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Beta-endorphin in serum and seminal plasma in infertile men
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Abstract

Aim: To access beta-endorphin levels in serum as well as seminal plasma in different infertile male groups. Methods:
Beta-endorphin was estimated in the serum and seminal plasma by enzyme-linked immunosorbent assay (ELISA)
method in 80 infertile men equally divided into four groups: non-obstructive azoospermia (NOA), obstructive azoosper-
mia (OA), congenital bilateral absent vas deferens (CBVAD) and asthenozoospermia.  The results were compared to
those of 20 normozoospermic proven fertile men.  Results: There was a decrease in the mean levels of beta-
endorphin in the seminal plasma of all successive infertile groups (mean ± SD: NOA 51.30 ± 27.37, OA 51.88 ± 9.47,
CBAVD 20.36 ± 13.39, asthenozoospermia 49.26 ± 12.49 pg/mL, respectively) compared to the normozoospermic
fertile control (87.23 ± 29.55 pg/mL). This relation was not present in mean serum level of beta-endorphin between
four infertile groups (51.09 ± 14.71, 49.76 ± 12.4, 33.96 ± 7.2, 69.1 ± 16.57 pg/mL, respectively) and the fertile
control group (49.26 ± 31.32 pg/mL).  The CBVAD group showed the lowest seminal plasma mean level of beta-
endorphin. Testicular contribution of seminal beta-endorphin was estimated to be approximately 40%.  Seminal beta-
endorphin showed significant correlation with the sperm concentration (r = 0.699, P = 0.0188) and nonsignificant
correlation with its serum level (r = 0.375, P = 0.185) or with the sperm motility percentage (r = 0.470, P = 0.899).
Conclusion: The estimation of beta-endorphin alone is not conclusive to evaluate male reproduction as there are
many other opiates acting at the hypothalamic pituitary gonadal axis.  (Asian J Androl 2006 Nov; 8: 709–712)
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1    Introduction

The narcotic analgesics field has always held both
promise and frustration.  In ancient Chinese culture, thera-
peutic uses for opioids were already known.  The dis-
covery of the two pentapeptides, methionine enkephalin

and leucine enkephalin, was merely the opening of the
flood gates.  Since then a never-ending deluge of opioid
peptides has been recognized [1].

The presence of beta-endorphin in the semen of nor-
mal men was first reported in 1981 by Sharp and Pekary
[2].  Further reports showed that Leydig cells were not
the only source for this peptide in the semen, but so
were the epithelium of the epididymis, vas deferens, semi-
nal vesicles and prostate [3–6] .  Zalata et al. [7] added
that beta-endorphin in seminal plasma plays an immune
suppressive role.

The fact that immunostainable beta-endorphin and
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other pro-opiomelanocortin (POMC)-derived peptides in
Leydig cells increase during periods of testosterone syn-
thesis in fetal life and again at puberty, suggests that the
expression of these peptides might depend on gonadot-
ropin secretion [8].  The finding of immunoreactive N-
acetylated endorphins in the testis was suggested to be
of potential importance as it might be a marker of sper-
matocytes development or it might have a physiological
role.  Because N-acetylation renders endogenous opiate
receptors inactive, the process in germ cells might be a
disposal mechanism to block what might be physiologi-
cally unwanted effects of opiate active peptides from
germ cells [9].

2    Materials and methods

2.1  Subjects
Eighty infertile males, selected prospectively after

consent from the Andrology Outpatient Clinic of Cairo
University Hosptial, were included in the present study.
They were equally divided into four groups according to
their sperm counts and clinical examination: non-obstruc-
tive azoospermia (NOA), obstructive azoospermia (OA),
congenital bilateral absent vas deferens (CBAVD) and
asthenozoospermia.  The results were compared to those
obtained from 20 normozoospermic proven fertile men.
NOA cases were selected from spermatogenic matura-
tion arrest cases diagnosed previously by testicular
biopsy.  OA cases (scheduled for epididymo-vasosotomy
operations) were diagnosed beforehand by normal testicu-
lar size, normal serum follicle stimulating hormone (FSH),
and full epididymis with nodular tail.  CBAVD was verified
clinically and was confirmed by absent seminal fructose.
Asthenozoospermic cases demonstrated sperm forward
motility < 50% (mean sperm count 27.63 ± 8.00 × 106/mL
and mean sperm motility 27.13 ± 11.29%).  Fertile cases
had fathered a child within the last year (mean sperm count
46.88 ± 14.14 × 106/mL and mean sperm forward mo-
tility 58.13 ± 4.23%).

2.2  Estimation of beta-endorphin
Blood samples were collected between 08:00 and

10:00 into Lavender Vacutaner tubes containing EDTA,
and gently rocked immediately after collection for
anticoagu-lation.  Blood was transferred to centrifuge tubes
containing aprotinin (0.6 TIU/mL blood) and gently rocked
to inhibit the activity of proteinases, then centrifuged at
1 600 × g for 15 min at 4ºC to collect the plasma that was

kept at –70ºC.  All semen samples were collected after
4 days of sexual abstinence.  Conventional semen analy-
sis according to WHO [10] was carried out (normally:
sperm count > 20 × 106 sperm/mL, sperm motility > 50%;
abnormal: sperm morphology < 70%; vitality > 75% and
leukocytes < 106/mL).  Azoospermia was verified after
three different analyses and centrifugation.  Seminal
plasma was separated at 1 200 × g immediately after
complete liquefaction.  All samples were stored at –20ºC
till use.  Beta-endorphin estimations in the serum and
seminal  pla sma were done by enzyme- linked
immunosorbent assay (ELISA) (MD Biosciences, Zürich,
Switzerland).  The test sensitivity was 0.18 pg/mL, in-
tra-assay variation: < 5%, inter-assay variation: < 14%.

2.3  Statistical analysis
Numerical data were expressed as mean ± SD and

range.  Comparisons were performed by Student’s test.
Correlations were tested by Spearman’s test.  Compari-
sons and correlations were considered statistically sig-
nificant when P < 0.05.

3    Results

The mean levels of beta-endorphin in serum  and seminal
serum in four different infertile groups and in the corre-
sponding fertile control group were shown in Table 1.

Comparison between the mean levels of seminal
beta-endorphin of different studied groups (Table 1)
showed that the fertile control group had the highest
mean with significant difference compared to all other
groups.  The lowest mean level was present in the
CBAVD group in both serum and seminal plasma with a
significant difference compared to other groups.  Cor-
relation between different parameters showed that semi-
nal beta-endorphins had a nonsignificant relation with
its serum levels (r = 0.375, P = 0.185), a nonsignifi-
cant relation with sperm motility percent (r = 0.470,
P = 0.899) and a significant relation with the sperm
concentration (r = 0.699, P = 0.0188).

4    Discussion

In our study, the mean level of beta-endorphin in
seminal plasma was higher than that in the serum in the
normozoospermic fertile men, suggesting active secre-
tion of this peptide in semen.  Reported sites for its syn-
thesis were epididymal epithelium, vas deferens, seminal
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vesicles and prostate [5, 11, 12].  Demonstrating decreased
mean beta-endorphin seminal plasma levels in both OA
cases compared to fertile controls denoted that the tes-
ticular prostatic contribution for this peptide in semen
reaches approximately 40% (95% confidence interval).
Singer et al. [13] demonstrate human seminal beta-endor-
phin in normozoospermic, oligozoospermic and azoosper-
mic human semen.  The mean amount in normozoospermic
specimens was 278.6 pg/mL, whereas only 191.1 pg/mL
in the others [13].  Both values were significantly higher
than those present in the blood in their study.

Previous reports demonstrate a decrease of luteiniz-
ing hormone (LH) level after beta-endorphin administra-
tion in humans [14, 15].  A significant finding is the pres-
ence in testis of the major regulator of pituitary beta-
endorphin, corticotropin-releasing factor (CRF) which
stimulates beta-endorphin production from Leydig cells
and inhibits hCG-induced testosterone production.  CRF
has inhibitory effects on the brain [16] and the hypo-
thalamus-pituitary axis, inhibiting both sexual behavior
and LH secretion, respectively.  CRF is also the principal
neurohormone in the initiation of the stress response [17],
therefore, it is conceivable that the productive effect of
stress might be mediated through a multilevel activation
of the CRF beta-endorphin system.  In the testis this
activation would lead to a direct CRF inhibition of gona-
dotropin-stimulated testosterone production and indirect
inhibitory effects on the tubular compartment by opioid-

mediated inhibition of Sertoli cell function and by reduc-
tion of androgen production in the Leydig cell necessary
for optimal spermatogenesis in the seminiferous tubule.

Fabbri et al. [12] pointed out that the arrest of sper-
matogenesis is mostly idiopathic and that alterations of
testicular paracrine factors can be involved in determin-
ing the disease.  It is of interest that in an azoospermic
spermatid arrest case of unknown cause with intense
staining for beta-endorphin in Leydig cells, therapy with
long acting opiate antagonist reversed the case up to
fertility.  In a study of Ragni et al. [18], male heroin
addicts’ semen is shown to be always abnormal; astheno-
zoospermia and oligozoospermia were present in 100%
and 17% of these patients, respectively.  Such seminal
pathology might be an indication of heroin toxicity to the
male reproductive tract, suggesting local testicular ef-
fects of the opiates.  In the present study, the levels of
seminal beta-endorphin in the different infertile groups
were lower than those in the control group, which might
be explained by Leydig cell dysfunction, activation of
beta-endorphin metabolic degradation pathway or devia-
tion of POMC mRNA to the formation of other active
peptides.

Correlation between different parameters shows that
seminal beta-endorphins have significant correlation with
sperm concentration and nonsignificant relation with its
serum levels and sperm forward motility percentage.
Graczykowski et al. [19] demonstrate the absence of

Table 1. Comparison of mean seminal and serum endorphin (pg/mL) levels bewteen different studied groups.  P1, comparison between non-
obstructive azoospermia (NOA)  group and other groups.  P2, comparison of obstructive azoospermia (OA)  group and other groups.  P3,
comparison of congenital bilateral absent vas deferens (CBAVD) and other groups.  P4, comparison of asthenozoospermia group and other
groups.  P < 0.05 was considered significant.

                                         NOA               OA                CBAVD       Asthenospermia  Fertile (control)

Serum    Mean ± SD 51.09 ± 14.71 49.76 ± 12.40 33.96 ± 7.20  69.10 ± 16.57   49.60 ± 31.32
      (Range)  (32.6 – 79.5) (40.7 – 72.6) (28.6 – 46.7)   (48.4 – 93.4)   (14.5 – 102.4)
           P1       > 0.05     < 0.05     < 0.05      > 0.05
           P2     < 0.05     < 0.05      > 0.05
           P3     < 0.05      < 0.05
           P4      < 0.05

Semen    Mean ± SD   51.30 ± 27.37 51.88 ± 9.47 20.36 ± 13.39 23.13 ± 4.7 87.23 ± 29.55
      (Range)   (12.1 – 92.7) (40.8 – 69.2)   (5.3 – 41.5) (15.2 – 29.0) (22.1 – 130.5)
           P1       > 0.05     < 0.05     < 0.05      < 0.05
           P2     < 0.05     < 0.05      < 0.05
           P3     > 0.05      < 0.05
           P4      < 0.05
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any direct effect of beta-endorphin or calcitonin on hu-
man sperm motility.  In contrast, Fraioli et al. [3] dem-
onstrate that beta-endorphin and calcitonin might act
as potent motility inhibitors, with certain concentrations
of beta-endorphin sperms being affected.  Singer et al.
[20] suggest that the high cellular beta-endorphin and
calcitonin levels would be involved in the process of
motility through their effect on calcium transport.

The estimation of beta-endorphin does not precisely
correlate with the male reproductive function in humans
as it comes from different sources, for example, the
pituitary, which yields the major source in peripheral
circulation, the hypothalamus, the gastrointestinal tract,
the adrenal gland, the pancreas, the lymphocytes, the
erythrocytes leucocytes and the reproductive system.
Also, estimation of this peptide alone was not conclusive
to evaluate male reproduction as there are many other
opiates believed to act at the hypothalamic pituitary go-
nadal axis.

References

1 Morales, Martinez ME, Pedron N.  Beta-endorphins and the male
reproductive system.  Ginecol Obstet Mex 1999; 67: 183–7.

2 Sharp B, Pekary AE.  Beta-Endorphin 16-91 and other beta-
endorphin-immunoreactive peptides in human semen.  J Clin
Endocrinol Metab 1981; 52: 586–8.

3 Fraioli F, Fabbri A, Gnessi L, Silvestroni L, Moretti C, Redi F,
et al. Beta-endorphin, Met-enkephalin and calcitonin in hu-
man semen: evidence for a possible role in human sperm
motility.  Ann N Y Acad Sci 1984; 438: 365–70.

4 Miralles-Garcia JM, Mories-Alvarez MT, Corrales-Hernandez
JJ, Garcia-Diez CL.  Beta-endorphin and male infertility.  Arch
Androl 1986; 16: 247–51.

5 Bardin CW, Chen CL, Morris PL, Gerendai I, Boitani C, Liotta
AS, et al. Proopiomelanocortin-derived peptides in testis,
ovary and tissues of reproduction.  Recent Prog Horm Res
1987; 43:1–28.

6 Huleihel M, Lunenfeld E.  Regulation of spermatogenesis by
paracrine/autocrine testicular factors.  Asian J Androl 2004; 6:
259–68.

7 Zalata A, Hafez T, Van Hoecke MJ, Comhaire F.  Evaluation

of beta-endorphin and interleukin-6 in seminal plasma of pa-
tients with certain andrological diseases.  Hum Reprod 1995;
10: 3161–5.

8 Shaha C, Liotta AS, Krieger DT, Bardin CW.  The ontogeny of
immunoreactive beta-endorphin in fetal, neonatal and pubertal tes-
tes from mouse and hamster.  Endocrinology 1984; 114: 1584–91.

9 Chen CL, Mather JP, Morris PL, Bardin CW.  Expression of
pro- opiomelanocortin-like gene in the testis and epididymis.
Proc Natl Acad Sci U S A 1984; 81:5672–5.

10 WHO Laboratory manual for the examination of human semen
and sperm-cervical mucus interaction. 4th ed. Cambridge: Cam-
bridge University Press; 1999.

11 Fabbri A, Fraioli F, Isidori A.  Opioid peptides in the testis
and the male genital tract: presence and possible function.  J
Endocrinol Invest 1986; 9: 521–8.

12 Fabbri A, Jannini EA, Gnessi L, Ulisse S, Moretti C, Isidori A.
Neuroendocrine control of male reproductive function.  The
opioid system as a model of control at multiple sites.  J Steroid
Biochem 1989; 32: 145–50.

13 Singer R, Bruchis S, Barnet M, Sagiv M, Kaufman H, Servadio
C.  Beta-endorphin in normozoospermic and pathologic hu-
man semen.  Experientia 1985; 41: 64–5.

14 Delitala G, Manelli M, Gusti M, Serio M. Relation of opiates
to hormonal secretion in man.  In: Delitala G, Motta M, Serio
M, editors.  Opioid Modulation of Endocrine Function.  New
Yotk: Raven Press; 1984.  p65.

15 Foresta C, Irdino M, Federspil G, Scandellari C.  Dopamine is
not involved in the opioid control of luteinizing hormone se-
cretion in man.  Fertil Steril 1985; 44: 504–7.

16 Sirinathsinghji DJ, Rees LH, Rivier J, Vale W. Corticotropin-
releasing factor is a potent inhibitor of sexual receptivity in the
female rat. Nature 1983; 305: 232–5.

17 Petraglia F, Sutton S, Vale W, Plotsky P.  Corticotropin-re-
leasing factor decreases plasma luteinizing hormone levels in
female rats by inhibiting gonadotropin-releasing hormone re-
lease into hypophysial-portal circulation.  Endocrinology 1987;
120: 1083–8.

18 Ragni G, De Lauretis L, Bestetti O, Sghedoni D, Gambaro V.
Gonadal function in male heroin and methadone addicts.  Int J
Androl.  1988; 11: 93–100.

19 Graczykowski JW, Vermesh M, Siegel MS, Davidson A, Lobo
RA.  Absence of direct effect of beta-endorphin and calcitonin
on human sperm motility.  Arch Androl 1990; 24: 121–4.

20 Singer R, Bruchis S, Sagiv M, Allalouf D, Levinsky H, Kaufman
H.  Beta-endorphin and calcitonin in human semen.  Arch
Androl 1989; 23: 77–81.

Edited by Aleksander Giwercman



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


