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Abstract 
Glaucoma is the second cause of blindness worldwide. This disease is a neurodegenerative disorder characterized by high 
intraocular pressure, loss of retinal ganglion cells (apoptosis). Even though there is much research done in this field, the results 
have not yet managed to stop the progression of glaucoma or to heal this pathology. Free oxygen radicals play a major role; they 
are formed in the aqueous humor and in the vitreous and they produce apoptosis of the neurons in the optic nerve head, 
degradation of the trabecular meshwork cells. The purpose of the article is to help in trying to understand the physiopathology of 
glaucoma and the efficacy of its treatments. 

 
Keywords: glaucoma, oxidative stress, neuroprotection, nitric oxide 

 
Abbreviations: IOP = intraocular pressure, NO = nitric oxide, NOS = nitric oxide synthase, ROCK = coiled coil-forming protein 
kinase, RCG = retinal ganglion cells, NGF = nerve growth factor. 

Introduction

Glaucoma represents the second cause of 
blindness in the world [1,2]. The estimated number of 
patients suffering from this disease is of about 68 million, 
of whom 6,7 million are blind [3]. 

In Romania, this pathology affects up to 160 000 
people and the disease is more frequent in certain 
categories:  

• over 40 years old (over 10% of all people aged 
80 or more)  

• have a first degree relative diagnosed with 
glaucoma 

• have high IOP 
• have high myopia 
• are treated with corticosteroids  
• have high blood pressure [4] 

However, almost 50% of the glaucoma patients 
remain undiagnosed. 

  The disease is classified in chronic open-angle 
glaucoma and chronic closed angle glaucoma, which in 
turn have other subtypes. Open angle glaucoma is the 
most frequent type, found in almost 50% of the patients 
[5]. 
 
Etiology  

It was believed that glaucoma is the result of 
high intraocular pressure, but the latest studies showed 

that it is a degenerative optical neuropathy. Intraocular 
hypertension correlates with the visual field defects and 
loss of nerve fibers as seen on Optical coherence 
tomography (OCT) [6], but also with the perfusion of the 
head of the optic [7] nerve and the thickness of the 
cornea [8]. 

 
Physiology 

The aqueous humor is produced by the ciliary 
processes in the posterior chamber and passes through 
the pupil in the anterior chamber [9]. From there, the 
aqueous humor exits the eye following two ways: 

1. The trabecular meshwork - the main route of 
outflow (almost 90%) - it passes into Schlemm’s 
canal and after that, exits the eye through the 
episcleral veins [10,11]. 

2. The uveoscleral route - the aqueous humor 
passes on the anterior surface of the ciliary body 
in the suprachoroidal space and by way of the 
venous circulation of the ciliary body in the 
choroidal vessels and after that the scleral veins 
[12]. 
Intraocular pressure is mainly determined by the 

coupling of the production of the aqueous humor and the 
drainage of it, mainly through the trabecular meshwork 
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located in the anterior chamber angle. Intraocular 
pressure varies throughout the night and day. IOP ranges 
between 10 and 21 mm Hg with a mean of about 15 or 
16 mm Hg. The diurnal variation for normal eyes is 
between 3 and 6 mmHg, this may change with the arterial 
tension, breathing and fluid intake. During the night, 
intraocular pressure may not decrease. 
 
Oxidative stress in glaucoma 

Although the free radicals are quite well studied, 
their effects in the aqueous humor are incompletely 
understood. 

The perturbation of the balance pre-oxidant/ 
antioxidant can lead to an increased oxidative damage 
[13]. Chronic changes (free radicals and reactive oxygen 
species) in the composition of the aqueous humor may 
induce the alteration (apoptosis) in the trabecular 
meshwork cells and in the head of the optic nerve. It is 
likely that glaucomatous patients might have a genetic 
predisposition, being more susceptible to reactive oxygen 
species. 
 
Nitric oxide (NO) 

This is a free radical which is formed from l-
arginine by the enzyme NO synthetase (NOS). NOS has 
three isoforms: NOS-1 (this enzyme is associated with 
diminished bundles at the prelaminar region of the lamina 
cribrosa in glaucoma patients), NOS-2 (is associated with 
elevated IOP – the presence of this enzyme has a 
genetic predisposition), NOS-3 (vasodilator found in the 
prelaminar region of the optic nerve) [14,15]. It was 
shown that NOS-2 is absent in healthy patients, while 
NOS-1 and NOS-3 are upregulated in glaucoma patients. 
Studies showed that increased NO in the retina produces 
ischemia, inflammation and excitotoxicity [16]. NO has 
the ability to pass from one neuron to another bypassing 
synapses. The NO is a free radical with a moderate 
activity, the major problem being its growing effect on the 
other free radicals, which lead to retinal ganglion cells 
(RGC) apoptosis [40]. 
 
Glaucoma treatment 

At present, there is an increasing need of new 
discoveries regarding both the medical and surgical 
treatment of glaucoma. Current treatment modalities are 
based on lowering the IOP, which is only one of the 
etiologic factors of the disease [17,18]. Recently, new 
therapies that lower IOP (by using Rho kinase inhibitors) 
have been developed, new surgical techniques that are 
less traumatizing and other therapies that act as 
neuroprotectors [19,20]. 
 
Medical treatment 

Rho kinase inhibitors are a group of guanosine 
triphosphatases (GTPases). This group has a very 
important role in the activity of the cytoskeleton and the 
contraction and motility of the cell. Rho associated with 

coiled coil-forming protein kinase (ROCK) [21]. The 
hypothesis is that ROCK inhibitors may augment 
aqueous drainage; the inhibitors are targeting the actin 
cytoskeleton and cellular motility in the trabecular 
meshwork, Schlemm’s canal and ciliary muscle. The 
effect of the new class of ocular antihypertensive lowers 
the IOP by decreasing the resistance to aqueous outflow 
by cellular relaxation in the trabecular meshwork and 
Schlemm’s canal. For the moment, there are 2 drugs in 
stage 2 trials. 
 
Neuroprotection, neuromodulation and 
neurorecovery 

Other than the high IOP, glaucoma is 
characterized by RGC apoptosis, being also considered a 
degenerative disorder. The clinical trials focus on the 
prevention of the apoptosis of the RGC (neuroprotection), 
delaying the apoptosis of the RGC (neuromodulation) or 
reversing the process (neuro-recovery) [22,23]. 

The substances recently studied are the 
following: 

• Memantine is an N-methyl-D-aspartate (NMDA) receptor 
antagonist. The results from the animal trials were 
statistically significant but efficacy in humans was not 
proven [24,25]. 

• Nerf growth factor (the group of endogenous proteins that 
controls the growth, division, maturation and proliferation 
of various cells).  Lambiase and colleagues studied the 
intravitreal administration of NGF on experimental models 
of RGC degeneration [26]. The ability of the growth factor 
to penetrate the retina was impressive (this protein has a 
big molecular weight) [22]. Lambiase and colleagues 
treated 3 patients with advanced glaucoma with a murine 
topical NGF for a period of 3 months and the results 
showed an improvement in the visual acuity, contrast 
sensitivity, perimetry, and electrophysiological functions. 
No conclusions could be drawn from this small, short-
term, open-label clinical study. 

• Calcium Blocker channels (Nifedipine, 
Flunarizide) 

• Inhibitors of glutamate release [26] 
• Brimonidne [27] 
• Antioxidants [28] 
• Cannabinoids [29] 
• Nitric Oxide Synthase (NOS-2) Inhibitors 

(Aminoguanidine) 
• Gingko Biloba extract (GBE) (improves ocular 

blood flow) [30] used color Doppler imaging to 
measure ocular blood flow before the 
administration of GBE and after, noticing that it 
did not alter the arterial blood pressure, IOP or 
hart rate, but increased diastolic velocity in the 
ophthalmic artery. 

• 17 beta-estradiol helps increase the viability, 
differentiation and survival of primary neuronal 
cultures in different parts of the brain. Three 
synthetic estrogen analogues (ZYC-1, ZYC-3, 
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and ZYC-10) showed their efficacy of 
neuroprotection against glutamate-induced RGC 
cell death [31]. These results support the 
hypothesis that estrogen analogues may be 
useful in the neuroprotection of the retinal 
ganglion cells in ocular pathologies such as 
glaucoma [32]. 

• Erythropoietin [33,34] made a trial on a mouse 
model of glaucoma; in this trial, erythropoietin 
promoted RGC survival. This led to the 
suggestion that erythropoietin may have a 
potential therapeutic role as a neuroprotector in 
glaucoma [23,35]. 

o The most recently studied theories are 
the following: 

• Neutrophine [36] 
• Immunomodulatory Compounds 
• Glatiramer Acetate (this medication is currently 

used for neuroprotection in multiple sclerosis) 
• TNF-alfa blockers [37,38] 
• Gene therapy 
• siRNA  
• stem cells  

 
Surgical treatment 

As time goes by, more and more surgical 
devices become available, with better results. There are 
devices that aim to improve the way the trabeculectomy 
works and the time the trabecular is functional [22]. 

• Ologen implant (a lyophilized porcine collagen 
matrix implant that is biodegradable) is used to 
provide a scaffold for fibroblast growth [39]. 

• Ex-press mini shunt- it is a stainless steel 
implant used under the scleral flap. Results 
are similar with the trabeculectomy procedure. 

Devices that have the purpose of 
improving the fluid outflow into the Schlemm’s 
canal: 

• The trabectome is an electrocautery device, 
used in the same time with the surgical 
procedure. The device makes a 
communication between the anterior chamber 
and Schlemm’s canal; the results are very 

good (lowering IOP by 40%) only if the 
operation is done as a standalone procedure. 

• Glaukos istent is a titanium implant inserted 
through the trabecular meshwork. The benefit 
in lowering the IOP is modest in patients with 
open-angle glaucoma and cataract. The 
results are better in patients with secondary 
glaucoma. 

Devices that have new ways of 
eliminating aqueous humor from the eye: 

• CyPass micro-shunt: this shunt is placed into 
the suprachoroidal space and facilitates the 
outflow of the intraocular fluid into the 
uveoscleral pathway. 

Devices that suppress the production 
of aqueous humor  

• EyeOP1 this device produces external 
ultrasounds that destroy the ciliary body.  

Discussion 

Nowadays, the glaucoma treatment is mostly 
based on the lowering of the IOP, the recent research 
showed that glaucoma is a multifactorial disease, which 
gathers immunologic changes, neurotrophic factor 
deficiency, glutamate-mediated excitotoxicity, immune-
related phenomena, weak collagenous support at the 
lamina cribrosa, intracellular calcium influx, and free 
radical damage. 

 Although the mainstay treatment of glaucoma 
will remain the IOP lowering drugs, increased efforts will 
be made in finding alternative treatments. 
Neuroprotection seems to be a promising modality of 
slowing down or even stopping the course of the disease.  

 
Acknowledgement 

This paper is partly supported by the Sectorial 
Operational Programme Human Resources Development 
(SOPHRD), financed by European Social Found and the 
Romanian Government under the contract number 
POSDRU/159/1.5/S/137390.  

 
 
References 
 
 

 
 
 
 

1. Kingman S. Glaucoma is second leading 
cause of blindness globally. Bull World 
Health Organ. 2004; 82:887. 

2. Tham YC, Li X, Wong TY et al. Global 
Prevalence of Glaucoma and Projections 
of Glaucoma Burden through 2040: A 
Systematic Review and Meta-Analysis. 
Ophthalmology. 2014. 

3. Quigley HA, Broman AT. The number of 
people with glaucoma worldwide in 2010 
and 2020. Br J Ophthalmol. 2006; 90:262. 

4. Bowling JK, Bowling B. Jack Kanski & 
Brad. Clinical Ophthalmology: A 
Systematic Approach, 7th Edition. 
Elsevier, 2010. 

5. Ang GS, Eke T. Lifetime visual prognosis 
for patients with primary open-angle 
glaucoma. Eye. 2007; 21:604. 

6. Wang M, Lu AT, Varma R, Schuman JS, 
Greenfield DS, Huang D. Combining 
information from 3 anatomic regions in the 
diagnosis of glaucoma with time-domain 
optical coherence tomography. J 
Glaucoma. 2014; 129-35. 

7. Bussel II, Wollstein G, Schuman JS. 
OCT for glaucoma diagnosis, screening 
and detection of glaucoma progression. 
Br J Ophthalmol. 2014; 15-9. 



Journal of Medicine and Life Vol. 8, Issue 1, January-March 2015 

31 

8. Cordeiro MF, Nickells R, Drexler W, 
Borrás T, Ritch R. High-resolution ocular 
imaging: combining advanced optics and 
microtechnology. Ophthalmic Surg Lasers 
Imaging 40. 2009; 480-488. 

9. Duker, Yanoff &. Ophthalmology, 4th 
Edition, 2014, Elsevier. 

10. Wiederholt M, Thieme H, Stumpff F. 
The regulation of trabecular meshwork 
and ciliary muscle contractility. Progress 
in retinal eye research. 2000; 271-295. 

11. Llobet A, Gasull X, Gual A. 
Understanding trabecular meshwork 
physiology: a key to the control of 
intraocular pressure?. News in 
physiological sciences. 2003; 205-209. 

12. Nilsson SF. The uveoscleral outflow 
routes. Eye. 1997; 149-154. 

13. Flammer J. Oxidative stress and 
glaucoma. Acta Ophtalmologica. 2010. 

14. Polak K, Luksch A, Berisha F, 
Fuchsjaeger-Mayrl G, Dallinger S, 
Schmetterer L. Nathanson JA, McKee 
M. Alterations of ocular nitric oxide 
synthase in human glaucoma. Invest 
Ophthalmol Vis Science. 1995; 1774-84. 

15. Polak K et al. Altered Nitric Oxide System 
in Patients With Open-Angle Glaucoma. 
JAMA Ophtalmology. 2007; 494-498. 

16. Chang CJ, Chiang CH, Chow JCK, Lu 
ADW. Aqueous Humor Nitric Oxide Levels 
Differ in Patients with Different Types of 
Glaucoma. Journal of Ocular 
Pharmacology and Therapeutics. 2000; 
399-406. 

17. Jochen R. The Pathogenesis of 
Glaucoma in the Interplay with the 
Immune System. Investigative 
ophtalmology & visual science. 2013; 
2393-2409. 

18. Vasudevan SK, Gupta V, Crowston JG. 
Neuroprotection in glaucoma. Indian 
Journal of Ophtalmology. 2011; 102-113. 

19. Weinreb RN, Aung T, Medeiros FA. The 
pathophysiology and treatment of 
glaucoma: a review. JAMA. 2014; 1901-
11. 

20. Yamamoto K, Maruyama K, Himori N, 
Omodaka K, Yokoyama Y, Shiga Y, 

Morin R, Nakazawa T. The Novel Rho 
Kinase (ROCK) Inhibitor K-115: A New 
Candidate Drug for Neuroprotective 
Treatment in Glaucoma. IOVS. 2014; 
7126-7136. 

21. Pinar S, Vecino E. Current Trends in 
Glaucoma: What about Neuroprotection?. 
Eye Research Development. 2009. 

22. Sena DF, Lindsley K. Neuroprotection for 
treatment of glaucoma in adults. The 
Cochrane database of systematic 
reviews. 2013. 

23. Danesh-Meyer HV, Levin LA. 
Neuroprotection: extrapolating from 
neurologic diseases to the eye. Am J 
Ophthalmology. 2009; 186-191. 

24. Yucel YH, Gupta N, Zhang Q et al. 
Memantine protects neurons from 
shrinkage in the lateral geniculate nucleus 
in experimental glaucoma. Arch 
Ophthalmology. 2006; 2640-2651. 

25. Dreyer EB, Zurakowski D, Schumer RA, 
Podos SM, Lipton SA. Elevated 
glutamate levels in the vitreous body of 
humans and monkeys with glaucoma. 
Archives of ophthalmology 114. 1996; 
299-305. 

26. Cantor LB. Brimonidine in the treatment 
of glaucoma and ocular hypertension. 
Therapeutics and Clincal Risk 
Management. 2006; 337-346. 

27. Kang JH, Pasquale LR, Willett W, 
Rosner B, Egan KM, Faberowski N, 
Hankinson SE. Antioxidant Intake and 
Primary Open-Angle Glaucoma: A 
Prospective Study. American /journal of 
Epidemiology. 2003; 337-346. 

28. Järvinena T, Pateb DW, Lainea K. 
Cannabinoids in the treatment of 
glaucoma. Pharmacology and 
Therapeutics. 2002; 203-220. 

29. Chung HS, Harris A, Kristinsson JK, 
Ciulla TA, Kagemann C, Ritch R. Ginkgo 
biloba extract increases ocular blood flow 
velocity. Journal of ocular pharmacology 
and therapeutics. 1999; 233-240. 

30. Zhou X, Li F, Ge J, Sarkisian SR Jr, 
Tomita H, Zaharia A, Chodosh J, Cao 
W. Retinal ganglion cell protection by 17-

beta-estradiol in a mouse model of 
inherited glaucoma. Dev Neurobiologie. 
2007; 603-16. 

31. Prokai-Tatrai K, Xin H, Nguyen V, 
Szarka S, Blazics B, Prokai L, Koulen 
P. 17β-estradiol eye drops protect the 
retinal ganglion cell layer and preserve 
visual function in an in vivo model of 
glaucoma. Mol Pharm. 2013; 3253-61. 

32. Zhong L, Bradley J, Schubert W, 
Ahmed E, Adamis AP, Shima DT, 
Robinson GS, Ng YS. Erythropoietin 
Promotes Survival of Retinal Ganglion 
Cells in DBA/2J Glaucoma Mice. IOVS. 
2007; 1212-1218. 

33. Tsai JC et al. Erythropoietin: A Candidate 
Neuroprotective Agent in the Treatment of 
Glaucoma. Journal of Glaucoma. 2007; 
567-571. 

34. Chen SD, Wang L, Zhang XL. 
Neuroprotection in glaucoma: present and 
future. Chinese medical journal. 2013; 
1567-77. 

35. The pathogenesis of glaucoma in the 
interplay with the immune system. IOVS. 
2013; 2393-2409. 

36. Awoyesuku EA, Fiebai B. 
Neuroprotection in Glaucoma: A Review. 
The Nigerian Health Journal. 2011; 43-46. 

37. Agarwal R, Agarwal P. Glaucomatous 
neurodegeneration: An eye on tumor 
necrosis factor-alpha. Indian Journal of 
Ophtalmology. 2012; 255-61. 

38. Senthil S, Rao HL, Babu JG, Mandal 
AK, Garudadri CS. Comparison of 
outcomes of trabeculectomy with 
mitomycin C vs. ologen implant in primary 
glaucoma. Indian Journal of 
Ophthalmology 61. 2013; 338-342. 

39. Lambiase A, Aloe L, Centofanti M et al. 
Experimental and clinical evidence of 
neuroprotection by nerve growth factor 
eye drops: implications for glaucoma. 
Proceedings of the National Academy of 
Sciences of the United States of America. 
2009; 13469-13474. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /CavaleroBT-Roman
    /Centaur
    /Century
    /Century725BT-RomanCondensed
    /Century751BT-BoldB
    /Century751BT-BoldItalicB
    /Century751BT-ItalicB
    /Century751BT-No2ItalicB
    /Century751BT-RomanB
    /Century751BT-RomanNo2B
    /Century751BT-SemiBold
    /Century751BT-SemiBoldItalicB
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchlbkCyrillicBT-Bold
    /CenturySchlbkCyrillicBT-BoldIt
    /CenturySchlbkCyrillicBT-Italic
    /CenturySchlbkCyrillicBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DeVinneBT-Text
    /DFGothic-EB-WIN-RKSJ-H
    /DFKaiSho-SB-WIN-RKSJ-H
    /DFKaiShu-SB-Estd-BF
    /DFMincho-SU-WIN-RKSJ-H
    /DFMincho-UB-WIN-RKSJ-H
    /DFMincho-W5-WIN-RKSJ-H
    /DFPOP1-W9-WIN-RKSJ-H
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /Freehand521BT-RegularC
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Geometric212BT-BookCondensed
    /Geometric212BT-HeavyCondensed
    /Geometric415BT-BlackA
    /Geometric706BT-BlackCondensedB
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HandOfSeanDemo
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-LightB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KaufmannBT-Regular
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Italic
    /Narkisim
    /News701BT-BoldA
    /News701BT-ItalicA
    /News706BT-BoldC
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Light
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NI7SEG
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /SchadowBT-Bold
    /SchadowBT-Roman
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Stencil
    /StencilStd
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldItalic
    /Swiss721BT-Heavy
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vevey
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZWAdobeF
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


