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Effects of chronic renal failure on the expression of connexin 43
in the rat’s corpus cavernosum
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Abstract

Aim: To explore the mechanism of chronic renal failure (CRF)-related erectile dysfunction (ED). Methods: CRF
experimental models were established by 5/6 nephrectomy from male Sprague-Dawley rats. Both the rats from the
control group (NCRF group, n = 6) and the experimental group (CRF group, n = 30) were injected with a low dose
(80 pg/kg) of apomorphine in the 12th week after resection surgery to measure corresponding penile erections.
Western blot method was thereafter conducted to measure the expression of connexin 43 (CX43) in the rat corpus
cavernosum in the 12th week after the resection surgery. Results: There was one death in the NCRF group and five
in the CRF group. The penile erection ratio of the CRF group was 28% (7/25), whereas that of the NCRF group was
100% (5/5), which presents a significant difference between the two groups (P < 0.05). In terms of penile erection
frequency, the average of the CRF group was 1.0 &+ 0.0, which was significantly different from that of the NCRF group
(2.2£0.8) (P < 0.05). As for the expression of CX43 in the rat corpus cavernosum, a notable difference existed
between the CRF group (0.21 £+ 0.07) and the NCRF group (0.53 £ 0.27) (P < 0.01). Conclusion: CRF signifi-
cantly reduces the erectile function of rats. A close correlation exists between the expression of CX43 in rats’ corpus
cavernosum and CRF-related ED. (Asian J Androl 2008 Mar, 10: 286-289)
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1 Introduction 25.4% with complete ED, 35.4% with medium ED and

24.6% with slight ED. Of patients at the terminal phase

Chronic renal failure (CRF) occurs as a clinical
syndrome. Of CRF cases, 57.9% are associated with
erection dysfunction (ED) [1]. ED occurs in 85.4% of
patients at the terminal phase of nephropathy, including
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of nephropathy, 52.6% of those below the age of 50 are
subject to medium and complete ED while the figure
amounts up to 70.5% when it is regarded with those
above 50 years old [2]. The rate of ED incidence after
renal transplantation is approximately 48.9% [3]. ED
negatively influences a patient’s life, and can be an inde-
pendent contributor to quality of life (QoL), like other
variables such as age and sex [4]. A lack of studies on
the mechanism of CRF-related ED has to some extend
hindered clinical treatment. The present study, therefore,
attempts to explore the pathophysiology of CRF-related
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ED by measuring the expression of connexin 43 (CX43)
in CRF rats’ corpus cavernous. It is hoped that the patho-
physiological study will provide a theoretical basis for
clinical treatment of CRF-related ED.

2 Materials and methods

2.1 Establishment and grouping of a CRF rat model

Selected for the present experiment were 36 2-month-
old male Sprague-Dawley (SD) rats weighing approxi-
mately 150-200 g, provided by the Center for Labora-
tory Animals, Shandong University (Jinan, China). Dur-
ing the entire experimental process, free eating and drink-
ing was guaranteed, lab temperature was set at 18-22°C,
and relative humidity was kept at approximately 60%—
70%. The 36 were divided into two groups: the control
group (NCRF group, n = 6) and the experimental group
(CRF group, n = 30). Within the experimental group,
the treatment rendered was 5/6 nephrectomy (i.e. 2/3-
off resection on the left kidney and total removal of the
right one within a single backside incision). For the con-
trol group, no resection was made on either kidney, ex-
cept for the removal of surrounding fat. Referring to
Abdel-Gadad’s approach [5], the 12 week time point was
adopted as a standard. After 12 weeks, blood was drawn
from the portal vein for measurement of serum creati-
nine (Scr) and blood urea nitrogen (BUN) in the serum
using with fully automatic biochemical instruments
(7170A; Hiachi, Tokyo, Japan). The normal range for
Scr value is 40.67 = 11.48 umol/L. The normal range
for BUN value is 5.53 + 1.58 mmol/L [6]. The rat cor-
pus cavernosum was anatomized away from penile skin,
glans and urethra sponge for further testing in the 12th
week after resection.

2.2 Penile erection experiment

Referring to Heaton’s approach [7], in the 12th week
after resection, the rats were firstly set in a transparent
observation kit in a tranquil lab for 10 min to adapt to the
new surroundings before the light was turned down and
each of them was injected with 80 pg/kg of apomorphine
(APO; Sigma, St. Louis, MO, USA). Close observation
to record the status and frequency of penile erection took
place after the injection. Each glans engorgement and the
appearance of penile shaft indicated one erection. The
observation time was 30 min. Erection rate refers to the
quotient between positive erection rats and total rats and
erectile frequency is erection times in 30 min.
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2.3 Western blot analysis

Tissue from penile corpus cavernosum was homo-
genized with the dounce homogenizer and also re-sus-
pended in a preparation of modified radio immunopre-
cipitation buffer (50 mmol/L Tris-HCI pH 7.4, 150 mmol/L
NaCl, 1 mmol/L PMSF,1 mmol/L EDTA,1% Triton x 100,
1% sodtum deoxycholate and 0.1% SDS). A bicin-
choninic acid protein assay kit (Bio-Rad, Hercules, CA,
USA) was used to determine total protein concentration.
50 pg of total protein was drawn from each group to be
electrophoresed by SDS-PAGE, leaving the produced gel
to be equilibrated later in transfer buffer. Tissues were
immersed in twice-distilled water for 10 min and trans-
ferred to transfer buffer for 5 min. Filter and nitrocellu-
lose (NC) membrane (Hybond Company, Louisville, KY,
USA) were then processed together. Filter, gel, NC mem-
brane and a second filter were placed on a mat which
was then put into the transfer tank at 100 mA for 2—4 h
with the membrane placed towards the positive pole and
gel towards the negative pole. Transferred NC mem-
brane was then incubated for 1-2 h in 5% degreased
milk powder reagent, before it was taken out to be
washed with PBS three times, for 5-10 min each time.
NC membrane was then immerged into a plate or a small
bag with appropriately diluted CX43 rabbit polyclonal anti-
rat antibodies (Santa Cruz Biotech, Santa Cruz, CA, USA)
at room temperature for 1.0-1.5 h, before it was washed
with PBS three times, for 5—10 min each time. NC mem-
brane was immerged in the appropriately diluted peroxi-
dase-conjugated secondary antibodies goat anti-rabbit IgG
(Zhongshan, Beijing, China) at room temperature for 0.
5—1.0 h, and was then washed with PBS three times,
each time for 5-10 min. The membrane was then put
into diamonobenzidine color development liquid until the
effect was satisfactory. Once the color had been
developed, the membrane was put into twice-distilled
water to stop color development. Using an image analy-
sis system (Pharmacia Biotech, San Francisco, CA, USA),
absorbency scanning was performed to calculate the com-
parative expression of protein on the basis of absorbency
ratio between target and B-actin (Santa Cruz Biotech,
Santa Cruz, CA, USA) bandings. The dilution of the -
actin was 1:5 000.

2.4 Statistical analysis

The results were expressed as mean + SD. The
statistical significance of difference in measured quanti-
ties was determined using unpaired ¢-test or y’-test with
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Table 1. Comparison of erum creatinine (Scr) and blood urea nitro-
gen (BUN) in blood serum. CRF, chronic renal failure; NCRF,
control. °P < 0.05, compared with NCRF group.

Group n Ser (umol/L) BUN (mmol/L)
CRF 25 126.62 +10.05° 27.35+£251°
NCRF 5 51.40+4.01 5.40+0.42

Table 2. Comparison of penile erection and connexin 43 (CX43)
expression. Erection rate refers to the quotient between positive
erection rats and total rats and erectile frequency is erection times
in 30 min. CRF, chronic renal failure; NCRF, control. °P < 0.05,
°P <0.01, compared with NCRF group.

Group n Erection rate (%) Erection frequency = CX43
CRF 25 28° 1.0 £0.0° 0.18 £ 0.08°
NCRF 5 100 22+0.8 0.53+0.27

SPSS 10.0 statistical software (SPSS Inc., Chicago, IL,
USA). P <0.05 was considered statistically significant.

3 Results

3.1 Animal model

There was one death in the NCRF group and five in
the CRF group in the week following the operation. Scr
and BUN in the blood serum of CRF rats exceeded that
of the NCRF counterparts (P < 0.05) (Table 1).

3.2 Impact of CRF on rats’ penile erection

After the injection of APO, the CRF group reported
less penile erection than the NCRF group (P < 0.05)
(Table 2).

3.3 Impact of chronic renal failure on CX43 expression

CX43 expression in the corpus cavernosum of the
CRF group show apparent scarcity, compared with the
NCREF group (P < 0.01) (Table 2, Figure 1).

4 Discussion

Using 5/6 nephrectomy, the most widely-applied
modeling approach, injury to other organs and systems
is avoided. Possible changes in experimental variables
caused by dead renal tissue is also less likely when com-
pared to any form of chemical or bio-modeling approach.
Apparently, this approach is most suitable for the present
pathological study [8]. Unlike conventional 5/6 nephre-
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Figure 1. Connexin 43 (CX43) expression in rats’ corpus cavernosum.
Line 1: marker; Line 2: control group; Line 3: chronic renal failure
(CRF) group.

ctomy for CRF rat modeling, which is usually performed
via either single ventro-incision [9] or two backside inci-
sions [10], we made it through a single backside incision
without increasing the death rate and only shortening the
experimental duration. The key to the success of such
resection lies in the familiarity with animal anatomization
and sophisticated operations with little room for error.

Apomorphine contributes to penile erection by act-
ing on both the centre nerve[11] and dopamine recep-
tors (Di, D2) [12] in the smooth muscle of the corpus
cavernosum. The present study determined 100% erec-
tion within the NCRF group and reduced erection rate
and frequency within the CRF group after APO injection,
a clear indication of significant correlation between CRF
and rat erectile function.

The gap junction is a special membrane structure
linking two neighboring cells [13]. Gap junction inter-
cellular communication (GJIC) facilitates the exchange
of information, energy and substances, participates in
the metabolic coupling in intercellular substantial exchange
and electronic coupling in electronic signal transferring,
and plays a regulating role in the whole physiological pro-
cess of cellular metabolism, homeostasis and cell differ-
entiation [14]. The gap junctions, with each of two neigh-
boring cells providing a single corpuscle, is a channel
bestriding the cell gaps. The junction corpuscle is a hexa-
gon with six subunit connexins forming a ring around a
hydrophilic channel in the middle. Connexin usually ap-
pears on the plasma membrane in clusters to form gap
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junction speckles, the amount of which directly influ-
ences the functions of GJIC after connexin is processed,
decorated and phosphorylated. Connexin, as a big pro-
tein family, has many subsets, like CX26, CX32, CX36,
CX43, CX45 and CX50 [15, 16]. Gap junctions in the
corpus cavernosum smooth muscle cell are mainly com-
posed of CX43 [17], which through electronic couple
and metabolic couple connects the numerous cells in the
corpus cavernosumsmooth muscle as a functional entity
to regulate the synchronic diastole among smooth muscle
cells, induce the relaxation of smooth muscle of corpus
cavernosum and maintain penile erection. The expres-
sion of CX43 in the corpus cavernosum of the hyperten-
sive ED rat exhibited an apparent decrease [18].

The reduction of dense tissue and basal lamina, and
the increase of interstitial collagen fiber in the cytoplasm
of male CRF patients’ corpus cavernosum leads to weak-
ness of the cell junction [19]. The fact that CX43 expres-
sion of CRF rats is obviously lower than that of their NCRF
counterparts further proves that CRF leads to lesions in
synchronic diastole mechanism in corpus cavernosum and,
accordingly, to ED.

To sum up, decreased expression of CX43 in corpus
cavernosum, which is caused by chronic renal failure,
might be one of the causes of CRF-related ED, and pos-
sibly provides a novel theoretical basis for the clinical
treatment of CRF-related ED.

References

1 Cerqueira J, Moraes M, Glina S. Erectile dysfunction: preva-
lence and associated variables in patients with chronic renal
failure. IntJ Impot Res 2002; 14: 65-71.

2 Neto AF, de Freitas Rodrigues MA, Saraiva Fittipaldi JA,
Moreira ED Jr. The epidemiology of erectile dysfunction
and its correlates in men with chronic renal failure on hemo-
dialysis in Londrina, Southern Brazil. Int J Impot Res 2002;
14 (Suppl 2): S19-26.

3 Espinoza R, Gracida C, Cancino J, Ibarra A. Prevalence of
erectile dysfunction in kidney transplant recipients. Trans-
plant Proc 2006; 38: 916-7.

4  Tirk S, Guney I, Altintepe L, Tonbul Z, Yildiz A, Yeksan M.
Quality of life in male hemodialysis patients. Role of erectile
dysfunction. Nephron Clin Pract 2004; 96: c21-7.

5 Abdel-Gawad M, Huynh H, Brock GB. The impact of chronic
renal failure on nitric oxide synthase isoforms gene expression in

Tel: +86-21-5492-2824; Fax: +86-21-5492-2825; Shanghai, China

10

11

12

13

14

15

16

17

18

19

the penis and pelvic ganglia of rats. J Urol 1999; 162: 1473-9.
Fang XY. Medical Experimental Zoology. Beijing: People’s
Medical Publishing House; 1995.

Heaton JP, Varrin SJ, Morales A. The characterization of a
bio-assay of erectile function in a rat model. J Urol 1991;145:
1099-102.

Fleck C, Appenroth D, Jonas P, Koch M, Kundt G, Nizze
H, et al. Suitability of 5/6 nephrectomy (5/6NX) for the
induction of interstitial renal fibrosis in rats-influence of sex,
strain, and surgical procedure. Exp Toxical Pathol 2006; 57:
195-205.

Moreau C, Lariviére R, Kingma I, Grose JH, Lebel M. Chronic
nitric oxide inhibition aggravates hypertension in erythropoi-
etin-treated renal failure rats. Clin Exp Hypertens 2000; 22:
663-74.

Dube PH, Almanzar MM, Frazier KS, Jones WK, Charette
ME, Paredes A. Osteogenic Protein-1: gene expression and
treatment in rat remnant kidney model. Toxicol Pathol 2004;
32:384-92.

Kendirci M, Walls MM, Hellstrom WJ. Central nervous sys-
tem agents in the treatment of erectile dysfunction. Urol Clin
North Am 2005; 32: 487-501.

d’Emmanuele di Villa Bianca R, Sorrentino R, Roviezzo F,
Imbimbo C, Palmieri A, De Dominicis G, ef al. Peripheral
relaxant activity of apomorphine and of a D1 selective recep-
tor agonist on human corpus cavernosum strips. Int J Impot
Res 2005; 17: 127-33.

Shaw RM, Fay AJ, Puthenveedu MA, von Zastrow M, Jan
YN, Jan LY. Microtubule plus-end-tracking proteins target
gap junctions directly from the cell interior to adherens
junctions. Cell 2007; 128: 547-60.

Gomes P, Srinivas SP, Vereecke J, Himpens B. Gap junctional
intercellular communication in bovine corneal endothelial cells.
Exp Eyes Res 2006; 83: 1225-37.

Tao L, Harris AL. 2-aminoethoxydiphenyl borate directly
inhibits channels composed of connexin 26 and/or connexin
32. Mol Pharmacol 2007; 71: 570-9.

Kihara AH, Mantovani de Castro L, Belmonte MA, Yan CY,
Moriscot AS, Hamassaki DE. Expression of connexins 36, 43,
and 45 during postnatal development of the mouse retina. J
Neurobiol 2006; 66: 1397-410.

Christ GJ, Brink PR. Analysis the presence and physiological
relevance of subconducting states of connexin43-derived gap
junction channels in cultured human corporal vascular smooth
muscle cells. Circ Res 1999; 84:797-803.

Jiang YG, Jiang R, Jin J, Wang HP, Chen JH. Changes of gap
junction in penile cavernous smooth muscle cells of hyperten-
sive rats. Zhonghua Nan Ke Xue 2006; 12: 1010-3.
Bellinghieri G, Santoro G, Santoro D, Lo Forti B, Savica V,
Favazzi P, et al. Ultrastructural changes of corpora cavernosa
in men with erectile dysfunction and chronic renal failure.
Semin Nephrol 2004; 24: 488-91.

Edited by Dr Ching-Shwun Lin

-289-




<<
  /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


