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Abstract The present study has been designed to investigate the impact of dietary iodine
intake on lipid metabolism in mice, including iodine deficiency and iodine excess. Different
amounts of iodine mixed in the drinking water were continuously administered to mice. The
body weights and the levels of urinary iodine were measured 8 months after the treatment.
Thyroid hormones in the serum were detected by chemiluminescence immunoassay. Serum
total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol and low-density
lipoprotein cholesterol (LDL-C) were determined enzymatically by automatic analyzer. Results
showed that the urine iodine concentrations paralleled the amounts of iodine intakes. No
statistical differences of body weights among different groups were found. The levels of thyroid
hormones were dramatically decreased in iodine deficiency while no significant differences
were found between iodine excess groups and normal iodine group. In iodine deficiency
groups, the levels of TG, TC, and LDL were increased at varying degrees. In iodine excess
groups, the levels of TG in the male mice and the levels of TC in the female mice were much
lower than normal iodine group. In conclusion, dietary iodine intake may affect the metabolism
of serum lipids. Hypothyroid function induced by iodine deficiency may be responsible for the
changes of lipids. Higher iodine intake might benefit lipid metabolism.

Keywords Iodine intake - Lipid metabolism - Total cholesterol triglyceride - High-density
lipoprotein cholesterol - Low-density lipoprotein cholesterol - Thyroid hormones

Introduction

In recent years, a relationship between dietary salt intake and blood pressure has been
discovered. Sodium restriction is of importance for reducing hypertension and the risk of
cardiovascular disease. A recent meta-analysis reviewed randomized studies examining the
effects of a low-sodium vs high-sodium diet in normotensive individuals [1]. A small but
significant decrease in systolic and diastolic blood pressure was observed; however, there was a
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simultaneous and significant increase in plasma lipids. Concermning concomitant changes in
iodine intake might happen during sodium (iodized salt) restriction, it may be deduced that the
amount of iodine intake would have some influence on the lipid metabolism. Some data have
shown a declining trend in iodine intake. For instance, the proportion of the US population with
moderate to severe iodine deficiency (<50 pg iodine/L in urine) has more than quadrupled in
the last 20 years, 2.6% in NHANES (National Health and Nutrition Examination) [ vs 11.7% in
NHANES III (NHANES I, 1971-74 and NHANES 1II, 1988-94) [2]. Comparable trends have
also been observed in other countries that use iodize salt [3]. Although sodium restriction
may improve physiological variables such as blood pressure, the adverse effects of
concomitantly reduced iodine intake (in regions where salt is iodized) over the long-term
are unknown. In this study, based on the successful establishment of animal models, the
impact of dietary iodine intake on lipid metabolism was explored.

Materials and Methods

Animals

Balb/c mice (4-6 weeks), weighing about 16 g, half males and half females, were randomly
divided into five groups (for each group, n=20), including group 1: severe iodine deficiency
(SID); group 2: mild iodine deficiency (MID); group 3: normal iodine (NI); group 4: 10-fold
high iodine (10 HI), and group 5: 50-fold high iodine (50 HI). They were acclimatized in
animal house and were exposed to normal cycles of day and night and free to drink water.

Assessment of Urine Iodine Concentration

Urine iodine concentration was determined by As**-Ce*" catalytic spectrophotometry using
ammonium persulfate digestion method [4].

Determination of the Body Weights

Electronic balance was used to determine the body weights of the mice.

Estimation of Serum Lipids Concentrations

Serum total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C),
and low-density lipoprotein cholesterol (LDL-C) were measured by enzymatic colorimetric test
kits purchased from BioSino Bio-technology and Science Inc.

Estimation of Serum Thyroid Hormones Concentrations

The serum concentrations of total thyroxine (TT,), total triiodothyronine (TTs), free
thyroxine (FT,4), and free triiodothyronine (FT5) were determined by the chemilumines-
cence immunoassay kit (Roche Diagnostic, (Shanghai) Ltd).

Experimental Protocols

After 2 weeks adaptation to standard chow diet and tap water, all the mice in the five groups
were fed with low-iodine forage of the foodstuff obtained from an endemic goiter area (per kilo
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forge containing 30% soybean, 40% corn, 20% wheat, 10% millet, 3 g methionine, 1 g lysine,
inorganic salts, and vitamins according to the “Laboratory animals—Mice and rats formula
feeds, GB 14924.3”; average iodine content in diet is 2050 pg/kg) and drank deionic water
containing different concentrations of potassium iodide. The iodine content in water was 0,
196.08, 326.79, 3,856.21, and 19,542.5 ug/L, respectively. Eight months after administration,
metabolic cages were used to collect the urine of the mice from each group. Blood samples
were obtained after sacrificing the animals and stored at —70°C until analysis.

Statistical Analysis

SPSS was used to analyze the collected data. Data for urine iodine concentration were
expressed as median and statistically analyzed by using rank sum test. Data for body
weights, serum lipids concentrations, and serum thyroid hormones concentrations were
expressed as mean £ SD and statistically analyzed by using one-way ANOVA followed
by a Fisher test. LSD or Dunnett’s T3 post hoc test was used when it was appropriate.
A p value less than 0.05 was considered statistically significant.

Results
Determination of Urine lodine Concentration in Each Group

Median urinary iodine concentrations in NI, SID, MID, 10 HI, and 50 HI group were 233.8,
7.2, 155.7,4,950.9, and 28,900.7 ug/L, respectively. Compared with NI group, urine iodine
concentrations were much lower in both iodine deficiency groups especially in SID group
and much higher in iodine excess groups. The urine iodine concentrations paralleled the
amounts of iodine intakes.

Determination of the Body Weights

There were no statistical differences of body weights among the same gender mice from
different iodine intake groups (Figs. 1).
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Fig. 1 Body weights of male and female mice with different iodine intakes. Data are shown as mean + SD.
n=13 mice/group
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Fig. 2 Lipids concentrations in male mice with different iodine intakes. Data are shown as mean + SD. n=
13 mice/group. p value indicates difference between groups by analysis of variance. *p<0.05 vs NI group

Determination of Serum Lipids Concentrations in Each Group

The levels of serum TG, TC, and LDL were increased at varying degrees in iodine
deficiency groups. In SID group, the levels of TG and TC were much higher than NI group
in the male mice (»p<0.05) and in the female mice, the levels of TG and LDL were
significantly increased (p<0.01). In MID group, only the levels of TG in the male mice and
LDL in the female mice were statistically increased (p<0.05 and p<0.01, respectively).

In contrast, a tendency to decrease in the levels of TG and TC could be found in iodine
excess groups. The levels of TG in the male mice and TC in the female mice were
significantly decreased in both 10 HI and 50 HI compared with NI group, p<0.05 and p<
0.01, respectively (Figs. 2 and 3).

Determination of Serum Thyroid Hormones Concentrations in Each Group

The levels of TTy, TT;, FTy4, and FT5 were all dramatically decreased in iodine deficiency
groups especially in SID group compared with NI group (p<0.01 or p<0.05). No

Fig. 3 Lipids concentrations in
female mice with different iodine
intakes. Data are shown as mean +
SD. n=13 mice/group. p value
indicates difference between
groups by analysis of variance.
*p<0.05; **p<0.01 vs NI group
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significant differences were found between iodine excess groups and normal iodine group
(Figs. 4, 5, 6 and 7).

Discussion

Various forms of iodine are absorbed through intestinal tract and then distributed in the
extracellular fluid or secreted with saliva, gastrointestinal fluid, and galacta. Thyroid gland
is an active iodine-trapping organ, which concentrates iodide from the extracellular fluid
and oxidizes it at the aptical membrane, attaching it to tyrosyl residues within thyroglobulin
(Tg) and producing thyroid hormones. Redundant iodine (more than 90% of dietary iodine)
in body is excreted with urine. Therefore the index of urine iodine concentration is
considered as an excellent indicator for assessing the amount of iodine intake. In our study,
results showed a parallel between the urine iodine concentration and the amount of iodine
intake in each group, which indicated the animal model of deficient-iodine and excess-
iodine intake established successfully.

Iodine represents an essential element in thyroid physiology, being a critical component
of T4 and T3 molecules, and a key regulator of thyroid gland function. Thus dietary iodide
supply influences the functional activity of the thyroid gland and iodine deficiency leads to
inadequate thyroid hormones production, which can affect the metabolism of serum lipids.
Our results showed that in iodine deficiency groups, the levels of TT,, TT3, FT4, and FT3
were all dramatically decreased compared with NI group especially in SID group.
Simultaneously, the levels of serum TG, TC, and LDL were increased statistically at
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Fig. 6 Serum TT3 concentrations 1.2
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varying degrees. Several mechanisms that have been reported can explain such changes of
the serum lipids in iodine deficiency mice. Firstly, the activity of hepatic LDL receptors is
under hormonal control. Low level of thyroid hormones may inhibit LDL receptor
expression and thus reduce the quantity and activity of LDL receptor leading to an increase
of plasma LDL cholesterol [5]. Secondly, low level of thyroid hormones may depress the
reactivity of target tissues to catecholamine, growth hormone, cortisol, and glucagons.
Thirdly, the amount and the activity of adenyl cyclase and lipoproteinesterase may be
reduced owing to the low level of thyroid hormone.

In Turner’s experiment, rabbits fed with a cholesterol-rich diet and T4 showed slight to
moderate aortic atherosclerosis. Rabbits fed with cholesterol and with either desiccated
thyroid or iodine showed an absence of atherosclerotic lesions. Furthermore, average blood
cholesterol levels of these animals were significantly lower than the group fed with a
cholesterol-rich diet and T4 [6]. It is also reported that treatment of dyslipidemia with T4
had been limited to hypothyroid and subclinical hypothyroid subjects and no curative
effects on euthyroid patients with cardiovascular diseases or dyslipidemia [7]. All these
researches implied that iodine appeared to have a number of natural physiological roles
independent of its role in thyroid hormones. Our results also provided experimental
evidence supporting such deduction. In our study, there were no significant differences of
the levels of thyroid hormones in the serum between iodine excess groups and normal
iodine group. However, a marked decrease in the levels of TG or TC was found in iodine
excess groups. Of the body’s iodine, only 30% is concentrated in the thyroid tissue and
thyroid hormones. The remaining nonhormonal iodine is found in a variety of tissues, and
the function is unknown [8]. Accumulating evidences have revealed that iodine has the
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anti-proliferation and anti-oxidation function. It reported that iodide could act as an electron
donor in the presence of hydrogen peroxide, peroxidase, and some polyunsaturated fatty
acids, thus decreasing damage by free oxygen radicals [9-11]. Concentrations of iodine as
low as 15 ug have the same antioxidant activity as ascorbic acid [12]. In addition, animal
studies [13] have shown iodine normalizes elevated adrenal corticosteroid hormone
secretion related to the stress response and reverses the effect of hypothyroidism on the
ovaries, testicles, and thymus in thyroidectomized rats. Iodine may also have a role in
immune function; when placed in a medium containing 10~ M iodide, human leukocytes
synthesize thyroxine [14]. With regard to the detailed mechanism of the effects of excessive
iodine on the serum lipid metabolism, further studies are needed to explore.

In addition, the present study also revealed that excessive iodine’s effects on the lipid
metabolism may not be the same in different genders in mice. The levels of TG in male
mice in iodine excess groups were significantly decreased than that of the same gender of
NI group (p<0.05). The levels of TC in the female were statistically reduced than that of
the same gender of NI group. That the sex hormones have a certain effect on the lipid
metabolism has been recognized for many years. Peinado-Onsurbe et al. [15] reported
androgen could influence rat HL while estrogen reduced adipose tissue LPL activity and
mRNA levels. It has been shown that estrogen may stimulate LDL receptor expression and
lower plasma LDL cholesterol [16]. Recently, Kavanagh et al. [17] reported that estrogen
could reduce the enzymatic activity of ACAT 2 (acyl-CoA: cholesterol acyltransferase 2) at
the protein level, thus reducing hepatic secretion of ACAT2-derived cholesteryl esters in
plasma lipoproteins. The mechanism involved in the interaction of excessive iodine and sex
hormones on the lipid metabolism needs further studying.

Elevated blood lipids are a risk factor of cardiovascular diseases. Several natural
physiological roles of iodine independent of its role in thyroid hormones have been found
including anti-microbial, anti-inflammatory, anti-proliferative activities, and reducing blood
viscosity which may be also important for overall cardiovascular health [18]. In conclusion,
monitoring the iodine intake during sodium restriction is deemed essential for the
maintenance of cardiovascular health.

Funding This work was supported by grants from the National Nature Science Foundation of China (no.
30700689) and done in key lab of hormone and development of Ministry of health and Tianjin. The authors
declare that there are no conflicts of interest that would prejudice the impartiality of this scientific work.

References

1. Jurgens G, Graudal NA (2004) Effects of low sodium diet versus high sodium diet on blood pressure,
renin, aldosterone, catecholamines, cholesterols, and triglyceride. Cochrane Database Syst Rev 1
CD004022

2. Hollowell JG, Stachling NW, Hannon WH et al (1998) lodine nutrition in the United States. Trends and
public health implications: iodine excretion data from National Health and Nutrition Examination
Surveys I and IIT (1971-1974 and 1988-1994). J Clin Endocrinol Metab 83:3401-3408

3. Andersen S, Hvingel B, Kleinschmidt K et al (2005) Changes in iodine excretion in 50-69-y-old
denizens of an Arctic society in transition and iodine excretion as a biomarker of the frequency of
consumption of traditional Inuit foods. Am J Clin Nutr 81:656—663

4. Yu-qin YAN, Ya-ping ZHANG, Lie-jun LIU et al (2004) Method for measuring iodine in urine by As3+-Ced+
catalytic spectrophotometry using ammonium persulfate digestion. Chin J End 23(6):582-585

@ Springer



588

Zhao et al.

S.

12.

13.

14.

16.

17.

18.

Petit JM, Duong M, Duvillard L et al (2002) LDL-receptors expression in HIV-infected patients:
relations to antiretroviral therapy, hormonal status, and presence of lipodystrophy. Eur J Clin Investig 32
(5):354-359

. Turner KB (1933) Studies on the prevention of cholesterol atherosclerosis in rabbits. The effects of

whole thyroid and of potassium iodide. J Exp Med 58:115-125

. The Coronary Drug Project Research Group (1972) The Coronary Drug Project. Findings leading to

further modifications of its protocol with respect to dextrothyroxine. JAMA 220:996-1008

. Dunn JT (1998) What’s happening to our iodine? J Clin Endocrinol Metab 83:3398-3400
. Venturi S (2001) Is there a role for iodine in breast diseases? Breast 10:379-382
. Cocchi M, Venturi S (2000) Iodide, antioxidant function and omega-6 and omega-3 fatty acids: a new

hypothesis of biochemical cooperation? Prog Nutr 2:15-19

. Lyn Patrick ND (2008) Iodine: deficiency and therapeutic considerations. Altern Med Rev 13(2):116—

127

Smyth PA (2003) Role of iodine in antioxidant defence in thyroid and breast disease. Biofactors 19:121—
130

Thrall KD, Bull RJ (1990) Differences in the distribution of iodine and iodide in the Sprague-Dawley
rat. Fundam Appl Toxicol 15:75-81

Stole V (1971) Stimulation of iodoproteins and thyroxine formation in human leukocytes by
phagocytosis. Biochem Biophys Res Commun 45:159-166

. Peinado-Onsurbe J, Staels B, Vanderschueren D et al (1993) Effects of sex steroids on hepatic and

lipoprotein lipase activity and mRNA in the rat. Horm Res 40(5-6):184-188

Briining JC, Lingohr P, Gillette J et al (2003) Estrogen receptor-alpha and Sp! interact in the induction of
the low density lipoprotein-receptor. J Steroid Biochem Mol Biol 86(2):113—121

Kavanagh K, Davis MA, Zhang L et al (2009) Estrogen decreases atherosclerosis in part by reducing
hepatic acyl-CoA:cholesterol acyltransferase 2 (ACAT2) in monkeys. Arterioscler Thromb Vasc Biol 29
(10):1471-1477

Hoption Cann SA (2006) Hypothesis: dietary iodine intake in the etiology of cardiovascular disease. J
Am Coll Nutr 25(1):1-11

@ Springer



	The Impact of Dietary Iodine Intake on Lipid Metabolism in Mice
	Abstract
	Introduction
	Materials and Methods
	Animals
	Assessment of Urine Iodine Concentration
	Determination of the Body Weights
	Estimation of Serum Lipids Concentrations
	Estimation of Serum Thyroid Hormones Concentrations
	Experimental Protocols
	Statistical Analysis

	Results
	Determination of Urine Iodine Concentration in Each Group
	Determination of the Body Weights
	Determination of Serum Lipids Concentrations in Each Group
	Determination of Serum Thyroid Hormones Concentrations in Each Group

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


