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Abstract

Aim: To determine whether testosterone is involved in morphine withdrawal syndrome (WS).  Methods: In order to
induce dependency, rats were treated with subcutaneous injection of morphine (days 1–2, 5 mg/kg; days 3–5,
7.5 mg/kg; days 6–8, 10 mg/kg), and after the last dose of morphine (day 8) WS was induced by intraperitoneal
injection of naloxone (1 mg/kg). Wet dog shake (WDS), abdomen writhing (AW), and jumps (J) were recorded as
indicators of WS.  Results: The severity of WDS, AW, and J in male rats was greater than that in females.  Accordingly,
in 4-week castrated and flutamide-treated  (10 mg/kg/day for 8 days, i.p.) male rats, WDS, AW, and J were signifi-
cantly decreased compared to male control rats. Testosterone replacement therapy (10 mg/kg/day for 8 days, i.m.) in
4-week castrated rats restored the severity of WDS, AW, and J behaviors to the level of non-castrated male rats,
whereas testosterone potentiated the WDS behavior in non-castrated male rats.  Conclusion: It can be concluded that
testosterone might be effectively involved in morphine WS. (Asian J Androl 2008 Sep; 10: 765–769)
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1    Introduction

Several studies have shown sex-related differences
in many pharmacological properties of morphine such
as antinociception [1–4], tolerance to analgesia [5], and
stimulant effects [6].  For most abused drugs, there has
been a long-standing “gender gap” in frequency of use
and addiction; that is, men are more likely than women

to use and become dependent on drugs [7].  Cicero et al.
[8] reported that severity of spontaneous morphine with-
drawal syndrome (WS) in male rats is greater than that
in female rats.  These differences appear to reflect in-
trinsic gender-related differences in the sensitivity of the
brain to morphine, as it has been shown that the levels of
morphine in blood and brain are similar in male and fe-
male rats at comparable doses [2, 9].

It has been reported that the development of tolerance
and dependence on morphine can be inhibited by con-
comitant chronic treatment with neurosteroids such as
allopregnanolone, pregnenolone sulfate, or progesterone
[10].  Furthermore, dependency on morphine markedly
decreases the brain concentrations of neurosteroids
pregnenolone, progesterone, pregnenolone sulfate, and
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testosterone [11, 12], suggesting that changes in the con-
centration of endogenous neurosteroids might be related
to the development of morphine dependence and withdra-
wal.  It has been shown that finastride, as a 5α-reduc-
tase inhibitor, could attenuate the development and ex-
pression of naloxone-precipated WS [13].  According to
other studies, morphine-induced antinociception might
be altered by ovarioectomy, pregnancy, and/or exogenous
hormones [14, 15], whereas the effect of male gonadal
hormones on withdrawal syndrome has not been well
studied.  In the present study we showed that testos-
terone plays an effective role in severity of naloxone-
precipitated WS of morphine.

2    Materials and methods

2.1  Ethics
Allprocedures were carried out under the ethical guide-

lines of the Tabriz University of Medical Sciences (Tabriz,
Iran) and the studies received approval by the Ethics
Committee of the Tabriz University of Medical Sciences,
according to the guide for the care and use of laboratory
animals [National Institutes of Health (USA) Publication
No. 85-23, revised 1985].

2.2  Drugs
All drugs were prepared fresh on the days of

experimentation. Testosterone enanthate (Darupakhsh,
Tehran, Iran) and flutamide (Sigma, Taufkirchen,
Germany) were dissolved in sterile caster oil and etha-
nol–water (2:1, v/v), respectively.  Other drugs such as
morphine (Temad, Tehran,  Iran) and naloxone
(Darupakhsh) were dissolved in 0.9% saline.  The dosage
of testosterone (10 mg/kg/day, i.p.) and flutamide
(10 mg/kg/day, i.m.) was prepared according to Nayebi
and Rezazadeh [16].

2.3  Animals
Male and female Wistar rats, weighing 225–250 g,

were obtained from the central animal house of the Tabriz
University of Medical Sciences.  Animals were housed in
standard polypropylene cages, four per cage, under a 12 h:
12 h light:dark schedule at an ambient temperature of
25 ± 2ºC and were allowed free food and water.  Rats
were divided randomly into 13 experimental groups, each
comprising eight animals.

2.4  Surgical procedures

The male rats were fully anesthetized with an i.p.
injection of sodium pentobarbital (50 mg/kg).  Castra-
tion was carried out as follows: the ventral scrotum was
shaved and scrubbed with Betadine (Behvazan Co., Rasht,
Iran); a 1.5-cm transverse incision was made at midline
scrotum; the testes were exteriorized through the incision;
the tubules were tied with 0.4 silk suture; the testes,
epididymis, and associated fat pad were removed; and
the incision was closed with wound clips.  A sham ope-
ration was carried out by making the scrotal incision,
gently manipulating the testes, and closing the incision
with wound clips.

2.5  Behavioral study
In order to induce dependency, morphine was in-

jected subcutaneously in a schedule of: days 1–2, 5 mg/kg;
days 3–5, 7.5 mg/kg; and days 6–8, 10 mg/kg.  Fifteen
minutes after the last dose of morphine (on day 8), WS
was induced by intraperitoneal injection of naloxone
(1 mg/kg).  After 15 min, the numbers of wet dog shakes
(WDS), abdomen writhing (AW), and jumps (J) were
recorded as indicators of WS for a period of 40 min by
an observer blind to treatment.

2.6 Expression of data and statistics
Descriptive statistics and comparisons of differences

between each data set were calculated using SigmaStat
software (version 3.1, obtained from Central Library of
Tabriz University of Medical Sciences, Tabriz, Iran). The
data were expressed as mean ± SEM and were analyzed
by one-way ANOVA in each experiment.  In the case of
significant variation, the values were compared by
Tukey’s test.  Statistical significance was accepted at
the level of P < 0.05.

3    Results

3.1 Morphine WS in male and female rats
Figure 1 summarizes the number of withdrawal be-

haviors in male and female rats.  As it has been shown,
the number of WDS, AW, and J in male rats was greater
than that in females (P < 0.001, P < 0.05 and P < 0.01,
respectively).  Male rats also showed more severe naloxone-
induced WS than females.

3.2 Effect of castration and flutamide on morphine WS
The results of morphine WS in 4-week castrated and

flutamide-treated (10 mg/kg/day for 8 days, i.p.) male
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3.3 Effect of testosterone replacement therapy on mor-
phine WS

The effect of testosterone replacement therapy
(10 mg/kg/day for 8 days, i.m.) on morphine WS was
investigated in 4-week castrated rats.  As shown in Figure
3, the number of WDS, AW, and J increased to the male
rats level (P < 0.001 and P < 0.05) by injection of testo-
sterone in castrated rats. Accordingly, we observed an
increase (P < 0.01) in WDS behavior in testosterone-
treated male rats in comparison with male (non-castrated)
rats.

4    Discussion

The results of this study establish that the expres-
sion of physical dependence on morphine is more severe
in male rats than in females during naloxone-induced
withdrawal after chronic morphine treatment.  It appears
that these differences might be associated with gender-
related distinctions in the sensitivity of the central ner-
vous system to the dependence-producing properties of
morphine, as it has been observed that pharmacokinetic
factors are the same in male and female rats [2].  Our
results are in agreement with the report showing that
males have more severe naloxone-induced WS than fe-

Figure 1. Sex-related differences in morphine withdrawal syndrome
(WS), as indicated by wet dog shake (WDS), abdomen writhing
(AW), and jumps (J).  Data represent the values (mean ± SEM)
obtained in male and female experimental groups, expressed as the
number of behaviors during 40 min (n = 8 per group). One-way ANOVA
was applied followed by Tukey’s test.  *P < 0.05, **P < 0.01, and
***P < 0.001 compared with female (M + N) rats.  M, morphine;
N, naloxone; VN, vehicle of naloxone.

Figure 2. Effect of castration (Cas) and flutamide (F) (10 mg/kg, i.p.)
on morphine withdrawal syndrome (WS) in rats, as indicated by
wet dog shake (WDS), abdomen writhing (AW), and jumps (J).
Each bar represents the number of behaviors during 40 min in ex-
perimental groups, expressed as mean ± SEM (n = 8 per group).
One-way ANOVA was applied followed by Tukey’s test. *P < 0.001
and **P < 0.05, compared with morphine WS in male and sham-
operated rats respectively; ***P < 0.05 compared with flutamide
vehicle (VF)-treated rats and male rats.

rats are shown in Figure 2.  Castration caused a decrease
in the number of WDS, AW, and J behaviors in compari-
son with male (non-castrated) and sham-operated rats
(P < 0.001 and P < 0.05, respectively). The number of
WDS, AW, and J was decreased (P < 0.05) by daily in-
jection of flutamide, as a testosterone receptor antagonist.

Figure 3. Effect of testosterone (T) (10 mg/kg/day for 8 days, i.m.)
replacement therapy and castration (Cas) on morphine withdrawal
syndrome (WS), as indicated by wet dog shake (WDS), abdomen
writhing (AW), and jumps (J), in male and male castrated rats.
Each bar represents the number of behaviors during 40 min in ex-
perimental groups, expressed as mean ± SEM (n = 8 per group).
One-way ANOVA was applied followed by Tukey’s test.  *P < 0.001
compared with Cas rats and Cas rats treated with vehicle of testos-
terone (Cas + VT); **P < 0.05 compared with Cas rats; ***P < 0.01
compared with morphine withdrawal syndrome in Male and VT-
treated male rats.
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males [17].  In contrast, it has been reported that nalox-
one-precipitated WS appears to be equivalent in most
aspects between male and female rats [18].  However, it
should be noted that this controversy could be due to
differences in doses, duration of treatment, and with-
drawal assay methods.

It has been reported that plasma concentration of
testosterone and dihydrotestosterone decreases markedly
4 weeks after castration of male rats [19–21].  Therefore,
we studied morphine WS in 4-week castrated rats as a
model of testosterone-depleted rats.  According to our
present study, we observed that withdrawal behaviors in
male rats are significantly decreased by castration and
daily injection of flutamide (a testosterone receptor
antagonist).  Thus, we might suggest a possible role for
testosterone in the behavioral responses to chronic mor-
phine treatment that appeared after naloxone injection.
Testosterone has also been found to modify endogenous
opioid peptides levels in various sites of brain [22].
Therefore, the roles of endogenous opioid peptides in
this regard should not be neglected.

In this study, we showed that the decrease in mor-
phine withdrawal behaviors in male castrated rats was
reversed by testosterone replacement therapy.  Also, tes-
tosterone injections in non-castrated male rats potenti-
ated the severity of behaviors.  Recently it has been shown
that a higher testosterone level in male rats is one of the
most obvious reasons for the development of a clear
gender difference in locomotion activity [23], a further
indication of the possible role of male androgenic
hormone.  Another study showed that castration reduces
aromatase activity in the hypothalamus–preoptic area of
adult rats [24].  As testosterone is converted to estradiol
by aromatase enzyme, so attention should be paid to the
possible role of estrogens in testosterone-related effects.
In conclusion, our data suggest that testosterone has an
effective role in severity of morphine withdrawal behaviors.
In addition, we suggest that investigation of a possible
clinical application of flutamide, as a testosterone recep-
tor antagonist, should be carried out to test its useful-
ness in diminishing morphine dependency.  Further stud-
ies are needed to elucidate the exact mechanism of testo-
sterone on brain neuronal systems that are responsible to
development of dependency.

Acknowledgment

We wish to thank the Vice Chancellor’s office for

Research Affairs of the Tabriz University of Medical Sci-
ences for the grant (No. 5-4-703) supporting this study.

References

1 Kepler KL, Kest B, Kiefel JM, Cooper ML, Bodnar RJ. Roles
of gender, gonadectomy and estrus phase in the analgesic ef-
fects of intracerebroventricular morphine in rats. Pharmacol
Biochem Behav 1989; 34: 119–27.

2 Cicero TJ, Nock B, Meyer ER. Sex-related differences in
morphine’s antinociceptive activity: relationship to serum and
brain morphine concentrations. Pharmacol Exp Ther 1997;
282: 939–44.

3 Kest B, Sarton E, Dahan A. Gender differences in opioid-
mediated analgesia. Anesthesiology 2000; 93: 539–49.

4 Craft RM. Sex differences in opioid analgesia: from mouse to
man. Clin J Pain 2003; 19: 175–86.

5 Holtman JR Jr, Sloan JW, Wala EP. Morphine tolerance in
male and female rats. Pharmacol Biochem Behav 2004; 77:
517–23.

6 Stewart J, Rodaros D. The effects of gonadal hormones on
the development and expression of the stimulant effects of
morphine in male and female rats. Behav Brain Res 1999;
102: 89–98.

7 Craft RM, Heideman LM, Bartok RE. Effect of gonadectomy
on discriminative stimulus effects of morphine in female
versus male rats. Drug Alcohol Depend 1999; 53: 95–109.

8 Cicero TJ, Nock B, Meyer ER. Gender-linked differences in
the expression of physical dependence in the rats. Pharmacol
Biochem Behav 2002; 72: 691–7.

9 Cicero TJ, Nock B, Meyer ER. Gender-related differences in
the antinociceptive properties of morphine. J Pharmacol Exp
Ther 1996; 279: 267–73.

10 Ruddy DS, Kulkarni SK. Chronic neurosteroid treatment pre-
vents the development of morphine tolerance and attenuates
abstinence behavior in mice. Eur J Pharmacol 1997; 337: 19–
25.

11 Yan C, Hou Y. [Determination of neurosteroids in rat brain by
gas chromatography/mass spectrometry.] Se Pu 2004; 22: 12–
15. (In Chinese).

12 Amini H, Ahmadiani A. In vivo evidence for increase in 5á-
reductase activity in the rat central nervous system following
morphine exposure. Int J Dev Neurosci 2005; 975: 1–6.

13 Verdi J, Ahmadiani A. Finastride, 5á-reductase inhibitor, po-
tentiates antinociceptive effects of morphine, prevents the
development of morphine tolerance and attenuates abstinence
behavior in the rat. Horm Behav 2007; 51: 605–10.

14 Janik J, Callahan P, Rabii J. Morphine induced analgesia is
attenuated in post-partum lactating rats. Life Sci 1993; 52:
271–9.

15 Islam AK, Cooper ML, Bodnar RJ. Interactions among aging,
gender, and gonadectomy effects upon morphine antinoci-
ception in rats. Physiol Behav 1993; 54: 45–53.

16 Nayebi AR, Rezazadeh H. Involvement of serotoninergic
mechanism in analgesia by castration and flutamide, a testo-
sterone antagonist, in the rat formalin test. Pharmacol Biochem



Asian J Androl 2008; 10 (5): 765–769

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

Behav 2004; 77: 9–14.
17 Craft RM, Stratmann JA, Bartok RE, Walpole TI, King SJ.

Sex differences in development of morphine tolerance and de-
pendence in the rat. Psychopharmacology 1999; 143: 1–7.

18 Ali BH, Sharif SI, Elkadi A. Sex differences and the effect of
gonadectomy on morphine-induced antinociception and de-
pendence in rats and mice. Clin Exp Pharmacol Physiol 1995;
22: 342–4.

19 Shen ZJ, Zhou XL, Lu YL, Chen ZD. Effect of androgen
deprivation on penile ultrastructure. Asian J Androl 2004; 5:
33–6.

20 Liu WJ, Xin ZC, Xin H, Yuan YM, Tian L, Guo YL. Effect of
icariin on erectile function and expression of nitric oxide syn-
thase isoforms in castrated rats. Asian J Androl 2005; 7: 381–

8.
21 Shen ZJ, Chen SW, Lu YL, Li LY, Zhou XL, Zhang MG, et al.

Preliminary study on androgen dependence of calcitonin gene-
related peptide in rat penis. Asian J Androl 2005; 7: 55–9.

22 Gabriel SM, Simpkins JW, Kalra PS. Chronic morphine treat-
ment induces hypersensitivity to testosterone-negative feed
back in castrated male rats. Neuroendocrinology 1985; 40: 39–
44.

23 Li JS, Huang YC. Early androgen treatment influences the
pattern and amount of locomotion activity differently and
sexually differentially in an animal model of ADHD. Behav
Brain Res 2006; 175: 176–82.

24 Roselli CE, Ellinwood WE, Resko JA. Regulation of brain
aromatase activity in rat. Endocrinology 1984; 114: 192–200.

                              Call for Abstracts

The Scientific and Program Organizing Committee of the Third Asia-Pacific
Forum on Andrology (3APFA), which will take place in 10–13 October, 2009,
Nanjing, China, invites all interested individuals (both invited speakers and
contributors) to submit abstracts for presentations. Participants with no ab-
stract submission are also welcome.

Instructions for Submitting Abstracts:

1.  The abstracts should be written and presented in English.
2.  All abstracts should be composed in the following order to include: Aim, Material and method,

Results and Conclusion.  The format and submission guidelines are available at the forum
website: http://www.asiaandro.com/3APFA.

3.  The abstracts should be within 400–800 words.
4.  A number of the abstracts will be selected for oral presentations during the symposia.
5.  Abstracts accepted will be published in the forum proceedings (supplementary to Asian

Journal of Andrology). Only the abstracts of registered authors accompanied by the appropri
ate fee will be included in the program and the proceedings.

6.  Only on-line submission through http://www.asiaandro.com/3APFA is allowed. Submission by
E-mail, fax or airmail is not allowed. Please consult the secretariat when online submission is
inaccessible.

7.  Anyone who is interested in presentation should submit an abstract no later than May 31, 2009.

Online Submission: http://www.asiaandro.com/3APFA/ep4-4.asp
Abstract Submission due: May 31, 2009.

For further information, please visit the forum website at http://www.asiaandro.com/3APFA.

3APFA 2009 Secretariat
Ms. Dan-Qing Ren or Ms. Hui Zhang
Editorial Office, Asian Journal of Andrology, 294 Tai-yuan Rd, Shanghai 200031, China
Phone: +86-21-5492-2824
Fax: +86-21-5492-2825
E-mail: apfa@sibs.ac.cn; aja@sibs.ac.cn; aja@mail.shcnc.ac.cn



<<
  /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


