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CHAS DL BiH: Q1K ZHOtMIO|MZEE Q5 1 ug/ml (0.0001%), 10 ug/ml (0.001%), 100 ug/ml (0.01%), 500 ug/ml (0.05%) =2l
NOIZZAZRIO 242} 58, 1027t HEAZI & MTT MOz A S4| of 1| HEof LDH BAHO2 MZo &4 HE2 EX5
ALt PIPQ} Laminin@2 ZIIAIHE MZ | 7|& US s=H2 Hlm, SHIUCH Eot ZUNIHRHAN 2H Es TNFa
9 12 EX5H0 2H|Es AO|EIIRIO] Ux HmatnAt BHICH
Aok MTT %&t.g A AOIZRARRIO S0 HEAZI| T2 S9/5t Xt0[7t YURICHP>0.05). LDHO| 4X|= X 70| H5) 2=
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MM Rt E7t5IA S LH(p<0.017), =& AIZt] 2 [T XH0l= GIACHP>0.05). AFO|ZEAZEIO| &I} 0.01% O]
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AtolZ2AZE (cyclosporin A, CsA)LS 113 Z7|o]4] o] Food and Drug Administration (FDA) #¢1-& vk11 A
T ARNRSS uby] 95 19834 Hgow aAE o)) SF QM ARS ERfof|A A, AT/A AL B o]
ot oM xruby, WA EY, bird shot reti— T ARG S IS AL EAYE L A7 S HAF A
nochoroiditis®} Z+e- Asto] 2| gof| AAA Eoj7} A7) 5] go] 1 gkt
Ak’ e AAAO R st A9 A=Ao|y 1 Jeuy, HAAAAQ]l Alo]F R AT ko] 9 AHA
&, gingival hyperplasia, 7]3ge] F71e} &2 Az AR o] ko, A7 ARERS EREelE B
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txZ o] Bt qEeof sl wie] <t HghefA 2 goFoll Hato] izl A =Rt ool AR= wiekH
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wheba], AROISRAZYUS FAH 0T st 49 ¢t AEAT T2 Nz E Az &4 Y=g o}
W 2A A 8 T EEaly] il A AMge] & Bz} shoct. w3, ZHpguA|Ee] 71533l HrHE ¢
A& 9T 5= glo], AR g go A A my o] S o) ZhakAbu] | Zojl A A 3L B %) Procollagen type
A Ziapol 4] & nt obyzh, AN, MAMY S I COOH~—terminal peptide (PIP) @ Laminin} 7+ AJ3E €]
o oM E AFgE o] gt 2 o= 0.05% Alo]ER 7143+ Tumor necrosis factor—a (TNF—¢)¢} Interleukin
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e 8 o] §3to] Zupiio} ZUAA S Ca2+, Me2+
7F &8=A 92 1 unit/ml Dispase II (Boehringer

Mannheim, Germany)e]l g=to] 37°C ujef7lefl 1217 A
g)gto] ZP A ZE gt thy 5&%t 100023 34
Z=(revolutions per minute, rpm)ojjA YAE a5t} A
EAAES WY or BRpAA AxE 2 % 35 mm
3719 2ZujeFA A (Corning, NY, USA)E A 95%
air—5% CO27} FF== 37C wig7|ollAl Lajulestal
t}. Dulbecco's modified Eagel’'s medium (DMEM: Gibco
BRL, Rockville, NY, USA)e} 10% fetal bovine serum
(FBS: Gibco BRL, Rockville, NY, USA), 20 ng/ml epi—
dermal growth factor (Gibco BRL, Rockville, NY, USA),
100 units/ml penicillin (Gibco BRL, Rockville, NY, USA)
9l 100 ug/mg streptomycin (Gibco BRL, Rockville, NY,
USA)E 7t Mzujgas 2-3Y 74 o8 uA|sto]
A|27}F E(confluent growth) = & wff wiuli =& ¢
3] AASF & Dulbecco’s phosphate—buffered saline
(D—PBS: Gibco BRL, Rockville, NY, USA)Z 13] Aj&ls}
1L 0.25% trypsin—0.002% EDTAE A Tjsto] A2E &
2SI Alz27} v g Aol A 2HAE] ojEEH, A2
ZA Al el E Al27b 23 gHE oF Lec B
I AAGE B oFel e oF 2 cc H7IAIA NEES AuFAH
t}. Coulter counter= Al 245 Z75to] ufjfalof Zfubiy
A 5x10° cell/mlo] HEE 25 A7] kS, 96 well
plateof] 200 WA A8 5 37C, 5% CO2—95%2] ujoF7|of|
A TRA] BiEAZ=T, wiRIolA] 2] AlE7E 80—90%
A A fj71A] 4-59 H& wj A FAT
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Ato]ZEAEH(CsA, Sigma, St. Louis, USA)E 99% <&
78 grfjo] LA EE2 1 ug/ml (0.0001%), 10 ug/ml
(0.001%), 100 ug/ml (0.01%), 500 ug/ml (0.05%)= 3},
5%, 1087F ZapgaA| e oFa& HEAIX & thA] DPBS
2 13] A3 ok HiA1E YolFolth oFEAle] & 1824
AIE A woRE o A2 F4] oA F=E S7dskeih
ofA9] A5 Hlusl] Pl et ® 217t Fo] AlolE
BAEZZ Ve Q3 $E9| d3ZS SRt DMEM&
ARESE] A719] s O R NS wiAA dAES
Hlwstleh Aleze] tiibsEE 457 flsf calorimetric
assay 2 MTT solution (3— [4,5—Dimethylthiazol—2—yl]
—2,5—diphenyltetrazolium bromide) (Sigma, St. Louis,
USA)E o]-8-sto] Al ol EAt= formazan 3}9HE2] &
FeE 545k Bl 45Ktk MTT solution =gy
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9] tetrazolium salt”7} A2 Y|2] n|EZEgjojofA] H|EZE
2lo} d o]l o3| A9 formazan =R BHl= HEE
ol-gsto] A2l &/d% formazan 3th=o] A=E SHEE
AMgBto] AESH AEZE(%)S SHs= Wiolch
58 4L Sl 5 mge MTT 8945 PBS 1 mlo
3]A5le] 0.2 ul syringe filter® AZE & DMEM v X]of
10uf BJA3to] ARESIHTE A9l iR E 140 pl Ax A
AR F MIT 942 100 ul H7lsto] Lol 59Uz
plateE 7Fl = 37°CollA 4417 WEGAIFT. ThHA] 435
110 wl AATF = DMSO (Dimethyl sulfoxide: Sigma, St.
Louis, USA)E 100 pl o] A4 2027+ S50 &3t
Al7]1a1 ELISA reader (Moleculae Devices, USA)Z 570
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MAMEIAA S AMlactate dehydrogenase, LDH) EAHES
0|28t MZ&M9 &5X

AO|EFRAZUE 99% g gl &3AA FrE 1
ug/ml (0.0001%), 10 ug/ml (0.001%), 100 ug/ml (0.01%),
500 ug/ml (0.05%)= &}aL, 55, 1087t Zhapaku] A Lo
OFES HEAIA & thA] D-PBSE 13] A &3t ok A
£ do] itk oFE A7 T 24A17F A% vjokel ok A
L] &4 s FsHUTE 2o 2= DMEM & A}
519aL, AlZoA fEE LDH <& 37C%=9] o=
‘el A ELISA reader& o]-8-3te] Z743+%=dl, 490
nme] oA 7+ FEO| TS SA5to] mEAItol| wh
£ &9 zo|E H|ustgr)

oo oo

MZ 2| 7|&2l Procollagen type | COOH—-terminal
peptide (PIP) & Lamining &H

24 well plateof] wellg 110" cells/mlS A& & =
A f7kA] 49 F= osjeket o2 wiRE AASI
D-PBSE o]&3}o] AAstch 1 ug/ml (0.0001%), 10
ug/ml (0.001%), 100 ug/ml (0.01%), 500 ug/ml
(0.05%) 9] AtolZ2AZAL 58, 1087 F2A7 F A
NS A|ASIL D-PBSE 13] A3 & AlAgt DMEM

=0
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HiR|E H7tsto] 24407 wiekst F viAE A{F st -8
0Co EHstAcE AlEZEZL 0.5% Triton X—100, 1 mM
EDTA, 1 mM phenylmethylsulfonyl fluoride (pH 7.2)7}
S PBS 0.5 mlz &35t AlxFEEs —80T 2

ot ZF ujFui R} Ala2S=&5E2] PIP, Laminin®] &
T ELISA kits (Takara, Tokyo, Japan)® $Z&3}%ch

=M
oS o

AO|EFHR] TNF—¢ 2 IL-19]

I
0z

At TS oz NEE wjgslal F=E, AR
= ’S’i‘/\]i’l S 7+ vkt MESEES] TNF-a2}
—19] =X ELISA kits (Takara, Tokyo, Japan)& 3

Z 3?31‘:}

SAAzE

EAE SPSS 14.00]4 Wilcoxon signed rank FHAFS 9]
a0, p ko] 0.05 olakel 492 felsteka shc.
24 ﬂl.

HE S 9 MEo &4 53

Afo]ZR AR O NEZFA A S F7 8P7l HoH r41
£ o2 DMEM HjA|E o]§3fo] Ztupifu

HAFs 2 S S A, AolERAZYU AFAZ H
© 1 ug/ml (0.0001%), 10 ug/ml (0.001%), 100 ug/ml
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(0.01%), 500 ug/ml (0.05%)2] RE %% = HZA 7l
A i z2toll vlal] §-o gk Zpolut vEhbA] gFekek(p>0.05,
Fig. 1). LDH @4k HE sEo A ol Hlal #-<
A S718EH o (p<0.017), Alo]EFRAEY X 9 1o
SAI W2 fogt Atol= ¢t (p>0.05, Fig. 2).

M= 2 7| PIPL} Laminin® &X

AfolER A HETE A9 Al 9] 71E 2 PIP A4
o] vlel FE=7F w2 0 01%, 0.05%°114+= 2

St A4S Hol=(p<0.028) ¥Hd, s=7F W& 0.0001%,

LDH

=250 I—¢

LDH activity (% of control
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120
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H
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o 1 1
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Figure 2. LDH titers of cultured corneal epithelial cells ex-
posed in cyclosporine. LDH titer significantly increased in all
cases when exposed to 1 ug/ml (0.0001%), 10 ug/ml
(0.001%), 100 ug/ml (0.01%), 500 ug/ml (0.05%) cyclo-
sporine (p < 0.017) compared with the control group, but
there were no significant differences according to exposure
time within the concentrations (p > 0.05).

Figure 1. The absorption rate of the water-insolubale for-
mazan dye in corneal epithelial cell exposed in 1 ug/ml
(0.0001%), 10 ug/ml (0.001%), 100 ug/ml (0.01%), 500
ug/ml (0.05%) cyclosporine by a scanning spectrometer
(ELISA reader). Cellular viabilities were not significantly dif-
ferent in proportion to concentration increase. As exposure
time lengthened, cell viabilities were not significantly differ-
ent (p > 0.05).

Procollagen type | COOH—terminal
Peptide (PIP)

*0<0.05
300 B 5 min
g 228 | 10 min
g 150
a
8 100 | dy—
: 13 1 jl 1
O d

Control

Concentration (um/ml)

Figure 3. PIP level of cultured corneal epithelial cells exposed
to cyclosporin. In contrast to the control group, there were sig-
nificant differences between the high concentration (100
ug/ml, 500 ug/ml) group and control group (p < 0.028) (*),
but there were no significant differences between the low con-
centration (1 ug/ml, 10 ug/ml) group and the control group (p
> 0.05).
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0.001%] 4= §ofat Xhol7} Bolx] UGhTHp>0.05).
3 OpAle] 1=Z ALk uhE Kol IGIEH(p>0.05, Fig 3).
Laminin®] A= 5= 0.01% ool el s 4
gt 2ol MYTH(p<0.031). T Aol ZE AT
wEA] W2 ARl oAEm Mok ¢loict
(p>0.05, Fig. 4).

3. YZAM AO|EFIQI TNF—¢ QF IL-1 AA x| H|w

Zhupaba ol 4] BH]Els TNF-ot 20 w2 oA
AT GERIA] QRteh(p>0.05, Fig. 5). IL—-19] 2o
= o] e} wol7h glodeh. 1edAITo] e @24 A}
olE7kele] TNF-as} IL-1 A4o] T ol gloit
(p>0.05, Fig. 6).

Laminin
188 *0<0.05
80 I 5 min

Laminin (Jg/mL)
038883833
H
——
—i
‘ *
H *
LI T 1

Control 1 10 100 500

Concentration (um/ml)

Figure 4. Laminin levels of cultured corneal epithelial cells
exposed to cyclosporin. Laminin levels were suppressed com-
pared to the control group. There were significant differences
between the high concentration (100 ug/ml, 500 ug/ml) group
and control group (p < 0.028) (*), however, there were no
significant differences between the low concentration (1
ug/ml, 10 ug/ml) group and the control group (p > 0.05).
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Aol ZF2AEHL Tolypocladiumo A 23t hydro—

=i

phobic, cyclic undecapeptide S22 A] cyclophilin® = &

%1 A2 fepo|=of Agtate], kaw A oA WY
7] ASERSS] FH Ape] BRIl IL-29] A4S A
AZ13L, 4 IL-2+ helper T Aj229] v|&A43HE 2=
AA B FEZ HEE 201 wE S TAA
7= Aog dEjA ek okabA o ojoal s zhuto] 4]
T HAAAE 53 ARuEs 24E sl AMEE7] A2
stelon, A= A4 AEdolA wERHIE SV
7] 913l AFgETt Ee A A9, ElolALE Zhate,
[e)

TAX O R Hots HQ HAl BAg-o] §Fo] A, g
A= AHRO|Eof Hgto] SRS, 84 &8 5
o] Bzkgo] gl= A-ol 9lont, AR kAo wE&EH«= -
a5 238 UEd 4= Sl RS e
o2 AJgYst At A AO|ERAER HL A] ZHabA
AL okE FEuto] wlojy o3ke slof Q] 2Fo2= A
o] BxsiA] Fobint. shA|qh Ztek Aulo] IFE R HE
g o], ZAuxZ oA Trl= oF 4047t 2t a
1,07 obx Azhe] A7 A] HHEA o g B7)7F Hetsh
A7t gonz xolZ2Ax o] ZupAu Ao u]x|=
Jgfof| t)3t A7} a3tk & 4= 9k Lee et al'o
o3l Afo]ZFE2AEF 0.05%) 105 o4 HEZAIZ ZH$-
Zapda o] 54 235 YR oy, Alo|lgRAx
o] Frof mE ZupitaA|azef v|x|= kel TaliA=

180 IL—1
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O 1

Control 1 10 100 500
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Figure 5. TNF-o levels of cultured corneal epithelial cells ex-
posed to cyclosporin. TNF-a levels did not show any changes
according to exposing time or different concentrations (p >
0.05).

www, ophthalmology.org

Figure 6. IL-1 levels of cultured corneal epithelial cells after
expose to cyclosporin. IL-1 levels did not show any changes
according to exposing time or different concentrations (p >
0.05).
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1 v7E A9 gleh o]o] AXEE AlolER Az 9
T 9 e ARt W2 AE FA] AE 2 9 549
o2 AluHE 1, AEZ 9 7]& 9l collagen, laminin®] AJA]
| &7 2 TNF—ao} [L-13} 22 ¢
A Yotz sl
2 AFoAE B s Aol R A HeH O ¢F
8de dobEy] S8l vitE A A s e
2 APIZREAZYY] =25 7F7)F 1 ug/ml (0.0001%), 10
ug/ml (0.001%), 100 ug/ml (0.01%), 500 ug/ml (0.05%)
B2 28k eF AES S5 10202 oA Zhakit
Az vz FFFYE Dotz shgith A9
ZA7t0] 7Y o]y o] A7) w2 A A o) s, 2
AFoNA= AFEL A]EEAXZYS 7[ECE A
SAIZEE 104 oW & sfo] Alo]E R Al o] Zbup4ful Al
o] mA= ok AR ES=, ol AYdoe® F¢
L 8o &% 7} oF 1 um/mino| 1, AJ2)8He Agksw
7F 10—15%/minZ2 10F0]H Auhdo] =odo] W% oA
£o]” ghAZto] Auhge B3t ofAle] YL 1050

2

F4 Aol E711]

oz 12 rZ off o

AT Aupo] upEE Aol FR AT Hetelel
7t 7RSS Hi2dol vis ZeduiAl e F40]
H= Aol WEEA ¢h3tar, LDH 2= w tf 2ol
3 FoJsHAl S7khs AdE Eou HEATl
Lol ol gttt Alo|ERAZT ] Hotolo
uAE 4wk e o) d ATES Amun, A &

& 7hEo] FF} U Ee] £5, wEEs Aot 5
o] ulghA thokst 2po]S H ATk Garweg et al'’e Ajo]
Zeamel ro U2 vjoke AR ZuhyuixEe] £4
ATE AZ FAY 2 AEER tehiolsd), 79z of
A HE7)7E T Afo]Z2AEY 5 ug/ml (0.0005%) 0| 4=
ME2FA1E] A HolA] Attt 50 ug/ml (0.005%) &
ol A= 80% o) de] AlzFAlo] A E o] i ztof Hlsh
FOfRE AEE] s Helvhal shyit. ERF HigH <
Al 2 A 2E o] 8R]E Aol AtelE=232d 1000
ug/l (0.0001%)9] s=2 7UF JEZT F Al29] Pt
A HskE ket Ak ARl e FEE FAskIaL

M2A Holde old HA3Y 52 Mot SHHA %?%
on, ti2at i AR AAA FEE FASHEA A
29l AlzE o] WAF Ik Busigick” ok zhupal
NS tFez 3 Ao A= AlolZzAE" 100-250
ug/ml (0.01-0.025%) =2 =%3}92 ul kAo 2t
Aol S48 BT 5 glon], BA) ke Zud s
Zoj 4 DNA §Hgo] 10-15% A2 TAEE dAo] 3
E9leka BRaslgiet” B dFo) A4 1 ug/ml (0.0001%),

=
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H
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10 ug/ml (0.001%), 100 ug/ml (0.01%), 500 ug/ml
(0.05%) ¥=o] Alo|ZRAE W2 914|9] zhupat
A=tk vl Al S4EY o7t Aol= B

o]x] ekoral, LDH $X|ojAx= 0.0001% ZZoA= Tz
o vlsl ot AlZ ] EAFS Btk MTTAoA di=
21} §-9J3F 2o 7} YERGA] e S WL =T o Alo]
Z2Axo] 107 Ax w&E 39, 27]o& Alxo &
A&l &AL JlalA|ulk A|7to] ATbslHA] ZhakAlu] A s

7} %“éf?}ﬂl ’5‘*—! 2 Hﬁ}ﬂ °1°1b}7l o *lﬂol Xl‘é*—’F

l‘

SR A48T 4 e O*Zﬂ«l e} LA
of 282 SIS AA el 9] AR Aol FR Az
of HEwo] Lrehhs Al Aol Tt ARATE 2
astcha Az,
A 9] 7188 222 AASHAA BAED A Ao
ol e 01%01] FAGGS T ® ohlet 27e] Hat

0% BYd e wEx
Z

Xloﬂ’ﬂ F= A
oro] Adaa] s -
Z 9 7]de e %:lé‘*ﬂ“bk 75%* ArorAl oA 5

Sl Al 2 o] vheEaA o
A= A8kl 74‘%“&54%0 A= 715 A 282
RHE Ao R AztE o] 2Hg-fol Wi W Alst
YA st PIP BEd2
Z3to]| v FE7} =2 0.01%, 0.05%) A% 23t 7+
& Ho|=(p<0.028) WHH, F=7}F w2 0.0001%, 0.001%
Holz] °}°*E}(p>0 05). ZL2fuf of
ol F 1t f-egt

u
oz
2
o
i)
< H
r:i
i
i)
N
l-'El
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2
O

£

B 2 3

ztel 7t gl= Ao = YEh 5 7P LE3A T = S 86
A FAgdsh= AS & 4 Atk Lamining A|Z9] 7]#g)
S Aok Gl ROz Auko] AulZo] A S

8
Aoz drelA qoht ma A 4
A2 A= olﬂﬁi Alzz 9] 714 /o] Atelgm Al
doll o] foJsiAl hagol Bag vl QIck” B ¢1to]
A% Laminin A4 IAI= gizdo vg] HX7F =2
0.01%, 0.05%| A= §-29J3t A4S Hol=(p<0.031) ut
W, =7} 22 0.0001%, 0.001%9)A= G293t 2}o]|7}
Ho|A] ARktH(p>0.05). wheba], Afo] SR A2 Qe
A2 @] 71291 PIPY laminin®] AJAJof gt oA axbr}
27T 257} F e YzbEa, Zhukaiu) o] 2}
FHE & 3 AG oA FFEE =ol7] leiAe Fa
gt %71 0.01% o)/do] Eojof & ZHom A7tEr}
Tumor necrosis factor—« (TNF—a)¢} Interleukin (IL)—1

L A3 AN e 2Ese 203 42 SH Aol
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E7IRICZ A o] AH o] HejapolA] FRET, et
Aol gt ¢lA|9) w3t 359 F a3tk QAR AHEI)
th? Q1A Zhuptulo L HlE o AA|zA o] AL A
Hsl= Matrix metalloproteinase (MMP)Z A}
3= A=A (pro—inflammatory) Alo|EFIQICE
e Dialilian et al™-2- glAbwEREo] 12l vl
ZHPF A sy AREA A H54 Al E7HI
= Ad G, AP|ERAERS ZHatulA|
LA oA S At EZFRIS] Ao AAl &
Tkl BFQLAL, o] = Afo| ER AT O] WA A Ay}

ooz it 2 oo ofh
0}50 }"N oX,
Mo

o

A

do 12

L oox

7}

L OEQ o

S

QxpH 0.2 weld Lol uHE] whizeleta shgich. &

AT M= Aol FR AL 5ot g A7ke] ujet 2}
spap A A B E TNF-ag} [L-19] b ofxz
o w3} ojm|glis WBHE Holx| gkek. Thek A% Aol
A 27 ghol ohg A7 Slol, 70w Tkt &
24 AT Mol Wad AT Az

webd, ZEp A ES Ao R Ao A RAEY Mok
oG AME A9 AZO| SO AE o) 722 PIP,
lamimin®] GAS 2AAIS] AL 0.01% = o)4e] 5
5 ARgHjof 50, 1B ARl THelA 54 Aol
7416 WA\ faFele mlulstehs 28 SHIE 4= Yldlth

il
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=ABSTRACT=

Effects of Low-Dose Cyclosporine on Human Corneal Epithelial Cells

Sang Jun Lee, MD', Su Jin Kim, MD?, Jong Soo Lee, MD, PhD'

Department of Ophthalmology, Pusan National University School ofMedicinel, Busan, Korea
Department of of Ophthalmology, Maryknoll Medical Center’, Busan, Korea

Purpose: To evaluate the response and cellular changes of cultured human corneal epithelium according to the concen-
tration of topical cyclosporine.

Methods: Human corneal epithelial cells were exposed to cyclosporine A concentrations of 1 ug/ml (0.0001%), 10 ug/ml
(0.001%), 100 ug/ml (0.01%), and 500 ug/ml (0.05%) for 5 and 10 minutes. An MTT-based colorimetric assay was per-
formed to assess the metabolic activity of cellular proliferation and a lactate dehydrogenase (LDH) leakage assay was
used to determine cellular toxicity. The modulations of extracellular matrix proteins such as PIP and laminin were
evaluated. The levels of pro-inflammatory cytokine, TNF-a, and IL-1 were evaluated by ELISA Kkits.

Results: The inhibitory effects of human corneal epithelial cellular proliferation did not show a concentration- or exposure
time-dependent response. Activity of LDH did not show a statistically significant difference for the different concentrations
and exposure times. The inhibitory effects of extracellular matrix proteins such as PIP or laminin synthesized from human
corneal epithelial cells were compared with those in the control group and showed a statistically significant difference at a
cyclosporine concentration greater than 0.01%. Released TNF-o and IL-1 from human corneal epithelial cells did not show
any difference according to concentration or cyclosporine exposure time.

Conclusions: To modulate human corneal epithelial cellular proliferation and the levels of extracellular matrix proteins
such as PIP and laminin, a concentration of cyclosporine A greater than 0.01% for longer than 5 minutes of exposure is
needed. There were little effects of cyclosporine A on pro-inflammatory cytokine secreted from corneal epithelial cells.

J Korean Ophthalmol Soc 2011;52(11):1344-1350

Key Words: Corneal epithelium, Cyclosporine, Toxicity

Address reprint requests to Jong Soo Lee, MD, PhD

Department of Ophthalmology, Pusan National University Hospital

#1-10 Ami-dong, Seo-gu, Busan 602-739, Korea

Tel: 82-51-240-7323, Fax: 82-51-242-7341, E-mail: jongsool@pusan.ac.kr

1350 www_ophthalmology.org




<<
  /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


