J Korean Soc Food Sci Nutr
45(3), 307 ~312(2016)

OFAOMIA Oleanolic Acid?t HederageninO|

ERELDERER

http://dx.doi.org/10.3746/jkfn.2016.45.3.307

=24 gI=YH 2540 0jxl= &t

Kl . 0|AE? . THAM?
'Tedoystm AYodnfstcist A0 mskm)
20|3l0{RfcEtm ZAZnfstcyst AlZodokstn)

Effects of Oleanolic Acid and Hederagenin on Acute
Alcohol-Induced Hepatotoxicity in Mice
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ABSTRACT

We studied the effects of oleanolic acid and hederagenin on acute alcohol-induced hepatotoxicity in

mice. Oleanolic acid [10 and 20 mg/kg body weight (BW)/d] or hederagenin (10 and 20 mg/kg BW/d) was orally
administered to the study group for 1 week. On the last day of treatment, ethanol (5 g/lkg BW) was orally administered
to induce acute liver injury. The oleanolic acid-treated group showed lower levels of alanine aminotransferase compared
to the ethanol-treated group (EtOH). The mRNA expression level of alcohol dehydrogenase was significantly increased
in the high dosage oleanolic acid-treated group compared with the control and EtOH groups. The glutathione levels
of the oleanolic acid or hederagenin-treated groups were elevated significantly compared with those of the control
and EtOH groups. The mRNA expression levels of glutathione synthetic enzymes were also elevated in the oleanolic
acid-treated groups. The oleanolic acid or hederagenin-treated groups also showed lower levels of mRNA expression
of tumor necrosis factor alpha. Thus, these results show that oleanolic acid and hederagenin could reduce oxidative
stress and hepatotoxicity in ethanol-treated mouse liver.
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o] #3] ¢} 1 F 7]+ oleanolic acid, hederagenin, tri-
terpene glycoside, norarjunolic acid®} saponin < %
frata ki HaEJHT7,8). &F FEE2 Yt} I
AT 2 It a9E vepge AoR dExoy A g4
A fFradEdd #EAE AF7E vugk Aol
Oleanolic acidi= 2 &9 &A)3}+= pentacyclic triter—
penoid 3352 aglycone =& free acid JH 2 EA5+=
Ao dHyom Ik BE, S, Fr, st a3 Fol
= Ao g dHFHHI9-11). Hederagenin triterpenoid
Ad 9] aglycone saponin &0 2 A& Zo] F& ole-
anolic acid, phytolaccinic acid 53} 34 A4 3kc}ar &

HTH®).
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& S U a8 AXELAE &# 3 oleanolic acid
(Sigma-Aldrich Co., St. Louis, MO, USA)$} hederagenin
(Shenzhen Sungening Bio-Tech Co., Ltd., Shenzhen,
China)< Fuj3}e] PBS(phosphate buffered saline) with
2% tween 80° = FEA HstglTt.

XNESH
o=

ASE Y ARF

= ]fé’% 93l 59 o] C57BL/6J 7 vh$-22(Sam-
tako, Osan, Korea)& T3} 1 A7k ASAI7FHS FA
o vl 2EL 7] 23£2°C, % 50%, W] 12A417F
o] dAgE oA ALSH %9—‘31, AFE(22GI30060, Car-
gill Agri Purina, Inc., Seongnam, Korea)®} $-&(1x}
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Table 1. Group allotment
Ethanol

Group treatment Treatment

Control - -

OH - Oleanolic acid 20 mg/kg BW
HH - Hederagenin 20 mg/kg BW
EtOH @) -

EtOH+OL O Oleanolic acid 10 mg/kg BW
EtOH+OH O Oleanolic acid 20 mg/kg BW
EtOH+HL O Hederagenin 10 mg/kg BW
EtOH+HH O Hederagenin 20 mg/kg BW

OH: oleanolic acid 20 mg/kg BW, HH: hederagenin 20 mg/kg
BW, EtOH: ethanol treatment 5 g/kg BW, EtOH+OL: ethanol
treatment with oleanolic acid 10 mg/kg BW, EtOH+OH: ethanol
treatment with oleanolic acid 20 mg/kg BW, EtOH+HL: ethanol
treatment with hederagenin 10 mg/kg BW, EtOH+HH: ethanol
treatment with hederagenin 20 mg/kg BW.

oxl elstel 4elitn FEAPEAALSN] N1EE T

3 LI sk &

g2 Ad3L B ethanol assay kit(MAKO76, Sigma-
Aldrich Co.)& AF&3}9] colorimetric methodZS ©]-&3}¢]
=43

Alanine aminotransferase(ALT)2} aspartate amino—
transferase(AST) &M =H

b A FE AFEEE ALTSF ASTS] @42 ALTS}
AST kit(AM101-L, Asan Pharm. Co., Ltd., Hwaseong,
Korea)& AH&-3to] vl gEo 2 ALbsqivt, A8 342
Azt Aol uhel st

Glutathione s &3
Glutathione(GSH)9] gt=2 GSH reductase(G3664
Sigma-Aldrich Co.)E ©] &3} 4tald & GSHE 3¢
q.:_
(e}

ol A5 ] % GsHE S4sksih, WAl 2 24 100 meel
I mLel AQ5E a7 9 e sk 85w

A5 0.4 mLe @AY sk SH) AREEAoH, v
A 0.4 mLi= 0.6 M perchloric acid(7601-90-3, Junsei
Chemical Co., Ltd., Tokyo, Japan)Z W25 A As 3
GSH #4ell AFg= o). GSHe $Ha2 A ®=+= GSH
¥ M(G4251, Sigma-Aldrich Co.) 0.1 mLE 2.5 mL2]
HE-S-8-4[0.15 mM NADPH(N6505, Sigma-Aldrich Co.),
0.1 mM 5,5'-dithio-bis—(2-nitrobenzoic acid)(D8130,
Sigma-Aldrich Co.), 50 mM NaPO4(7558-79-4, Junsei
Chemical Co., Ltd., Tokyo, Japan), 1.5 mM EDTA(E5124,
Sigma-Aldrich Co.)]13 0.1 mL2] GSH reductase(10 units/
mL)E Al €83 F 412 nmell A 183F 3% bﬂﬂ

2 =A3le] Fala B3 GSH A3 o 22 E GSHY %
E 7 24 A mgd pmoleZ YERY ST

M= L mRNA =& % quantitative PCR

M3 W mRNA F%-2 TRlzol reagent(Life Technol-
ogies Inc., Grand Island, NY, USA)E AF&-3}¢] total RNA
£ FE31%3, NonoDrop2000 spectrophotometer(Thermo
Fisher Scientific Inc., Waltham, MA, USA)E o] &3}
RNA & S35tk cDNA 42 RevertAid First
Strand ¢cDNA synthesis kit(Thermo Fisher Scientific
Inc.)S& o] &ate] AT Al Z W] mRNA &d F#F&
quantitative real-time PCR(gPCR) "H-& o]&3}o] 713
39l o PCR< Maxima SYBR green/ROX qPCR mas—
ter mix(Thermo Fisher Scientific Inc.)E o]-&3}o] 2 &
Stk PCRE 9% primers ta3 o] AREE A
Alcohol dehydrogenase(NM_007409.2, ADH): 5'-CCG
AAGCGATCTGCTAATG-3", 5'-GGTGCTGGTGCTGA
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TAAA-3'"; glutamate—cysteine ligase modifier subunit
(NM_008129, GCLM): 5'-TCCTGCTGTGTGATGCCAC
CAG-3', 5'-GCTTCCTGGAAACTTGCCTCAG-3";
tamate—cysteine ligase catalytic subunit(NM_010295,
GCLC): 5'-ACACCTGGATGATGCCAACGAG-3', 5'-
CCTCCATTGGTCGGAACTCTAC-3'"; GSH synthase(NM_
0008180, GSS): 5'-GAAGAACTGGCAAAGCAGGC-3',
5'-TGGGTACTGGTGAGGGGAAA-3"; tumor necrosis
factor—alpha(NM_001278601, TNF-a): 5'-GGTGCCTA
TGTCTCAGCCTCTT-3", 5'-GCCATAGAACTGATGAG
AGGGAG-3'. PCR A2 H¥ 7t7te] f-7ke] a4l
AHEA L B-actin(NM_007393.5, 5'-TGACGTTGACA
TCCGTAAAG-3', 5'-AGGAGCCAGAGCAGTAAT-3"qll
gk PCR =2 ZdiAQl &= ALtedv.

glu-

EAZM

A3 A3l= SAS software(ver. 9.3, SAS Institute Inc.,
Cary, NC, USA)2] one—way analysis of variance(ANOVA)
|35t Fod 5% oMol A HEstR o, A 1k

o4 Aol & A

=
74742 Duncan's multiple range test®
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Fig. 1. Body weight difference between initial and final ex-
perimental day. Sample codes refer to the footnote of Table 1.
Each bar represents the meantstandard error.
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U Aol IS B F AT o= 7€ AFE F3

93 A oleanolic acid®] 7+ .3 @39} FAFSE Aake 3
olg 4= 91 2M(16), °] & &35} oleanolic acid®} heder—
agenin®] 7+ 13 adeol /IS Hdrh

sz 2A2 = 2 alcohol dehydrogenase mRNA &
S 1

W & E 29l oleanolic acid®} hederagenin®] A
Y &43E 23l 598 dotry] Y5t A TR 43 e
S FoIdk & 18A1%F Holl AF T oA 5 IS
TLEE ST A A gxaiy o Ees Foist
AT A 85 43S FE7F =2 AE 1T 5 e
™, oleanolic acid®} hederagening Fogtel wtel &35
das vt Fase BaS BlthFig. 3). 53] ole-
anolic acid®} hederagening &3 g oA Fo] 5=
7t 5SS 8% 4328 5 U 24AESs g1 &
B 700
60.0
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<
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Fig. 2. Liver alanine aminotransferase (A) and aspartate aminotransferase activity (B). Sample codes refer to the footnote of Table
1. Means with different letters (a,b) above the bars are significantly different (P<0.05). Each bar represents the meantstandard

C€rror.



310 &

0.050
0.045
0.040
0.035
0.030
0.025
0.020

Serum EtOH (%)

0.015
0.010
0.005

0.000

OH HH EtOH EtOH+OL EtOH+OH EtOH+HL EtOH+HH

Control

Fig. 3. Serum ethanol concentration (A) and liver alcohol dehydrogenase

&
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Relative mMRNA expression level

OH HH EtOH  EtOH+OL EtOH+OH EtOH+HL EtOH+HH

Control

mRNA expression level (B). Sample codes refer to the

footnote of Table 1. Means with different letters (a-c) above the bars are significantly different (P<0.05). Each bar represents the

meantstandard error.
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R o}(/X0.05) oleanolic acid®] ¥9J7} alcohol dehydro-
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ZZ! L glutathione
1} glutathione level
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Fig. 4. Effects of oleanolic acid, hederagenin, and ethanol on relative mRNA expression level of glutathione synthetic enzymes
and glutathione concentration in mouse livers. (A), GSH level in mouse livers; (B), relative mRNA expression level of glutamate-cys-
teine ligase modifier subunit (GCLM); (C), relative mRNA expression level of glutamate-cysteine ligase catalytic subunit (GCLC);
(D), relative mRNA expression level of glutathione synthase (GSS). Sample codes refer to the footnote of Table 1. Means with
different letters (a,b) above the bars are significantly different (P<0.05). Each bar represents the meantstandard error.

25

20

Relative mRNA expression
[

0.5

0.0

Control OH HH EtOH EtOH+OL EtOH+OH EtOH+HL EtOH+HH

Fig. 5. Effects of oleanolic acid, hederagenin, and ethanol on
relative mRNA expression level of tumor necrosis factor-alpha
in mouse livers. Sample codes refer to the footnote of Table 1.
Means with different letters (a,b) above the bars are significantly
different (P<0.05). Each bar represents the meantstandard error.
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2 ol ATAALY,

REFERENCES
1. Ramchandani VA, Bosron WF, Li TK. 2001. Research ad-

vances in ethanol metabolism. Pathol Biol 49: 676-682.
2. Rouach H, Clément M, Orfanelli MT, Janvier B, Nordmann



312

10.

11.

12.

13.

J, Nordmann R. 1983. Hepatic lipid peroxidation and mi-
tochondrial susceptibility to peroxidative attacks during eth-
anol inhalation and withdrawal. Biochim Biophys Acta 753:
439-444,

. Ohshima H, Tazawa H, Sylla BS, Sawa T. 2005. Prevention

of human cancer by modulation of chronic inflammatory
processes. Mutat Res 591: 110-122.

. Choi J, Jung HJ, Lee KT, Park HJ. 2005. Antinociceptive

and anti-inflammatory effects of the saponin and sapogenins
obtained from the stem of Akebia quinata. J Med Food §:
78-85.

. Jung HJ, Lee CO, Lee KT, Choi J, Park HJ. 2004. Struc-

ture-activity relationship of oleanane disaccharides isolated
from Akebia quinata versus cytotoxicity against cancer cells
and NO inhibition. Biol Pharm Bull 27: 744-747.

. Ikuta A. 1995. Saponins and triterpenes from callus tissues

of Akebia trifoliate and comparison with the constituents
of other lardizabalaceous callus tissues. J Nat Prod 58:
1378-1383.

. Higuchi R, Kawasaki T. 1976. Pericarp saponins of Akebia

quinata DECNE. 1. Glycosides of hederagenin and oleano-
lic acid. Chem Pharm Bull 24: 1021-1032.

. Ikuta A, Itokawa H. 1988. A ftriterpene from Akebia quinata

callus tissue. Phytochemistry 27: 3809-3810.

. Liu J. 1995. Pharmacology of oleanolic acid and ursolic

acid. J Ethnopharmacol 49: 57-68.

Hung CY, Yen GC. 2001. Extraction and identification of
antioxidative components of Hsian-tsao (Mesona procum-
bens Hemsl.). LWT —Food Sci Technol 34: 306-311.
Kinjo J, Okawa M, Udayama M, Sohno Y, Hirakawa T,
Shii Y, Nohara T. 1999. Hepatoprotective and hepatotoxic
actions of oleanolic acid-type triterpenoidal glucuronides on
rat primary hepatocyte cultures. Chem Pharm Bull 47: 290-
292.

Lee SH, Song YS, Lee SY, Kim SY, Ko KS. 2014. Protective
effects of Akebia quinata fruit extract on acute alcohol-in-
duced hepatotoxicity in mice. Korean J Food Sci Technol
46: 622-629.

Chai J, Du X, Chen S, Feng X, Cheng Y, Zhang L, Gao
Y, Li S, He X, Wang R, Zhou X, Yang Y, Luo W, Chen

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

W. 2015. Oral administration of oleanolic acid, isolated
from Swertia mussotii Franch, attenuates liver injury, in-
flammation, and cholestasis in bile duct-ligated rats. Int J
Clin Exp Med 8: 1691-1702.

Lu SH, Guan JH, Huang YL, Pan YW, Yang W, Lan H,
Huang S, Hu J, Zhao GP. 2015. Experimental study of anti-
atherosclerosis effects with hederagenin in rats. J Evidence-
Based Complementary Altern Med 504: 456354.
Letteron P, Fromenty B, Terris B, Degott C, Pessayre D.
1996. Acute and chronic hepatic steatosis lead to in vivo
lipid peroxidation in mice. J Hepatol 24: 200-208.
Balanehru S, Nagarajan B. 1991. Protective effect of ole-
anolic acid and ursolic acid against lipid peroxidation. Bio-
chem Int 24: 981-990.

Ho6g JO, Ostberg LJ. 2011. Mammalian alcohol dehydrogen-
ases — A comparative investigation at gene and protein lev-
els. Chem Biol Interact 191: 2-7.

Mansouri A, Demeilliers C, Amsellem S, Pessayre D, Fro-
menty B. 2001. Acute ethanol administration oxidatively
damages and depletes mitochondrial DNA in mouse liver,
brain, heart, and skeletal muscles: protective effects of anti-
oxidants. J Pharmacol Exp Ther 298: 737-743.

Ko K, Yang H, Noureddin M, Iglesia-Ara A, Xia M, Wagner
C, Luka Z, Mato JM, Lu SC. 2008. Changes in S-adenosyl-
methionine and GSH homeostasis during endotoxemia in
mice. Lab Invest 88: 1121-1129.

Liu H, Wang H, Shenvi S, Hagen TM, Liu RM. 2004. Glu-
tathione metabolism during aging and in Alzheimer disease.
Ann N Y Acad Sci 1019: 346-349.

Adachi Y, Moore LE, Bradford BU, Gao W, Thurman RG.
1995. Antibiotics prevent liver injury in rats following long-
term exposure to ethanol. Gastroenterology 108: 218-224.
Ji C, Deng Q, Kaplowitz N. 2004. Role of TNF-a in etha-
nol-induced hyperhomocysteinemia and murine alcoholic
liver injury. Hepatology 40: 442-451.

Zhao XJ, Dong Q, Bindas J, Piganelli JD, Magill A, Reiser
J, Kolls JK. 2008. TRIF and IRF-3 binding to the TNF pro-
moter results in macrophage TNF dysregulation and stea-
tosis induced by chronic ethanol. J Immunol 181: 3049-
3056.




<<
  /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


