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Abstract

Prevalence of abortion is higher in women with autoimmune thyroid disease.
In the majority of cases, however, no abnormality of thyroid function is
detected despite the high levels of antithyroid antibodies. The direct influence
of such harmful autoantibodies in female reproductive organs may serve a
role in pregnancy loss. In this study, expression of thyroglobulin in the
reproductive tissues of cycling mice has been evaluated. Stages of estrous cycle
were determined by cellular morphology and ratio of epithelial cells to
leukocytes in vaginal smear of Balb/C mice. At each phase, the mice were
sacrificed and their uterus, ovary and fallopion tubes were removed.
Expression of thyroglobulin-specific transcript in endometrium was
investigated by two sets of primers using reverse transcriptase-polymerase
chain reaction (RT-PCR). In addition, expression of thyroglobulin in
reproductive tissues was assessed by immunohistochemistry and dot blot
analysis. The results showed that thyroglobulin mRNA is not expressed in
endometrial tissue of Balb/C mice at any stage of estrous cycle.
Immunohistochemical analysis also confirmed that thyroglobulin or its cross
reactive-antigens are not expressed at the protein level in the female
reproductive organs. The results showed that thyroglobulin was not expressed
in the reproductive organs of female mice. It is plausible that
antithyroglobulin antibodies could interact with newly-generated antigens
during placentation and pregnancy.
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I ntroduction

Abortion is the most prevalent compli-
cation of pregnancy. In more than haf of the
cases, the underlying cause of abortion is
unknown. However, a variety of factors such
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as genetic abnormalities, structural problems,
autoimmune diseases and
been known to cause abortion 2.

Among the autoimmune diseases impli-

infections have
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cated to cause abortion and infertility, thyroid
autoimmunity is thought to be the most
prominent one ¢, Most patients with thyroid
autoimmunity have high serum levels of anti
thyroglobulin  (TG) and/or antithyroid
peroxidase (TPO) antibodies.

One mechanism by which these antibodies
can cause infertility, abortion or congenital
abnormalities in the fetus, is by direct binding
to thyroid proteins vital for thyroid hormone
production with consequent reduction in
serum levels of thyroid hormones ¢*°,

In the majority of cases, however, no
abnormality of thyroid function is detected
despite high levels of antithyroid antibodies.
It has been shown that recurrent abortion is
still 2 to 4 times more frequent in these
patients compared to normal women G419,
Moreover, infertile women with high levels of
peroxidase autoantibodies tend to have more
abortions after receiving IVF treatment for
their infertility “*2. Indeed, maternal thyroid
peroxidase antibodies during pregnancy are
associated with impaired child development
@3 Although there are some speculations as
to how thyroid autoantibodies are linked to
abortion, there is no direct evidence to
address the issue. There are three main hypo-
theses for this phenomenon:

1. Antithyroid antibodies bind directly to their
cognate antigens in the thyroid gland and
interfere with production of thyroid hormones
and hence reduce serum levels of the
hormones,

2. Antithyroid antibodies are among auto-
antibodies that are produced during a general-
ized autoimmune disease with disrupted
immunological balance. In fact, the presence
of antithyroid antibodies can be translated as
the presence of abnormal immune reactions
that lead to abortion;

3. Antithyroid antibodies cross react with
unknown antigenic epitope(s) in the reproduc-
tive tissue and lead to local damage and
abortion “ 7,

Despite many efforts, there is till not
enough evidence to confirm or refute any one
of these hypotheses. In the present study, we

aimed to investigate the expression of thyro-
globulin gene in murine endometrium in order
to evaluate the third possibility.

Materialsand M ethods
Animals
In this study, white New Zealand rabbits
and Balb/C mice aged 8-12 weeks were used.
All procedures were conducted according to
the guidelines of the anima care and ethics
committee of Avicenna Research Institute.

Determination of estrous cycle

Wet vaginal smear was obtained by intra
vagina injection of Phosphate Buffered
Saline (PBS). Stages of estrous cycle were de-
termined by cellular morphology and ratio of
epithelial cells to leukocytes in each dide.
Five mice were studied in each four stages of
estrous cycle: proestrous, estrous, metestrous
and diestrous.

RNA extraction and complementary DNA
(cDNA) synthesis

Following determination of estrous cycle,
mice were sacrificed and their uterine horns
were excised. Left uterine horn was washed
completely with PBS and cut open from anti-
mesometrial axis. Exposed endometrial tissue
was then scraped with scalpel. Endometrial
tissue was rapidly homogenized using pellet
pestle (Sigma, USA) and dissolved in RNA-
Bee (Biosite, Sweden).

As our positive control for thyroglobulin
expression, thyroid gland of one mouse was
excised and homogenized similarly in RNA-
Bee solution. Total RNA from tissue homo-
genates was then extracted according to
standard protocols. Briefly, after chloroform
was added to and mixed with RNA-Bee
solution, total RNA of tissue was collected
from liquid supernatant and precipitated by 2
steps alcohol precipitation. Extracted RNA
was dissolved in 20-50 ul of sterile water and
stored in -20°C for further analysis.

Ten micro liters of total RNA from each
tissue were heated to 65°C and immediately
cooled onice. cDNA Mix including 5x buffer,
2 mM dNTP mix (Roche, Germany), 2 mM
Random hexamer (Cybergene, Sweden) and
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20 u/ul RT M-MuLV in a fina volume of
10 ul distilled water was added to the RNA.
The mixture was then incubated in 42°C for
60 minutes. The cDNA was then kept at
-20°C.

Reverse transcriptase polymerase chain reaction
(RT-PCR)

For each specimen, 3 PCR reactions were
set up using 2 sets of primersfor TG and 1 set
for housekeeping gene GAPDH (Glycer a-
dehyde 3-phosphate dehydrogenase). Each
PCR reaction contained 10x PCR buffer
(Roche, Germany), 2.5 mM MgCI2, 0.4 mM
dNTP mix and 0.04 u/ul Tag DNA poly-
merase (all from Roche, Germany) and
0.4 uM of each primer set. One microliter of
cDNA mixture was added to each reaction
and incubated in thermocycler with the
following thermal profile: 94°C for 2 minutes
for initial denaturation, 30 cycles of 94°C,
60°C and 72°C each for 30 seconds and final
extension in 72°C for 6 minutes.

Sequence of the primers used is
demonstrated in Table 1.

First and second sets of primers were

Table 1. Sequence and amplicon size of the primers used in
this study

Amplicon (size) Primer

Sequence

TG1 (207bp)
F CTTTCAGCAAGACCCATTGTGTC

Ry TGTCAAATTTCCGTATCATCAGA
TG2 (510bp)
F TTGCCTGCGTGACTTCTGACCAG

R, CTTCCAAGAGTGCCAGACCCTG
GAPDH (309bp)

Fs CAGGAGCGAGACCCCACTA

Rs GGCATGGACTGTGGTCATGA

designated to amplify 207 bp (TG1l) and
510 bp (TG2) fragments of TG mMRNA,
respectively. The third set of primers
amplified a 309 bp segment of GAPDH gene
as internal control. PCR products were elec-
trophoresed on 1% agarose gel and the
amplified bands were visualized and docu-
mented by UV transilluminator (UVP, USA).

Generation of polyclonal antiTG antibody
White New Zealand rabbits were injected
IM with bovine TG (Sigma, Sweden) plus

freund adjuvant every 2 weeks. Before and
after each injection, blood samples were
collected and titers of anti TG antibody were
assessed by indirect ELISA. Briefly, TG was
coated on wells and after blocking, rabbit
serum was added to them in serial dilutions.
Following incubation and washing, HRP con-
jugated sheep antirabbit antibody (Avicenna
Research Institute, Iran) was added to the
wells.

Finally, optical density at 450 nm was
measured after addition of horseradish per-
oxidase (HRP) substrate, TMB (3, 3/, 5, 5-
Tetramethylbenzidine).

Following the 5" injection, massive
bleeding was performed and the antiTG
antibody was purified over TG affinity chro-
matography column. Purity of the resultant
antibody was assessed by electrophoresis on
10% polyacrylamide gel and its reactivity was
confirmed by immunohistochemistry of
mouse thyroid tissue.

I mmunohistochemical staining

Samples from uterine, ovary and fallopian
tubes of 20 mice (5 mice in each phase of
estrous cycle) and the thyroid from one mouse
were snap frozen in OCT (Jung, Denmark).
Frozen section of tissues, 5 um in thickness,
were cut and transformed on glass dides.
After initial steps of fixation and blocking of
non-specific binding sites by 10% normal
sheep serum, immunostaining was carried out
by indirect method.

Briefly, dlides were incubated with anti-
TG antibody (5 pg/ml) for 90 minutes, after
then endogenous peroxidase was quenched by
0.3% H202. 1:250 dilution of sheep anti-
rabbit antibody (Avicenna Research Institute)
was then added for 45 minutes followed by
Diaminobenzidine (DAB) (Roche, Germany).
Afterwards, slides were counterstained with
hematoxylin, dehydrated in increasing grades
of ethanol and mounted in enthelan (Merck,
Germany). In negative control slides, primary
antibody was substituted by the same concen-
tration of non-immune rabbit immunoglo-
bulin.
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Figure 1. Amplification of TG gene in endometrium of cycling mice by RT-PCR

Endometrium of cycling mice was pealed away during each stage of estrous cycle and expression of TG gene was
assessed by two sets of primers (TG1 & TG2). GAPDH amplification was used as internal control for RNA extraction
and cDNA synthesis. 309bp band of amplified GAPDH mRNA was found in al endometrial and thyroid samples. On
the contrary, 207bp band corresponding to the amplified segments of TG1 (a) or 510bp band corresponding to the
amplified segments of TG2 (b) were not detected in any endometrial samples but it was strongly detected in thyroid

tissue.

Results

Amplification of TG gene by RT-PCR

As a housekeeping gene, GAPDH was
used as an internal control for MRNA extrac-
tion and cDNA synthesis. As expected,
309 bp band of amplified GAPDH mRNA
was found in al endometrial and thyroid
samples. On the contrary, neither 207 bp nor

510 bp bands corresponding to the amplified
segments of TG mRNA with TGl & TG2
primer sets, respectively, were detected in any
endometrial samples but they were both
strongly positive in thyroid tissue. Therefore,
we concluded that TG gene is not expressed
in endometrial tissue of Balb/C mice at any
stage of estrous cycle (Figure 1).

Figure 2. Immunostaining of mouse thyroid with polyclonal rabbit antiTG antibody

To confirm reactivity of homemade antiTG antibody, immunohistochemistry staining of frozen (a) and
paraffin embedded (c) sections of mouse thyroid was performed. In both methods the antibody showed
strong immonoresactivity. b and d: Negative control slides of frozen and paraffin embedded sections,

respectively. (Magnification: 200 x).
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Generation and characterization of antiTG
antibody

Despite the fact that we used bovine TG
for immunization, the resulting polyclonal
antibody had excellent reactivity with mouse
TG because of high molecular homology
between species. Based on ELISA assay, high
titers of antiTG antibody were reached after
the third round of injection.

Polyacrylamide gel electrophoresis of the
purified antibody showed a dominant band of
150 kD molecular weight which corresponded
to IgG isotype. In order to confirm the
reactivity of the purified antibody, we used
IHC staining on both frozen and paraffin
embedded sections of thyroid which showed
specific binding in both methods (Figure 2).

IHC staining of reproductive organs

In order to study the expression of
thyroglobulin at the protein level in female
reproductive organs, we performed IHC
staining of endometrium, ovary and fallopian
tubes at different stages of estrous cycle using
our homemade anti TG antibody.

As shown in Figure 3, none of the tissues
of reproductive organs had detectable levels
of TG, while sections of thyroid were al
strongly positive for expression of TG. IHC
staining confirmed our RT-PCR results and
proved that TG is expressed at neither RNA
nor protein level in any reproductive organs
of cycling Balb/C mice.

Discussion
Autoimmune thyroid disease is one of the

disorders that has a known role in recurrent
abortion and infertility ©. Even in the absence
of clinical manifestations of thyroid dysfunc-
tion, many cases have high titers of anti-
thyroid antibodies in their serum. Although
dysfunctional production of thyroid hormones
can directly cause abortion, it does not fully
explain the correlation between abortion and
thyroid autoimmunity. It has been well docu-
mented that cases with completely normal
serum levels of thyroid hormones, but with
high levels of antiTG antibodies have
increased risk of abortion by at least two fold
compared to normal women @,

This increased risk could as well be
explained by direct binding of thyroid auto-
antibodies to reproductive organs or to fetal
tissues "™, In order to test this hypothesis, we
studied the expression of TG at both mRNA
and protein levels in al reproductive organs
of female Balb/C mice. Since many proteins
are modulated in reproductive tract under the
influence of hormonal changes ®®, we aso
tested the possibility of expression of TG
gene in different stages of estrous cycle. It
was clearly demonstrated that TG gene is
expressed in endometrium during none of the
four stages of estrous cycle. Also, we showed
that no TG or TG-cross reactive antigen exists
in either endometrium, ovary or fallopian
tubes. Although endometrial cells of non-
pregnant uterus are the same cells that
comprise pregnant one, their pattern of gene
expression undergoes dramatic changes
during pregnancy “®. It could then be

Figure 3. Immunohistochemical analysis of reproductive organs of cycling mice with antiTG antibody

Uterus, ovary and fallopian tubes of cycling Balb/C mice were tested by immunohistochemistry for expression of TG. TG
was not expressed in any of thetissues at all stages of estrous cycle. a-d: endometrium in proestrous, estrus, metestrous and
diestrous, respectively. e and f: representative of ovary and fallopian tube. g-i: negative controls of endometrium, ovary

and fallopian tubes. j: thyroid as positive control.

Avicenna Journal of Medical Biotechnology, Vol. 1, No. 1, April- June 2009

610 quilemmmy/:dny wouy papeojumoq

45


http://www.ajmb.org

TG Expression in Mouse Reproductive tract

plausible that some genes, such as TG, have
temporary expression only during pregnancy
and therefore, study of their expression in
non-pregnant state might not completely
reflect the whole profile of these cells. In line
with this hypothesis, it has been shown that
pregnancy rate of women with antithyroid
antibody was the same as normal controls but
they experienced high rates of abortion
afterwards . It could be implicated that TG
or cross reactive antigen(s) are expressed at
the interface of mother and fetus and this
results in their interaction with maternal anti-
TG antibodies. Subsequent inflammation at
the site of pregnancy then ends up in abortion.
Other studies show that active immunization
of pregnant mice with TG resulted in lower
weight of fetus and placenta. In the same
study, it was shown that materna antiTG
antibodies were able to cross placenta and
enter amniotic fluid and bind directly to
syncytio- and cytotrophoblasts but not to fetus
@7 Transient expression of TG in decidua,
placenta and fetal tissues during pregnancy is
the subject of the future studies.

References
1. Regan L, Rai R. Epidemiology and the medical
cause of miscarriage. Baillieres Best Pract Res
Clin Obstet Gynaecol 2000;14(5):839-854.

2. Li TC, Makris M, Tomsu M, Tuckerman E, Laird
S. Recurrent miscarriage: etiology, management
and prognosis. Hum Reprod Update 2002;8(5):
463-481.

3. Mataon ST, Blank M, Levy Y, Carp HJ, Arad A,
Burek L, et a. The pathogenic role of antithyro-
globulin antibody on pregnancy: evidence from an
active immunization model in mice. Hum Reprod
2003;18(5):1094-1099.

4. Kutteh WH, Yetman DL, Carr AC, Beck LA, Scott
RT. Increased prevalence of antithyroid antibodies
identified in women with recurrent pregnancy loss
but not in women undergoing assisted reproduc-
tion. Fertil Steril 1999;71(5):843-848.

5. Tincani A, Rebaioli CB, Frassi M, Taglietti M,

10.

11.

12.

13.

14.

15.

16.

17.

Gorla R, Cavazzana |, et a. Pregnancy and
autoimmunity: maternal treatment and maternal
disease influence on pregnancy outcome. Auto
Immun Rev 2005;4(7):423-428.

Hatasaka HH, Branch DW, Kutteh WH, Scott JR.
Autoantibody screening for infertility: explaining
the unexplained? J Reprod Immunol 1997;34(2):
137-153.

Stagnaro-Green A, Glinoer D. Thyroid autoim-
munity and the risk of miscarriage. Best Pract Res
Clin Endocrinol Metab 2004;18(2):167-181.

Krassas GE. Thyroid disease and female reproduc-
tion. Fertil Steril 2000;74(6):1063-1070.

Poppe K, Velkeniers B. Female infertility and the
thyroid. Best Pract Res Clin Endocrinol Metab
2004;18(2):153-165.

Poppe K, Glinoer D. Thyroid autoimmunity and
hypothyroidism before and during pregnancy.
Hum Reprod 2003;9(2):149-161.

Marai |, Carp H, Shai S, Shabo R, Fishman G,
Shoenfeld Y. Autoantibody panel screening in
recurrent miscarriages. Am J Reprod Immunol
2004;51(3):235-240.

Lockshin MD. Autoimmunity, infertility and
assisted reproductive technologies. Lupus 2004;13
(9):669-672.

Pop VJ, de Vries E, van Baar AL, Waelkens JJ, de
Rooy HA, Horsten M, et al. Materna thyroid
peroxidase antibodies during pregnancy: a marker
of impaired child development? J Clin Endocrinol
Metab 1995;80(12):3561-3566.

Sherer Y, Tartakover-Matalon S, Blank M,
Matsura E, Shoenfeldlt Y. Multiple autoantibodies
associated with autoimmune reproductive failure.
JAssist Reprod Genet 2003;20(2):53-57.

Shoenfeld Y, Carp HJ, Molina V, Blank M,
Cervera R, Balasch J, et a. Autoantibodies and
prediction of reproductive failure. Am J Reprod
Immunol 2006;56(5-6):337-344.

King AE, Critchley HO, Kely RW. Innate
immune defenses in the human endometrium.
Reprod Biol Endocrinol 2003;1:116.

Imaizumi M, Pritsker A, KitaM, Ahmad L, Unger
P, Davies T. Pregnancy and murine thyroiditis:
thyroglobulin immunization leads to fetal loss in
specific alogeneic pregnancies. Endocrinology
2001;142(2):823-829.

Avicenna Journal of Medical Biotechnology, Vol. 1, No. 1, April- June 2009

610 quilemmmy/:dny wouy papeojumoq


http://www.ajmb.org


<<
  /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


