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ABSTRACT

Background and Objectives : To compare the pattern of myocardial fibrosis in various valvular heart diseases
(VHD), the morphometric data of the myocardial tissue and serum biochemical markers of myocardial fibrosis
were analyzed in patients with aortic stenosis (AS), aortic regurgitation (AR) and mitral regurgitation (MR).
Subjects and Methods : Blood samples were obtained from 21 patients with AS, 23 with AR and 29 with MR.
The serum levels of aminoterminal propeptide, of type I/III procollagen (PINP/PIIINP), and fibronectin were mea-
sured to estimate the synthesis of the extracelluar matrix. The carboxy-terminal telopeptide collagen type I (CITP),
matrix metalloproteinase-1 (MMP-1, collagenase) and the tissue inhibitor, metalloproteinase-1 (TIMP-1), were also
measured to estimate the collagen degradation and metabolism activities. The left ventricular mass (LVM) was
calculated by echocardiography. Of the patients, myocardial tissue was obtained during surgery in 11 with AS, 8
with AR and 13 with MR; the collagen volume fraction (CVF) was calculated using picrosirius red staining.
Results : The LVM was significantly larger in the AS and AR groups compared to the MR group (p<0.001), and
the CVF also showed significant differences (134+3% in AS, 10+3% in AR, and 6+3% in MR, p<0.001). The
fibronectin level was significantly elevated in the AS and AR groups than the MR group (p<0.001), whereas the
CITP and MMP-1 levels were significantly higher in the MR group (p<0.05). The PINP/PITIINP showed no signi-
ficant difference between the groups (p>0.05), and the biochemical markers were no different between the AS
and AR groups (p>0.05). Fibronectin was the only parameter showing a positive correlation with both the CVF
(r=0.388, p=0.01) and the left ventricular mass (r=0.278, p=0.02). Conclusion : Different mechanisms for the
matrix synthesis and degradation were present for the maintenance of myocardial fibrosis and hypertrophy accord-
ing to the type of VHD, and fibronectin, a major non-collagenous extracelluar matrix, was proved to be an important
factor associated with cardiac hypertrophy and myocardial fibrosis. (Korean Circulation J 2004:34 (2):230-236)

KEY WORDS : Myocardial fibrosis ; Left ventricular mass ; Valvular heart disease ; Collagen ; Fibronectin.
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Fig. 1. Representative histologic section of myocardial biopsy specimen showing mild fibrosis in a patient with mitral
regurgitation (A) and severe fibrosis in a patient with aortic regurgitation (B) (picrosirius red stain). A: collagen
volume fraction 8.9%. B: collagen volume fraction 19.6%.

Tablel. Baseline echocardiographic parameters

AS AR MR
LV dimension (mm) Diastolic 472+ 7.7 63.7+122 59.0+7.7
Systolic 31.8+ 87 442+129 37.5+6.7
Diastolic wall thickness (mm) Septal wall 140+ 3.1 10.7£1.9 93+1.7
Posterior walll 131+ 26 10.3£2.5 92+13
LV ejection fraction (%) 57.7+10.2 51.6+14.7 61.6+7.6

AS: aortic stenosis, AR: aortic regurgitation, MR: mitral regurgitation

Table 2. Serum biochemical markers of myocardial fibrosis, left ventricular mass and collagen volume fraction in
patients with various valvular heart diseases

AS (N=21) AR (N=23) MR (N=29) p
PINP (ng/mL) 49 + 20 48 + 15 52 = 20 0.734
PIINP (ng/mL) 9 £ 12 8 £ 12 5 £ 2 0.356
CITP (ng/mL) 6 £ 5 9 £ 8 18 = 19 0.006
Fibronectin (ng/mL) 1514 +367 1536 £399 700 *£195 <0.001
MMP-1 (hg/mL) 1 £ 12 8 = 7 19 =19 0.021
TIMP-1 (ng/mL) 174 + 51 171 £ 59 163 £ 41 0.712
PINP/PIINP (ratio) 11.6= 89 1171 6.9 111+ 57 0.948
LV mass (g) 327 £ 96 376 +142 246 + 73 <0.001
CVF (%) 13 £ 3 10 £ 3 6 + 3 <0.001

AS: gortic stenosis, AR: aortic regurgitation, MR: mitral regurgitation, PINP: aminoterminal propeptide of type | pro-
collagen, PIlINP: aminoterminal propeptide of type Il procollagen, CITP: carboxy-terminal telopeptide of collagen
type I, MMP: matrix metalloproteinase, TIMP: tissue inhibitor of metalloproteinase, LV mass: left ventricular mass, CVF:
collagen volume fraction

232 Korean Circulation J 2004;34(2):230-236



t}. Stepwise HHS o] €3k tlE 39 4] (multiple
regression analysis)& &3l Ase4] AxE 5 CVF
gl 44/‘”;1 Ay 7P 73t 4 BAE s s

Z319leh. SAEHoZ /st Aol pitel 0.05

F

ot

3000 30

8
. g
E X 9
S 2000 4 20 5
c A A, g
= A 3]
£ ; T §
< § s i 2
)
R R N
6 1000 4 A 'y A ; 4 10 ¢
9 4 4 Iy a o
i o)
4 k)
; 2
S NI

A

0 0
FNT CVF FNT CVF FNT CVF
AS group AR group MR group

Fig. 2. Scatter plots of serum fibronectin and collagen
volume fraction in patients with valvular heart disesase.

Table 3. p of serum markers, left ventricular mass, and
collage volume fraction between groups

Fibronectin  CITP  MMP-1  CVF LV mass
AS-AR 0.851 0.084 0.368 0.026 0.183
AS-MR <0.001 0.007 0.092 <0.001 <0.001
AR-MR <0.001 0.061 0.015 0.017 <0.001

AS: aortic stenosis, AR: aortic regurgitation, MR: mitral
regurgitation, CITP: carboxy-terminal telopeptide of co-
llagen type |, MMP: matrix metalloproteinase, LV mass:
left ventricular mass, CVF: collagen volume fraction

Table 4. Correlations between serum biochemical ma-
rkers and left ventricular mass/collagen volume fraction

LV mass CVF

R P R P
PINP (ng/mL) —0.062 0.605 0.315 0.096
PIINP (ng/mL) 0.136 0.251 0.030 0.879
CITP (ng/mL) —-0.136 0250 -0.387 0.038
Fibronectin (ng/mL)  0.294 0.012 0.409 0.028
MMP-1 (ng/m/L) —-0.045 0.709 -0.050 0.805
TIMP-1 (ng/mL) 0.222 0.065 0.233 0.243

AS: aortic stenosis, AR: qortic regurgitation, MR: mitral
regurgitation, PINP: aminoterminal propeptide of type |
procollagen, PIINP: aminoterminal propeptide of type
Il procollagen, CITP: carboxy-terminal telopeptide of co-
llagen type I, MMP: matrix metalloproteinase, TIMP: ti-
ssue inhibitor of metalloproteinase, LV mass: left ventriuar
mass, CVF: collagen volume fraction

izt

1t

A=) HFAHE AST 63194, ART 51+
164, MRIIA 534134 olgled, dxprt 24«8k
= 0Ee 42 59%, 61%, 36%°)13tk &
g FA A ASeE AR Sl MRl H
3 folakAl Z7kEe] AUATHP<0.001, Table 2). 3
A2l FAelx] ezl viakel Avke 671412 AYs)st
A A7} S, FEh 95 Rkdshs PINP
9} PIIINPY] Ft Al wellA] 2v] = Xol7l 31l
O (p>0.05), thEZ<l vZeA’d ECMQ! fibrone-
ctin ASw} ARvellA 712} 15144367, 1536+
399 ng/mLE MRIA 9] 700+195 ng/mLell H]&)
FE8 S715 BATHp<0.001, Table 2, Fig.2). =
71 Bafe] A% CITP 9 Fepl w3 5491 MMP-
12 MRl 28l E9tH(Table 2). AST3}
AR v|walgle o Askers] AxE9] on| Q= 2t
ol ¢lltH(Table 3). A FAoM &3 CVFL
ASTOIAM 13£3%, ARTIM 10+3%, MRTIA 6
+3%% thsuhe A3k oA MRl vlske] {2
1A =9HD<0.001, Table 2). Zeh #a 54
AA TIMP-12 ZF 759 FARIIH(p=0.712).
oA B494) AskelA X %5 5 fibronectine CVF
(r=0.388, p=0.01) ¥ 4 Ak(r=0.278, p=
0.02) 7} 2] s vElE Fds Axelglck
(Table 4).

;](j }\12__

i

Ao AA e dug o)t mEgely
AR ol wiRate] STl id wy v)ow
A ARzt °”‘54D% ol A 5 75 9 ol
7152 ZollE Sl APEE S7tel 7]ogte] ofe
A= S5 mm QITE! ™ Hzelli= WAl AE,
53] Alaze] 7Hd 20 vgdA S7HE YO o)

WA Anlgle] Ze4o] AzEa ekt B Ay
oM Axgubdel FA A 9 AT 2Ad049
CVF& ASS} AR OA MRl vl3l] #-2l8kA S7F
Ho 9S4 4 AGTE E2 84 IHst AdEolX]
9k MRETH= AR 9] And) 2 A ARt A

rlr i

233



ot Z A AR 71del olo] Bk ERe e4E
o] FoJdh= Z o7 Helt)

AL Fel diks Al 19 28 38 Zel 2 2
247 =

23l E4 (MMP-1) ¢l ti3t mRNAE W3s
A A-GEAE (cardiac fibroblast) ol 2J8] 225

b, olelst Zehl tas welah Alste

Lo 7

A EE9]
o] ofg] A5 F9 olFolA gtk dakd ¥
At FAES UPFe R $F 7]E Aol W= procolla-
gen type Il amino terminal peptide 3!
type I carboxy terminal peptide?] %7} SA1=2)
Aol Z7}E]o] Qo] collagen type 1 % M9 &
d Ve Wdske A3t HH, ol A Al o
& 2Rl ARE AlTdta s e A7)
J+= procollagen type I carboxy terminal peptide2)
P4 s%7F CVEY 2P A=k A4V mass index)
9} Zﬁ]@’ﬂc’b o] At BAIS Zh=ria WasieE
s gtel A o] A AlRsl 7S ge)7] fld =
o] Htol] Rus T Qlr}. s ek A slolA 9]
”% &2 HF-sh= 270l AellA ] A 2 EA
=7 A7, dld—<kA]  ElAl -2 A
Z (renin—angiotensin—aldosterone system) 2] &
A3tz 18] TGF- 81 mRNAS] %7} Zxgct?
TGF— 12 angiotensin 112] profibrotic mediator
2] 2H8-519] collagen 1, ¢} fibronectin mRNAS]
S7Fe 7HA 9k Al Afrs 2 A Anidie] 83
frels Zow duA okt oleje A Al
sh= olee] AA L STt 5 Vs
A A= AFHE opsHAl ¥tk AR 2 AS S
oz sk A5 AR ZebAlst fibronectin
9] mRNA e 4ol b} oFe] Akt
AE, H34 eI S0 AvalE vepigicr?
H nFEAd AlEe] 71de) gist Faxdo] 2ty
I g, E71E olgste] e e Alxyds
W T 82 Fatel thgh A} AlzskE]
o= Tl mE=w, Al 13 9 33 FEl g
e Xé"c}oﬂ w3l S7FEA] 9k Eﬂ o] Hks|l fibronectin
337} o]9) fHA B FoJsHAl Tk Ut
=, ARC| S A AR BAEeA ] nEEIAg
ECM, E3] fibronectin® B]7g44 Ak S771 84
ol disk YxA whgd Aol 28 4 9lon
AT} fAkt Arolrt? e FE 48 o

! procollagen

iy rla

_8_3__

r}m (g oo ¥
o rﬂ R

o) 7ag o

g o= A 7 -Eroﬂ/\ﬂ A8 OUr, fibronectin
o] MR HTh= ASS} ASell] @3] F7hso] gl
lom, thazgkd B4 fibronectin®] CVE 4 2
A At o) A IAE 2 FYs Ards
28 = QIgink o= died deESelA A A
st 4 A Augle] 7)1del glo] F2kl 3 571 A+
A= vEZeald ECM W) v 23 oghs
ks H AT ARSRE At skt
A4 IEskA] 4931 Angiotensin 15 MMP—
18] 3& AstrlA Fetle] Lt sk &
A QTP B AR5 el Fekal el
A #Q1 CITP % Zepdl 53] §491 MMP-19] tE
o gl A3 B Es w MRaelA fosHl =2
v 2 ko] o] el foakA v, o= F
g2 A 9 Hallel] BAEE ofe] w7 24Eo] 74
Zko] st gto| ] A A3k el AZ ohEA
Z]3kaL Sle-& AlAFECE
A7 Ao RE ATERAE 98 83 A
7} Zom AgRlelxe] Askekd A 54 2 4
Z2] FA0] o] Fofx|A] kot Zt AErho] AdtA H]
Tho] 7FetRa ekAlFool e e vlw, AF
FAN= A== =T %
el
A

r

_lzi
B —_—
oo

ox M

Mgk e HREA i o=, g
o g ﬂxl——‘éé C}Oi T A% F4 At

7t o

g X

2% A Aoy 1 Fekile] HlgdA St
2 Q3 9 And) 9 434 7% ezt zege] &
24 Sk A dhguet AR AAR), o
et GAE(AS) W SRR AARAMR) §4
Soa Az 22 Aot A Az ow =45,
ZeRl tiitell wofehs 3 Asier Axss 574
aol, A4 et el Ajojell mh 4t Adskel <F

Korean Circulation J 2004;34(2):230-236



1o Hla EAEkslc

=
20019 9€HE] 2003 3€ ARolel FEE UF
AS 2} 217, AR 237, MR 2992] 3 ZepAl
3HAJ-S W3 sl PINP/PIIINP (aminoterminal prope-

ptide of type I/II procollagen) £} th3%] non—colla-

o o>

genous extracellular matrix®! fibronectin ¥ Z2FA
Faf|9] ®X|¥#<Ql carboxy—terminal telopeptide of co-
llagen type I (CITP), 2429 ] &A1 matrix
metalloproteinase—1 (MMP—1, collagenase) ¢} ©]&
oA 3}= tissue inhibitor of metalloproteinase—1
(TIMP—1, collagenase inhibitor) & 6714]2] AJ3ler=]
Adss FA8on. Axsus Bl A A%
(LV mass)©] T8}t o5 & AS 117 AR 8%, MR
139l 4= T A= A F2 9 picrosirius red
staine ©]&319] collagen volume fraction(CVF)©]
S3E S
a3 It

CVF2 ASTIA 13£3%, AR 10+£3%, MR
6+3%% 7k w3l ek 2lolE B3 (p<0.00D),
A AT ASF AR #AbEolA MRl vl3) 5
7¥Eo] 3eH(p<0.001). Fibronectind MRzl H]3}
ASTH AR Z71Eo] ew (p<0.001), CITP
F MMP—12 MR 28 #9tH(p<0.05).
T3y, F2A 3499 X1 PINP/PIINPE Al =
BRI FARFAAL(p>0.05), ASTI ART ARl
Asietd A s ouglE Aol Gtk AA Exp
ol oAz 24 fibronectin CVF (r=0.388, p=
0.01) 92 24 A=H(r=0.278, p=0.02) 3} FF <
o] AATAE VERE FY$E % Ee| gl
3 B

=
ctino] AHIEhe] el Qo] T Qe AT
% gk
B0 HOL A2 AR A2 A% A9 of

REFERENCES

1) Grossman W. Cardiac hypertrophy: useful adaptation or
pathologic process? Am J Med 1980,69:576-84.

2) Villari B, Campbell SE, Hess OM, Mall G, Vassalli G, Weber
KT, Krayenbuehl HP. Influence of collagen network on left
ventricular systolic and diastolic function in aortic valve
disease. J Am Coll Cardiol 1993:22:1477-84.

3) Carabello BA, Zile MR, Tanaka R, Cooper G 4th. Lefi ven-
tricular hypertrophy due to volume overload versus pressure
overload. Am J Physiol 1992;263:H1137-44.

4) Orsinelli DA, Aurigemma GP, Battista S, Krendel S,
Gaasch WH. Left ventricular hypertrophy and mortality
after aortic valve replacement for aortic stenosis: a high
risk subgroup identified by preoperative relative wall
thickness. J Am Coll Cardiol 1993:22:1679-83.

5) Borer JS, Truter S, Herrold EM, Falcone DJ, Pena M, Carter
JN, Dumlao TF, Lee JA, Supino PG. Myocardial fibrosis in
chronic aortic regurgitation: molecular and cellular resp-
onses to volume overload. Circulation 2002;105:1837-42.

6) Krayenbuehl HP, Hess OM, Monrad ES, Schneider J, Mall
G, Turina M. Left ventricular myocardial structure in aortic
valve disease before, intermediate, and late after aortic valve
replacement. Circulation 1989;79:744-55.

7) Park SH, Shub C, Nobrega TP, Bailey KR, Seward JB. Twwo-
dimensional echocardiographic calculation of left ventricular
mass as recommended by the American Society of Echoca-
rdiography: correlation with autopsy and M-mode echoca-
rdiography. J Am Soc Echocardiogr 1996,9:119-28.

8) Deague JA, Wilson CM, Grigg LE, Harrap SB. Discrepa-
ncies between echocardiographic measurements of left
ventricular mass in a healthy adult population. Clin Sci
1999,97:377-83.

9) Fielitz J, Hein S, Mitrovic V, Pregla R, Zurbrugg HR,
Warnecke C, Schaper J, Fleck E, Regitz-Zagrosek V. Acti-
vation of the cardiac renin-angiotensin system and increased
myocardial collagen expression in human aortic valve dis-
ease. J Am Coll Cardiol 2001;37:1443-9.

10) Weber KT, Clark WA, Janicki JS, Shroff SG. Physiologic
versus pathologic hypertrophy and the pressure-overloaded
myocardium. J Cardiovasc Pharmacol 1987;10 (Suppl 6):
8§37-50.

11) Weber KT, Brilla CG. Pathological hypertrophy and cardiac
interstitium: fibrosis and renin-angiotensin-aldosterone
system. Circulation 1991,;83:1849-65.

12) Brilla CG, Weber KT. Reactive and reparative myocardial
fibrosis in arterial hypertension in the rat. Cardiovasc Res
1992,26:671-7.

13) Lopez B, Querejeta R, Varo N, Gonzalez A, Larman M,
Martinez Ubago JL, Diez J. Usefulness of serum carboxy-
terminal propeptide of procollagen type I in assessment of
the cardioreparative ability of antihypertensive treatment
in hypertensive patients. Circulation 2001, 104:286-91.

14) Querejeta R, Varo N, Lopez B, Larman M, Artinano E,
Etayo JC, Martinez Ubago JL, Gutierrez-Stampa M, Em-
paranza JI, Gil MJ, Monreal I, Mindan JP, Diez J. Serum
carboxy-terminal propeptide of procollagen type I is a ma-
rker of myocardial fibrosis in hypertensive heart disease.
Circulation 2000;101:1729-35.

15) Diez J, Laviades C, Mayor G, Gil MJ, Monreal 1. Increased

235



serum concentrations of procollagen peptides in essential
hypertension: relation to cardiac alterations. Circulation
1995,91:1450-6.

16) Schunkert H, Dzau VJ, Tang SS, Hirsch AT, Apstein CS,
Lorell BH. Increased rat cardiac angiotensin converting
enzyme activity and mRNA expression in pressure overload
left ventricular hypertrophy: effects on coronary resistance,
contractility, and relaxation. J Clin Invest 1990,86:1913-20.

17) Grimm D, Kromer EP, Bocker W, Bruckschlegel G, Holmer
SR, Riegger GA, Schunkert H. Regulation of extracellular
matrix proteins in pressure-overload cardiac hypertrophy:
effects of angiotensin converting enzyme inhibition. J Hy-
pertens 1998,16:1345-55.

18) Campbell SE, Katwa LC. Angiotensin II stimulated expre-
ssion of transforming growth factor-betal in cardiac fibro-
blasts and myofibroblasts. J Mol Cell Cardiol 1997;29:
1947-58.

19) Kim S, Ohta K, Hamaguchi A, Omura T, Yukimura T, Miura
K, Inada Y, Ishimura Y, Chatani F, Iwao H. Angiotensin II

236

type I receptor antagonist inhibits the gene expression of
transforming growth factor-beta 1 and extracellular matrix
in cardiac and vascular tissues of hypertensive rats. J Pha-
rmacol Exp Ther1995,273:509-15.

20) Swynghedauw B, Delcayre C, Cheav SL, Callens-el Amrani
F. Biological basis of diastolic dysfunction of the hyperte-
nsive heart. Eur Heart J 1992;13 (Suppl D):2-8.

21) Goldfine SM, Pena M, Magid NM, Liu SK, Borer JS.
Mpyocardial collagen in cardiac hypertrophy resulting from
chronic aortic regurgitation. Am J Ther 1998;5:139-46.

22) Truter SL, Goldin D, Kolesar J, Dumlao TF, Borer JS.
Abnormal gene expression of cardiac fibroblasts in experi-
mental aortic regurgitation. Am J Ther 2000,7:237-43.

23) Funck RC, Wilke A, Rupp H, Brilla CG. Regulation and
role of myocardial collagen matrix remodeling in hype-
rtensive heart disease. Adv Exp Med Biol 1997;432:35-44.

24) Brilla CG, Maisch B, Zhou G, Weber KT. Hormonal regu-
lation of cardiac fibroblast function. Eur Heart J 1995;16

(Suppl C):45-50.

Korean Circulation J 2004;34(2):230-236




<<
  /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


