TOX/2011/24

COMMITTEE ON TOXICITY OF CHEMICALS IN FOOD,
CONSUMER PRODUCTS AND THE ENVIRONMENT

DRAFT STATEMENT ON REVIEW OF THE PHYTOESTROGENS
RESEARCH PROGRAMME - T05

1. The Committee considered a review of the TO5 Research Programme at a
previous meeting and agreed to produce a statement summarising the contribution
of the programme overall and of the final projects commissioned under the
programme but not finalised when it was last reviewed in 2007.

2. A draft statement is attached at Annex 1.

Questions asked of the Committee

3. Members are invited to comment on the draft statement on the
Phytoestrogens Research Programme at Annex 1.

Secretariat

August 2011.
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COMMITTEE ON TOXICITY OF CHEMICALS IN FOOD,
CONSUMER PRODUCTS AND THE ENVIRONMENT

DRAFT STATEMENT ON REVIEW OF THE PHYTOESTROGENS
RESEARCH PROGRAMME - T05

This Annex contains a copy of the second draft COT statement on the T05
Phytoestrogen research programme.
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Committee on

TOXICITY

COMMITTEE ON TOXICITY OF CHEMICALS IN FOOD,
CONSUMER PRODUCTS AND THE ENVIRONMENT

DRAFT STATEMENT ON REVIEW OF THE PHYTOESTROGENS
RESEARCH PROGRAMME - T05

1. Phytoestrogens are naturally occurring compounds found in some plant-
based foods, notably soya. These compounds, as their name suggests, have
structural similarities to the female sex hormone, oestradiol. As a result, concern has
been expressed that consuming phytoestrogens might have oestrogenic, anti-
oestrogenic and/or other effects in humans. These effects could be either adverse or
beneficial and could affect particular subgroups of the population.

2. The TO5 Phytoestrogen research programme was established in 1997 by the
Ministry of Agriculture, Fisheries and Food (MAFF) to improve the assessment of the
human health implications (risks and benefits) of dietary phytoestrogens in order to
underpin appropriate information to consumers. The programme’s specific remit was
to provide answers to the following policy objectives:

¢ The development of suitable analytical methods for phytoestrogens
e The determination of levels of phytoestrogens in food

¢ Studies on the absorption, distribution, metabolism and excretion (ADME) of
phytoestrogens in the body

¢ Possible beneficial and/or detrimental effects of phytoestrogens in the general
population and in specific (genetic and/or age) subgroups within the
population

3. Responsibility for the TO5 Phytoestrogen research programme transferred to
the Food Standards Agency in 2000.

2000-2001 consensus review of the phytoestrogens programme

4. In 2000-2001, the Food Standards Agency commissioned a consensus review
of the phytoestrogens programme, together with a survey of phytoestrogen research
being conducted worldwide in order to assess the Agency-funded research in the
context of global efforts. The results of this project were evaluated by the Committee
on Toxicity (COT) as part of its review on phytoestrogens and health.
http://www.food.gov.uk/science/research/foodcomponentsresearch/phytoestrogensresearch/
t05-t06programme/t05t06projectlist/t05018project/
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5. The reviewers concluded that the programme represented a Network of
Excellence in terms of global research into phytoestrogens. Research highlighted as
being of particular value were those projects devoted to the synthesis of
phytoestrogen standards and the use of transgenic mouse models containing
reporter genes.

6. Dividing the phytoestrogens research into six key areas, the reviewers made
the following recommendations for future research in the TO5 programme:

Analytical and Chemistry

7. The programme should continue to provide leadership in quality control of
existing analytical methods and individual laboratories. Research on the synthesis of
pure phytoestrogen standards and those that are multiple Carbon-13 (13C) or
Carbon-14 (14C)-labelled should be extended to all phytoestrogens and their
metabolites.

Phytoestrogen Intake

8. Assessment of intake of phytoestrogens cannot be made by out of date Food
Frequency Questionnaires (FFQs). Continuing validation of FFQs is essential for all
epidemiological studies with large subject groups.

Absorption, distribution, metabolism and excretion

9. There is a strong need to use the multiply-labelled forms of genistein and
other phytoestrogens to identify their metabolic products in humans. The relationship
of equol and other phytoestrogen metabolites to disease risk and disease
symptomalogy is an important issue to pursue. Drug-phytoestrogen interaction in
transport processes in the liver and kidney should be investigated in human studies.

Mechanisms

10.  The use of the existing transgenic model containing an estrogen responsive
element (ERE) beta-galactosidase reporter gene construct to evaluate estrogen
receptor (ER)-mediated effects of phytoestrogens in vivo is an excellent initiative.
DNA microarrays and proteomics/mass spectrometry should continue to be used to
assess the effects of phytoestrogens in cellular and tissue targets in isolated cells,
animal experiments and in clinical trials.

Beneficial effects

11.  Since a growing part of the population are elderly and are consuming soy
products for the first time, it is important to carefully monitor the effects of
phytoestrogens in this group. Intervention studies with phytoestrogen-containing
foods or extracts will provide a larger, more controlled dose range than
epidemiological studies where intake is determined by the subjects and may be low.
The value of soy in reducing hypertension should be investigated. Further
epidemiological studies of bladder, endometrial and thyroid cancers are warranted if
concerns about ranges of phytoestrogen intake can be addressed.
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Adverse effects

12.  DNA microarrays and proteomics will provide more global information about
the adverse effects of phytoestrogens on the biochemistry, biology and
pathophysiology in animal models and in clinical investigations. The use of the
transgenic mouse model to evaluate ER-mediated effects of phytoestrogens in vivo
should yield relevant information. Toxicity testing should be focused on experiments
using oral administration since the purpose of this research programme is to
determine the risk to the public of foods containing phytoestrogens.

13.  The majority of projects in the TO5 programme were ongoing, completed or
recently commissioned at the time of the consensus review.

2003 COT report on Phytoestrogens.

14.  During 2000-2003, a COT working group reviewed the available scientific
literature, the research funded in the TO5 programme and the results of an external
review of the TO5 research programme conducted in 2001. A COT report, including
recommendations for further research, was published in 2003 and can be found at
http://cot.food.gov.uk/cotreports/cotwgreports/phytoestrogensandhealthcot

15.  The report recommended future research to address important outstanding
issues and to aid future risk assessment of dietary phytoestrogens. The report
considered that the majority of published animal studies examining the effects of
phytoestrogens could not be extrapolated to humans and advised that future
research should be conducted in humans where possible.

16.  As aresult of these recommendations the Food Standards Agency
commissioned three further research projects under the TO5 programme, assessing
the relationship between phytoestrogen intake and risk of breast and prostate cancer
(T05028), potential effects in individuals with compensated hypothyroidism (T05029),
and phytoestrogen exposure in women diagnosed with breast cancer (T05030).
Elements highlighted for consideration in the 2001 review were incorporated in these
new projects, including the synthesis of additional phytoestrogen standards, use of
food diaries rather than questionnaires for assessment of phytoestrogen intake and
intervention with phytoestrogen-containing supplements.

2007 TO5 Programme Review

17.  These three projects were ongoing when the T05 Research Programme was
subject to a further external review in 2007, together with the FSA TO1 Risk
Assessment Research Programme. The review panel which comprised 14
independent experts with relevant experience in toxicology and/or a wide range of
specific research areas, considered the relative strengths and weaknesses of the
T0O5 programme on the basis of the projects that had been presented.

18.  This review included the three new projects, together with those that were at
an early stage at the time of the previous review. The general discussion from the
Programme Review is quoted in paragraphs 18-21 below, with points made on
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individual projects in paragraphs 22-29. The complete report from the Programme
Review can be found at:
http://www.food.gov.uk/science/research/foodcomponentsresearch/riskassessment/t01t05t0
O9review/

General discussion

19.  Although several of the projects examining biological effects of
phytoestrogens in vitro and in vivo had encountered problems, such difficulties had
been addressed appropriately. These types of study were considered to be of
comparable quality to similar work conducted in research areas other than
phytoestrogens.

20.  Although the past and present clinical studies were limited by small sample
sizes, that they had value in assessing effects on important endpoints, some of
which have not been addressed by other researchers in the UK or internationally.

21. A significant strength of the programme had been the development of
analytical standards for a wide range of phytoestrogens. This has enabled the
accurate quantitation of phytoestrogens in foods, supplements and biofluids for the
first time, and the standards have been used in Food Standards Agency-funded
projects and studies funded by other bodies. Much of this research would not have
been possible had these standards not been developed.

22.  The use of transgenic models as a general approach for the assessment of
phytoestrogens, xenoestrogens and other xenobiotics was discussed. Such models
were seen as a valuable tool that should be included in future FSA-funded projects
where appropriate. However, given the technical difficulties in developing such
systems, as seen with the T05 projects that had been discussed, it was suggested
that the greatest value for money may be achieved by funding projects utilising
models that have already been developed and validated, rather than funding model
development.

T05014: The effect of phytoestrogen ingestion on menopausal symptoms

23.  Overall, this project was considered to be of good scientific quality, meeting
the maijority of its objectives and those of the original research requirement. The
observed reduction in hot flushes associated with flaxseed supplementation
suggests that lignans may have beneficial effects on menopausal symptoms, and it
was disappointing that the results had not yet been published in a peer-reviewed
journal. While the researchers had discussed the results in terms of statistical
significance, it was suggested that it would have been useful to have included
greater discussion of their clinical significance. The findings were considered worthy
of further investigation, for example in a larger study using a range of lignan doses.
However, the panel recognised that research into potential beneficial effects of
phytoestrogens or other food chemicals would not fall under the remit of the TO1
Risk Assessment programme and would need to be funded by other sources.
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T05016: Effects of phytoestrogens on estrogen receptor (ER) mediated gene
transcription and protein expression

24.  Although transgenic cell lines and mouse strains had been developed as set
out in the Scope of Work, a number of technical problems were encountered and
several were not responsive to transgene inducers. As a result, the project had not
been able to address all of the questions relating to effects of phytoestrogens that
were in the original research plan. Nevertheless, the work was considered to be of
high quality overall, and where experiments were unsuccessful alternative
approaches were taken that shed useful light on the problems encountered. The
researchers discussed possible solutions to these problems in the final report and
this was seen as adding value for money as it provides a starting point for further
research.

T05023: Synthesis of standard phytoestrogens in labelled and unlabelled form

25. The panel considered this to be excellent work of high scientific and technical
quality. The standards developed have supported a number of other studies in the
TO5 research programme and elsewhere, enabling accurate assessment of both
phytoestrogen levels in food and bioavailability and metabolism. In addition to the
value of this work for phytoestrogens research, the novel pathways for synthesis of
13C labelled compounds that the researchers have developed and published also
represent a significant achievement in the field of organic synthesis. Further work
synthesising additional phytoestrogens and their metabolites was supported.

T05024: Quality assurance scheme for the phytoestrogen research programme

26. The quality assurance scheme was seen as being good value for money,
producing useful information on the performance of the analytical laboratories
involved in the TO5 programme. However, it was suggested that it would be more
accurate to describe the scheme as a proficiency scheme rather than quality
assurance.

T05025: Effect of ER beta overexpression on molecular action of
phytoestrogens

27. A number of unexpected technical problems had been encountered and as a
result this project did not achieve most of its objectives. Nevertheless, it was clear
the investigators had taken appropriate steps in attempting to overcome the
difficulties encountered. While noting that it may also have been useful to try some
alternative approaches to those taken, the panel recognised that it was easy to
criticise with hindsight and a logical choice of methods had been used at the time.
The overall area of ER alpha and beta gene expression ratios and their association
with biological processes and disease was considered worthy of further research.

T05028: Dietary and biomarker prospective study of phytoestrogens in breast
and prostate cancer
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28.  This project was ongoing at the time of the review and reviewers made only
limited comments. Concern was expressed that the amount of time devoted to
development of the liquid chromatography — mass spectrometry (LC-MS) method to
be used for analysis of phytoestrogens in food seemed somewhat excessive,
particularly given that the work was being performed at an experienced laboratory. It
was uncertain from the information available to reviewers whether the study would
have sufficient power to detect significant differences in phytoestrogen intake
between cases and controls.

T05029: A double blind placebo controlled crossover trial of soy
phytoestrogens in patients with compensated hypothyroidism

29.  Several problems have been encountered in this ongoing project, including
difficulties in patient recruitment and retention as well as problems obtaining soy
preparations containing the required amount of isoflavones. Lower isoflavone
concentrations were being used than originally planned and it was uncertain how
this, together with a lower number of participants, might affect the power of the
study. However, it was noted that if the problems could be overcome the anticipated
outcomes should help address the Food Standards Agency’s policy need of
investigating the effects of phytoestrogens on thyroid function in hypothyroid
individuals.

T05030: Investigation of the phytoestrogen intake of a group of
postmenopausal women previously diagnosed with breast cancer

30. This ongoing study was considered cost effective, using appropriate
methodology. The study should provide sufficient information to assess the
phytoestrogen intake of postmenopausal women with breast cancer, a subgroup of
the population for which concerns have been raised regarding consumption of large
amounts of phytoestrogens. However, from the information available it was unclear
how the study population had been selected and therefore how far the results could
be extrapolated.

Status of TO5 Research Programme.

31. A strategic review within the Food Standards Agency subsequently decided
that the scope of the TO5 programme covered areas outwith the Agency’s remit and
that no further research would be funded under this programme. Any future work on
the potential risks of phytoestrogens would be commissioned under the Risk
Assessment programme (T01).

2011 COT review of TO5 Research Programme.

32. The Committee considered the outcomes from the studies on-going at the
time of the last external review in combination with the previous external reviews to
review whether the programme had met its objectives and provided the Agency with
valuable information, as well as value for money.

33. The Committee considered that these three studies were based on the
recommendation that the programme concentrate on human studies. Although
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concerned at the lack of clarity in the scientific objectives in the study on
phytoestrogen exposure in women diagnosed with breast cancer, the Committee
were disappointed that the results of this study although available on Foodbase had
not been published in the peer reviewed literature. Further details of the project and
a link to the final report can be found at
http://www.food.gov.uk/science/research/foodcomponentsresearch/phytoestrogensresearch/
t05-t06programme/t05t06projectlist/t05030/

34.  The other two projects had lead to a number of publications, however whilst
both were well designed and conducted studies the results were insufficient to reach
definitive conclusions. The Committee noted that the analysis of phytoestrogens in a
wide range of foods was useful and had allowed robust estimation of short term
dietary exposures to phytoestrogens. Whilst the findings indicated no association
between phytoestrogen intake and breast cancer risk, the data on prostate cancer
were inconclusive. Further details of the project and a link to the final report can be
found at:
http://www.food.gov.uk/science/research/foodcomponentsresearch/phytoestrogensresearch/
t05-t06programme/t05t06projectlist/t05028/

35. The Committee had recently considered in detail draft publications on the first
and second arms of this study and the implications of these results. The Committee
concluded that the combined results of the first and second arms of the study on
potential effects in individuals with compensated hypothyroidism did not provide a
sufficiently strong basis for issuing advice on phytoestrogen consumption to patients
with compensated hypothyroidism. However, once the third and final arm of the
study had been completed, consideration would need to be given to the value of
further research to resolve outstanding uncertainties. Further details of the project
can be found at:
http://www.food.gov.uk/science/research/foodcomponentsresearch/phytoestrogensresearch/
t05-t06programme/t05t06projectlist/t05029/

36. The Committee noted that the programme had made a significant contribution
to the COT report on phytooestrogens published in 2003. The technical difficulties
encountered in projects examining biological effects of phytoestrogens in vitro and in
vivo had been addressed appropriately and resulted in work of appropriate quality.
Despite the limitations of small sample sizes, the clinical studies had assessed
effects on a number of important endpoints, including several which have not been
addressed by other researchers in the UK or internationally.

37. A significant strength of the programme had been the development of
analytical standards for a wide range of phytoestrogens. This has enabled the
accurate quantitation of phytoestrogens in foods, supplements and biofluids which
had made a number of the clinical and biological studies possible. The standards
have been used in Food Standards Agency-funded projects and continued to be
used in phytoestrogen research studies funded by other bodies.

38. The Committee noted that any further work on potential risks associated with
phytoestrogens would be funded under the TO1 Risk Assessment Research
Programme. The Committee noted that two further projects had been funded to
address risks in specific sub-populations and were on-going under this programme.
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T01057: A double blind placebo controlled parallel trial of soy phytoestrogens
in patients with compensated hypogonadism. Further details can be found at
http://www.food.gov.uk/science/research/foodcomponentsresearch/riskassessment/t
01programme/t01projlist/t01057/

and

T01060: A double blind placebo controlled parallel trial of soy isoflavones on
markers of bone turnover in females in the early menopause. Further details
can be found at
http://www.food.gov.uk/science/research/foodcomponentsresearch/riskassessment/t
01programme/t01projlist/t01060/

The Committee would be informed of the outcome of these studies and may

be asked to consider the implications of the results from the studies. Other than the
need to consider further research on potential effects in individuals with
compensated hypothyroidism to reduce uncertainties, the Committee identified no
further pressing research needs.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


