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Abstract
Background: This randomized controlled trial investigated the role of omega-3 supplementation on C5L2 gene
expression in type 2 diabetics.

Methods: Subjects in the omega-3 group received 4 g omega-3 per day and subjects in the placebo group took
four capsules of placebo per day for 10 weeks. Gene expression was measured by RT- PCR at the beginning and
end of the study.

Results: The results of this study show depletion in the omega-3 group, but the mean difference between two
groups was not significant.

Conclusions: Understanding the effect of the omega-3 pathway could contribute to targeting treatment of diabetes

and its comorbidities.
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Background

Diabetes is a metabolic disorder that influences white
adipose tissue (WAT) secretory adipokines such as lep-
tin, adiponectin and acylation stimulating protein (ASP)
[1]. ASP is an adipokine produced by adipose tissue that
affects glucose metabolism and fat storage. ASP gener-
ally increases with obesity, type 2 diabetes, and cardio-
vascular disease [2]. In recent years, adipose tissue has
been considered an endocrine organ responsible for the
development of chronic diseases such as diabetes. In the
two decades after the discovery of adipokines, the rela-
tionship between pancreatic cells and adipose tissue has
been found to be a two-way pathway [3].

C5L2 is a protein with high chemical absorption that
connects via separate sites to receptors such as C3a, C5a,
Cba des-Arg, and C3a des-Arg (ASP). Triglyceride synthe-
sis, however, occurs only when it connects to ASP [4].
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C5L2 is an orphan G protein-coupled receptor (GPCR)
family and has a high affinity to bind with ASP. It is a
functional receptor for ASP and, if a signaling pathway ex-
ists via receptors, external agonists and antagonists can be
clearly identified [5]. C5L2 knock-out mice show in-
creased food intake, increased WAT, altered glucose/insu-
lin metabolism, and change in adiponectin and insulin
gene expression, which could lead to the development of
insulin resistance. Disruption of C5L2 gene-induced
macrophage presence in WAT contributes to obesity-
associated disorders [6].

Factors that alter insulin resistance can induce changes
in C5L2 gene expression [7]. Thiazolidinediones are
anti-diabetic drugs with PPARy agonistic characteristics
[8]. Previous studies examined how thiazolidinediones
such as rosiglitazone increase C5L2 mRNA and cell sur-
face proteins [9]. Omega-3 fatty acids decrease blood tri-
glyceride levels [10,11]. Regular intake of omega-3 may
reduce the complications of diabetes [12,13]. The effect
of pharmacological doses, such as anti-inflammatory ef-
fects, however, are not been clearly understood at the
molecular level [11]. Recent studies show that PPARYy is
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Table 1 Primers sequencing and information
Gene name Sequence Length ™ CG%
C5L2 forward GCTGCAGTGTGTGGTGGACTAC 22 56.7 59.1%
C5L2 reverse AAGAAACCGGATGGCAGTCA 20 56.6 50.0%
Gap DH forward AAGGTGAAGGTCGGAGTCAAC 21 54.3 524%
Gap DH reverse GGGGTCATTGATGGCAACAATA 22 580 45.5%

a molecular target for omega-3 fatty acids which in-
creases with n-3 fatty acids treatment [11,14].

It seems that omega-3 and thiazolidinediones use the
same mechanism for PPARy activation and the molecu-
lar effects of this agent have not been clearly explained.
The present study examines the effect of omega-3 sup-
plementation on C5L2 gene expression in type 2 diabetic
patients.

Methods

Patients and supplementation

Forty-five type 2 diabetic mellitus (T2DM) patients (17
males, 28 females, 4065 years of age; mean age: 53.77 yr)
enrolled in this survey. One patient subsequently with-
drew. Patients were informed of the goal and possible
risks of the study and that they were free to withdraw at
any time. This study was approved by the Tehran Univer-
sity of Medical Sciences (TUMS) ethical committee (ID:
15176). Informed consent forms were obtained from all
participants after the purpose of the study was explained
to them. This study registered on www.clinicaltrial.org as
NCTO01478776.

All patients were diagnosed by an endocrinologist based
on fasting blood sugar. The exclusion criterion was having
consumed omega-3 supplements within three months of
the beginning of the study. No patient had complications
of diabetes, thyroid disorder, nor did they use anti-obesity
drugs. None were pregnant or breastfeeding. None was re-
ceiving thiazolidinediones or insulin therapy. All patients
were requested to maintain their usual exercise and diet-
ary habits. All participants were treated with metformin
and glibenclamide.

Table 2 Anthropometric data of patients and controls

All participants were divided into two randomly allo-
cated groups (omega-3 or placebo) by random permuted
blocks within the strata (BMI) method. The omega-3
group received 4 capsules of omega-3 (640 mg EPA,
DHA, ALA, vitamin E) daily, and the placebo group took
4 placebo capsules per day for 10 wk. PBMC isolation,
RNA extraction, cDNA synthesis, and real-time PCR for
gene expression were done as described in previous stud-
ies [15,16]. Sequencing and information about primers are
shown in Table 1.

Statistical analysis

Statistical analysis was done using SPSS 18.0 for win-
dows. Data was expressed as mean + SD. The Kolmogorov—
Smirnov distribution test was used for departure from
normality and nonparametric tests were used for data ana-
lyses that did not show normal distribution. Variables
within and between groups were analyzed using the two-
related sample test (Wilcoxon) and the two-independent
sample test (Mann-Whitney U). If data had a normal distri-
bution, the independent sample test and paired ¢-test were
used for comparisons between groups, before and after
treatment, and within groups, respectively. P-value < 0.05
was considered statistically significant.

Results and discussion

General information

A total of 44 patient volunteers (61.3% female, 38.6%
male) were enrolled in this study. Anthropometrics of the
treatment and placebo groups are shown in Table 2. There
were no statistically significant differences in age, weight,
height, BMI, waist and hip circumferences between the
omega-3 and placebo groups (P = NS).

Omega-3 group

Placebo group

Before After Before After
Age (years) 5423 + 164 - 5332 + 145 -
Weight (Kg) 69.21 + 284 6896 + 2.91 63.57 + 2.65 63.60 + 2.78
Height (cm) 162 £ 2.11 - 156 + 1.37 -
Waist circumflex (cm) 8641 + 233 86.15 + 244 83.66 + 2.10 83.16 + 2.24
Hip circumflex (cm) 10254 + 162 101.83 + 1.66 9725+ 174 9722 £ 181
BMI (kg/mz) 26.19 £ 0.78 2611 £ 084 2593 £ 092 2595 + 098

All values are expressed as means + SEM.
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Table 3 A_CT and mean of C5L2 gene expression in PBMC
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Omega-3 (n=22) Placebo (n=22) p valueat
C5L2 gene expression Before 10.19 £ 2.87 10.90 + 2.87 0.26
in PBMC After 9.16 £ 1.20 934 +1.07 0.77
Difference —1.03 + 365 —1.55+ 299 061
p valueb* 0.01 0.001
Mean of C5L.2 gene 048 + 049 044 + 053 0.66

expression in PBMC

Data are reported as means +SD. A_CT = CT of target gene - CT of _GAP DH.

*two related sample tests (Wilcoxon) # two independent sample tests (Mann Whitney U).

C5L2 gene expression in PBMC extracted mRNA

The results showed that, by the end of the study, C5L2 gene
expression as shown with cycle threshold modification
between C5L2 and GAP DH, had decreased significantly
in both the omega-3 and placebo supplemented groups
(P = 0.01 and P = 0.001, respectively). Gene expression
in the two groups were calculated with 274", before and
after treatment showed no significant difference (P = 0.66)
(Table 3, Figure 1). The Prism software was used for ex-
plain fold changes modifications.

In this study, 44 diabetic patients enrolled in a 10 wk
omega-3 and placebo supplementation study to deter-
mine the effect of omega-3 supplementation on C5L2.
Fisette et al. have demonstrated that changes in ASP can
influence diet-induced insulin resistance. Changes in the
ASP-C5L2 pathway in obesity could accelerate obesity
and co-morbidities such as T2DM and atherosclerosis
[17]. Augmentation in ASP and TG in morbidly obese
patients can alter the profile of the C5L2 receptor, ASP
gene expression, and metabolic factors that show a com-
pensatory response in patients [18]. Studies on knock-
out mice show that C5L2 changes insulin expression
and glucose metabolism and contributes to changes in
insulin and adiponectin gene expression, and insulin re-
sistance [6].

Insulin resistance and exercise change muscle function
in obese diabetic men, contributing to changes C5L2
gene expression. These results indicate that insulin sen-
sitivity may allow coupling of C5L2 levels to fat storage
and utilization [7]. Acylation-stimulating protein and its
receptor C5L2 contribute to adipocyte metabolism. In
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Figure 1 Gene expression of C5L2 in omega-3 and
placebo groups.

adiposities, sexual hormones such as progesterone and
testosterone down-regulate C5L2. This is in contrast to
thiazolidinediones such as rosiglitazone that up-regulate
both C5L2 mRNA and C5L2 cell-surface protein [9]. ASP
resistance is a product of sex-steroid hormones via C5L2
and may contribute to changes in the function of adipose
tissue and insulin resistance in humans [19]. Tom et al.
examined the effects of ASP on adipocytes and macro-
phages. Treatment with ASP on adipocytes had no effect
on ligand binding of C5L2. Their results demonstrate
ASP-induced inflammatory cytokines in adipocytes via
PI3 kinase- and NF«B-dependent pathways, particularly at
high physiologic doses [20].

In mature adipocytes treated with multiple doses of
oleate or palmitate for 18 h, the C5L2 mRNA expression
levels did not significantly decrease. These results sug-
gest that down-regulation of C5L2 mRNA and protein
may relate to impaired insulin [21]. Fusakio et al. [22]
demonstrated that naive natural killer cells express C5aR
and C5L2 mRNA, but did not express protein. Induced
sepsis with Escherichia coli did not change C5L2 expres-
sion, but had a significant effect on IFN-y and TNF-a
serum levels. Zheng et al. [23] investigated C5L2 poly-
morphism in Chinese subjects and demonstrated that
the 698CT genotype of C5L2 may be related to T2DM.
The heterozygous expression of this gene may relate to
metabolic abnormalities.

The demonstration of a functional ASP receptor using
gain- and loss-of-function examinations is an important
step in understanding the mechanisms of ASP function.
Future studies of C5L2 activation and signaling, especially
ligand binding, may help find C5L2 agonists-antagonists
that might be modulators of the ASP pathway [5]. Al-
though there is much left to learn about the role of C5L2
in humans, this investigation suggests that C5L2 may play
a role in metabolic syndrome and diabetes.

Conclusions

This study was a clinical trial of the effects of omega-3
supplementation on C5L2 gene expression in diabetic
patients. It is postulated that omega-3 induced down-
regulation of C5L2 gene expression in the omega-3 group.



Farahbakhsh-Farsi et al. Journal of Diabetes & Metabolic Disorders 2014, 13:1

http://www.jdmdonline.com/content/13/1/1

Abbreviations

ALA: A-Linolenic acid; ASP: Acylation stimulating protein; BMI: Body mass
index; C5L2: C5a anaphylatoxin chemotactic receptor; CVD: Cardiovascular
disease; DHA: Docosa hexaenoid acid; EPA: Eicosa pentaenoic acid;

FPG: Fasting plasma glucose; GPCR: G protein-coupled receptor; Gap

DH: Glyceraldehyde 3-phosphate de hydrogenase; INF-y: Interferon gamma;
PBMC: Peripheral blood mononuclear cell; PPAR-y: Peroxisome proliferator-
activated receptor y; RCT: Randomized controlled trial; T2DM: Type 2
diabetes mellitus; TG: Tri acyl glycerol; TM: Temperature; TNF-a: Tumor
necrosis factor alfa; TUMS: Tehran University of Medical Sciences; WC: Waist
circumference; WAT: White adipose tissue.

Competing interests
No potential conflicts of interest relevant to this article were reported.

Authors’ contributions

PFF and MD; Design and conduct of the study, PFF, MR and MHJ; data
collection, PFF and MRE; analysis, PFF, AASY, FK and SAD data interpretation
and all authors have involved the manuscript writing. All authors read and
approved the final manuscript.

Acknowledgments

This study was supported by Health Services grants from the School of
Nutritional Science and Dietetics of Tehran University of Medical Sciences
(ID: 15176). This study was registered in accordance with the clinical trial
registration system (NCT01478776).

Author details

'Cellular and Molecular Nutrition Department, School of Nutritional Sciences
and Dietetics, Tehran University of Medical Sciences, Tehran, Iran.
“Department of Nutrition and Biochemistry, School of Public Health, Tehran
University of Medical Sciences, Tehran, Iran. *Community Nutrition
Department, School of Nutritional Sciences and Dietetics, Tehran University
of Medical Sciences, Tehran, Iran. 4Depar'[ment of Biostatistics, School of
Public Health, Tehran University of Medical Sciences, Tehran, Iran.

Received: 2 August 2013 Accepted: 27 September 2013
Published: 6 January 2014

References

1. Tahiri Y, Karpe F, Tan GD, Cianflone K: Rosiglitazone decreases postprandial
production of acylation stimulating protein in type 2 diabetics. Nutr Metab
(Lond) 2007, 4:11.

2. Fisette A, Poursharifi P, Oikonomopoulou K, Munkonda MN, Lapointe M,
Cianflone K: Paradoxical glucose-sensitizing yet proinflammatory effects
of acute ASP administration in mice. Mediators Inflamm 2013,
2013:713284.

3. Dunmore SJ, Brown JE: The role of adipokines in beta-cell failure of type
2 diabetes. J Endocrinol 2013, 216:T37-45.

4. Kalant D, Cain SA, Maslowska M, Sniderman AD, Cianflone K, Monk PN: The
chemoattractant receptor-like protein C5L2 binds the C3a des-Arg77/
acylation-stimulating protein. J Biol Chem 2003, 278:11123-11129.

5. Kalant D, MaclLaren R, Cui W, Samanta R, Monk PN, Laporte SA, Cianflone K:
C5L2 is a functional receptor for acylation-stimulating protein. J Bio/
Chem 2005, 280:23936-23944.

6. Gauvreau D, Gupta A, Fisette A, Tom FQ, Cianflone K: Deficiency of C5L2
increases macrophage infiltration and alters adipose tissue function in
mice. PLoS One 2013, 8:60795.

7. Roy C, Paglialunga S, Schaart G, Moonen-Kornips E, Meex RC, Phielix E,
Hoeks J, Hesselink MK, Cianflone K, Schrauwen P: Relationship of C5L2

receptor to skeletal muscle substrate utilization. PLoS One 2013, 8:257494.

8. Wang Y, Lam KS, Kraegen EW, Sweeney G, Zhang J, Tso AW, Chow WS, Wat
NM, Xu JY, Hoo RL, Xu A: Lipocalin-2 is an inflammatory marker closely
associated with obesity, insulin resistance, and hyperglycemia in
humans. Clin Chem 2007, 53:34-41.

9. Maclaren R, Kalant D, Cianflone K: The ASP receptor C5L2 is regulated by
metabolic hormones associated with insulin resistance. Biochem Cell Biol
2007, 85:11-21.

10. Sanders TA, Oakley FR, Miller GJ, Mitropoulos KA, Crook D, Oliver MF:
Influence of n-6 versus n-3 polyunsaturated fatty acids in diets low in

Page 4 of 4

saturated fatty acids on plasma lipoproteins and hemostatic factors.
Arterioscler Thromb Vasc Biol 1997, 17:3449-3460.

11. Im DS: Omega-3 fatty acids in anti-inflammation (pro-resolution) and
GPCRs. Prog Lipid Res 2012, 51:232-237.

12. Stone NJ: Fish consumption, fish oil, lipids, and coronary heart disease.
Am J Clin Nutr 1997, 65:1083-1086.

13. Bucher HC, Hengstler P, Schindler C, Meier G: N-3 polyunsaturated fatty
acids in coronary heart disease: a meta-analysis of randomized controlled
trials. Am J Med 2002, 112:298-304.

14. Magee P, Pearson S, Whittingham-Dowd J, Allen J: PPARgamma as a molecular
target of EPA anti-inflammatory activity during TNF-alpha-impaired skeletal
muscle cell differentiation. J Nutr Biochem 2012, 23:1440-1448.

15. Mottaghi A, Salehi E, Keshvarz A, Sezavar H, Saboor-Yaraghi AA: The influence
of vitamin A supplementation on Foxp3 and TGF-beta gene expression in
atherosclerotic patients. J Nutrigenet Nutrigenomics 2012, 5:314-326.

16.  Mottaghi A, Salehi E, Sezavar H, Keshavarz SA, Eshraghian MR, Rezaei N,
Rejali L, Saboor-Yaraghi AA: The in vitro effect of oxidized LDL and PHA
on proliferation and gene expression of regulatory T cells in patients
with atherosclerosis. Iran J Allergy Asthma Immunol 2012, 11:217-223.

17. Fisette A, Lapointe M, Cianflone K: Obesity-inducing diet promotes
acylation stimulating protein resistance. Biochem Biophys Res Commun
2013, 437:403-407.

18. Maclaren RE, Cui W, Lu H, Simard S, Cianflone K: Association of adipocyte
genes with ASP expression: a microarray analysis of subcutaneous and
omental adipose tissue in morbidly obese subjects. BMC Med Genomics
2010, 3:3.

19. WenY, Wang H, Maclaren R, Lu H, Hu XF, Cianflone K: Sex steroid
hormones induce acylation stimulating protein resistance in 3T3-L1
adipocytes. J Cell Biochem 2008, 105:404-413.

20. Tom FQ, Gauvreau D, Lapointe M, Lu H, Poursharifi P, Luo XP, Cianflone K:
Differential chemoattractant response in adipocytes and macrophages
to the action of acylation stimulating protein. Eur J Cell Biol 2013,
92:61-69.

21. Wen'Y, Wang HW, Wu J, Lu HL, Xia Z, Cianflone K: [Expression of acylation
stimulating protein receptor (C5L2) in preadipocytes during
differentiation and under stimulation of free fatty acids]. Zhonghua Yi Xue
Za Zhi 2007, 87:2571-2574.

22. Fusakio ME, Mohammed JP, Laumonnier Y, Hoebe K, Kohl J, Mattner J:
C5a regulates NKT and NK cell functions in sepsis. J Immunol 2011,
187:5805-5812.

23. Zheng YY, Xie X, Ma YT, Yang YN, Fu ZY, Li XM, Ma X, Chen BD, Liu F:
Relationship between type 2 diabetes mellitus and a novel
polymorphism C698T in C5L2 in the Chinese Han population. Endocrine
2012, 41:296-301.

doi:10.1186/2251-6581-13-1

Cite this article as: Farahbakhsh-Farsi et al.: Effect of omega-3 supple-
mentation versus placebo on acylation stimulating protein receptor
gene expression in type 2 diabetics. Journal of Diabetes & Metabolic Disor-
ders 2014 13:1.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients and supplementation
	Statistical analysis

	Results and discussion
	General information
	C5L2 gene expression in PBMC extracted mRNA

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


