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Effects of Bosentan Treatment on Angiotensin Converting Enzyme in
Monocrotaline Induced Pulmonary Hypertension Rats

Sung Jin Kim, MD, Ji Hae Cha, MD, Hae Ryun Lee, MD, Young Mi Hong, MD

Deparment of Pediatrics, Ewha Womans University School of Medicine, Seoul, Korea

I ABSTRACT |

Background: Pulmonary artery hypertension is characterized by persistent increase of vascular resistance, and is associated
with right ventricle failure. We investigated changes of plasma renin, serum aldosterone, angiotensin converting enzyme
(ACE) concentrations, ACE gene expressions and protein contents after bosentan treatment. Methods: Six-week-old male
Sprague-Dawley rats were divided into three groups: control (C) group, monocrotaline (M) group, and bosentan (B) group.
Groups M and B were subcutaneously administered with 60 mg/kg of monocrotaline. In group B, 20 mg/kg/day of bosentan
was administered by gavage twice a day. The rats were sacrificed after 1, 5, 7, 14, and 28 days. Changes of ACE gene
expressions were analyzed by reverse transcription-polymerase chain reaction. Also, plasma renin, serum aldosterone, and
ACE levels were measured. Results: Serum aldosterone levels were significantly increased in group M compared with group
C and significantly decreased after bosentan treatment on day 28. Serum ACE concentrations were significantly decreased
compared with group M after bosentan treatment on day 28. Gene expressions of ACE were significantly increased in group
M compared with group C on day 5 and significantly decreased after bosentan treatment on day 7 and 14. ACE protein
contents significantly increased in group M compared with group C in week 2 and 4. It significantly decreased after
bosentan treatment in week 2. Conclusions: The renin-angiotensin system is associated with pulmonary artery hypertension.
To investigate the effects of bosentan on the renin-angiotensin system in pulmonary artery hypertension, further studies on

the effects of bosentan according to different doses are required in the future.  (J Korean Soc Hypertens 2011;17(1):28-36)
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Fig. 1. Typical example of RT—PCR products of ACE mRNA
in lung tissue. The RT—-PCR products from the transcripts of
ACE and GAPDH were 135 bp and 89 bp. RT-PCR, reverse
transcription polymerase chain reaction; ACE, angiotensin
converting enzyme; GADPH, glyceraldehyde 3—phosphate
dehydrogenase,
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UH3-C %, 71 membrane-S- anti-rabbit horseradish peroxidase-
conjugated IgG 2%} &A|(Cell Signaling Co., Beverly,
MA, USA)®} 1417} 5ot A 2o mh-g-AI A 1735 A
I W% ¥ membrane= Enhanced Chemiluminescence

(ECL) detection system= 4-23}o] @ASHSIT
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Fig. 2. Changes in serum aldosterone levels on day 28,
Serum aldosterone levels significantly increased in group
M compared with group C and decreased after bosentan
treatment on day 28, C, control; M, monocrotaling; B, bosentan,
*p<0.05 significantly different from C group. Tp<0.05
significantly different from M group.

J Korean Soc Hypertens 2011;17(1):28—-36 31



DLIREROZ QLE HSUWIH MA REA OXK|QEIM et FA0 CHS bosentan X2 2ot

25
300
250 )
©
200 I 1t fé *Coup
Jrou
150 l EGroup C -% -B:rms
.|- OGroupM g
100 i
OGroupB

50

(o]

1day 5day 1week 2week 4week

Group C GroupM Group B

Fig, 4. Gene expressions of ACE after bosentan treatment,
Group M presented with significantly increased gene expression
of ACE on day 5. It significantly decreased on day 7 and 14
after bosentan treatment, ACE, angiotensin converting enzyme;
C, control; M, monocrotaline; B, bosentan, *p < 0,05 significantly
different from C group. Tp<0_05 significantly different from M

Fig. 3. Changes in serum ACE levels on day 28, Serum ACE
levels significantly decreased compared with M group after
bosentan treatment on day 28, ACE, angiotensin converting
enzyme; C, control; M, monocrotaline; B, bosentan, Tp (0.05
significantly different from M group.

group.
114.1+ 54 U)ol oIt 7HAE HoltkFig. 3).
G AU e SAFSSAT Al 3 el &)zt 9l Table 1, Gene expression levels of angiotensin converting
Ao, ARE AASHA] Lttt enzyme in the lungs by RT-PCR
Day No Group C Group M Group B
2. Microarray 24 1 6 140,39 121£0.40 0.94+0.42
. ==
5 6 1£0.07 176+0,39* 1,.4840.31
ACE7} microarray Aol M& o] F-¢f 28 o] 7 6 14027 0824021 0.24+0,08"
o] FEE S Itk Alm: AlASHA] Skth. 14 6 1£0.27 0.82+0.22 0.24+0,08"
28 6 140,36 1444021 1.6040.35
RT-PCR, reverse transcription polymerase chain reaction; C,
3. HZAMM ACE RXXI0] Hdi0| HiD} control; M, monocrotaline; B, bosentan,
*p<0.05 significantly different from C group.
ACE G2} wdo] e Bl stels uf Ma-ollA] 54 Tp<0.05 significantly different from M group,
C M B C M B
——— e T W
-— - — . ———— — — —
ACE ACE
1.00 075 =
4 - C mmC
075 == =M —M
é B é 0.50 . B
< 050 <<
Q Q
L ul 025
2 0.25 g
0.00 0.00
Cc M B C M B
A B

Fig. 5. ACE protein contents by western blot analysis, ACE protein contents significantly increased in the M group compared
with group C. It significantly decreased after bosentan treatment in week 2 (A), ACE protein contents significantly increased
in the M group compared with group C in week 4, However, it did not change after bosentan treatment in week 4 (B), ACE,
angiotensin converting enzyme; GADPH, glyceraldehyde 3—phosphate dehydrogenase; C, control; M, monocrotaline; B, bosentan,
#p <0.05 significantly different from C group. *p<0.05 significantly different from M group.

32 The Korean Society of Hypertension



A o) etA 731,76 £ 0.38 vs. 1+0.07), L ©]F
o= #efgk zkel7b gllth ACE f:ixke] wra ek
o, 289 Mol Hlal f-2ol Al
2231t Table 1, Fig. 4).

bosentans Fo{%k & 14

4. HZH0AM ACE HHZO| 3}

254 A% ACE o dsse Mol Ctoll
Hl& folshAl =9k, BatellA Mol vsl] 28 7
£ RHSItHFig. 5A). 454 ACE @z Wbl gre M
At HIE frelal STk o BatellAlE Marel]
Hlgl f-2gt 2po]7t UATHFig. 5B).

oo
B ATAELS o] AelA Mo %

= =] 16,17
Wahe RS ST P A, SN
2

bosentan
of "/Hd’ J”"F"“—H g%“)ﬂ EHYE]’ A= ﬁﬂ% H 3k

Bosentan®l| thet s tef] et guf= FoIst
oFe] g5k whe} AAbeity At thE 3, ARES 9
Ao F4e wet wlg- ohekshAl Raskal Qi

N

|42 -&X|5 -0l - 20|

EI

A Al AFH AL} H
o glek BE A AEuady n
A3t Aol o) glek. AT nALS AN 5 9l
Aol it Wl £ 7ol Holrt Qi AHgEE B
=0 A, Aol weh vEdh

Bosentan®] 7= ET-13 ET A 784 &= ET B
Ao S 2G-S APAFHORA] dojdth ET A 58
A= d#e] W (smooth muscle)oll $1xI5HH, ET B
FEAIE G kG A fiA]8te] = o dat
HA%E 7e= 7Ktk ETv g3 S fAst
gl g A o) Ao] wpiExH ety 4
S st HoA] ET-10] SadsW AES AE

o] Aol wEw paete] gulwE)

o JISL
td

X

Bosentan |5 % ET-1, ET 524 A," endothelial nitric
oxide synthase, matrix metalloproteinase-2, tissue inhibitor
of matrix metalloproteinase® & -4} W 2] W 3lol| tjs)
A B AFAEE Baskith

Bosentan 0] § ACE 34 &éde] tish B ¢l
7] we] 2 ATE AAEIY. ME o - 89 &
EAHE T MEelA el vlEl 28UA fofskA
7Fekola, 9% ACE, 9% vld stz o
F 2Fo]7) QIRITE Bosentan 509 & 454 Algsk I3
2HIE, ACE= MCTrell HIsl] +oJshAl 7H48k3l 0.
G el fFelet Zfo)7k YAtk ACES] At
e 594 MzollA el vlal frolatAl S7Fskala
, 14<de] Brell i Mol #-2leiA Hastgivh. ACE
& MarellA] 27, 45l frelahA] 7HAaskad
T 270l ACE ©hiid o] f-2af

ARSI MS Folst S 1 ddeb Sual Al
1

el L me ok
bt

e

e}
=
™

o bule 210 A0S 2 5 9
ok, ¥ ATAES ol AHANE Mol 23} FEd
%

W 7EAo| A ET-1 &A1) tfsh n]E0]4 xbtA|
o X]/\z—] OE _TT:‘o% O}‘o:]_% Lq] }-3:34_7} 14‘5}‘14'

I
>
~

I
)
~
g

I
X

=]

)
)

X
o

d, 9% dEAHE,

ACE®] 5314} vk, ACE izl whede] tisl] 92 v
o

J Korean Soc Hypertens 2011;17(1):28—-36 33



Dr32EECR [T E HESY

ol #H 59 W T el oA ACE
o] S7PF HEE

ACE insertion/deletion polymorphism} & 1718t
7o} gl vaiAs =] Wk ACE insertion/
deletion polymorphism®] #5118 }e] #oJstil ACE

207+ D allele”} &% ACE &5& S7HA310aL 8t
%t ACE D/D 382+ 3} 579 29l vido] 9l
the 1377} gl dhdel ACE DD #3148 934

Hlgjel & o] glrkar sFlck?

FEH L el A BldA] LA AARLS] ofglo] o
A E =go] W} Ferreira 5 0> M Fo] & Eﬂﬂ, QF
A QEIA A mRNAZF 184 Z7F8kial, AT1 S84
7} 49, ACE mRNA7Z} 58] S718& Ha P;iv}.

Hhdo 2 ATl 9% dEAHE sk
A 2894 FolatA Srkeral o, wd, ACE sk
Zol Blsf -2 ek zke) 7k itk ACE 34 1t
HA3H= 5UA MaellA skl Srkskal ot 1 o]
ol FHE Wt ¢tk ACE @i e M
A 25, 45l FrofeHAl S7FskS7] el & A A9
Z MOE it FeHudsh welex g e
Al A|2Ele] WigkE 2EEhs o 5 dith

Bosentan o7l t3F G¥= &3 4= HE, ACEX=

(g
-101'32 i)

KT

Mol Blsl 523 A4S ®Sla, ACE 34k 239
WH3H= 157, 2, ACE @A 1] 2 250 {51 7
28 & S QT

34 The Korean Society of Hypertension

Y N RREOlA] QAX|EIN e A0 CiEt bosentan X2 T}

Z7] ATEL HollA ACE®] tEt MO 3% x7]
Eake] 1S FULEPH o]d o= M Fol= ACE

9] o] A (biphasic) W3S AXBIITE M Fol &

271l ACE 352 Z71sh? w5 1ggto] xayg
of e} 7)o AP MeE GuE ACE 2%
o] ZraeE Add k<3

A ) Bas Mo 7H
9 ol AT Aueh ARk

A=)
i
ox
)
[l
v

o
ne

MO 2 futel w5 vdtel #HolM ACE 549
W= A8 g Rdgelx] ANG 19] Hedeshs] A
3l2 do7E AL ACE Al MCT 3t
5 uE oA stk o) A E R

ACE 9AA7F MO fiikel #1559 189S UAeHA
U oA S = 9 58 AT XY Z4er] Bt b

< 2
bradykining 572 7 Q= sHoE FH xdid

ok
£
2
0
5
[
=
ol
12
=
e
i3
_>L:
_E
ox
_YE
AOL
I
>
N

T AEE cytoklne'% 9—.41%]3& a1k Eﬂé}‘?i‘jr.m AT1 4=
SA AZA2k ACE AAAel st Hle i ndet A4+
A% A8 Folop?

2 AT ARl d4 wd, 9% dE2EHE, ACE
AARE 28U ellvt AJEEIGA7] wiitell F5of] thE T
A ol AApE des Zow Azksi AdeEe o

|

J+ 50l gaiele

Eﬂﬂ%ﬂi‘%ﬂ’d /\]Z:‘%]O] ﬂﬂ%“—ﬁ l’%ouloﬂ 4
2k 4= 2131 3! bosentan®] ETol ot 48 &3} 9
=

%}E/:Eﬂ%, ACE 55% %916}74] Z%if\l

2
ueh ot
o

)
o
it
=

rO
R
]—o
l

>«

E
é

krl
i
2

o

tlo

0
i
pass
32
o
B
offt

fr 2 o

i’%?}"ﬂ]/ﬂ bosentanO] Eﬂ OPX]EEJJ’\J Al

gl ut

[
juii)
=2
=
)

rlu
i
b
>,
i)
o



ATl dls 1S HFH AFe] AHAQ &
7ol 2al] EAA AR 44 A APEE Zfgich
AR A 5% Bkl o§7F £ goron H
B tel] Fofek= BAF 7] el s e F28] BHe
A|A] ek}, o] A3 el A= monocrotaline (M)l 2|3
FEd HE W 2 oA ET-1 -&Alof st nj5o]4
APHAIQ] bosentane A &2 0% Fofsil S wf 3w,
g3 LT AHE, angiotensin converting enzyme (ACE)

5

=
%, ACE #7228l a5 Rists dofn

off

30 Lo
o

W A5 250 g W9l 6578 A4 Sprague-Dawley
WA S t)Z(C)T, monocrotaline (M), bosentan (B)T
o7 Wtk M H BEoll= M 89 60 mgkgs
v el 18] I} ARSI AL tizrtells s3] AR
A5 TARIITE BaollAlE bosentans 1UAH-EH 20
mg/kg/day& 73T% 23] FoASIITE 19, 59, 79, 14
, 28] 2+7; FES 3 AYAA RT-PCRI} westernblot

A AlFEIITE dAelA Ald, SEAHE, ACES

A} A AEAHEY] $EE Mol catell b3
oA S7kekla, 3 ACE, 84 did 5%
227 -2k Zfo] 7} §lIT). Bosentan 01 % 4
| Ast I3 AT EHE, ACE: Mol B8] 72
A ZRAasielont A% ddS gk alo]7h gloith
ACE?] {34} e 5944 Mol catell vls) #-<]
sl S7FeFA AL 74, 149 BtellA] Mol vl&l] #-2]
S| AaskSith ACE oA S MarollA] 25, 45
o FostAl F7}18t L, bosentan X|8E F 250 ACE
i wbgo] Marel HlsiA frelakAl ZFAsksith
AE: e Q8 Al AEe] wHlE 18 ete]

BS54 5 9, HAs 8 elA bosentano] ALt

ZAE]: #5189}, Monocrotaline, Bosentan, An-

giotensin converting enzyme, Gene expression

10.

11.

12.

13.

dYE-&A6 -0l - 20|

References

. Runo JR, Loyd JE. Primary pulmonary hypertension.

Lancet. 2003;361:1533-44.

. Chan SY, Loscalzo J. Pathogenic mechanisms of pulmonary

arterial hypertension. J Mol Cell Cardiol. 2008;44:14-30.

. Minamino T, Christou H, Hsich CM, Liu Y, Dhawan V,

Abraham NG, et al. Targeted expression of heme
oxygenase-1 prevents the pulmonary inflammatory and
vascular responses to hypoxia. Proc Natl Acad Sci USA.
2001;98:8798-803.

. Skeggs LT, Dorer FE, Levine M, Lentz KE, Kahn JR. The

biochemistry of the renin-angiotensin system. Adv Exp
Med Biol. 1980;130:1-27.

. Turner AJ, Hooper NM. The angiotensin-converting

enzyme gene family: genomics and pharmacology. Trends
Pharmacol Sci. 2002;23:177-83.

. Studdy PR, Lapworth R, Bird R. Angiotensin-converting

enzyme and its clinical significance--a review. J Clin
Pathol. 1983;36:938-47.

. Orte C, Polak JM, Haworth SG, Yacoub MH, Morrell NW.

Expression of pulmonary vascular angiotensin-converting
enzyme in primary and secondary plexiform pulmonary
hypertension. J Pathol. 2000;192:379-84.

. Cargill RI, Lipworth BJ. The role of the renin-angiotensin

and natriuretic peptide systems in the pulmonary
vasculature. Br J Clin Pharmacol. 1995;40:11-8.

. Dezso B, Nielsen AH, Poulsen K. Identification of renin in

resident alveolar macrophages and monocytes: HPLC and
immunohistochemical study. J Cell Sci. 1988;91(Pt 1):155-9.

Ohkubo H, Nakayama K, Tanaka T, Nakanishi S. Tissue
distribution of rat angiotensinogen mRNA and structural
analysis of its heterogeneity. J Biol Chem. 1986;261:319-
23.

Andersen K. Renin-angiotensin-aldosterone system in the
elderly: rational use of aliskiren in managing hypertension.
Clin Interv Aging. 2009;4:137-51.

Ferreira AJ, Shenoy V, Yamazato Y, Sriramula S, Francis J,
Yuan L, et al. Evidence for angiotensin-converting enzyme
2 as a therapeutic target for the prevention of pulmonary
hypertension. Am J Respir Crit Care Med. 2009;179:1048-
54.

Wilson DW, Segall HJ, Pan LC, Lame MW, Estep JE,

J Korean Soc Hypertens 2011;17(1):28—-36 35



Pe32YRI02 QRS HSUTHY i DU QXIS X

14.

15.

16.

17.

18.

19.

20.

21.

Morin D. Mechanisms and pathology of monocrotaline
pulmonary toxicity. Crit Rev Toxicol. 1992;22:307-25.

Todd L, Mullen M, Olley PM, Rabinovitch M. Pulmonary
toxicity of monocrotaline differs at critical periods of lung
development. Pediatr Res. 1985;19:731-7.

Weber C, Schmitt R, Birnboeck H, Hopfgartner G, van
Marle SP, Pecters PA, et al. Pharmacokinetics and
pharmacodynamics of the endothelin-receptor antagonist
bosentan in healthy human subjects. Clin Pharmacol Ther.
1996;60:124-37.

Lim KA, Shim JY, Cho SH, Kim KC, Han JJ, Hong YM.
Effect of endothelin receptor blockade on monocrotaline-
induced pulmonary hypertension in rats. Korean J Pediatr.
2009;52:689-95.

Lim KA, Kim KC, Cho MS, Lee BE, Kim HS, Hong YM.
Gene expression of endothelin-1 and endothelin receptor A
on monocrotaline-induced pulmonary hypertension in rats
after bosentan treatment. Korean Circ J. 2010;40:459-64.

Koo HS, Kim KC, Hong YM. Gene expressions of nitric
oxide synthase and matrix metalloproteinase-2 in
monocrotaline-induced pulmonary hypertension in rats
after bosentan treatment. Korean Circ J. 2011;41:83-90.

Kuba K, Imai Y, Penninger JM. Angiotensin-converting
enzyme 2 in lung diseases. Curr Opin Pharmacol. 2006;6:
271-6.

Morrell NW, Morris KG, Stenmark KR. Role of
angiotensin-converting enzyme and angiotensin II in
development of hypoxic pulmonary hypertension. Am J
Physiol. 1995;269:H1186-94.

Kanazawa H, Okamoto T, Hirata K, Yoshikawa J. Deletion
polymorphisms in the angiotensin converting enzyme gene
are associated with pulmonary hypertension evoked by

36 The Korean Society of Hypertension

22.

23.

24.

25.

26.

27.

28.

SA0 st bosentan X2 &1}

exercise challenge in patients with chronic obstructive
pulmonary disease. Am J Respir Crit Care Med. 2000;162:
1235-8.

van Suylen RJ, Wouters EF, Pennings HJ, Cheriex EC, van
Pol PE, Ambergen AW, et al. The DD genotype of the
angiotensin converting enzyme gene is negatively
associated with right ventricular hypertrophy in male
patients with chronic obstructive pulmonary disease. Am J
Respir Crit Care Med. 1999;159:1791-5.

Kay JM, Keane PM, Suyama KL, Gauthier D. Angiotensin
converting enzyme activity and evolution of pulmonary
vascular disease in rats with monocrotaline pulmonary
hypertension. Thorax. 1982;37:88-96.

Lafranconi WM, Huxtable RJ. Changes in angiotensin-
converting enzyme activity in lungs damaged by the
pyrrolizidine alkaloid monocrotaline. Thorax. 1983;38:
307-9.

Molteni A, Ward WF, Ts'ao CH, Port CD, Solliday NH.
Monocrotaline-induced pulmonary endothelial dysfunc-
tion in rats. Proc Soc Exp Biol Med. 1984;176:88-94.

Cassis L, Shenoy U, Lipke D, Baughn J, Fettinger M,
Gillespie M. Lung angiotensin receptor binding charac-
teristics during the development of monocrotaline-induced
pulmonary hypertension. Biochem Pharmacol. 1997;54:
27-31.

Yamazato Y, Ferreira AJ, Hong KH, Sriramula S, Francis J,
Yamazato M, et al. Prevention of pulmonary hypertension
by Angiotensin-converting enzyme 2 gene transfer. Hyper-
tension. 2009;54:365-71.

Jeffery TK, Wanstall JC. Pulmonary vascular remodeling:
a target for therapeutic intervention in pulmonary
hypertension. Pharmacol Ther. 2001;92:1-20.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




