

23.

24.

25.

PDE-5 inhibition in human adipose tissue

through a PKG pathway. Biochem Biophys Res Commun 2010,
396: 1054-9.

Moro C, Klimcakova E, Lafontan M, Berlan M, Galitzky J. Phospho-
diesterase-5A and neutral endopeptidase activities in human
adipocytes do not control atrial natriuretic peptide-mediated lipol-
ysis. Br J Pharmacol 2007, 152: 1102-10.

Selemidis S, Dusting GJ, Peshavariya H, Kemp-Harper BK, Drum-
mond GR. Nitric oxide suppresses NADPH oxidase-dependent su-
peroxide production by S-nitrosylation in human endothelial cells.
Cardiovasc Res 2007, 75: 349-58.

Malena A, Loro M, Di Re M, Holt IJ, Vergani L. Inhibition of mito-
chondrial fission favours mutant over wild-type mitochondrial DNA.
Hum Mol Gen 2009, 18: 3407-16.

Foresta C, Caretta N, Corona G, et al. Clinical and metabolic eval-
uation of subjects with erectile dysfunction: a review with a pro-
posal flowchart. Int J Androl 2009, 32: 198-211.

Tontonoz P, Spiegelman BM. Fat and Beyond: The Diverse Biology
of PPARgamma. Annu Rev Biochem 2008, 77: 289-312.
Goldstein BJ, Scalia RG, Ma XL. Protective vascular and myocar-
dial effects of adiponectin. Nat Clin Pract Cardiovasc Med 2009, 6:
27-35.

Koh EH, Park JY, Park HS, et al. Essential role of mitochondrial func-
tion in adiponectin synthesis in adipocytes. Diabetes 2007, 56:
2973-81.

Koh EH, Kim M, Ranjan KC, et al. eNOS plays a major role in adipo-
nectin synthesis in adipocytes. Am J Physiol Endocrinol Metab
2010, 298: E846-53.

Jahnke VE, Sabido O, Freyssenet D. Control of mitochondrial bio-
genesis, ROS level, and cytosolic Ca2+ concentration during the
cell cycle and the onset of differentiation in L6E9 myoblasts. Am J
Physiol Cell Physiol 2009, 296: C1185-94.

Muzaffar S, Shukla N, Angelici GD, Jeremy JY. Nitroaspirins and
morpholinosydnonimine, but not aspirin, inhibit the formation of
superoxide and the expression of gp91phox induced by endotox-
in and cytokines in pig pulmonary artery vascular smooth muscle
cells and endothelial cells. Circulation 2004, 110: 1140-7.

Turrens JF. Mitochondrial formation of reactive oxygen species. J
Physiol 2003, 552: 335-44.

Zoraghi R, Francis SH, Corbin JD. Critical amino acids in phos-
phodiesterase-5 catalytic site that provide for high-affinity interac-
tion with cyclic guanosine monophosphate and inhibitors. Bio-
chemistry 2007, 46: 13554-63.

Tedesco L, Valerio A, Cervino C, et al. Cannabinoid type 1 recep-
tor blockade promotes mitochondrial biogenesis through en-
dothelial nitric oxide synthase expression in white adipocytes.
Diabetes 2008, 57: 2028-36.

Miyashita K, Itoh H, Tsujimoto H, et al. Natriuretic peptides/cGMP/
cGMP-dependent protein kinase cascades promote muscle mito-
chondrial biogenesis and prevent obesity. Diabetes 2009, 58: 2880-
92.

Engeli S, Janke J, Gorzelniak K, et al. Regulation of the nitric oxide
system in human adipose tissue. J Lipid Res 2004, 45: 1640-8.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




