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Abstract Nuclear genes succinate dehydrogenase B

subunit and succinate dehydrogenase D subunit, which

encode two mitochondrial complex II subunits, are asso-

ciated with the development of familial paraganglioma

(PGL). Succinate dehydrogenase B subunit gene mutation

is highly associated with extraadrenal PGL and subsequent

distant metastasis. We describe the case of a 29-year-old

Japanese man with a 3-year history of hypertension,

headache, and palpitation. Endocrinological examinations

showed that the patient had elevated levels of catechola-

mines, and imaging studies revealed a right paraaortic PGL

without distant metastases. The PGL was surgically

removed. Genetic analysis of the patient showed a het-

erozygous thymine deletion at position 470 (c.470delT) in

exon 5 of the succinate dehydrogenase B subunit gene

complementary DNA. This thymine deletion changed TTG

(leucine) to TGA (stop codon) at codon 157 (L157X). It

remains unclear whether this mutation was associated with

PGL malignancy because the patient has had no metastases

for the past 3 years. It has been recently reported that

L157X is associated with malignant paraaortic PGL. Thus,

strict follow-up is required because this succinate dehy-

drogenase B subunit gene’s nonsense mutation (L157X)

may be related to the malignancy.
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Introduction

A paraganglioma (PGL) is a tumor that derives from

either sympathetic tissue in intraadrenal and extraadrenal

locations or parasympathetic tissue of the head and neck.

Intraadrenal PGL is also referred to as pheochromocytoma.

The majority of sympathetic tissue-derived PGLs produce

catecholamines, whereas parasympathetic PGLs usually do

not [1, 2].

The mitochondrial complex II enzyme succinate dehy-

drogenase is a heterotetrameric protein consisting of A, B, C,

and D subunits located on the inner mitochondrial mem-

brane. Succinate dehydrogenase has a critical role in cellular

energy metabolism through its dual role in the Krebs citric

acid cycle and as part of the respiratory chain [3].

Germline mutations of the succinate dehydrogenase B

subunit gene (SDHB) have been associated with suscepti-

bility to intraadrenal PGL, extraadrenal PGL, and head and

neck PGL (HNPGL) [4]. Typically, SDHB-related PGLs

arise in extraadrenal locations and have a strong tendency

for metastasis [5]. Among 84 patients with an apparently

sporadic PGL, 8 patients had an SDHB mutation, and 7 of

the 8 patients were related with extraadrenal site, and

recurrence or malignancy [6]. Succinate dehydrogenase D

subunit gene (SDHD) mutations were initially associated

with multifocal HNPGL and benign PGL. Among 34

patients with SDHD-associated PGLs in a German/Polish

cohort, 74% had multifocal PGL [7]. Succinate dehydro-

genase C subunit gene (SDHC) mutations may also cause

inherited HNPGL, and rarely, intraadrenal PGL [8, 9],

although these are much less frequent than SDHB and

SDHD mutations [10]. Interestingly, the succinate dehy-

drogenase A subunit (SDHA) has not been associated with

neoplasia but can cause autosomal recessive juvenile

encephalopathy [11].
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In this study, we describe the case of a Japanese man

with a germline SDHB nonsense mutation (L157X) and

right paraaortic PGL; we also note the clinical course and

management issues related to genetic testing.

Case report

A 29-year-old Japanese man with a 3-year history of

hypertension, headache, and palpitation was referred to the

hospital of Tokai University School of Medicine. During

the previous 3 years, the patient had had headache and

palpitation. He was diagnosed with hypertension at another

hospital and received antihypertensive medication for

1 year. However, he was unwilling to continue antihyper-

tensive therapy. On presentation, the patient was 178 cm

in height and weighed 74 kg. His blood pressure was

182/116 mmHg and his heart rate was 138 beats/minute

and regular. He had lost 8 kg during the previous 2 months

and had a medical history of kidney stones. His father had

normal blood pressure and heart rate and no medical his-

tory, whereas his mother was in remission from breast

carcinoma and had no hypertension. His sister, aged 31,

was healthy and had normal blood pressure. There was no

family history of PGL.

Results from the endocrinological examinations are

shown in Table 1. Levels of plasma and urine norepi-

nephrine and its metabolites were unequivocally elevated,

suggesting a norepinephrine producing tumor. Ultrasono-

graphic examination of the neck showed no abnormality.

Magnetic resonance imaging (MRI) of the neck, thorax,

abdomen, and pelvis revealed only a right paraaortic tumor.
131I-metaiodobenzylguanidine (MIBG) scintigraphy

revealed accumulation at a right paraaortic site (Fig. 1) and

no other accumulation was observed. Whole-body single-

photon emission computed tomography (SPECT), i.e.,
123I-MIBG scintigraphy and computed tomography, dem-

onstrated a tumor in the right paraaortic site (Fig. 2). These

features were compatible with a right paraaortic PGL

producing catecholamine. The whole-body SPECT also

showed no accumulation suggesting no distant metastases.

Oral administration of 16 mg/day doxazosin mesylate,

10 mg/day carvedilol, and 5 mg/day amlodipine besylate

was initiated. Systolic blood pressure decreased to around

120 mmHg.

Subsequently, the PGL was surgically removed. The

blood pressure of the patient dropped to around 120 mmHg

postoperatively without the administration of any antihy-

pertensive medications. The patient has been doing well for

Table 1 Clinical course of catecholamine levels

Endocrinological tests Initial 1 yr 2 yr 3 yr Normal range

Serum epinephrine (pg/ml) 61 84 73 56 \100

Serum norepinephrine (pg/ml) 4395 428 448 324 100–450

Serum dopamine (pg/ml) 34 15 19 11 \20

Urinary epinephrine (lg/day) 14.2 N.D. N.D. N.D. 3.4–26.9

Urinary norepinephrine (lg/day) 1524.0 N.D. N.D. N.D. 48.6–168.0

Urinary dopamine (lg/day) 508.4 N.D. N.D. N.D. 365.0–961.0

Urinary metanephrine (mg/day) 0.11 N.D. N.D. N.D. 0.05–0.23

Urinary normetanephrine (mg/day) 2.01 N.D. N.D. N.D. 0.07–0.26

Initial at the first visit, 1 yr 1 year after operation, 2 yr 2 years after operation, 3 yr 3 years after operation, N.D. not determined

Fig. 1 131I-metaiodobenzylguanidine (MIBG) scintigraphy showed

accumulation in the right renal hilum. No other accumulation was

observed
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3 years and has normal blood pressure without any control

of any antihypertensive medication. Annual endocrino-

logical examinations have shown normal ranges for plasma

catecholamines during the past 3 years (Table 1). Annual

ultrasonographic examination and MRIs of the neck,

abdomen, and pelvis have shown no abnormalities. These

findings suggest that the PGL was completely removed and

that metastasis and recurrence have not occurred during the

past 3 years.

Gross examination revealed that the surgical specimen

consisted of an encapsulated mass measuring 64 9

35 9 30 mm (Fig. 3a). The tumor cells were large and

polygonal to spindle-shaped with granular basophilic or

amphophilic cytoplasm; they were arranged in several

architectural patterns, including trabeculae, solid sheets,

and alveolar nests, surrounded by a capillary network

imparting a Zellballen configuration (Fig. 3b). Vascular

invasion of the tumor cells was observed (Fig. 3c).

Immunohistochemical staining showed tumor cell positiv-

ity for chromogranin A (Fig. 4a) and synaptophysin

(Fig. 4b). The Ki67 index was low (\1%) (Fig. 4c).

Materials and methods

Genetic analysis

The patient gave his informed consent for genetic testing

and publication of his case history. The investigation was

performed in accordance with the principles of the dec-

laration of Helsinki. This study was approved by the

institutional review board of the Tokai University School

of Medicine. Blood samples were obtained from the

patient and genomic DNA was isolated from the leuko-

cytes using a standard protocol. Direct sequencing of

amplified SDHB and SDHD was performed using the

standard cycle on an automated sequencer, as described

elsewhere [4, 12]. The patient’s parents and sister also

agreed to a medical interview. However, they were

unwilling to undergo DNA testing of SDHB and SDHD

and refused any genetic counseling or surveillance related

to PGLs because they had no history of hypertension or

PGL.

Fig. 3 a On gross examination, the surgical specimen consisted of an

encapsulated mass measuring 64 9 35 9 30 mm. On cross-section,

the tumor was gray and firm; areas of hemorrhage were not observed.

Black bar indicates 2 cm. b The tumor had a thick fibrotic capsule

without capsular invasion. Tumor cells were arranged in trabecular,

solid, and Zellballen patterns in a vascular stroma. They were large,

polygonal to oval in shape and had abundant finely granulated

cytoplasm. c Vascular invasion of the tumor cells was observed

(arrows)

Fig. 2 Single photon emission computed tomography (SPECT)

(123I-MIBG scintigraphy and computed tomography) revealed a

tumor at the right renal hilum
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Results

Genetic analysis

Genetic analysis revealed a heterozygous thymine (T)

deletion of the complementary DNA at position 470

(c.470delT) in exon 5 of SDHB. This T deletion changed

TTG (leucine) to TGA (stop codon) at codon 157 (L157X),

predicting a truncated protein (Fig. 5). The patient had a

wild type SDHD (data not shown).

Discussion

We identified a germline heterozygous nonsense SDHB

mutation (L157X) in a patient with right paraaortic PGL

without metastases. Metastasis is significant for diagnosing

malignancy in PGL or for predicting the clinical course of

PGL. Some metastatic PGLs show very little histological

differences from their nonmetastatic counterparts. We

identified vascular invasion of the tumor cells in this

patient but malignant PGLs are defined by the presence of

metastatic lesions at sites in which chromaffin tissue is

normally absent [1]. A case of a SDHB nonsense mutation

(L157X) in a 56-year-old Japanese patient with paraaortic

PGL following malignant lung metastasis 7 years after the

first operation was recently reported [13]. Thus, it is sug-

gested that the SDHB nonsense mutation (L157X) may be

related to PGL malignancy in our patient.

Some reports have described the clinical course of

SDHB-related PGL [14, 15]. Eight of 29 patients with

SDHB-related PGLs presented with metastases and all but

one eventually developed metastasis after 2.7 ± 4.1 years

in a referral-based study [2]. It is suggested that in patients

with SDHB-related PGLs, the rates of malignancy are high:

11 of 32 (34%) [7], 15 of 21 (71%) [16], and 18 of 48

(37.5%) patients [5]. Considering the high risk of devel-

oping additional SDHB-related tumors and/or metastatic

lesions, it has been recommended that indefinite postop-

erative follow-up with bi-annual measurement of blood

pressure and annual plasma or urine metanephrines and

annual MRIs of the neck, thorax, abdomen, and pelvis

should be performed [17]. Our patient may develop PGL-

related metastasis and thus requires close monitoring.

The SDHB subunit contains three iron–sulfur clusters, is

part of the hydrophilic catalytic domain, and binds to the

SDHA subunit, which contains a covalently attached flavin

adenine dinucleotide cofactor and the substrate binding

site. The SDHB subunit also binds to the two hydrophobic

membrane anchor subunits, the SDHC and SDHD subunits.

SDHC and SDHD attach the complex to the mitochondrial

inner membrane and also contain the ubiquinone binding

site group to which the electrons are transferred from the

iron–sulfur clusters within the SDHB subunit. The catalytic

Fig. 4 Immunohistochemically, tumor cells stained positively for chromogranin A (a) and CD56 (b). The Ki67 index was low (\1%) (c)

Fig. 5 Direct sequencing of SDHB genetic analysis of the patient

revealed a heterozygous thymine (T) deletion at position 470

(c.470delT) in exon 5 of the SDHB complementary DNA. This T

deletion changed TTG (leucine) to TGA (stop codon) at codon 157

(L157X)
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domain of SDHB is necessary for the enzymatic activity of

complex II [3]. It has been suggested that the SDHB

mutation results in a complete loss of electron transport

chain complex II activity in mitochondria, resulting in

SDHB-related PGLs [18]. It has also been suggested that

activation of hypoxic and angiogenic pathways may be

related to the induction of PGLs [19].

Because the parents and sister of our patient were

unwilling to undergo SDHB analysis, we were unable to

determine if this mutation was inherited or sporadic.

Twelve of 271 patients with apparently sporadic PGLs

were shown to carry SDHB germline mutations in another

study [20], and SDHB mutations in three families were

reported to show variable penetration [21]. In these three

families, the SDHB mutation-positive parents of each

proband had no disease symptoms, yet the probands man-

ifested the disease at an early age (12, 15, and 7 years).

This pattern of disease presentation suggests that SDHB

may be a variably penetrant gene with its expression

influenced by genetic or environmental modifiers.

The patient’s parents and sister were unwilling to

undergo DNA analyses or receive any genetic counseling

or surveillance related to PGLs because they had no history

of hypertension or PGL. Thus, we were unable to perform

further DNA analyses or undertake any genetic counseling

and surveillance related to PGL for ethical reasons. It has

been reported that approximately 1–5% of carriers of

SDHB or SDHD mutations had been found to have renal

cell carcinoma or papillary thyroid carcinoma [5, 22].

Recently, breast carcinoma was also identified in 6 out of 9

female carriers of SDHB or SDHD mutations [23]. The

mother of our patient had a medical history of breast car-

cinoma, currently in remission. However, it is unclear

whether the mother is a SDHB mutation carrier and whe-

ther her breast carcinoma was related to a SDHB mutation

(L157X).

In conclusion, we described here a 29-year-old Japanese

man with right paraaortic PGL. The patient had no distant

metastases at initial presentation but carried the SDHB

nonsense mutation (L157X). Strict follow-up is required

because it is suggested that this mutation may be related to

the malignancy.

Acknowledgments The authors thank Mr. Hiroshi Kamiguchi and

Ms. Michiyo Yoshino from the Teaching and Research Support

Center of the Tokai University School of Medicine for their technical

assistance.

References

1. R.A. DeLellis, R.V. Lloyd, P.U. Heitz, C. Eng (eds.), Pathology

and Genetics: WHO Classification of Tumours of Endocrine

Organs (IARC Press, Lyon, 2004), pp. 147–166

2. H.J.L. Timmers, A. Kozupa, G. Eisenhofer, M. Raygada, K.T.

Adams, D. Solis, J.W.M. Lenders, K. Pacak, Clinical presenta-

tions, biochemical phenotypes, and genotype-phenotype

correlation in patients with succinate dehydrogenase subunit

B-associated pheochromocytomas and paragangliomas. J. Clin.

Endocrinol. Metab. 92, 779–786 (2007)

3. F. Sun, X. Huo, Y. Zhai, A. Wang, J. Xu, D. Su, M. Bartlam,

Z. Rao, Crystal structure of mitochondrial respiratory membrane

protein complex II. Cell 121, 1043–1057 (2005)

4. D. Astuti, F. Latif, A. Dallol, P.L. Dahia, F. Douglas, E. George,
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M. Schott, M. Fassnacht, G. Opocher, S. Klose, C. Fottner,

F. Forrer, U. Plöckinger, S. Petersenn, D. Zabolotny, O. Kollukch,

S. Yaremchuk, A. Januszewicz, M.K. Walz, C. Eng, H.P. Neu-

mann, European-American Pheochromocytoma Study Group,

Clinical predictors and algorithm for the genetic diagnosis of

pheochromocytoma patients. Clin. Cancer Res. 15, 6378–6385

(2009)

11. T. Bourgeron, P. Rustin, D. Chretien, M. Birch-Machin,

M. Bourgeois, E. Viegas-Péquignot, A. Munnich, A. Rötig,

Mutation of a nuclear succinate dehydrogenase gene results in

mitochondrial respiratory chain deficiency. Nat. Genet. 11, 144–

149 (1995)

12. B.E. Baysal, R.E. Ferrell, J.E. Willett-Brozick, E.C. Lawrence,

D. Myssiorek, A. Bosch, A. van der Mey, P.E. Taschner, W.S.

Rubinstein, E.N. Myers, C.W. Richard 3rd, C.J. Cornelisse,

P. Devilee, B. Devlin, Mutations in SDHD, a mitochondrial complex

II gene, in hereditary paraganglioma. Science 287, 848–851 (2000)

13. T. Saito, Y. Saito, K. Matsumura, Y. Tsubota, T. Maniwa,

H. Kaneda, K. Minami, N. Sakaida, Y. Uemura, G. Kawa,

N. Yamamoto, Y. Fujii, K. Isobe, Y. Kawakami, T. Matsuda,

K. Takekoshi, Novel mutation (L157X) in the succinate dehy-

drogenase Bgene (SDHB) in a Japanese family with abdominal

paraganglioma following lung metastasis. Endocr. J. 56, 451–458

(2009)

14. S. Majumdar, C.A. Friedrich, C.A. Koch, G.C. Megason, J.D.

Fratkin, G.W. Moll, Compound heterozygous mutation with a

22 Endocr (2010) 38:18–23



novel splice donor region DNA sequence variant in the succinate

dehydrogenase subunit B gene in malignant paraganglioma.

Pediatr. Blood Cancer 54, 473–475 (2010)

15. M. Naito, T. Usui, T. Tamanaha, S.T. Kawashima, H. Iogawa,

H. Hagiwara, T. Kimura, T. Tagami, M. Kurosawa, A. Shimatsu,

M. Naruse, R27X nonsense mutation of the SDHB gene in a

patient with sporadic malignant paraganglioma. Endocrine 36,

10–15 (2009)

16. L. Amar, J. Bertherat, E. Baudin, C. Ajzenberg, B. Bressac-de

Paillerets, O. Chabre, B. Chamontin, B. Delemer, S. Giraud,

A. Murat, P. Niccoli-Sire, S. Richard, V. Rohmer, J.L. Sadoul,

L. Strompf, M. Schlumberger, X. Bertagna, P.F. Plouin,

X. Jeunemaitre, A.P. Gimenez-Roqueplo, Genetic testing in

pheochromocytoma or functional paraganglioma. J. Clin. Oncol.

23, 8812–8818 (2005)

17. H.J.L. Timmer, A.P. Gimenez-Roqueplo, M. Mannelli, K. Pacak,

Clinical aspects of SDHx-related pheochromocytoma and para-

ganglioma. Endocr. Relat. Cancer 16, 391–400 (2009)

18. C.J. Ricketts, J.R. Forman, E. Rattenberry, N. Bradshaw,

F. Lalloo, L. Izatt, T.R. Cole, R. Armstrong, V.K. Kumar,

P.J. Morrison, A.B. Atkinson, F. Douglas, S.G. Ball, J. Cook,

U. Srirangalingam, P. Killick, G. Kirby, S. Aylwin, E.R.

Woodward, D.G. Evans, S.V. Hodgson, V. Murday, S.L. Chew,

J.M. Connell, T.L. Blundell, F. MacDonald, E.R. Maher, Tumor

risks and genotype–phenotype–proteotype analysis in 358

patients with germline mutations in SDHB and SDHD. Hum.

Mutat. 31, 41–51 (2009)

19. A.P. Gimenez-Roqueplo, J. Favier, P. Rustin, C. Rieubland,

V. Kerlan, P.F. Plouin, A. Rötig, X. Jeunemaitre, Functional

consequences of a SDHB gene mutation in an apparently sporadic

pheochromocytoma. J. Clin. Endocrinol. Metab. 87, 4771–4774

(2002)

20. H.P. Neumann, B. Bausch, S.R. McWhinney, B.U. Bender,

O. Gimm, G. Franke, J. Schipper, J. Klisch, C. Altehoefer, K.

Zerres, A. Januszewicz, C. Eng, The Freiburg-Warsaw-Columbus

Pheochromocytoma Study Group, Germ-line mutations in non-

syndromic pheochromocytoma. N. Engl. J. Med. 346, 1459–1466

(2002)

21. D.E. Benn, M.S. Croxson, K. Tucker, C.P. Bambach, A.L.

Richardson, L. Delbridge, P.T. Pullan, J. Hammond, D.J. Marsh,

B.G. Robinson, Novel succinate dehydrogenase subunit B

(SDHB) mutations in familial phaeochromocytomas and para-

gangliomas, but an absence of somatic SDHB mutations in spo-

radic phaeochromocytoma. Oncogene. 22, 1358–1364 (2003)

22. S. Vanharanta, M. Buchta, S.R. McWhinney, S.K. Virta,

M. Peczkowska, C.D. Morrison, R. Lehtonen, A. Januszewicz,

H. Jarvinen, M. Juhola, J.P. Mecklin, E. Pukkala, R. Herva,

M. Kiuru, N.N. Nupponen, L.A. Aaltonen, H.P. Neumann, C.

Eng, Early-onset renal cell carcinoma as a novel extraparagan-

glioma component of SDHB-associated heritable paraganglioma.

Am. J. Hum. Genet. 74, 53–159 (2004)

23. Y. Ni, K.M. Zbuk, T. Sadler, A. Patocs, G. Lobo, E. Edelman,

P. Platzer, M.S. Orloff, K.A. Waite, C. Eng, Germline mutations

and variants in the succinate dehydrogenase genes in Cowden and

Cowden-like syndromes. Am. J. Hum. Genet. 83, 261–268 (2008)

Endocr (2010) 38:18–23 23


	L157X nonsense mutation of the succinate dehydrogenase subunit B gene in a Japanese patient with right paraaortic paraganglioma
	Abstract
	Introduction
	Case report
	Materials and methods
	Genetic analysis

	Results
	Genetic analysis

	Discussion
	Acknowledgments
	References



<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 149
  /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 0.15
    /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 149
  /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 0.15
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


