Journal of Life Science 2015 Vol. 25. No. 9. 1000~1006

ISSN (Print) 1225-9918
ISSN (Online) 22873406
DOl : http://dx.doi.org/10.5352/JLS.2015.25.9.1000

a-Asarone Modulates Activity of Matrix Metalloproteinase as well as Antioxidant

Activity

Hye-Jung Park and Moon-Moo Kim*

Department of Chemistry, Dong-Eui University, Busan 614-714, Korea

Received June 24, 2015 /Revised August 6, 2015 /Accepted August 13, 2015

a-Asarone is the main component of Acorus gramineus, which is a widely used oriental traditional
medicine. A. gramineus is known to have a variety of medicinal effects, such as anti-gastric ulcer, anti-
allergy and antioxidant activity. It is also known to inhibit the release of histamine. However, the
mechanism of its action remains unclear in humans. In this study, the effects of a-asarone on matrix
metalloproteinase (MMP) and its antioxidant effect in a cell-free system were examined in HT1080
cells. In an MTT assay, the effect of a-asarone on cell viability showed no cytotoxicity below 16 uM.
In an antioxidant assay, a-asarone increased reducing power in a dose-dependent manner but not the
scavenging activity of 1,1-diphenyl-2-picrylhydrazyl (DPPH) radicals. In addition, a-asarone exhibited
the protective effect against DNA oxidation induced by hydroxyl radicals produced by the Fenton
reaction. Furthermore, in a gelatin disk assay, a-asarone enhanced collagenase activity. It also in-
creased the activities of MMP-2 and MMP-9 stimulated by phorbol 12-myristate 13-acetate (PMA) in
a gelatin zymography. On the other hand, the activity of MMP-9 stimulated by phenazine metho-
sulfate (PMS) but not that of MMP-2 was increased in the presence of a-asarone. These findings sug-
gest that a-asarone could be a candidate for the prevention and treatment of pathological diseases re-

lated to oxidative stress and MMPs.
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g. 1. Effect of a-asarone on viability of HT1080 cells. HT1080
cells were treated with a-asarone at the indicated con-
centration and cell viability was determined by MTT as-
say after 24 hr. Data are given as means of values *
SD from three independent experiments. Level of sig-
nificance was identified statistically (p<0.05) compared
with blank group using Student’s ¢ test.
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Fig. 2. Scavenging activities of a-asarone on DPPH radical and
reducing power. DPPH radical were evaluated in the
presence of a-asarone. After a-asarone at the indicated
concentration was reacted with each radical, the optical
density of each reaction mixture was measured at a spe-
cific wavelength with spectrophotometer. Scavenging ac-
tivities of DPPH radical and reducing power were eval-
uated in the presence of a-asarone. Data are given as
means of values * SD from three independent experiments.
Level of significance was identified statistically (**,
p<0.01; ***, p<0.001 ) compared with blank group using
Student’s t test.
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Fig. 3. Protective effect of a-asarone on DNA oxidative damage
induced by hydroxyl radical. Genomic DNA purified
HT1080 cells were pre-treated with a-asarone for 1 hr
exposed to - OH using Fenton reaction. After 30 min,
reaction mixture containing about 1 ng of DNA was elec-
trophoresed on a 1% agarose gel for 30 min at 100 V
and visualized by UV light after stained with 1 mg/ml
ethidium bromide. Data are given as means of values
+ SD from three independent experiments. Level of sig-
nificance was identified statistically (***, p<0.001 ) com-
pared with control group using Student’s ¢ test.
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Fig. 4. Inhibitory effect of a-asarone on activity of collagenase.
Inhibitory effect of a-asarone on bacterial collagenase
assessed by gelatin digestion assay. Bacterial collage-
nase-1 was reacted with 0.1% DMSO (A) as control, with
doxycycline as positive control, and with a-asarone at
1, 2,4, 8 and 16 uM; and then 10 pl of reaction products
were loaded onto paper disks placed on agarose gel con-
taining gelatin and incubated for 18 hr. Enzyme activity
of remaining bacterial collagenase-1 was calculated by
densitometric determination of the gelatin digested clear
zone visualized by Coomassie Blue staining. Data are
given as means of values = SD from three independent
experi'ments. Level of significance was identified statisti-
cally (***, p<0.001 ) compared with control group using
Student’s ¢ test.
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Fig. 5. Effect of a-asarone on activities of MMP-2 and MMP-9 in HT1080 cells treated with PMA/PMS. The effect of a-asarone
on activities of MMP-2, -9 without PMA (A) with PMS (B) was evaluated in HT1080. The cells stimulated with PMA/PMS
to induce MMPs expression were treated with a-asarone at 1, 2, 4, 8 and 16 M under serum-free condition for 72 hr.
MMP-2 and MMP-9 activities in conditioned media were determined by gelatin zymography. Data are given as means of
values £ SD from three independent experiments. Level of significance was identified statistically (**, p<0.01; ***, p<0.001)
compared with PMA group (A) or with PMS group (B) using Student’s ¢ test using Student’s f test.

A7l A2 Yestt. A% Fig. 4Boll A= blank 3
PMS-¢] ¥l Al MMP-2 2 MMP-9 #o]7F §191 2 a-asar-
one# 2] ol A& PMST 3 Bl A MMP-29] &A= 2}
o7} gl oy 4 uyMo]3e] F=ol A a-asaronee MMP-99]
BHS FIHNI e AOE YR

Adell AA=HA Zt1 FHH = faf FHTLZTS X
7, DNA % RNA, 994 Fof &4& Fo] bdd a9 s
OF 7| AIZITH[1]. 5t ofie} 3 229 A, A A, ¢
Aol ol A4l 848 Afste gl Ffaid
MMPs9] ST f3 BAdatrZo] o8 zddts d+2
H}7h g v, 1 7138 AW HOx9 A8 ] Ras &4
Ao &4 E FEAI7]2 Tt mitogen activated protein
(MAP) kinases& 243} 271, @ 7HA] A7 33"45}0“
oJste] MMPs9] @& E7gthy H st oh9]. webA o
2 o AL ZY oA A AAE ddd %OMW
FESI Itk B AFgME dEEE A, 12Y X~
&% 1?4—' A ol 37 vt EHA 5U A%
okAol Mgz &7 FAHAEQ gasaroned 443 &
g} MMPs &4 l dlff E3E zAEIAY. ATl AR

AFotSEANELZA g-asarone 16
SO A] o}-r =4S et A ¥ot 16 iM ol8t9] &

1.,

v

T ALAYA AdE TP a-asaroned F4FE &
3= DPPH radical 7%, 849 718/ DNA 43} oA 5
< 53l BUHEAT o] FAME 53] shdgo] vg 43t
A JEg oW H0,9 FeSO,& ©] &3t fenton reation®l <] &
DNA &£3o2iE H3ass veidt. % oyt a
-asarone®] &4t3l 3= oMo &HEH g-asarone¢] F 9
¥ o 4] glutathione reductase 2% & %3l antioxidant® &
dote AT2HY4E YA FTH[18]. ol PMS A= 93
H0,9 A4 o] 245 0] HT1080 Al Lo 715 A H, &8 ~E
H2ZHEH Hf3tr] 3t g-asaronedl| o3 F4ts}t &9
o] 5 AT ASAT 43 B4 ofsto] Ay
o] 71 -l osf FRAAT] AAFORE FAHTGH AR
o} gEof EAY FAH o 2T 4TS = MMPsY
A w3 Sk A 02 MMPseh E/d4tae) #d
710 g A8y dF 9 £ &4 st 3Rz
el A ARE FdLcE &9 AAJIA NFLB 52
AP13} 22 AARIAE 43N A MMPsY] Hd & £714
Ty wolEa A 1 gltk. HT1080 Al o PMSE 2453}
HO, 44 < A&4 L% 7hstd, MTI-MMP 23 f5&
3t pro-MMP-29] &4o] fZHTH9]. a-asarones A A
3kl MMP-2 9 MMP-9¢] &A¢| tig a#5 A 23,
a-asarone®| PMA A= 3bo A MMP-2 & 99] &4 £
S7HAAY. 13 Y a-asarone MMPs 2 =AQl PMS 2=
gtell A& MMP-99] &4 +%&& $7HA711 MMP-29] &4

M oo &



FONY

E A= Urﬂ'lﬂx_ a-asarone?] 34+ ol m
o] 9= AFZA a-asarone®] H,0.0 fo 2oz wt
Aoz AEHY, o]H ¢ q-asarone®] HO, HA &3}
¥ cell deathZ ¥ a-asarone®] A| L& H 353

= 97 24945 YA GH3]. & gt ol PMS A=l
A MMP-2, 99¢] &4 Z7}+= g-asarone? 343l g 3jo} A%
ol AdHog 24 @ A0 ARHAT PMA AT
A MMP-29] &4 7t A ASHEE B8t o F
o] 2 AoE AdHAT g-Asarone] YEFNE MMP-2
MMP9 &4 7} A3 95 Ao 9lof w$ Fad @FQ
g Ao 2 ASHAY £33 MMP-2 @ MMP-9= A3 X 8¢
Z71GANA S FAZE B EHH AR FA 25 o
e 228 A4S Fohn Feid T, MMP2 2
MMP-9& A %9 7] 4 (ECM), 71 A2 BM)2] %23 74 82
ol Feplla e AgzAo] Bo|For Hajstd HEE
AEZ7F AL F IAEE 20, o) gFAY FH o
a-asarone®| &I} collagenase B4 SAHAFANANE A3t
Al YT a-asarone®] collagen< 33 collagenase?]
FAHE YO EZN A9 ol ANE FE JCE 7|dd
th. w2k a-asaroneS H,O,8t 914 ‘é_
& GALFY SAS AASL AE
RN RGN AFx2 9 71d S & Hﬂ%ﬂ] Al
G490 MMP-2 @ MMP-99] &4& Z7IA 7= AL
Wt A28 0 E MMPs9} &A%k R Ao of
A5t AH, a-asarone> dH4He G 3o o)3te] Al Zujol
S e AF] GHM4ALE JAS AEY I FE8&
A3A FABHEA MMPse E4& XA Aor F
t}. WetA g-asaroned 4HEA ~E@ A 9 MMPs$F &
Westy dshe] ot g A5 At §ls AoE
g

ol e opin mo dd rIr

r{r oo M b1l
rr ox

"=
i
o
brt
_Hl

41: = e
j;
My o
i
o
i
=

>

[WYRCt T ) ru{o

=l
!

N

Q

]

°of #&2 201595 AH(MHAFxAT)) Aoz &
TATAGY 72ATAY ALS Top FPH A (No.
2013R1A1A1A05005160)3}, 201581 d & o thstw wuj -+
Hlo ole A5 & (2015AA021).

References

1. Apel, K. and Hirt, H. 2004. Reactive oxygen species: metabo-
lism, oxidative stress, and signal transduction. Annu. Rev.
Plant Biol. 55, 373-399.

2. Bergers, G., Brekken, R, McMahon, G., Vu, T. H,, Itoh, T.,

10.

11.

12.

13.

14.

15.

16.

17.

Journal of Life Science 2015, Vol. 25. No. 9 1005

Tamaki, K., Tanzawa, K., Thorpe, P., Itohara, S., Werb, Z.
and Hanahan, D. 2000. Matrix metalloproteinase-9 triggers
the angiogenic switch during carcinogenesis. Nat. Cell Biol.
2, 737-744.

. Cho, ], Kim, Y. H,, Kong, J. Y., Yang, C. H. and Park, C.

G. 2002. Protection of cultured rat cortical neurons from ex-
citotoxicity by asarone, a major essential oil component in
the rhizomes of Acorus gramineus. Life Sci. 71, 591-599.

. Coussens, L. M., Fingleton, B. and Matrisian, L. M. 2002.

Matrix metalloproteinase inhibitors and cancer-trials and
tribulations. Science 295, 2387-2392.

. Hansen, M. B, Nielsen, S. E. and Berg, K. 1989. Re-examina-

tion and further development of a precise and rapid dye
method for measuring cell growth/cell kill. J. Immunol.
Methods 119, 203-210.

. Imai, J., Ide, N., Nagae, S., Moriguchi, T., Matsuura, H. and

Itakura, Y. 1994. Antioxidant and radical scavenging effects
of aged garlic extract and its constituents. Planta Medica 60,
417-420.

. Jain, N., Jain, R,, Jain, A., Jain, D. K. and Chandel, H. S.

2010. Evaluation of wound-healing activity of Acorus cala-
mus Linn. Nat. Prod. Res. 24, 534-541.

. Kim, M. M,, Ta, Q. V., Mendis, E., Rajapakse, N., Jung, W

K, Byun, H. G, Jeon, Y. J. and Kim, S. K. 2006.
Phlorotannins in Ecklonia cava extract inhibit matrix metal-
loproteinase activity. Life Sci. 79, 1436-1443.

. Lee, K. W. and Lee, H. J. 2006. Biphasic effects of dietary

antioxidants on oxidative stress-mediated carcinogenesis.
Mechsm Age. Dev. 127, 424-431.

Lee, S. J., Seo, K. W.,, Yun, M. R, Bae, S. S., Lee, W. S,
Hong, K. W. and Kim, C. D. 2008. 4-Hydroxynonenal enhan-
ces MMP-2 production in vascular smooth muscle cells via
mitochondrial ROS-mediated activation of the Akt/NF-
kappaB signaling pathways. Free Radic. Biol. Med. 45, 1487-
1492.

Limén, 1. D., Mendieta, L., Diaz, A., Chamorro, G., Espinosa,
B., Zenteno, E. and Guevara, J. 2009. Neuroprotective effect
of alpha-asarone on spatial memory and nitric oxide levels
in rats injected with amyloid-B (25-35). Neurosci. Lett. 453,
98-103.

Manikandan, S. and Devi, R. S. 2005. Antioxidant property
of alphaasarone against noise-stress-induced changes in dif-
ferent regions of rat brain. Pharmacol. Res. 52, 467-474.
Martin, P. 1997. Wound healing--aiming for perfect skin
regeneration. Science 276, 75-81.

Mittler, R. 2002. Oxidative stress, antioxidants and stress
tolerance. Trends Plant Sci. 7, 405-410.

Neufeld, G., Cohen, T., Gengrinovitch, S. and Poltorak, Z.
1999. Vascular endothelial growth factor (VEGF) and its
receptors. FASEB |. 13, 9-22.

Oyaizu, M. 1986. Studies on product of browning reaction
prepared from glucose amine. Jpn. |. Nutr. 44, 307-315.
Pages, N., Maurois, P., Delplanque, B., Bac, P., Stables, ]J.
P., Tamariz, J., Chamorro, G. and Vamecq, J. 2010. Activities
of a-asarone in various animal seizure models and in bio-
chemical assays might be essentially accounted for by anti-



1006

18.

19.

20.

21.

BBULRIX| 2015, Vol. 25. No. 9

oxidant properties. Neurosci. Res. 68, 337-344.

Park, H. J., Lee, S. J. and Kim, M. M. 2015. Effect of a
-asarone on angiogenesis and matrix metalloproteinase.
Environ. Toxico.l Pharmacol. 39, 1107-1114.
Rodriguez-Paez, L., Juarez-Sanchez, M., Anttinez-Solis, J.,
Baeza, I. and Wong, C. 2003. a-Asarone inhibits HMG-CoA
reductase, lowers serum LDL-cholesterol levels and reduces
biliary CSI in hypercholesterolemic rats. Phytomedicine 10,
397-404.

Salo, T., Mikeld, M., Kylmaniemi, M., Autio-Harmainen, H.
and Larjava, H. 1994. Expression of matrix metal-
loproteinase-2 and-9 during early human wound healing.
Lab. Invest. 70, 176-182.

Sambrook, J., Fritsch, E. F. and Maniatis, T. 1989. Molecular
cloning: a laboratory manual: Cold Spring Harbor Laboratory

22.

23.

24.

25.

Press, Cold Spring Harbor, NY, 1977.

Shin, J. W., Cheong, Y. ], Koo, Y. M., Kim, S., Noh, C. K,,
Son, Y. H., Kang, C. and Sohn, N. W. 2014. Alpha-asarone
Ameliorates memory deficit in lipopolysaccharide-treated
mice via suppression of pro-inflammatory cytokines and
microglial activation. Biomol. Ther. 22, 17-26.

Simon, H. U., Haj-Yehia, A. and Levi-Schaffer, F. 2000. Role
of reactive oxygen species (ROS) in apoptosis induction.
Apoptosis 5, 415-418.

Taniyama, Y. and Griendling, K. K. 2003. Reactive oxygen
species in the vasculature molecular and cellular mecha-
nisms. Hypertension 42, 1075-1081.

Vihinen, P. and Kihari, V. M. 2002. Matrix metal-
loproteinases in cancer: prognostic markers and therapeutic
targets. Int. . Cancer 99, 157-166.

£ : g-Asarone0| &

0Ok
?:!T'__T

(Eusn seta)

B A -

a-Asarone %2 HAEZQ A7
&, LA, 9
a8 AAE 98 f@ N AdTE ofF BEF 4

gsbsl gt oby el matrix metalloprotemaseoﬂ i
o]-&3kef 16 uMolstel A AlE5A o §l&FS HE T a-asarone®]

qq 3 a9 s
83} fenton reaction®] <3l
S7HA 713

ZAkst7] 9f3 MTT assay=

asarone< collagenase &4 &

248 277,

F5l 2N g9l J|ZE2SCHEE

[e) E
e wE 9 2 G ma}

X (Acorus gramineus)®] T8 A&olth AL 94
bo] ke 238 Uede Ao®
AAolth B AT A=, HT1080 Al EF o)A a-asarone?

2 ¢HA o

BHE 2AEAY. 7H WA q-asaroned] AE A E0

+5% DNA 43l2HE B3ass Yehe A4S
1L phorbol 12-myristate 13-acetate (PMA)Z A=¥ MMP-2 ¥ MMP-9¢]
$t¥ phenazine methosulfate (PMS) 2 2=5¥ 79 MMP-99] &4

#5490 940, o

a-asarone?] &7 3s}ol

A FZHE R oY MMP2 @A ezl itk 2822 89 AT A FE c-asarone®] AHsEH ~Eg 2~
MMPs9} ##HH Wty A3 o 2 ASAZ Jfdo] ATty Atgtt.




<<
  /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


