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Effect of Acorus gramineus Water Extract on the Blood Lipid Profiles
in High Fat Diet-fed Mice

Sunhwa Hongl, Dong-Woo Kim', Yeon-Shik Choi’, Da-Seul Kim® and Okjin Kim'?*
'Center for Animal Resources Development, Wonkwang University, Iksan 54538, Korea,
*Department of Bio-Medical Analysis, Bio Campus, Korea Polytechnics College, Nonsan 32943, Korea
*Department of Agronomy, Graduate School of Wonkwang University, lksan 54538, Korea

Abstract - We investigated the effects of Acorus gramineus water extract on the blood lipid levels in high fat diet-fed obese
male mice. We divided thirty-five C57BL/6 mice into 5 groups: normal group, control group, and groups treated with
Acorus gramineus water extract at concentrations of 20, 100, and 500 mg/kg. We inoculated Acorus gramineus water extract
per orally once a day for 6 weeks respectively. The results revealed that Acorus gramineus water extracts had positive effects
on the total cholesterol, triglyceride, high-density lipoprotein cholesterol, and low-density lipoprotein cholesterol levels.
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Table 1. Composition of experimental diets

4 188 Bl 4B S uskon BERES
=2 BRI, O|F AR AHTE H4I(DATO0, Daesung

Atron Co,, Paju, Korea) 2 YA} 27]|7} 30WA] 0|57} E| =2
Relo] A1 HUE $ET T, AN $57 A2E A
AE (1 ke) g2 308 (v/w)el| s Foh= FH7=5100C
ol A 3A|7F 50k 23] B Wz 2231 3 22H S Qualitative
Filter Paper (ADVANTECH, Tokyo, Japan)= ¢} o1}s}o]
oJohS- 71t 2=27|(Rotary Evaporator, HAHN SHIN, Bucheon,
Korea)E ARE-3}0] 5=5}a1, 5992 Ultra—Low temperature
freezer(SANYO, Osaka, Japan)oj|A] 24X)7t 52X & 54
72 (FDU-8606, Operon, Gimpo, Korea)slo] 55 55,99 g
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AYEE
B AFo| A FHat JF0] 15,0510,02 gl 458 9] A
Z

C57BL/6 mice (Samtako, Osan, Korea)S 157t £33 A]

Component Normal diet High fat diet
Product (gm%) (kcal%) (gm%) (kcal%)
Protein 19.2 20 24 20

Carbohydrate 67.3 70 41 35
Fat 43 10 24 45
Total 100 100
Ingredient (gm) (kcal) (gm) (kcal)
Casein, 80 mesh 200 800 200 800
L-cystin 3 12 3 12
Corn Starch 315 1260 72.8 291
Maltodextrin 10 35 140 100 400
Sucrose 350 1400 172.8 691
Cellulose, BW200 50 0 50 0
Soybean oil 25 225 25 225
Lard 20 180 177.5 1598
Mineral mix S10026 10 0 10 0
Dicalcium phosphate 13 0 13 0
Calcium carbonate 5.5 0 55 0
Potassium citrate 16.5 0 16.5 0
Vitamin mix V10001 10 40 10 40
Choline bitartrate 2 0 2 0
FD&C Yellow Dye#5 0.05 0
FD&C Red Dye#40 0.05 0
FD&C Blue Dye#l
Total 1055.05 4057 858.15 4057
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Table 2. Experimental design for 6-week animal study to anti-obesity effects by the 4. gramineus water extract

Group Material Dose n
NC” Normal diet + D.W - 7
HFD’ HFD + D.W - 7
WKAG-L® HFD + Acoris gramineus 20 mg/kg 7
WKAG-M" HFD + Acoris gramineus 100 mg/kg 7
WKAG-H' HFD + Acoris gramineus 500 mg/kg 7

“NC; Normal control group, "HFD; High fat diet control group, “WKAG-L; HFD + 20 mg/kg Acorus gramineus extract
supplemented group, “WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, "WKAG-H; HFD

+ 500 mg/kg Acorus gramineus extract supplemented group.
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Table 3. Effects of 4. gramineus water extract on body weight in a C57BL/6N mice obesity model induced by a high fat diet

Body Weight (g) / week
0 1 2 3 4 5 6

NC* 15.07£0.42°  1820+£0.36° 21.29+0.99° 23.13£1.50° 23.67£1.66° 24.36£1.51° 24.69+2.21°
HFD® 15.03+0.48"  19.8140.90"  23.59+0.59"  25.03+0.98"  26.13+1.26" 28.36+1.26"  29.47+1.46"

WKAG-L®  15.04£0.61°  18.61£0.68"  20.71+1.83"  23.19+1.93 2523+2.01® 27.79+2.04" 28.87+1.96"
WKAG-M"  15.04£0.54"  18.73£0.51"  21.39+1.11° 22.96+1.04° 2439+1.23" 26.63+2.01" 27.61+1.04®
WKAG-H'  15.04+0.78"  18.34+0.82° 21.39+2.46° 22.90+2.41° 24.30+£2.25" 2539+2.08™  26.64+2.29™
"NC; Normal control group, "HFD; High fat diet control group, “WKAG-L; HFD + 20 ng/kg Acorus gramineus extract

supplemented group, “WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, "WKAG-H; HFD
+ 500 mg/kg Acorus gramineus extract supplemented group. Values are MeantSD (p < 0.05).
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Fig. 1. Effects of 4. gramineus water extracts on body weight in a C57BL/6N mice obesity model induced by a high fat diet.

NC; Normal control group, HFD; High fat diet control group, WKAG-L; HFD + 20 mg/kg Acorus gramineus extract supplemented
group, WKAG-M; HFD +100 mg/kg Acorus gramineus extract supplemented group, WKAG-H; HFD +500 mg/kg Acorus gramineus
extract supplemented group, Values are Mean+SD (p < 0.05).

H 71 Eo0) AF MEN: Table 33} Q94T ARE A4 5 EF
S8 ol E ol 42 GOAOE AFo e A2 AT 23 BAAHE 2 AsEel 212
32 2 4 99leFg, 1), 55 T 4= QUi ol A Wlshe AL trighyceride

6770) FEARS BW AR, S5 AHFE 2 15A0] S HFDZH vl L8510 WKAG-L, WKAG-M, WKAG-HE-L
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-1 Tl
(Table 4, Table 5), A=A FIFH} 4317 B9 Folet 5 3 G4 2252 A= triglyceride £ $-5HA TaA]7]
e VA ololek. ofefeh Aahs ARl EREEA ot = HIE U5 & 4 Ut
Fulgh AollA Bare Aot fARIACJung et al,, 2016). Total cholesterol §% %% A= WKAG-L, WKAG-M,
WKAG-Ht HFolA So)do g 74T Aoz Lgtom &
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Table 4. Feed consumption in a C57BL/6N mice obesity model induced by a high fat diet

AN = =1
5 FEE

o @A A Azt

Feed consumption / week

Group 0 1 2 3 4 5

NC” 1490+0.88  1630+1.14  17.40+1.14  17.80:1.12  18.70+1.08  19.70+1.05

HFD 15704187 1670116  17.80+1.14  1850£129  19.90+123  20.90+1.39
WKAG-L® 13.604128  16.40+1.11 17.8041.14 1750115 18.00:1.15  18.40+1.36
WKAG-M" 1430£1.17 1510118 16.90+128 17308096  17.40+1.14  17.70+1.25
WKAG-H" 14.60£122 15604149  16.00+1.81 1640£1.11  17.20:0.87  18.00+0.91

“NC; Normal control group, "HFD; High fat diet control group, “WKAG-L; HFD + 20 mg/kg Acorus gramineus extract
supplemented group, “WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, "WKAG-H; HFD +
500 mg/kg Acorus gramineus extract supplemented group. Values are Mean+SD (p < 0.05).

Table 5. Water consumption in a C57BL/6N mice obesity model induced by a high fat diet

Group

Water consumption / week

0 1 2 3 4 5
NC” 20.90+2.37 24.30+1.83 25.60+2.30 26.30+1.83 29.80+2.36 29.20+2.18
HFD’ 23.80+1.50 23.60+1.36 27.20£1.72 27.60+£2.30 29.40+1.82 29.30+2.36
WKAG-L* 21.20+2.08 24.20+2.06 26.40+1.82 26.70+1.62 26.30+1.83 27.10+1.76
WKAG-M" 23.80+1.50 26.70+1.58 28.70+1.62 27.20£2.06 27.70+1.58 27.00+1.83
WKAG-H" 22.50£1.91 24.70+£2.24 26.50+1.88 27.70£1.58 26.10+1.44 26.30£1.6

“NC; Normal control group, "HFD; High fat diet control group, "WKAG-L; HFD + 20 mg/kg Acorus gramineus
extract supplemented group, " WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, "WKAG-H;
HFD + 500 mg/kg Acorus gramineus extract supplemented group. Values are MeantSD (p < 0.05).
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Fig. 2. Effects of A. gramineus extracts concentrations of triglyceride (TG), total cholesterol (TC), HDL cholesterol, LDL cholesterol

in a C57BL/6 mice obesity model induced by a high fat diet.

NC; Normal control group, HFD; High fat diet control group, WKAG-L; HFD + 20 mg/kg Acorus gramineus extract supplemented
group, WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, WKAG-H; HFD + 500 mg/kg Acorus gramineus
extract supplemented group.
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Fig. 3. ffect of the A. gramineus extracts on atherogenic index levels in a C57BL/6 mice obesity model induced by a high fat diet.

NC; Normal control group, HFD; High fat diet control group, WKAG-L; HFD + 20 mg/kg Acorus gramineus extract
supplemented group, WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, WKAG-H; HFD + 500 mg/
kg Acorus gramineus extract supplemented group, Values are Mean=SD (p<0.05).
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Fig. 4. Effect of the A. gramineus extracts on cardiac risk factor levels in a C57BL/6 mice obesity model induced by a high fat diet.

NC; Normal control group, HFD; High fat diet control group, WKAG-L; HFD + 20 mg/kg Acorus gramineus extract
supplemented group, WKAG-M; HFD + 100 mg/kg Acorus gramineus extract supplemented group, WKAG-H; HFD + 500 mg/
kg Acorus gramineus extract supplemented group, Values are Mean+SD (p<0.05).

-360 -



g3 A2 24 axef tisid e A3d
PANEE S8 Zad v Sl e =
o

I
2
X
OO
f{
i)
N
o
Ay
o
o
m
s
>,
N
B
oy
N
T
&
M
o)
[
i)

=
= ool tiztof vl 6.2%, 9.1% Wekthe =y A+ 2L

7} QthH(Park et al, 2008c).

)

Ir

¥ LDL Y| AH|E 5=+ oA} lipoprotein metabolism
o) fEg AT (1 90w, TAHE e U Fal st
9 ezt A7 dto] Sl A= U A YItHGoldstein
and Brown, 1983; Venter et al,, 1990). T3+ HDL =& 2 H| &

lo T

lecithin:cholesterol acetyltransferase (LCAT)E ZAJ3}5}o]
HE Qo ZaAHIE] §908 oARo=H Fulns o
& A5RS 3IrH(Steinberg and Witztum, 1990), = AL Ax}
AT 95 RS BT rigyceride & I 125
L w7} UEET, £ AR 95 FEES 85 total
cholesterol ¥} HDL—cholesterol %2 WKAG—-M, WKAG-H
Tl A F2l5HA| ZH4s AlF ™ LDL~cholesterol 452 4%}
i Ha 325 Folof ool ol o® Z7bEQITh E3t ol
baThE e 3R o e 85 42 240 o) 5

oA Jo TR A

N
e

0
\o
(o
.
4
32
32
o
AR
f 1 o

4 Ny
ox,
Shd
il
(o]

ek
ofN
RS
i)
ox,
ﬁ .
=
>
rlr
~{
i
=
o
P‘l

OO i

ol
ok
2
Jo
ox
A
=2
)
=
re
&
o,
1
e
2
o
o,
)

27T
<
HESNERS

=)
o, il

NG
|n}

=)
S s
Koo
ne Ho
jucd)
N

4>
9
o
i
4>
-
i j;
il Lo,

References

Bensky, D. and A. Gamble. 1986. Chinese herbal medicine.
Eastland Press, Seattle, USA. pp. 594-595.

Campos, K.E., Y.S. Diniz, A.C. Cataneo, L.A. Faine, M.J.
Alves and E.L. Novelli. 2003. Hypoglycaemic and antioxidant
effects of onion, Allium cepa: Dietary onion addition,
antioxidant activity and hypoglycaemic effects on diabetic
rats. Int. J. Food Sci. Nutrit. 54:241-246.

Cho, J.S., N.E. Joo, J.Y. Kong, D.Y. Jeong, K.D. Lee and B.S.
Kang. 2000. Inhibition of excitotoxic neuronal death by

JAY Ajo] nhe-loll MR Ao FEE] BTA A At

methanol extracts by Acori graminei rthizome in cultured rat
cortical neurons. J. Ethnopahrmacol. 73:31-37.

Cho, J.S.,J.Y. Kong, D.Y. Jeong, K.D. Lee, D.U. Lee and B.S.
Kang. 2001. NMDA receptor-mediated neuroprotection by
essential oils from the rhizomes of gramineus. Life Sci.
68:1567-1573.

Choi, G.H., S.T. Park, D.G. Ryu, M.H. Choi, J.Y. Heo, S.D.
Kang, J.S. Go, S.C. Yang, Y K. Sung, N.S. Cho, C.W. Lee,
E.S. Souand Y.S. Ryu. 1999. Effects of Acori Rhizoma water
extract on the cerebral cortex neuron injured by glucose
oxidase. J. Orient. Physiol. 14:117-126 (in Korean).

Fuyjita, S.I., R. Suemitsu and Y. Fyjita. 1970. Miscellaneous
contributions of the essential oils of the plants from various
territories. XXV, Components of the essential oils of Acorus
gramineus. Yakugaku Zasshi 90:1367-1371.

Goldstein, J.L. and M.S. Brown. 1983. Lipoprotein receptors:
Genetic defense against atherosclerosis. Clin. Res. 30:417-423.

Grundy, S.M. 1987. Monounsaturated fatty acids, plasma
cholesterol, and coronary heart disease. Am. J. Cin. Nutr.
45:1168-1175.

Grundy, S.M. and M.A. Denke. 1990. Dietary influence on
serum lipids and lipoprotein. J. Lipid Res. 31:1149-11729.

Gu, B.S. and D.U. Lee. 2001. Antioxidative effect of the
essential oil from the rhizomes of Acorus gramineus. Kor. J.
Life Sci. 11:503-508.

Ha, J.H.,D.U. Lee, Y .K. Park and B.S. Kang 1999. Screening of
some sedative plant extracts. Agonistic activities to the
benzodiazepine receptor by extracts of medicinal plants (I) -
Screening of some sedative plant extracts. Kor. J. Pharmacogn.
30:211-215 (in Korean).

Hansson, G.K. 2005. Inflammation, atherosclerosis, and
coronary artery disease. N. Engl. J. Med. 352:1685-1695.
Jeong, H.J., J.H. Park and M.J. Kim. 2015. Ethanol extract of

Hippophae rhamnoides L. leaves inhibits adipogenesis
through AMP-activated protein kinase (AMPK) activation in
3T3-L1 preadipocytes. Korean J. Plant Res. 28:582-590 (in

Korean).

Jung, H.K., M.O. Sim, J.H. Jang, T.M. Kim, B.K. An, M.S. Kim
and W.S. Jung. 2016. Anti-obesity effects of Peucedanum
Jjaponicum Thunberg L. on 3T3-L1 cells and high-fat diet-
induced obese mice. Korean J. Plant Res. 29:1-10 (in Korean).

Jiang, J., J.J. Kim, D.Y. Kim, M.K. Kim, N.H. Oh, S. Koppula,
P.J. Park, D.K. Choi, Y.K. Shin, I.H. Kim, T.B. Kang and
K.H. Lee. 2012. Acorus gramineus inhibits microglia mediated

neuroinflammation and prevents neurotoxicity in 1-methyl-

-361 -



HHZNELE Korean J, Plant Res, 29(4) @ 355~362(2016)

4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced mouse
model of Parkinson’s disease. J. Ethnopharmacol. 144:506-513.

Kang, S.J., H.S. Keum, Y.I. Jeon, E.J. Lee, C.S. Park, C.G. Park,
J.H. Heo, C.H. Yang and J.S. Cho. 2001. The neuroprotective
effect of Acori graminei thizoma extract against cerebral
ischemia in rats. Korean J. Orient. Int. Med. 22:341-351 (in
Korean).

Kim, J.H., D.H. Hahm, H.J. Lee, K.H. Pyun and 1. Shim. 2009.
Acori graminei thizoma ameliorated ibotenic acid-induced
amnesia in rats. Evid. Based Complement Alternat. Med.
6:457-464.

Kim, N.S., K.H. Lee, T.H. Kim, J.B. Bae, S.G. Kim, H. Jeon,
J.P.Lim, T.Y. Shin, C.H. Lee, S.I. Jeong and C.H. Oh. 2007.
Immuno-regulatory and anti-cancer effect of Acorus gramineus
Solander. J. Physiol. Pathol. Korean Med. 21:869-873 (in
Korean).

Kim, K.H., E. Moon, H.K. Kim, J.Y. Oh, S.Y. Kim, S.U. Choi
and K.R. Lee. 2012. Phenolic constituents from the rhizomes
of Acorus gramineus and their biological evaluation on
antitumor and anti-inflammatory activities. Bioorg. Med.
Chem. Lett. 22:6155-6159.

Lee, J.S, M.A. Kwak, H.J. Park, I.D. Ha, K. Sung and M.R. Kim.
2011. Clinical trial to evaluate the efficacy of extract of Citri
pericarpium on serum lipid profiles in subjects: a randomized,
double-blind. Kor. J. Herbology 26:125-132 (in Korean).

Liao, J.F.,S.Y. Huang, Y.M. Jan, L.L. Yuand C.F. Chen. 1998.
Central inhibitory effects of water extract of Acori graminei
rhizome in mice. J. Ethnopahrmacol. 71:185-193.

McGee, D.M., D.M. Reed, K. Yano, A. Kagan and J. Tillotson.
1984. Ten-year incidence of coronary heart disease in the

Honolulu heart program. Relationship to nutrient intake. Am.

J. Epidemiol. 119:667-676.

Mozaftarian, D., P.W. Wilson and W.B. Kannel. 2008. Beyond
established and novel risk factors: lifestyle risk factors for
cardiovascular disease. Circulation 117:3031-3038.

Park, Y.K., B.S. Kang, E.K. Yuna S.I. Kanga C.H. Park and
D.U. Lee, J.H. Ha and K. Huh. 2000. Effects of some sedative
oriental medicines on neurotransmission and antioxidative
system in vitro. Yahak Hoeji 44:22-28 (in Korean).

Park, D.J., S.H. Jung, I.S. Moon, W.C. Lee and G.J. Shin. 2007.
Microarray Analysis of alteration in gene expression by
Acori graminei rhizoma (AGR) water-extract in a hypoxic
model of cultured rat cortical cells. J. Life Sci. 17:150-161
(in Korean).

Park, B.K., S,Y Min and J.H. Kim. 2008a, Effects of Acori
graminei Rhizoma on scopolamine-induced amnesia in rats.
J. Korean Orient. Med. 29:67-76 (in Korean).

Park, E.K., E.S. Shim, H.S. Jung, N.W. Sohn and Y.J. Soh.
2008b. Effects of Chongmyung-tang, Polygalae radix and
Acori graminei Rhizoma on A3 toxicity and memory
dysfunction in mice. J. Korean Orient. Int. Med. 29:608-620
(in Korean).

Park, J.H., ].M. Kim, Y.J. Park and K.H. Lee. 2008c¢. Effects of
Chungkukjang added with onion on lipid and antioxidant
metabolisms in rats fed high fat-cholesterol diet. J. Korean
Soc. Food Sci. Nutr. 37:1244-1250 (in Korean).

Steinberg, D. and J.L. Witztum. 1990. Lipoproteins and
atherogenesis. JAMA. 264: 3047-3052.

Venter, C.S., H.H. Vorster and D.G. Van der Nest. 1990. Com-
parison between physiological effects of konjac-glucomannan
and propionate in baboons fed “Western” diets. J. Nutr.
120:1046-1053.

(Received 27 April 2016 ; Revised 13 June 2016 ; Accepted 28 June 2016)

-362 -




<<
  /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


