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ABSTRACT

Background and Objectives - This study was designed to investigate whether the serum concentration of the car-
boxy-terminal propeptide of procollagen type I PIP, a marker of myocardial fibrosis, was related to the change of the
ventricular filling dynamics in patients with early type 2 diabetes mellitus (DM). Subjects and Methods : Echo-
cardiography was performed in 28 patients with type 2 DM and 32 age-matched healthy controls, ranging from
31-69 years of age, with normal left ventricular (LV) systolic function and ECG at rest. Subjects with diabetic
complications, including microalbuminuria, nephropathy (Cr>1.3 mg/dL), severe obesity (BMI=30 kg/m?), LV
hypertrophy (LV septal thickness and/or posterior wall thickness 12 mm on M-mode) and hypertension, were
excluded. The serum concentrations of PIP and Transforming growth factor TGF- 3 1 were measured by enzyme
immunoassay methods. Results : The type 2 DM group had lower mitral (Type 2 DM vs. Control: 0.88 £0.28 vs.
1.17£0.34, p<0.01) and tricuspid E/A ratios (1.15+0.25 vs. 1.30%0.25, p=0.01) than the control group. The
level of serum PIP was higher (p<0.05) in patients with type 2 DM than in the control group (131.1£45.6 vs.
109.3£32.5). The difference in the duration between transmitral forward (A) and pulmonary venous retrograde
(Ar) waves (A-Ar) was considered an estimate of a passive diastolic function. A-Ar was inversely related with the
serum PIP level in type 2 diabetes (r=-0.43, p=0.03). Conclusion : These results show a relationship between the
LV diastolic function and the serum concentration of PIP in early type 2 DM. These findings suggest that the de-
termination of the serum level of PIP is a useful method for the screening and early diagnosis of myocardial fi-
brosis associated with DM. (Korean Circulation J 2005;35:500—506)
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Table 1. Patients’ clinical characteristics
Control (n=32)T2DM (n=28) p

Age (yrs) 48+9 52411 NS
Gender 15/17 10/18 NS
(Men/women)(%) (47/53) (36/64)
BMI (kg/m?) 24+3 24+4 NS
Glucose (mg/dL)* 87+8 174+74  <0.001
Creatinine (mg/dL) 0.8£0.2 0.7%+0.2 NS
Total cholesterol (mg/dL) 183130 195+39 NS
Triglycerides (mg/dL) 128£62 13672 NS
HbAlc (%)* 5.6%0.2 8725 <0.023

BMI: body mass index, T2ZDM: type 2 diabetes mellitus, HbAlc: he-
moglobin Alc. *: p<0.05
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Ze 1 WAE 95 PIPE vlugt 23 A 2 o
WHTOA 181.14+45.6 ng/mLE AARLS] 109.3+32.5
ng/mLof| B3 F-oJ31A] £ 9ktH(p=0.039). WH E thE ]
Ol F2 TGF-A1& A2 & YT 69.2+53.7 ng/
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Table 2. Echocardiographic data

Control (n=32) T2DM (n=28) )

LVMI (g/m?) 72.81+14.5 771+£27.2 NS
MV E/A ratio* 1.17£0.34 0.88+0.28 0.001
MV DT (msec) 189£52 205142 NS
IVRT (msec) 93£11 100+ 14 NS
LV E/F (%) 664 6514 NS
TV E/A ratio* 1.30£0.25 1.15+0.25 0.012
TV DT (msec) 19241 213+58 NS
RV E/F (%) 49+£3 48t4 NS
A-Ar (msec) 71.1£22.1 69.41+16.5 NS

LV: left ventricle, LVMI: LV mass index, MV: mitral valve, TV: tri-
cuspid valve, DT deceleration time, [VRT: isovolumic relaxation time,
A-Ar: mitral A duration-pulmonary vein atrial reversal velocity du-
ration, T2DM: type 2 diabetes mellitus. *: p<0.05

Table 3. Biochemical markers

Control (n=32) T2DM (n=28) )
PIP (ng/mL)* 109.3£32.5 131.1+45.6 0.039
TGF-A1 (ng/mL) 58.8£31.5 69.2+53.7 NS
Fibrinogen (mg/dL)*  297.4£54.5 377.1£87.7 <0.001
HS-CRP (mg/L)* 0.99£1.19 2.79£3.78 0.019

Microalbuminuria 59+£53 10.1£6.6 NS

(£tg/min)
PIP: procollagen type I propeptide, T2DM: type 2 diabetes mellitus,
TGF: tissue growth factor, HS-CRP: high sensitive C-reactive protein.
x: p<0.05
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Fig. 1. Correlation between difference in duration of forward and re-
trograde A wave (A-Ar) and PIP in patients with type 2 diabetes. A-
Ar: mitral A duration-pulmonary vein atrial reversal velocity duration,
PIP: procollagen type I propeptide.

fibrinogen©|4} HS—CRPZ}S A 2 &

W3] e AN Qglott 27] A o% on
B YL F 27000 Jol7t stk

BUAS) AR, 2 olRrliso] oIS AN A
9l A-Arghe F 2012] Slgl ol
SHARE A2 3 Fuergaiel] Fatelel Seba AAEE o
u[She PIPS} 2414 olgh] RS Ojulsh A-Argt
= A3 39 BAR A A2 o] RAIE HYlthr=
—-0.43, p=0.03)(Fig. 1).

[
2t

RN A 2 ¥ Frerge] 8ol skt Z71et
glow| TEelsk AEW FF A il F7hsHe 34
olck. uTAeIA] AL AlolwA Fast Wkl
S A5l SR Welelol dhshA obdl Wkt
A WA oplh B 2710l B9l oleblse] A

% 257] 7159 ohg QoA A

K

S goitk= ddo] FAYE dejFe Woct
e e A AlEo] ielo R o] ofst ey
7} Q% AgHAo] ARke] 123 r15A Wals gz 7
2 Az Qlrt, & ukA el nEYe A thao] 5

:L_’ﬂT lz]—uﬂxl_,] iﬂ_
£ dorA =i
ke 1 asgslol %w ol

olc}.” olzjgt 244141 ulFLt % olgk7ls2] Aol
o] WHgslr] AeAQl g ol Ol WA, & 24|
P o= el SokA

ro ri

wo]%] 3okt

Sy e U9lom FYeks e Pl o
AHER] AGE7} 413F9] 4120] ZAElo] 4lago] WAl
AOlek, FRAT] T PO ACE -8
F7hela eble] makdge] 271 Buk ofje} 4
§219) 571 5ol AL ololol= A2 Y Pae
FlollA Ficrgo] WAYsly] e Fieio] WAsk= 1
17;_6} trol] mEM Giergo] BAYEE| HkA ol olv]
2] z|gAjo] YRAEIaL o] A|7|oll A E TGF-£19] 9
7¥PHA Al s AdRske] S v 51
. P AR Sl whet HAAe] 'Ade] 1
alo] 24l ole)5o] ols zefetgict” = 1
& Al ofF] 7HA] giabelde doA x4 HskE o
7l 1 W F AR TGR- 1 S7tel ofRk A
Aol A=l ofsff At A2t Skl g Qs
7ol b Aol 2l o]e7159] Aofolal volrhal
L FAA H)Z7) dojy Aoz AZET)
oje} Zro] TieH/d ’é‘n—_}% Z7] Hgk2 A ol
____4 o]/R]—o] ‘:”'/\Ho}-»——t‘ﬂ ] ___/\]— l 04L ﬂhﬁﬂﬁ]—z‘—ﬂ]k]
A 0]V 59] Aoll= Valsalva AR 083 =&
HEIE *l*§°H Hi O FE0] 60%7H4] olEth= 2
0 gk 1 vk Pl gy AeE
e w2 Holung ofof gt AEHAE Fad Ao
2 A7 ey e 2T 5 oleIse] B
7P910ﬂ% ohE 27] AEAAS gl Aol
ATEHY BRRfo A A 2 A Bl T)
A ‘ﬂ?"f AA 2] vl o} AaE e
olflth. 1 5 A ARt Hle]
5o AollE dorlal ¢ 7“1835}% *dl‘f—{ili zge 4= QL
0] % 1

) oo} ol I 4

T orlr e
T
nZ: F%L

ro flo o riu w

B 32 9
—QOlNH-q
o of,ln

o

B

O

o}
< 57| wiizol| o
o} 71 FollA ﬂ‘:‘l 07&%L 7}” & A
<+ AREke] Ak At & 4 Qled I SelldE @
% pIpe} TGF— B17} 7V Odﬂdr*éol =2 AYslebd Ax2
SRfol| A A AdRstel A
QUW Xl»«l 044”01] et A= ol Al ojgl ot &
e girtol| A AlAlREket AskehA A 3re] Aol Bt
Ate gl Aot

A & AR 27] Al 2 B iRt A A
Frofe] A= A SRfol|A f-831%H 5 PIP}F TGF—
plo] 24 9 944 o]er)59] WBlel Aol Yl=A]

Hn ZAs HQlt

T2 o|gh]5o] 51 miRto]al mlA|ghl S 323t
gt S el fle 27] Al 28 IS
2 3t A3k Al di2atat @ 2] 9ol 7] Al A
Ztol= figlont Ada Agke] Wal Ay A%

A}Ql fibrinogend} HS—CRP= Wi HLo| oo 13|
< 23E AGlt} o= gvd o= dEFiRo] FirTtol

ey
k
P9
50
g
o

offt
(o
Ry
o 2
2 o

o



504 Korean Circulation J 2005;35:500-506

o FARIAE F7HE0] Qleus k%
o] o] 5= LR o 4= Q8L
ok el 22449 5715 L 2
A Apoll= 7 w1te] Aol7t giglet, it o4
17158 LIERIE T $4148] B/ARlE Fde

290 W R ket oI9p DI VT
AA olof= gisleyt S7tEE BdE B F7HE e
w2l RAR7Re] FAlAlDE 9214 ol
S AA; 01£17]°5 3} relaxation abnormalty &2 L}
o] RIEQ] Xjo|& AwHEgtty 1 ZAul A - re-

!
ok

th

© ¥ 30

1o o>

laxation abnormality®] W1%=7} A 2 & FiHo|A] 82%,

oA 3% Zol7F AR aL(p=0.001), P-HAE| 75
A Al 2 B G 39%, B 6%E FOIRE Ato]
£ H3AtHp=0.004). & 27| A 2 & FrgatollA] el
of wlsll ol¢k7]52] o7t Hep &9k & & Uk 1
231 Al Afekel Astsha 2|2 PIPE BiertollAl
oA STkt o™ TGF- A1 A A4 tizzwtol vsl 5
7F=o] Aot SAA 27 iglet. olet Z2 ANE F
S Biergto] Aol nlsl A2 ARt Heh 5
7heEo] e & S AQMeh e Al sk E R
AR FA 9 olls Aol ot st A= o
= AT ek Hreeke] HRAES dohy] Sl B
ol =3ksto] A AAES Uehle & 24A9] ol
712 ATslsl= X #Ql A—Argl(difference of A—Ar
duration: mitral A duration—pulmonary vein atrial rever-
sal velocity duration)¥} AltA-G-38ke] AYslelA] z|#<Ql PIP
Zke A% 57 B8] WOtk 1 A3k A-Ar S PIPRL
3} o] YA Ho] AT AG3te] Astar ZIEOJ PIP
Zhe A )95l Aol et Eo AueHS

o, olafe] Amkz Al Hastel ekt Al PIP%E—S—
Fred Ad5Y 27 AR =5 HE2TE 53t
B71e} HEo] -85k HelRk HAF o] d
7—?%1‘:}.

N
o o
o

4
30
o
pa
|o
il
o?:

23510] xug}sm ;<] HEZA ,:}ZQ TGF- /311}
PIPE 01%6}&’19‘31 ofg|gh x|&Eo] A A AW F
& AHEe} Sojes Ho] & Aol Ykt s
ARG Ej9ie). F uigE AT Aeste) gstery AEel
TGF- B13} PP Aot Eolalel x| ®7} opet, 18
B2 B AAEe AslErd A 1oF L8 5 e AISRS
A sl 548 A% ol AAY TEY, vt
U} des TP A% A3 L 18 So] gl BAES

AolA] Aefsieict e GiEelAle] PGS
2] A galel s24Eel 127 ug/Lol Z7kslo] 5)
o4 B o7o] ABEPA A|His ol HE A 5 Yl
W Ak Al A AR Siesel A
Pl Hg BE GRS XL BENAeS WA 9
S B Aol B mEolA HUSH ARSI B
ofshat e)n AuTAGS AW ke et of

g ZE3] AZ0] gA=Aro] ¢l AXETL ZAFel 3

&

= =

A2 Aoz sttt o) WAl $a4e) olgh) el 1
7Me Bgol} s sl B are Witk ey
B AREL o2 FEsP| 93 w9 §7) BE 24

T BRAS AGRT, RE FAel A T X-ATAL
ok w73 AARE Alsle] ofel] et 9.7S Zasislsic
upAuoR A 2 W Widwat AAkEri] Aaleate] A
391 PIPFOI: 2fol7} Aot A-mglolls & 27l 2}
o7} YUTHE ARolct, AbHoR A-ArgEE IVEDPS} ¢
ol Fot A o] s9 HANH=E F7Ishke A%
< shelth. ol z= 7 Fholl Akel7} Qlefof skt
aFA Fpglad olell deide +5 F7H] A9 28

P Aos AbrE

B oA 27) A2 Y FaeReld Aastel 4
ek A soli= PIPS} 244 ojgh1552) ol Hiel
o TS Bl 20| =wolth. & d7E %EH PIPS}
7 TGF- A1 HJA] Gt A S7He o] Jlglon, 4
o] RSt oaf 2xkA o= Yehh= 2 4 %j_«] olek

7159] ol A4l o} wol whk =itk T10F HE
A4 o]elr]59] Ao A2 AQ5lo] ABlekE A3
PIPQ} 52 A Btk 2eE = e rieixiofA
o B Ao 27 AR *clzi%ﬂr% Tl
83 HApRolet & 4= Qloh 5 Hoh @2 2R
dor she A7k AyEE HESukE 7&%?‘& el
ELISA kitE o]83F 7Bt HARE Fol GiA A5

F

3

m Aim

o 2

Fl

o

7] S o A R 2] 0] $E B
¥ol @ 4 9lg Ao s|dhech
(o] OF
I =1
LR T
SRR R PR PRV L EEEE ST

3
o1917] 7152] Ao} M=t ol 4] Hasf o
® F4US| 339% Bl A8 Ao g 2

l

ol ABTE Gl ARelth TN B 4SS Uuky
o maek BelA Ao Haste) AER Mol WF
Carboxy—terminal Propeptide of Type 1 Procollagen
(PIP)¥} TGF— 15 ol-&sto] 27] A 2 & Tl Ao A

= EUF ol ]%4 3‘87]% oo A Aol o
S



Sang—Hyun Ihm, et al : Relation between Serum PIP and LV Diastole in Type 2 DM 505

3 - 944 ol97]3e] Wstste] NS oobn 1At
e,
Y

Afolula) aeto] gl LAl 6oxRIe] A 2 |
B 23 RERA: s, Wk 101, o 18%0
2L 223

G ol 41215 mglaL)ol b4 0] Sl 3
A, RS EE el Bl Gl B A

ofelgle), Alzguke olszatstEllN Agehe W

ol sk 2219) wuIsh %8 2HoED ol27lst 371 7
ul q{x;oﬂ/\i 2 1:1— x]x]
ELEﬂO]-E]‘/] Zr :Lﬂ_l_. 24/\]7]' oAb fibrinogen, HS—
CRPE 243}91l ELISAS o]&3lo] &3 PIPQ} TGF- 51
1S A st] A= v|ustedch,

fﬂ%—"—l SEY AT AR F 5

o A= 0,8840,280]911,
% PiLoﬂHL 11740, 34&' DHItH;Loﬂ/q T o AFES W
FaL, AT E/A Bl A 2 @ Gl 1.15+0.25
1‘211, AAFTO| = 1.30+0,252 e glof| ] Hrf e

kS Br) E3 PIPZES A 2 & P to] A tlz
°ﬂ Hlgl] FAA = SJO|A F7HElo] YTH131.1+45.6
vs. 109,3+32.5; p<0.05), 12]il 52 l(Passive) o]
715& Wrdshe sEat A G-AuRel Aukel HgwW AR
Tl Arste] Al7ke] Ao]Ql A-Argre] A 2§ Pl
/K]:L pS OQ_ ;(l_ﬁz__o] PIPQ—]' 0:1/\1— Jl,l.z“ ﬁE]-(r:—OAS,

(]

F-Lloﬁ.

A)
=
IP”Ol 5‘%1 01%71%34 HHg
A]
pm§

2o 1) Aoz Eia e} i %&z& ARRY

3 Q7 JHEe olufjst A7bEe QaelslelElel A9lo ol
Fojon), QI 98] w4 1 Y elet ool o
S AU Al SE s el

S, A Ak A080 A, 83 dEAA

= s

REFERENCES

1) Gu K, Cowie CC, Harris MI. Diabetes and decline in heart di-
sease mortality in US adults. JAMA 1999,;281:1291-7.

2) Rubler S, Dlugash J, Yuceoglu YZ, Kumral T, Branwood AW,
Grishman A. New type of cardiomyopathy associated with diabetic
glomerulosclerosis. Am J Cardiol 1972;30:595-602.

3) Bell DS. Diabetic cardiomyopathy: a unique entity or a compli-
cation of coronary artery disease? Diabetes Care 1995,18:708-14.

4) Jarrett RJ. Cardiovascular disease and hypertension in diabetes
mellitus. Diabetes Metab Rev 1989;5:547-58.

5) Fein FS, Sonnenblick EH. Diabetic cardiomyopathy. Prog Car-
diovasc Dis 1985;27:255-70.

6) Park IS, Kim CM, Chun SS, et al. Early Doppler echocardiogra-
phic determination of left ventricular diastolic filling defect in
adult onset diabetes mellitus. Korean Circ J 1990, 20:174-84.

7) Thm SH, Park IS, Youn HJ, Kim JH, Hong SJ, Choi KB. Im-
pairment of right ventricular diastolic function in early type 2
diabetes. Korean Circ J 2003;33:499-506.

8) Poirier P, Bogaty P, Garneau C, Marois L, Dumesnil JG. Diasto-
lic dysfunction in normotensive men with well-controlled type 2
diabetes: importance of maneuvers in echocardiographic scree-
ning for preclinical diabetic cardiomyopathy. Diabetes Care 2001;
24:5-10.

9) Devereux RB, Roman MJ, Paranicas M, et al. Impact of diabetes
on cardiac structure and function. Circulation 2000;101:2271-6.

10) Bauters C, Lamblin N, McFadden EP, van Bell E, Millaire A,
DeGroote P. Influence of diabetes mellitus on heart failure risk
and outcome. Cardiovasc Diabetol 2003, 2:1.

11) Rossi MA. Pathologic fibrosis and connective tissue matrix in left
ventricular hypertrophy due to chronic arterial hypertension in
humans. J Hypertens 1998,16:1031-41.

12) Lopez B, Quergjeta R, Varo N, et al. Usefulness of serum carboxy-
terminal propeptide of procollagen type I in assessment of the
cardioreparative ability of antihypertensive treatment in hyper-
tensive patients. Circulation 2001;104:286-91.

13) Laviades C, Varo N, Diez J. Transforming growth factor beta in
hypertensives with cardiorenal damage. Hypertension 2000, 36:
517-22.

14) Mizushige K, Yao L, Noma T, et al. Alteration in left ventricular
diastolic filling and accumulation of myocardial collagen at in-
sulin-resistant prediabetic stage of a type Il diabetic rat model.
Circulation 2000, 101:899-907.

15) Lombardi R, Betocchi S, Losi MA, et al. Myocardial collagen
turnover in hypertrophic cardiomyopathy. Circulation 2003;108:
1455-60.

16) Schiller NB, Shah PM, Crawford M, et al. Recommendations for
quantification of the left ventricle by two-dimensional echocar-
diography. J Am Soc Echocardiogr 1989;2:358-67.

17) Zornoff LA, Skali H, Pfeffer MA, et al. Right ventricular dys-

function and risk of heart failure and mortality after myocardial
infarction. J Am Coll Cardiol 2002;39:1450-5.

18) Park SH, Shub C, Nobrega TP, Bailey KR, Seward JB. Tio-di-
mensional echocardiographic calculation of lefi ventricular mass
as recommended by the American Society of Echocardiography:
correlation with autopsy and M-mode echocardiography. J Am
Soc Echocardiogr 1996, 9-119-28.

19) Taegtmeyer H, McNulty P, Young ME. Adaptation and maladapta-
tion of the heart in diabetes: part 1. general concepts. Circulation
2002;105:1727-33.

20) Young ME, McNulty P, Taegtmeyer H. Adaptation and maladap-
tation of the heart in diabetes: part Il. potential mechanisms.
Circulation 2002;105:1861-70.

21) Celentano A, Vaccaro O, Tammaro P, et al. Early abnormalities



506 Korean Circulation J 2005;35:500-506

of cardiac function in non-insulin-dependent diabetes mellitus.
Am J Cardiol 1995,76:1173-6.

22) Candido R, Forbes JM, Thomas MC, et al. 4 breaker of advanced
glycation end products attenuates diabetes-induced myocardial
structural changes. Circ Res 2003,92:785-92.

23) Lopez B, Gonzalez A, Varo N, et al. Biochemical assessment of

myocardial fibrosis in hypertensive heart disease. Hypertension
2001;38:1222-6.

24) Diez J, Querejeta R, Lopez B, Gonzalez A, Larman M, Martinez
Ubago JL. Losartan-dependent regression of myocardial fibrosis
is associated with reduction of left ventricular chamber stiffness
in hypertensive patients. Circulation 2002, 105:2512-7.

25) Laviades C, Varo N, Fernandez J, et al. Abnormalities of the
extracellular degradation of collagen type I in essential hyper-

tension. Circulation 1998;98:535-40.

26) Lopez B, Querejeta R, Varo N, et al. Usefilness of serum car-
boxy-terminal propeptide of procollagen type I in assessment of the
cardioreparative ability of antihypertensive treatment in hyper-
tensive patients. Circulation 2001;104:286-91.

27) Lindsay MM, Maxwell P, Dunn FG. TIMP-1: a marker of left
ventricular diastolic dysfunction and fibrosis in hypertension.
Hypertension 2002,40:136-41.

28) Ko JK, Kim NG, Kim MH, Chae JK, Koh CY. The synthesis and
distribution of TGF- /1 in cardiac valves. Korean Circ J 1998;
28:1161-7.

29) Querejeta R, Varo N, Lopez B, et al. Serum carboxy-terminal
propeptide of procollagen type I is a marker of myocardial fibro-
sis in hypertensive heart disease. Circulation 2000,101:1729-35.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


