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Effects of Simvastatin Alone or Combined with Ramipril on Nitric Oxide Bioactivity and
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ABSTRACT

Background and Objectives : Because the mechanisms of the biological effects of statin and antiotensin conv-
erting enzyme inhibitor therapies differ, the vascular responses to these therapies were studied in hypercholeste-
rolemic patients. Subjects and Methods : Simvastatin, 20 mg, placebo or ramipril, 10 mg, were administered
daily for 2 months, with a 2 month washout, to 32 hypercholesterolemic patients. This was a randomized, double-
blind, placebo-controlled, crossover in design study. Results : Simvastatin alone, or in combination with ramipril,
significantly changed the lipoproteins, and improved the percentage of the flow-mediated dilator response to
hyperemia by 46+48% and by 59+66%, respectively, relative to the baseline measurements (both p<0.001).
The plasma malondialdehyde levels were reduced, relative to baseline measurements, by 6+57% (p=0.045) and
13+47% (p=0.045 and p<0.001, respectively) and plasma levels of monocyte chemoattractant protein-1 by 3+
27% and by 9+ 16%, respectively (p=0.113 and p=0.001, respectively) . The C-reactive protein were also reduced,
relative to baseline measurements, by 17+£75% and by 174+37%, respectively (p=0.003 and p=0.001, respec-
tively) . However, simvastatin combined with ramipril changed, to a greater extent, but was statistically insigni-
ficant, the percentage of the flow-mediated dilator response to hyperemia, and the plasma monocyte chemoattrac-
tant protein-1 levels, than simvastatin alone. Coneclusion : Compared with simvastatin alone, the addition of
ramipril improved the endothelial function to greater extent, but was statistically insignificant, in hypercholes-
terolemic patients. (Korean Circulation J 2003:33(11):1053-1059)
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Table 1. Effects of simvastatin and ramipril on lipid levels and endothelial function in hypercholesterolemic patients

Visitelses Baseline 1 Simvastatin+ Baseline 2 Simvastatin+
(n=32) Placebo (n=32) (n=32) Ramipril (n=32)
Lipids (mg/dL)
Total cholesterol 257+ 28 178+£32* 251+41 184 +£29*
Triglycerides 186+124 145+ 52* 195+99 151+77*
LDL cholesterol 168+ 32 97 £28* 161+34 101 £25*
Apo B 133+ 29 914+23* 131+32 94+21*
HDL cholesterol 51+ 10 52+12 53+16 57431
Apo Al 139+ 19 147 +29 141+22 144423
Vasomotor Function (%)
Flow-mediated Dilation 4,93+1.89 6.58+1.87* 4.66+1.64 6.78£1.92*
Nitroglycerin Dilation 11.99+3.38 12.60£2.79 11.94+3.18 12.38+3.82
MDA (M) 1.33+£0.52 1.10+£0.53* 1.34£0.60 1.01£0.41*
Cytokines
MCP-1 (pg/mL) 188+ 57 17137 178+38 159 +31*
C-reactive protein (mg/dL) 0.24 (0.11-0.47) 0.11 (0.11-0.18)* 0.19 (0.10—0.42) 0.12 (0.10-0.25)*

Data are expressed as means+SD or median (25-75%). * :
Apo : apolipoprotein, MDA : malondialdehyde, MCP-1

p<0.05 for comparison with the baseline value,

- monocyte chemoattractant protein-1
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Fig. 1. Flow-mediated dilation on simvastatin+placebo
and simvastatin+ramipril. Simvastatin alone or com-
bined with ramipril significantly improved the percent
flow-mediated dilator response to hyperemia relative to
baseline measurements. However, simvastatin com-
bined with ramipril changed to greater extent but sta-
fistically insignificant the percent flow-mediated dilator
response to hyperemia than simvastatin alone. Mean
values are identified by open circles.

0.001) & ¥+= a3} qi%loy, HDL |2 H1E &
9} ohEANT A-1 i Foldnt fo)8 o]
7} i,

125 s MDA tigt Az 2

Simvastatin ©% = ramipril® WHoHES 7)E
S73kell vlate] ol 2§ fE—mhg G uii-g
o] Z¥Z} 46%8} 59% (koA p<0.001, Fig. 1, Table
Doz dA3] /MEQlth simvastatin &5 THTE
simvastatin®} ramipril W& LR o AA 71
T A%E AR ZAFORE Fogk 2ol fIgitt
(p=0.122). ZZte] A F@Alel nitroglycerinol] 2]t
reEH LS felg alort glglon, Z7e] 7R
well vlaste] FosHl S7ketAE &8kth Simvas-
tatin @5 = ramipril¥} QWS 78Sk 1)
ato] I MDA 5525 2} 6% (p<0.05) 9 13% (p<
0.001) & ZAAAY. simvastatin &5 H.U}F sim-
vastatin®} ramipril ¥ QHelA o FA /WA= A
& B0y SAFSCE FoF xlol= glolth
SFENMAR] St Al 2nt

Simvastatin 5 Q%2 MCP-19] 4555 9

v|QAl ZAAZIAE ZPAT ramipril#he] BEQ

1056

MCP-1 levels (pg/mL)
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Fig. 2. Changes in plasma levels of monocyte chemoat-
tractant protein (MCP)-1 on simvastatin+placebo and
simvastatin+ramipril. Simvastatin alone or combined
with ramipril reduced plasma levels of MCP-1 relative to
baseline measurements. However, simvastatin combined
with ramipril reduced plasma levels of MCP-1 to greater
extent but statistically insignificant than simvastatin alone.
Mean values are identified by open circles.

Aole uidle HAAE BATHp=0.001, Fig. 2,
Table 1). 3|9 F A5 Alolol] BAX SR {2Jgt 2t
ol QU3It}. Simvastatin @507 X BEH= Feko]
= MCP—-12] HaAdE9l F—miziA g3k Wshy
5 Aelolls 3 A7 ey (r=-0.450, p=
0.010), simvastatin®} ramipril H3QH X &7 =

Az BJAZF QeHr=-0.051, p=0.780). Simvas-
tatin ©5 == ramipril? WEQHS 71ESG 3kl
Hjste] Z+zF 179%91 17%% 28 8% CRP &%
5 $E o (4 p<0.01, p=0.001), Simvastatin
s B ramipril@F HEQHA A foid
AATE HEsk APA AgellA AAE CRPSF MCP-1
o] o] thal 711 A7) Gl o5 A% wAA
BrretRot, frejgt A dA

=]
2t

= = ramipril 2]
oW BETF QAT FEE foehA WAl
= %‘Xé%ﬁ’ﬂ Hlgto] F&of o5t fg—vi/d
a1, "% MDAS®} cytokine 555 A4

A= A 4&2 F9iT}. simvastatin®} ramipril 3}

B A5tof|A simvastatin
o

Korean Circulation J 2003533(11):1053-1059



QW X857} simvastatin T X F R 8% MDA
9} MCP-1559 S8l 23t f3d—mivid g
& O "o Mzr7E AES AT FAZ R
froeh ato)7h gle-S sl

) soll s T AoE dExl A eE
A9} AAGME simvastatin®} ramipril X EA] YY)
Az-oEd e qkgel A= bE 95 JE
e, BhemA] H71AQ1 aE 98 4 ool 71z
Aok FEAG] BRAYET s 2 o
Tof| A, simvastatin ©5 Hi= ramipril® W Qo
NO A3 2] ARl AFetsue] Fa—vid &%
WS F-23H /IAAI714L, oxidant stress®] 2]
Z}el MDAE A ZAARE simvastatin®} ramipril ¥
shQW X737} simvastatin ¥ X FR T 4 MDA
F5ot T8 % - 2
Ao 7 FolatA MetA71A] ZPe-S Tk

Q2] Q&A1 9} endothelin tl-$- Z&st Ujld &
Aotk LDL2 AT1 84019 A9lxd e v
sta, FUAEEET AN S7HE A2
ol BHEE YeERY= AT1 849 oty
FZALOY Bgo], nFUAHELFT AR
Ueld endothelin—12] I3 =t Ix==d
o]31& endothelin—12] AJAiko] F7HEA-S AlAFSE
T} ZU)EAE statin A LEAI F¢le] Wk
alo] 71 Fhg AR ATISEA 95ES
atak 2AsIInk P o 2A3% Aol ek eEl
AN7F g8 s R8s FXeH= 0= RIS
oh 9 o)t A= AT1 SgAe 94l vlzlE ok
A LB 7} superoxide anion A3} WIAE 715
AN FRN7) 7o AzkEn?

I8P 2 ramipril¥} simvastatin®] ¥3LHS LDL
Z~HE FE, oxidant stress®] ¥4 MDA
=, el edA o] ¥, 18] 31 endothelin®] %
£ AR EA - e A Ao
2 FA9 s 2 AFoA AFAELS simva-
statin?} ramipril QW X 57} simvastatin &5
AzRy F8e st FF-—rd FF BEES 5
AR SR FolatA IWAAANA e RS 7 A
gom ol the ATATE AAFE o] el
2] enalapril®} simvastatin H¥2Ho] AHH I

o 2ol O3 S BYENFAEY Al &

1=
i
¥
tio
ofm
X

ad

:
i,

2
=

2 e & o

W7} Qs Ao Bl
Simvastatin @5 %= ramipril W3l thst &
Hazte] fKE A4sk| dl sHAEEEe] Wy
o Fostty AEHE A5uAAE SISt
QA QBN I oxidative stressoll 23l =%
nuclear transcription factor & NF ¢BE &43}4]7]
3,'” NF ¢B% proinflammatory transcription factor
SASIAA MEFE AR chemokines 2 T
AR S 2RtV e "o 1)
NAAZIE A Qlel, a2 NO2 A €43
Z7FAA proinflammatory transcriptiion factor2]
WA s, T Ak S AT O
, NO&J Al =T T7H71= AmE UIA|
FHoA proinflammatory ©H¥A o] A8 7hA
A G55 Y T ek olefst Aol o]
B Agabs AFEAEHEET T 1S 1)
oA conjugated estrogen®] NOZJE2] A
WA R w5 TR A

o i

i o

2
o

X

L

U
& e
o

R

BN 2 > e

e
ELOK'
_[ (
M
N
i
ol
B
>
oY
o
o)
R
ok
32
e
%]
8
=2
Mo

=,

oA NO9| FHE2 AN 284 2

A7 she] AFAEE AT k) 28

AsHE A JAAE A7kelA] NO2 A GHES

A7 exo7 fEE 1
(e}

ol AsAlEe} 27 534
A

=
1

> 2 o

N
=
2

9] 4% Fal| WA FREAL, statin®] MCP—
13} AlzEaReAt ddde] digt oAl &9 mevalonate
o] AHg-o = 8] W et t%eo] NADPH—oxid-
ase—derived superoxidet I FUAHEIZOE
=E WET AL fZe] oIFET St 7%
ATt Aol g & AFolAlE Simvastatin T
Q¥o] MCP-185E sl #1717 Z3ith
CRP= @Al ¥78 95 1A 0k ofgt SQ3t 4
= miZlAE= geA Qlek CRP7F MCP-13} 22 v
cytokines & 2EEF glgo] AHA Ag-elA
A ey B AFeA Aals ztelA
CRPEES} MCP-1s%9h= A3 A7} Qs AE
it

AEAOR 7z A9t s Ak @y
AFAEE B AFo)A simvastatin®} ramipril g

1057



Qo] simvastatin THERETE I|A3E 7 S
*]ﬁx]” TARCE o8k e ij’*a}oﬂq °]
£ s SleiMe B At 4
74] Adel vl & o Es
RS 3ok oigfEe] AT
*374’ 1=

e 71 2 s

tEeg AoR

o OF
I =

oy 3 24 .
Statin#| A&} QFA| L €A Hslg s oJA|A| Q] &S
2 gajol] tigt 7)do] thEr] wjio|, B A7AES 11

FYAEEEE BRI simvastatintts 5= rami-
prilzte] W W) thet -3 STt

HF H -

[e} [= I

3279 nFHAHEES SAelA FF 13 sim-

vastatin 20 mg¥ $19kS W= ramiprils 271€ E<t

HE3IEE S0, 2701€7ke] wsahout 717 715
o & AT 2, oW, k-, wak
goz APk

Mzt

1} -
Simvastatinths == ramipril 2] BEeHS gt
o] folgt MalE Helom 7| Zglel| nisie] &
Yol 2t FF—viiAVg &g wigo] 242 46+148%
€} 59£66% (YA p<0.001) o= 7R =H3]ar, 7]
B =77k 18l 8% malondialdehyde (MDA) &
5 77 6+57% (p=0.045) 2+ 13+47% (p<0.001)
E A S 7 daAE slehalek A
(plasma monocyte chemoattractant protein, MCP) —
18] 558 71 S5kl niste] 242 3£27%<}
9+16% (2 p=0.1137} p=0.00D)A 55101, 7]
B Z7g%kl wistel 3 CRP $%% 27 17+£75%
9} 17x37%E fFelatAl SHE3Aek (22} p=0.003, p=
0.001) Z1#Ji}, simvastatin %5 KU} simvastatin
7} ramipril QX Fde) st FgF-vlg &
RS 84 MDA MCP-1 %71 ¥ 34 7|
AE PR BAR 07 FolEix= akokrk
4 B:

Simvastatin Y53} ramipril®-2] Hee o] 1
HAEEES Sl HIME 715S FIAFHA

% o O
ramipril @2 H3Q o] Simvastatin $5HI}F A4

as) rUHJ

1058

How frefsiAl FeA7IAE S

38 Ol : HMG—CoA HdEa JAlA] ; e el
Adasr AAA WA 5

o] =t 2002 A 75 AF w|=AYe 3] st 3] (Amel-
can Heart Association 75th Annual Scientific Session
in Chicago in November 17—20, 2002) 2} 20033 #|52
2} w|=48k3] 8k<t)|3] (American College of Cardiology
52th Annual Scientific Session in Chicago in March
30—April 2, 2003) oM F3EESIE. 2001 kg7 |8t
3] s A7l (#2001-1) & Loﬂ I8 A7) Al
U5

REFERENCES

1) Scandinavian Simvastatin Survival Study Group. Rando-
mized trial of cholesterol lowering in 4,444 participants with
coronary heart disease. Lancet 1994,344:1383-9.

2) Yusuf S, Sleight P, Pogue J, Bosch J, Davies R, Dagenais
G. Effects of an angiotensin-converting-enzyme inhibitor,
ramipril, on cardiovascular events in high-risk patients. N
Engl J Med 2000;342:145-53.

3) Koh KK. Effects of statins on vascular wall: vasomotor
function, inflammation, and plaque stability. Cardiovasc
Res 2000,47:648-57.

4) Koh KK, Cardillo C, Bui MN, Hathaway L, Csako G, Wac-
lawiw MA, Panza JA, Cannon RO 3rd. Vascular effect of
estrogen and cholesterol-lowering therapies in hyperchol-
esterolemic postmenopausal women. Circulation 1999;99:
354-60.

5) Mancini GB, Henry GC, Macaya C, O'Neill BJ, Pucillo
AL, Carere RG, Wargovich TJ, Mudra H, Luscher TF,
Klibaner MI, Haber HE, Uprichard AC, Pepine CJ, Pitt B.
Angiotensin-converting enzyme inhibition with quinapril
improves endothelial vasomotor dysfunction in patients with
coronary artery disease. Circulation 1996;94:258-65.

6) Koh KK, Bui MN, Hathaway L, Csako G, Waclawiw MA,
Panza JA, Cannon RO 3rd. Mechanism by which quinapril
improves vascular function in coronary artery disease. Am J
Cardiol 1999;83:327-31.

7) Mombouli JV, Vanhoutte PM. Kinins and endothelium-de-
pendent relaxations to converting enzyme inhibitors in per-
fused canine arteries. J Cardiovasc Pharmacol 1991, 18-
926-7.

8) Griendling KK, Minieri CA, Ollerenshaw JD, Alexander
RW. Angiotensin II stimulates NADH and NADPH oxidase
activity in cultured vascular smooth muscle cells. Circ Res
1994;74:1141-8.

9) Hayek T, Attias J, Coleman R, Brodsky S, Smith J, Breslow
JL, Keidar S. The angiotensin-converting enzyme inhibitor,
fosinopril, and the angiotensin II receptor antagonist, losar-
tan, inhibit LDL oxidation and attenuate atherosclerosis
independent of lowering blood pressure in apolipoprotein E
deficient mice. Cardiovasc Res 1999;44:579-87.

10) Nickenig G, Sachinidis A, Michaelsen F, Bohm M, Seewald
S, Vetter H. Upregulation of vascular angiotensin 1I rece-
ptor gene expression by low-density lipoprotein in vascular
smooth muscle cells. Circulation 1997:;95:473-8.

Korean Circulation J 2003;33(11):1053-1059



11) Nickenig G, Jung O, Strehlow K, Zolk O, Linz W, Scholkens
BA, Bohm M. Hypercholesterolemia is associated with
enhanced angiotensin ATI-receptor expression. Am J Physiol
1997:272:H2701-7.

12) Nickenig G, Baumer AT, Temur Y, Kebben D, Jockenhovel
F, Bohm M. Statin-sensitive dysregulated ATI receptor func-
tion and density in hypercholesterolemic men. Circulation
1999:100:2131-4.

13) Dechend R, Fiebeler A, Park JK, Muller DN, Theuer J,
Mervaala E, Bieringer M, Gulba D, Dietz R, Luft FC,
Haller H. Amelioration of angiotensin Il-induced cardiac
injury by a 3-hydroxy-3-methylglutaryl coenzyme a reduc-
tase inhibitor. Circulation 2001,104:576-81.

14) Weiss D, Kools JJ, Taylor WR. Angiotensin ll-induced hyp-
ertension accelerates the development of atherosclerosis in
apoE-deficient mice. Circulation 2001, 103:448-54.

15) Daugherty A, Manning MW, Cassis LA. Angiotensin II pro-
motes atherosclerotic lesions and aneurysms in apolipopro-
tein E-deficient mice. J Clin Invest 2000, 105:1605-12.

16) Fukai T, Siegfried MR, Ushio-Fukai M, Griendling KK,
Harrison DG. Modulation of extracellular superoxide dis-
mutase expression by angiotensin 1 and hypertension. Circ
Res 1999,85:23-8.

17) Pueyo ME, Gonzalez W, Nicoletti A, Savoie F, Arnal JF,
Michel JB. Angiotensin Il stimulates endothelial vascular
cell adhesion molecule-1 via nuclear factor-kappaB activa-
tion induced by intracellular oxidative stress. Arterioscler
Thromb Vasc Biol 2000;20:645-51.

18) Zeiher AM, Fisslthaler B, Schray-Utz B, Busse R. Nitric
oxide modulates the expression of monocyte chemoattrac-
tant protein 1 in cultured human endothelial cells. Circ Res
1995:76:980-6.

19) Koh KK, Jin DK, Yang SH, Lee SK, Hwang HY, Kang
MH, Kim W, Kim DS, Choi IS, Shin EK. Vascular effects
of synthetic or natural progestagen combined with conju-
gated equine estrogen in healthy postmenopausal women.

Circulation 2001;103:1961-6.

20) Koh KK, Son JW, Ahn JY, Jin DK, Kim HS, Choi YM,
Kim DS, Jeong EM, Park GS, Choi IS, Shin EK. Compa-
rative effects of diet and statin on nitric oxide bioactivity
and matrix metalloproteinases in hypercholesterolemic pati-
ents with coronary artery disease. Arterioscler Thromb Vasc
Biol 2002;22:e19-23.

21) Pasceri V, Cheng JS, Willerson JT, Yeh ET, Chang J. Modu-
lation of C-reactive protein-mediated monocyte chemoat-
tractant protein-1 induction in human endothelial cells by
anti-atherosclerosis drugs. Circulation 2001;103:2531-4.

22) Cardillo C, Kilcoyne CM, Cannon RO 3rd, Panza JA. In-
creased activity of endogenous endothelin in patients with
hypercholesterolemia. J Am Coll Cardiol 2000;36.1483-8.

23) Teo KK, Burton JR, Buller CE, Plante S, Catellier D, Tym-
chak W, Dzavik V, Taylor D, Yokoyama S, Montague TJ.
Long-term effects of cholesterol lowering and angiotensin-
converting enzyme inhibition on coronary atherosclerosis.
Circulation 2000, 102:1748-54.

24) Weber C, Erl W, Weber KS, Weber PC. HMG-CoA reductase
inhibitors decrease CD11b expression and CD11b-dependent
adhesion of monocytes to endothelium and reduce increased
adhesiveness of monocytes isolated from patients with hyp-
ercholesterolemia. J Am Coll Cardiol 1997;30:1212-7.

25) Strawn WB, Chappell MC, Dean RH, Kivlighn S, Ferrario
CM. Inhibition of early atherogenesis by losartan in mon-
keys with diet-induced hypercholesterolemia. Circulation
2000;101:1586-93.

26) Scalia R, Appel JZ 3rd, Lefer AM. Leukocyte-endothelium
interaction during the early stages of hypercholesterolemia
in the rabbit: role of P-selectin, ICAM-1, and VCAM-1. Art-
erioscler Thromb Vasc Biol 1998, 18:1093-100.

27) Stokes KY, Clanton EC, Russell JM, Ross CR, Granger DN.
NAD (P)H oxidase-derived superoxide mediates hyperch-
olesterolemia-induced leukocyte-endothelial cell adhesion.
Circ Res 2001,88:499-505.

1059




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


