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Abstract
Background: Activation of renin-angiotensin system (RAS) has been an important mechanism of
microvascular and macrovascular complications in diabetic patients. It has been reported that RAS blockades
reduce the development and progression of diabetic nephropathy. The aim of this study was to evaluate
whether valsartan, an angiotensin II receptor blocker (ARB), reduced blood pressure and urinary albumin
excretion rate (UAER) in hypertensive type 2 diabetic patients.

Method: Three hundred forty-seven hypertensive type 2 diabetic patients who had not taken angiotensin
converting enzyme inhibitors or ARB for 6 months prior to this study were enrolled. We measured blood
pressure and UAER before and after 24 weeks of valsartan treatment.

Result: Baseline mean systolic and diastolic blood pressure was 143 + 15 and 87 + 11 mmHg, respectively
and the median albumin excretion rate was 27 ug/mg. Reduction in systolic and diastolic blood pressure
was 16 mmHg/10 mmHg and the median UAER was 19.3 ug/mg after 24 weeks (P < 0.01, respectively).
When we divided the subjects into three groups according to the UAER (normoalbuminuria,
microalbuminuria and macroalbuminuria), significant changes were reported in the microalbuminuria

and the macroalbuminuria groups. Thirty-eight (42%) patients with microalbuminuria improved to
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normoalbuminuria and twelve (41%) patients with macroalbuminuria improved to microalbuminuria. We

found an association between the improvement of blood pressure and UAER (R = 0.165, P = 0.015).

Conclusion: We concluded that valsartan reduces urinary albumin excretion and blood pressure in
hypertensive type 2 diabetic patients. (KOREAN DIABETES J 32:513-521, 2008)
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AslAa, 9F YHEIIAZEES Wilcox signed rank testE 2997 F AR E 1647 (54.8%), HAIYRRIRE
A FreldE ATl Gk wstel oF I 105 (35.1%), 7tHERR3= 307 (10.0%)°1Awk.

Aekzlo] FAls e A4} Pearson ATHAIGE o] &

2. Valsartan A2 £ Bi3
slodel. EARAS SPSS for window 12.0 (SPSS Inc., N

gy

Chicago, IDE ©|-83loirt 9% IHRluAdeke: AX] A 245 A8 ¥ valsartan- 298780 FABIAL A om, X5
Al Bt A ke g AR 2 9] VA Ak QA= valsartan 80 mg (3~ valsartan 80 mg/chlorthiazide
S HF + TFARE FrPsglon, Pgro] 0.05 1wk uwl 12.5 mg)°] 214 (72.0%), valsartan 160 mg (32 valsartan
Ao Fofgt Aoz 7Hsigick 160 mg/chlorthiazide 12.5 mg)©| 84 (28.0%)°|2Ack 21
o (7.0%)9] 735 the FekAlE HEsla By ZEs

A o} 2 A

FEXE ¥ FE71€9 127 + 15 mmHg, ©]|2k7|€gt

A O| OIAIN EX
L. Theizel 2ded S3 77 + 10 mmHg .2 ZA¥|9l31, 527155} 16 mmHg, ©]
o

oArol] Eakwl 34799] A= A} 1959 (56%), oIAF 7199t 10 mmHg®] 747} Qdek (A4 P < 0.01). F9F
1527 (42%)0]3ieh. o]52] oA AL Table 13} 7}, AEE s B 7% 2209 oF ek
ke wsleblE Hgela ok Sk ¥ 789 40%)0] A A T 270 ugmeell K Tk 193
gom 7zt AEER 7gA| 761, oA 61, HEl S ug/mg & o] &= FAE HATh(P < 0.01) (Table 2).
A 24| 2olgdnk. X2 A & Axle] Bilo] sps3k PRI Aol weh Al Foi Urels ull vlAldER]

Table 1. Baseline characteristics

Initial Final
N (male:female) 347 (195:152) 298 (159:139)
Age (years) 579 £ 11.6 61.0 £ 11.6
Duration of diabetes (years) 75 £ 72 7.6 £ 7.0
Duration of hypertension (years) 24 + 45 23 +39
Fasting glucose (mg/dL) 150 £ 51 135 + 41
Postprandial glucose (mg/dL) 234 + 84 205 + 86
Fasting insulin (uIU/mL) 91 + 63 89 = 7.6
HbAlc (%) 8.1 + 5.0 73 + 1.1
Total cholesterol (mg/dL) 193 + 45 178 + 40
Triglyceride (mg/dL) 192 + 130 156 + 94
LDL-cholesterol (mg/dL) 123 + 51 102 + 34
HDL-choloesterol (mg/dL) 49 + 13 52 + 25

Values are reported as means * standard deviation. HbAlc, Glycosylated hemoglobin; HDL, high density lipoprotein;
LDL, low density lipoprotein. * P < 0.05, compared to initial value.

Table 2. Changes from baseline after 24 weeks valsartan (or valsartan/chlorthiazide) administration

Initial Final
SBP (mmHg) 143 £ 15 127 £ 15
DBP (mmHg) 87 + 11 77 + 10"
UAER (median, ug/mg) 27.0 19.3"
Albuminuria status (n = 220)
Normal 101 130
Microalbuminuria 90 69
Macroalbuminuria 29 21

SBP and DBP are reported as mean * standard deviation and UAER is reported as median. DBP, diastolic blood
pressure; SBP, systolic blood pressure; UAER, urine albumin excretion ratio. *P < 0.05, compared to initial value.
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Fig. 1. Changes in the urinary albumin excretion rate in each albuminuria group. It was noted that the urinary albumin
excretion rate reduced in each group after valsartan (or valsartan/chlorthiazide) administration. The values were reported as
median. UAER, urine albumin excretion ratio. * P < 0.05, compared to the initial value.
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Fig. 2. Changes of the albuminuria status in each albuminuria group after 24 weeks of valsartan administration.
Thirty-eight (43%) patients with microalbuminuria improved to normoalbuminuria and twelve (41%) patients with

macroalbuminuria improved to microalbuminuria.
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Fig. 3. Correlation between the reduction of systolic blood pressure and urinary albumin excretion rate. Blood pressure
reduction was associated with a decreased urinary albumin excretion ratio (R = 0.165, P = 0.015). ASBP, reduction of
systolic blood pressure; AUAER, reduction of urinary albumin excretion ratio.
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valsartan 160 mg (-2 valsartan 160 mg/chlorthiazide 12.5
mg, 32)2 18.3 ug/mgollA] 17.5 ug/mglZ (P =
0.347) =ol7} 919tk o]= valsartan 160 mgoll4] LF
W7t Qe A} Hel| Gl S HY) ol
Y Aoz Holrk

CandesartanS ©]8€3F 31 AtollA& 2,715%9]
Ohgo i wH s Al RIS
bt elo] BAelgtn), A
7} 29% 74 ZrAaEithe ZA3E- do]yr)l o]+ candesartan
o] BiElollA Qlawl AgAE vRdE =] #3t
= 5ol Fsk A3t Rt ope} gy A5 X8
Ao} oAl ZA e F-84S ARSI, FuellA 2
Y= A L EAEA) AAAlS] A At = 5
o] Hhgt g0z 111942 3RS o Z candesartan
127 51t Folge wff A4 ozl vlel felsiAl &

[e]

H4HE FolebAl AEABE B ohfe) <)

n =

=



KOREAN DIABETES J 32:513~521, 2008

2]

oy
£

thE A= feldt WskE
the 23S 9k & A7l % valsartan Fof & 55
ABATT) 7448 Ao & vehkou), 7717k
Gl e vA F e Bk} A
o= SARIAl §8k7] wiitel] o|E valsartanol] 28k
R dfsplele Tt de Aew A

A e a4 AAAY QEA| B EA] Al
[e)

:

7h Rl S Bl Bad AFeR Al ol
QA Slel7h Qe Q1el Tito] olol Tigk Welgel e

A= 51 Qlek. Fagiate] el
ofl gk 7KMoz I3 A2 75 5Ae] At de
Ao A gtk WA 715 AL oF okl =
719} Thio] Aueage] YT S Ao B
S, ols} Tio] A mlAlEael WA wis,
AA] A Re] Rt W) gl 22 AllgAlo] ¢l
Al Ao AR, Lee SR
AAl T34 Z71ell tisliA] angiopoietin WFAFES] 9

AE 55 AYe S8l d5slisiek daA A5 Al A
A mAEe) A BT Pelels Wahiisl 47l
A} (vascular endothelial growth factor, VEGF)7} &7
=o] 9J=dl, angiopoietin-1 o]& 285 A= FA
oll WIS QPgBRAIZIE o]} hEA] angiopoietin 2%
VEGF¢} 37 &3 A& U8 S7HA717 angiopoietin- 1
= ARFeEA Al AFer Ags Fse Ao
E g3t ol addahs 2] RASC S3HoE It
oJshe Ao steglon] angiopoietin Ml A%} okl

=28 o
B9e A

L=
¥
]

nlE

k= 24% 58 gy AF $45) A2 2509 S
[e) KeXKe)

AR

d

& WhEgich

A 4SS WeldHog AA| Al 7)ol 3}
o} Z5jslo] ZAelo] FANAE A7 B, ol 4
TFAloll AZEe] 714 (extracellular matrix, ECM)2] FA1-&
F538l= TGF-f(tissue growth factor-fe] W&o} ECM
o] B8 EX18l= MMP (matrix metalloproteinase)2] 7+
4 &7Eo] o9k HH A AR Harshar Yot o
Fol =l fAEE BarskAEelAl QoA arEde]
ECM2] 424591 collagen, fibronectin¥} laminin 5-<]
TS S7HIFIAL ECMO] F3l] 21-goll ofdks w|Xvk=
AT Az} ol 5 Fbdsla QP Y. wak MMPS 94|
slo] 7]k thAE elsl= TIMP (tissue inhibitor of
metalloproteinase)®] 744 GA] Al A SRSl
Al S ¢ Sl ol $RIE vt fofsk At

APt 9&e SN, whebA x| eElAggAe] 2

[e

518

[e)
1o v /‘11101—

A1) ol)el WEFEo

A giR g 4
3] QARIFIA] Fshs v, A LBlAG-EA] AAAlE <F
A28 119] BF 559 IAIGle] JAFo=Zs 5 &
= VEREY] wiifel] Bt A5 ulEst A A1RA
= 3Rjola] He wehAeleha Haen gk,

B e thzTel glow, 7 AT VIS AEEs £
F3} AFIA] 33t AlgEde] giek gl Ry WA ma)
o] dekE mx|= ", Fsh AAFX] Foll stk SA7}
7] wihiroll Z3HE valsartan o] EaEkar sfj4slr] 3
Stk AA valsartan X5 AS frofabA] WskE x5
SRR wsteke] IS TS W, A% Ed st
7 G wskel folst Al Bedvk AEdt A4
L ORI, B ok AT Rwe) v|AdE
A} F 247 9T} 4] X8 ¥ dFHwv) ofshE Ay}
£ 2d A% o]g] wiztellA] sl = QlAlck. o]} Al
717 valsartan 7ol A]9] ¥zl fsfirle A7t o 2
gk e skele oo E A% valsartanol] 3t
A 7|3 el AollA ooyt Qiek mgk dE o
TollA STt FhaslE 47do] dgizhe s
ZAZE Wl o) o] QAo Est Hislel ¢y w3}
Zholl ko] ARMPAP} Jg-S HoIFe®> ),

AER o R w¥sks 7 ARY FiERtelA] 2457
valsartan X| &5 31905 ul &gkl /H ol 9F <
SleiAdeke] 2 a3t dglew, g% ol AE 5l

fr o

)

WS = Qe 71Kl A3 A7 d ARREE R

A7) ot 49 oz ik Aestele 47k

FO

(o]
25

O1HA: &J-QER] 2 EXIA] (Renin-Angiotensin  System)
o] s dargtAte] dakhEFe] Fe3k 1A 5 &)
tolw], FA| ENIFEA| AAAL B AF W
AYS 3= 7oz BaEa ek B d4es 18
Bkt ARy GusAE oo R valsartang 2457+
Fohelo] #ka 2% PR wHRe Bk ol
R L= EE R o)

P

z2
o NI

i



HIMIE 2| 2021 : DES SHISH

HESH

AEHY: wEgks FHI3E AR
2} 56%, AZF 42%)= ez s, 2T 67hd o]l
QA LBAIGFEA AAAE H83 = AlRlE ek
Valsartan (80 mg 2= 160 mg) 2457 | & 39| "gt
gl 8% HRRliAlRS vlsazslgick

20} X8 A €9k 4278k 143 + 15 mmHg, ©]
2L7]18sk 87 £ 11 mmHgol33L, 245°7k9] valsartan %] &
T 27199 16 mmHg, |98k 10 mmHge] 7+

e 3479 o

o oft

™

St

T = H T
& ZI7E ek X g A Rl el wet A Loz

Eelslon] BgdRRnTe] 54.8%, PlAgER T
35.1%, ANLHR 5T 10.0% ek 2% SrRnlufdeke
%8 A 27.0 ug/mgollA X5 ¥ 19.3 ug/mgo & 2u|9=
A5 Bk (P < 0.01). AR TAE 85 4
qlefAdEke] folgt wishr} glglont, wlAld Rl =
74 ug/mgollA 43 ug/mgo®, ZiLERImelAE 774
ug/mg °llA 435 ug/mg o E FAE £ Bt vAlg
F159l 22k (n = 90)9] 42%0ll4 AdERing A=
L, ARSI 22 = 29)9] 41%0014 wlAIERR]
R oA% ek dekel Mk eF Gl i
I k] AP IR = 0.165, P = 0.015).
ZE 38s 7R ARY JarERlollA] valsartang

2477 AHE319E ) o] A ohe} 9% ol

=g =T L_HH

Aleke] 74 FI} Ydrk
uEd

1. Mogensen CE, Keane WF,
Parving HH, Passa P, Steffes MW, Striker GE,

Bennett PH, Jerums G,

Viberti GC: Prevention of diabetic renal disease with
special reference to micoalbuminuria. Lancet 346:
1080-4, 1995

2. USRDS Annual Data Report Chapter 2: Incidence and
prevalence of ESRD. Am J Kidney Dis 34:540-50,
1999

3. Pugh JA, Medina RA, Cornel JC, Basu S: NIDDM is
the major cause of diabetic end-stage renal disease:
more evidence for a tri-ethnic community. Diabetes
44:1375-80, 1995

4. Ritz E, Orth SR: Nephropathy in patients with type 2
diabetes mellitus. N Engl J Med 341:1127-33, 1999

5. Ruggenenti P, Schieppati A, Remuzzi G: Progression,

remission, regression of chronic renal disease. Lancet

28 S=#HeXofM ValsartanO| &gtn}

519

2F

10.

11.

12.

13.

14.

15.

A0l HYMZH DIXE HEk Ch|2 S Hiw

oH

7=y

357:1601-8, 2001

. Oliverio MI, Coffman TM: Angiotensin-II receptor:

new target for antihypertensive therapy. Clin Cardiol
20:3-6, 1997

. Parving HH, Lehnert H, Brochner-Mortensen J, Gomis

R, Anderson S, Amer P: The effect of irbesartan on
the development of diabetic nephropathy in patients
with type 2 diabetes. N Engl J Med 345:870-8, 2001

. Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl

MA, Lewis JB, Ritz E, Atkins RC, Rohde R, Raz I:
effect of the
antagonist irbesartan in patients with nephropathy
due to type 2 diabetes. N Engl J Med 345:851-60,
2001

Renoprotective angiotensin-receptor

. Brenner BM, Cooper ME, de Zeeuw D, Keane WF,

Mitch WE, Parving HH, Remuzzi G, Snapinn SM,
Zhang Z, Shahinfar S: Effects of losartan on renal
and cardiovascular outcomes in patients with type 2
diabetes and nephropathy. N Engl J Med 345:861-9,
2001

Hostetter TH: Prevention of end-stage renal disease
due to type 2 diabetes. N Engl J Med 345:910-2,
2001

Friedewald WT, Levy RI, Fredrickson DS: Estimation
of the concentration of low-density lipoprotein
cholesterol in plasma, without use of the preparative
ultracentrifuge. Clin Chem 18:499-502, 1972
Chobanian AV, Bakris GL, Black HR, Cushman WC,
Green LA, Izzo JL Jr, Jones DW, Materson BJ,
Oparil S, Wright JT Jr, Roccella EJ: The Seventh
Report of the Joint National Committee on Prevention,
Detection, Evaluation and Treatment of High Blood
Pressure: the JNC 7 report. JAMA 289:2560-72, 2003
American Diabetes Association: Clinical practice
recommendation 2003 - Diabetic nephropathy. Diabetes
Care 26:94-8, 2003

Zandbergen AA, Baggen MG, Lamberts SW, Bootsma
AH, de Zeeuw D, Ouwendijk RI: Effect of losartan
on microalbuminuria in normotensive patients with
type 2 diabetes mellitus. Ann Intern Med 139:90-6,
2003

Viberti G, Wheeldon NM: Mircoalbuminuria reduction



KOREAN DIABETES J 32:513~521, 2008

16.

17.

18.

19.

20.

21.

22.

23.

with valsartan in patients with type 2 diabetes
mellitus. Circulation 106:672-8, 2002

Yusuf S, Ostergren JB, Gerstein HC, Pfeffer MA,
Swedberg K, Granger CB, Olofsson B, Probstfield J,
McMurray JV:  Effects

development of a new diagnosis of diabetes mellitus

of candesartan on the

in patients with heart failure. Circulation 112:48-53,

e, HE

=

A2E GDEHSANA Candesartan©] 8% Matrix

Metalloproteinase (MMP) 3 Tissue Inhibitor of
Metalloproteinase (TIMP)ol| v]X]= 38 JA4=H

8:81-90, 2007

Ravid M, Brosh D, Levi Z, Bar-Dayan Y, Ravid D,
Rachmani R: Use of enalapril to attenuate decline in
renal function in normotensive, normoalbuminuric
patients with type 2 diabetes mellitus. A randomized,
controlled trial. Ann Intern Med 128:982-8, 1998
Ahmad J, Siddiqui MA, Ahmad H: Effective
postponement of diabetic nephropathy with enalapril
in normotensive type 2 diabetic patients with
microalbuminuria. Diabetes Care 20:1576-81, 1997
Gansevoort RT, de Zeeuw D, de Jong PE: Is the
antiproteinuric effect of ACE inhibition mediated by
interference in the renin-angiotensin system? Kidney
Int 45:861-7, 1994

Gansevoort RT, de Zeeuw D, de Jong PE: Dissociation
of the
antiproteinuric effects of angiotensin I converting
enzyme inhibition. Kidney Int 44:579-84, 1993
Stehouwer CD, Nauta JJ, Zeldenrust GC, Hackerng

WH, Donker AJ, Den Ottolander GJ: Urinary albumin

between the course hemodynamic and

excretion, cardiovascular disease and endothelial
dysfunction in non-insulin-dependent diabetes mellitus.
Lancet 340:319-23, 1992

Rodrigo E, Maeso R, Munoz-Garcia R, Navarro-Cid J,
Ruilope LM, Cachofeiro V, Lahera V: Endothelial
dysfunction in spontaneously hypertensive rats;
consequences of chronic treatment with losartan or

captopril. J Hypertens 15:613-8, 1997

520

24.

25.

26.

27.

28.

29.

30.

31.

32.

Anderson S, Rennke HG, Brenner BM: Therapeutic
advantage of converting enzyme inhibitors in arresting
progressive renal disease associated with systemic
hypertension in the rat. J Clin Invest 77:1993-2000,
1986

Remuzzu A, Perico N, Amuchastegui CS, Malanchini
B, Mazerska M, Battaglia C, Bertani T, Remuzzi G:
Short and long-term effect of angiotensin Il receptor
blockade in rats with experimental diabetes. J Am Soc
Nephrol 4:40-9, 1993

Morelli E, Loon N, Meyer TW, Peters W, Myers BD:
Effects of converting-enzyme inhibition on barrier
function in diabetic glomerulopathy. Diabetes 39:76-82,
1990

Andersen S, Blouch K, Bialeh J, Deckert M, Parving
HH, Myers BD: Glomerular permselectivity in early
stages of overt diabetic nephropathy. Kidney Int
58:2129-37, 2000

Lee EY, Gil HW, Yang JO, Koh JH, Chung CH, Hong
SY: Angiopoietin in diabetic nephropathy. Korean J
Nephrol 26:311-9, 2007

Fujisawa T, Ikegami H, Ono M, Nishino M, Noso S,
Kawabata Y, Ogihara T: Combination of half doses of
angiotensin type 1 receptor antagonist and angiotensin
-converting enzyme inhibitor in diabetic nephropathy.
Am J Hypertens 18:13-7, 2005

Esmatjes E, Fiores L, Inigo P, Lario S, Ruilope LM,
Campistol JM: Effect of losartan on TGF-BlI and
urinary albumin excretion in patients with type 2
diabetes mellitus and microalbuminuria. Nephrol Dial
Transplant 161:90-3, 2001

Derosa G, Avanzini MA, Geroldi D, Fogari R, Lorini
R, Silvestri A, Tinelli C, Rondini G, d’Annuzio G:
Matrix metalloproteinase 2 may be a marker of
microangiopathy in children and adolescents with type
1 diabetes mellitus. Diabetes Research and Clinical
Practice 70:119-25, 2005

Portik-Dobos V, Anstadt MP, Hutchinson J, Bannan
M, Ergul A: Evidence of a matrix metalloproteinase
induction/activation system in arterial vasculature and
decreased synthesis and activity in diabetes. Diabetes

51:3063-8, 2002



33

34.

35.

36.

HINIE 2| 2091 : TEts SUs M2E Ehiat

E

. Ayo SH, Radnik RA, Garoni JA, Glass WF 2nd,

Kreisberg JI: High glucose causes an increase in
extracellular matrix proteins in cultured mesangial
cells. Am J Pathol 136:1339-48, 1990

Kreisberg JI, Garoni JA, Radnik R, Ayo SH: High
glucose and TGF beta 1 stimulate fibronectin gene
expression through a cAMP response element. Kidney
Int 46:1019-24, 1994

Rosssing K, Christensen PK, Hansen BV, Cartensen
B, Parving HH: Optimal dose of candesartan for
renoprotection in type 2 diabetic patients with
nephropahty: a double-blind randomized cross-over
study. Diabetes Care 26:150-5, 2003

Ravid M, Savin H, Jutrin I, Bental T, Katz B, Lishner
M: Long-term stabilizing effect of angiotensin

-converting enzyme inhibition on plasma creatinine

SHXI0IA ValsartanO| &2t}

521

o=

oS

37.

38.

39.

A0l HYMZH DIXE HEk Ch|2 S Hiw

oH

7=y

and on proteinuria in normotensive type II diabetic
patients. Ann Intern Med 118:577-81, 1993

The EUCLID Study Group: Randomised placebo
-controlled trial of lisinopril in normotensive patients
with insulin-dependent diabetes and normoalbuminuria
or microalbuminuria. Lancet 349:1787-92, 1997
Heart Outcomes Prevention Evaluation Study Investi-
gators: Effects of ramipril on cardiovascular and
microvascular outcomes in people with diabetes
mellitus: results of the HOPE study and MICRO
-HOPE study. Lancet 355:253-9, 2000

Mathiesen ER, Hommel E, Hansen HP, Smidt UM,
Parving HH: Randomized controlled trial of long term
efficacy of captopril on preservation of kidney function
in normotensive patients with

diabetes and microalbuminuria. BMJ 319:24-5, 1999

insulin  dependent




<<
  /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


