Q
-
i
(=]
|k
=1
&
o
>
-
=
()
—
(¢}

\

g

WWW.ijpm.ir

Lack of Nephroprotective Efficacy of Althaea Officinalis Flower Extract Against
Gentamicin Renal Toxicity in Male Rats

Ardeshir Talebi'2, Amirhossein Karimi®, Khadija Ouguerram?, Nasrin Vahidi-Ataabadi?,
Fatemeh Eshraghi-Jazi', Azam Mansouri!, Mehdi Nematbakhsh'#+®

'Water and Electrolytes Research Center, Isfahan
University of Medical Sciences, Isfahan, Iran,
“Department of Clinical Pathology, Isfahan
University of Medical Sciences, Isfahan, Iran,
3Department of Nutrition, University of Nantes,
Nantes, France, ‘Department of Physiology, Isfahan
University of Medical Sciences, Isfahan, Iran,
*Isfahan™N Institute of Basic and Applied Sciences
Research, Isfahan, Iran

Correspondence to:

Prof. Mehdi Nematbakhsh,

Department of Physiology, Water and
Electrolytes Research Center, Kidney
Diseases Research Center, Isfahan University
of Medical Sciences, Isfahan, Iran.

E-mail: nematbakhsh@med.mui.ac.ir

Date of Submission: May 26, 2014

Date of Acceptance: Aug 25, 2014

How to cite this article: Talebi A, Karimi A, Ouguerram K,
Vahidi-Ataabadi N, Eshraghi-Jazi F, Mansouri A, et al.
Lack of Nephroprotective Efficacy of Althaea Officinalis
Flower Extract Against Gentamicin Renal Toxicity in
Male Rats. Int J Prev Med 2014;5:1360-63.

1360

ABSTRACT

Background: Gentamicin (GM) is used as antibiotic for
Gram-negative infections, but its administration is limited due
to a side-effect of nephrotoxicity. It was attempted to investigate
the effect of _Althaea officinalis flower extract (AOFE) against
nephrotoxicity induced by GM in male rats.

Methods: 30-year-old male Wistar rats were divided into five
groups. Group 1 as a negative control group received AOFE
250 mg/kg/day. Groups 2-5 received saline, AOFE 50 mg/kg/day,
AOFE 250 mg/kg/day, and AOFE 500 mg/kg/day for 9 days,
respectively, and GM (100 mg/kg/day) was added from the 3" day
on. At the end of the experiment, blood samples were obtained,
animals were sacrificed, and the kidneys were removed immediately.

Results: Gentamicin (in group 2) significantly increased serum
levels of blood urea nitrogen and creatinine as well as the
pathological damage score (P < 0.05) when compared with
group 1. Low dose of AOFE did not decrease the nephrotoxicity
induced by GM while the high dose of AOFE aggravated renal
toxicity (P < 0.05).

Conclusions: Although AOFE acts as an antioxidant, at the
doses used in the current study did not ameliorate nephrotoxicity
induced by GM.

Keywords: Gentamicin, A/thaea officinalis, nephrotoxicity, rat

INTRODUCTION

Gentamicin (GM) is one of the amino glycoside drugs used
in Gram-negative infections.!'*! Nephrotoxicity is specified by
renal dysfunction, which is distinguished by increasing serum
levels of blood urea nitrogen (BUN) and creatinine (Cr).*%
Researchers have tested different compounds for preventing
or treating damages induced by GM. Compounds such as
lycopene,’® metformin, garlic,”8 Vitamin E, probucol,”
and erythropoietin™® could prevent renal damage induced
by GM. Furthermore, several studies have suggested that
supplementations of herbal extracts such as Ginkgo biloba,"
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Bauhinia variegata,"?) Pongamia pinnata flower,!*
and grape seed!¥ may attenuate GM-induced
nephrotoxicity. Althaea officinalis (marshmallow,
marshmallow, or a common marshmallow), the
member of Malvaceae family, is well-known for
its medicinal properties.l>!¢! It is demonstrated
that A. officinalis has potential therapeutic benefits
in lipomia, inflammation, gastric ulcer, and
platelet aggregation.'” The pharmacological
and antioxidant activities of A. officinalis refer
to various compounds such as polysaccharides
and flavonoids present in the plant.l'®!3] In the
present study, we attempted to investigate the
effect of A. officinalis flower extract (AOFE) as
an antioxidant against nephrotoxicity-induced by
GM in male rats.

METHODS

Adult male Wistar rats (Animal Centre,
Isfahan University of Medical Sciences) were
used in this study. Animals were housed in
standard conditions with free access to food and
water. This research was approved in advance by
the Isfahan University of Medical Sciences Ethics
Committee.

Preparation of extract

Dried violet flowers of A. officinalis were
selected and powdered. Preparation of the extract
was fulfilled in two steps; first, 600 ml ethanol 70%
was added to 150 g prepared powder and the total
mixture was shaken for 24 h at the temperature
of 23-25°C. Then, it was filtrated by Whatman
paper (70 mm). After filtration, the removed extract
was incubated at the temperature of 4°C. Then,
600 ml ethanol 96% was added to the material
remained from the first step and again the total
mixture was shaken for 24 h at the temperature
of 23-25°C. The extract obtained after filtration
in this step was mixed with the yield of the first
step. Then, the total extract was incubated at the
temperature of 50°C for 48 h and finally 100%
dried extract was obtained.

Study design
Thirty animals (192.4 + 4.6 g) were divided into
five groups.
* Group 1 (n = 6) as negative control group
received AOFE 250 mg/kg/day for 9 days, and
saline was added from day 3 on
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* Groups 2 (n = 5) as positive control group
received saline during the study and
GM (100 mg/kg/day) was added from day 3
on

*  Group 3 (n = 6) received AOFE 50 mg/kg/day
for 9 days, and GM (100 mg/kg/day) was added
from day 3 on. Groups 4 (n = 7) and 5 (n = 6)
had the same regimen of group 3 except AOFE
dose which were 250 mg/kg/day and 500
mg/kg/day, respectively. All administrations
were done intraperitoneally. At the end of
the experiment, animals were anesthetized
by ketamine (75 mg/kg). Blood samples were
obtained via heart puncture, and the serum
was kept at —20°C to measure the serum levels
of BUN and Cr. Finally, the animals were
killed. The kidneys were removed and weighed
immediately. Left kidney was fixed in formalin
and staining was performed to detect the tissue
damage.

Pathological investigation

The left kidney was fixed in 10% neutral
formalin and embedded in paraffin. After slicing,
hematoxylin and eosin staining was performed to
examine tissue damage including tubular atrophy,
cast, debris, and necrotic materials in the tubular
lumen. Intensity of tubular lesion was scored from
1 to 4, while zero score was assigned to normal
tissue without damage.

Statistical analysis

Data were reported as mean * standard error
of the mean. The two groups were compared with
regard to the serum levels of BUN and Cr, and
kidney weight (KW) by independent Student’s
t-test. The parameters were analyzed by one-way
ANOVA followed by least significant difference
test among the groups. The kidney tissue damage
score (KTDS) was compared using Kruskal-Wallis
or Mann—Whitney tests. P <0.05 were considered
as significant.

RESULTS

Gentamicin itself induced nephrotoxicity,
which was confirmed by increasing in the serum
levels of BUN and Cr as well as elevating in KTDS
and KW (P < 0.05) [Table 1]. Administration
of various doses of AOFE accompanied with
GM did not attenuate the serum levels of BUN
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and Cr; rather it increased the values (P < 0.05).
High dose of AOFE aggravated renal damage
induced by GM in comparison with other
groups (P < 0.05) [Figure 1]. Sample images from
group 1 treated with AOFE alone and group 5
treated with GM plus high dose of AOFE are
demonstrated in Figure 2.

DISCUSSION

The aim of this study was to investigate whether
AOFE could ameliorate nephrotoxicity induced
by GM in the male rat. We observed that AOFE

Table 1: BUN and Cr serum levels, KTDS, and KW g/100
g body weight in the experiment groups

Group BUN Cr KTDS KW
(mg/dl) (mg/dl) (g/100g BW)

AOFE 29.33+1.28  0.7+0.08 0.16+0.16  0.67+0.02

250

GM 47.58+7.98" 1.30+0.17° 1.6+£0.24"  0.79+0.04"

-
Group AOFE 250 received AOFE 250 mg/kg/day for

9 days and accompanied with saline from day 3 on.
The GM group received saline for 9 days and GM 100
mg/kg/day was added from day 3 on. "indicates significant
difference (P<0.05) from group AOFE 250. BUN=Blood
urea nitrogen, Cr=Creatinine, KTDS=Kidney tissue damage
score, KW=Kidney weight, AOFE=Althaea officinalis
flower extract, GM=Gentamicin
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Figure 1: Blood urea nitrogen (BUN) and creatinine (Cr)
serum levels, kidney tissue damage score (KTDS), and kidney
weight g/100g of body weight in the experiment groups.
Gentamicin (GM), Althaea officinalis flower extract (AOFE)
50 + GM, AOFE 250 + GM, and AOFE 500 + GM groups
received saline, AOFE 50 mg/kg/day, AOFE 250 mg/kg/day,
and AOFE 500 mg/kg/day for 9 days, respectively, and GM
(GM; 100 mg/kg/day) was added from day 3 on. #indicates
significant difference from GM group. Aindicates significant
difference from AOFE 50 + GM group. findicates significant
difference from AOFE 250 + GM group

administration did not ameliorate nephrotoxicity
induced by GM; rather it intensified renal
failure. GM induces renal dysfunction, which is
characterized by increase in levels of Cr, uric acid,
and BUN.["2U In addition, it is accompanied with
tissue alterations such as glomerular congestion,
disruption of glomerular capillaries, vacuolar
degeneration of tubular epithelial cells, and
hyaline cast formation.?*?!! Qur findings are
in agreement with the results of these studies.
Furthermore, the present study indicated that GM
enhanced normalized KW probably due to edema
caused by tubular necrosis.?”’ Useful properties
of A. officinalis flower were documented in the
literature,'” but we did not obtain positive results
in the administered doses. It is demonstrated that
administration of 50 mg/kg dose of A. officinalis
flower result in a significant increase in serum HDL
cholesterol level.'” Also, antiinflammatory and
antiulcerogenic effects of the extract were observed
at doses of 50, 100, and 250 mg/kg.l'” In contrast,
we observed that doses of 50 and 250 mg/kg of
AOFE aggravated the increased levels of BUN
and Cr induced by GM. In addition, AOFE at
the dose of 500 mg/kg aggravated both renal
dysfunction and tissue damage. It has reported
that increasing the dose of AOFE to 500 mg/kg
significantly decreased stool water content.'”! It is
also reported that high doses of some antioxidants
provide a harmful effect on survival of the
subjects.?24 Therefore, it is possible that AOFE
at the doses lower than 50 mg/kg may ameliorate
nephrotoxicity induced by GM.

CONCLUSIONS

Although AOFE acts as an antioxidant, doses of
AOFE used in the current study did not ameliorate
nephrotoxicity induced by GM, and it is necessary
to test doses lower than 50 mg/kg.

Figure 2: Sample images from group 1 treated with A/thaea
officinalis flower extract (AOFE) alone (left) and group
5 treated with GM plus high dose of AOFE (right). The
tissue damage in group 5 is higher than other groups

1362 International Journal of Preventive Medicine, Vol 5, No 11, November, 2014



ACKNOWLEDGMENTS

This research was

supported by the Isfahan

University of Medical Sciences.

REFERENCES

1.

10.

I1.

12.

International Journal of Preventive Medicine, Vol 5, No 11, November, 2014

Kagan BM. Gentamicin in the treatment of gram-negative
infections. Calif Med 1970;112:60-1.

Noone P, Parsons TM, Pattison JR, Slack RC,
Garfield-Davies D, Hughes K. Experience in monitoring
gentamicin therapy during treatment of serious gram-
negative sepsis. Br Med J 1974;1:477-81.

Tavafi M. Protection of renal tubules against gentamicin
induced nephrotoxicity. J Ren Inj Prev 2013;2:5-6.
Walker PD, Shah SV. Evidence suggesting a role for
hydroxyl radical in gentamicin-induced acute renal
failure in rats. J Clin Invest 1988;81:334-41.

Houghton DC, Plamp CE 3", DeFehr JM, Bennett WM,
Porter G, Gilbert D. Gentamicin and tobramycin
nephrotoxicity. A morphologic and functional comparison
in the rat. Am J Pathol 1978;93:137-52.

Karahan I, Atessahin A, Yilmaz S, Ceribasi AO, Sakin F.
Protective effect of lycopene on gentamicin-induced
oxidative stress and nephrotoxicity in rats. Toxicology
2005;215:198-204.

Pedraza-Chaverri J, Maldonado PD, Medina-Campos ON,
Olivares-Corichi IM, Granados-Silvestre MA,
Hernandez-Pando R, et al. Garlic ameliorates gentamicin
nephrotoxicity: Relation to antioxidant enzymes. Free
Radic Biol Med 2000;29:602-11.

Rafieian-Kopaei M, Baradaran A, Merrikhi A,
Nematbakhsh M, Madihi Y, Nasri H. Efficacy of
co-administration of garlic extract and metformin for
prevention of gentamicin-renal toxicity in wistar rats:
A biochemical study. Int J Prev Med 2013;4:258-64.
Abdel-Naim AB, Abdel-Wahab MH, Attia FF.
Protective effects of vitamin e and probucol against
gentamicin-induced nephrotoxicity in rats. Pharmacol
Res 1999;40:183-7.

Rafician-Kopaei M, Nasri H, Nematbakhsh M,
Baradaran A, Gheissari A, Rouhi H, ez al. Erythropoietin
ameliorates genetamicin-induced renal toxicity:
A biochemical and histopathological study.
J Nephropathol 2012;1:109-16.

Naidu MU, Shifow AA, Kumar KV, Ratnakar KS.
Ginkgo biloba extract ameliorates gentamicin-induced
nephrotoxicity in rats. Phytomedicine 2000;7:191-7.
Sharma RK, Rajani G, Sharma V, Komala N. Effect of
ethanolic and aqueous extracts of Bauhinia variegata
Linn. On gentamicin-induced nephrotoxicity in rats.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Talebi, et al.: Effect of Althaea officinalis on nephrotoxicity

Indian J Pharm Educ Res 2011;45:192-8.

Shirwaikar A, Malini S, Kumari SC. Protective effect
of Pongamia pinnata flowers against cisplatin and
gentamicin induced nephrotoxicity in rats. Indian J Exp
Biol 2003;41:58-62.

El-Ashmawy IM, El-Nahas AF, Salama OM. Grape seed
extract prevents gentamicin-induced nephrotoxicity and
genotoxicity in bone marrow cells of mice. Basic Clin
Pharmacol Toxicol 2006;99:230-6.

Elmastas M, Ozturk L, Gokce I, Erenler R,
Aboul-Enein HY. Determination of antioxidant activity
of marshmallow flower (4lthaea officinalis L.). Anal Lett
2004;37:1859-69.

Shah S, Akhtar N, Akram M, Shah PA, Saced T,
Ahmed K, et al. Pharmacological activity of Althaea
officinalis L. J Med Plants Res 2011;5:5662-6.
Hage-Sleiman R, Mroueh M, Daher CF. Pharmacological
evaluation of aqueous extract of Althaea officinalis flower
grown in Lebanon. Pharm Biol 2011;49:327-33.

Valiei M, Shafaghat A, Salimi F. Chemical composition
and antimicrobial activity of the flower and root hexane
extracts of Althaea officinalis in Northwest Iran. J Med
Plants Res 2011;5:6972-6.

Romero F, Pérez M, Chavez M, Parra G, Durante P.
Effect of uric acid on gentamicin-induced nephrotoxicity
in rats-role of matrix metalloproteinases 2 and 9. Basic
Clin Pharmacol Toxicol 2009;105:416-24.

Zhou Y, Vaidya VS, Brown RP, Zhang J, Rosenzweig BA,
Thompson KL, et al. Comparison of kidney injury
molecule-1 and other nephrotoxicity biomarkers in urine
and kidney following acute exposure to gentamicin,
mercury, and chromium. Toxicol Sci 2008;101:159-70.
Padmini MP, Kumar JV. A histopathological study on
gentamycin induced nephrotoxicity in experimental
albino rats. IOSR J Dent Med Sci 2012;1:14-7.

Erdem A, Giindogan NU, Usubiitiin A, Kiling¢ K,
Erdem SR, Kara A, et al. The protective effect of taurine
against gentamicin-induced acute tubular necrosis in rats.
Nephrol Dial Transplant 2000;15:1175-82.

Miller ER 3", Pastor-Barriuso R, Dalal D, Riemersma RA,
Appel LI, Guallar E. Meta-analysis: High-dosage vitamin
E supplementation may increase all-cause mortality. Ann
Intern Med 2005;142:37-46.

Bairati I, Meyer F, Jobin E, Gélinas M, Fortin A,
Nabid A, et al. Antioxidant vitamins supplementation and
mortality: A randomized trial in head and neck cancer
patients. Int J Cancer 2006;119:2221-4.

Source of Support: Nil, Conflict of Interest: None declared.

1363




<<
  /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


