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~colistin, arbekacin, aztreonam, rifampicin, piperacillin ®
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AW T, SEAIMPERRIER  (multidrug-resistant Pseudomonas aeruginosa: MDRP)
X B PRI D in vitro DRI R & BRET U 720 TRERSERBEC W THRIRBR A A & 53
it X 7= FkBE R C MDRP O JEHEIZEE Y L 728K, ¥ 72 D B PR #E D minimum inhibitory
concentration (MIC) 7'meropenem=16ug/mL, ciprofloxacin=4 ug/mL, amikacin=32 ug/
mL DF T &7z L7240k a5/ R & L7z,

KO B DPRFEMEEIZDONT, MEADF = v H—FK—FTL— b EEKL,
ZNFNOPERHRIRIZ DWW TET L 7= : colistin (CL) +arbekacin (ABK), CL+aztreonam

(AZT), CL+rifampicin (RFP), RFP+ABK, RFP+AZT, ABK+AZT, piperacillin (PIPC)
+ABK, PIPC+AZT., %M L 7= fractional inhibitory concentration index {Z & ©) fif F %h 5
CRHSRAEM, MOOFEFE, ABY, FSPUER) #¥E L7z, e KE LIRS 5
N7=diE, i) CL+RFP (FHFEAEH : 80.0%, FANIMEM : 17.5%), i) RFP+ABK (i
FelEH : 7.5%, HIINFER : 70.0%), iii) RFP+AZT (FFEAMEM : 5.0%, AMHMIER :
77.5%) CTh -7z, TH6OMAERIZE T 5 BHEIHEORHFEFHMICHEIE Z h 2 h,
i) CL (Bl 1.38ug/mL, ffH :026ug/mL), RFP (Hi#|: 19.85ug/mL, fif H :

1.85ug/mL), ii) RFP (HAl : 19.85ug/mL, ffH : 7.53ug/mL), ABK (HAl : 8.87ug/
mL, ffH :2.79ug/mL), iii) RFP (HiAl: 19.85ug/mL, fifH : 10.15ug/mL), AZT
(HA - 28 3ug/mL, PFA : 6.65ug/mL), EHEICIET L7z, WR40kDH> 5, x4
O--5 2 4~ —YEAE208, 73 /2703 F6-N-7 & FILIREMREERHIE
ITHRICENENGRD 67z, 26 ORI T2 i~ii) OPFFHRIZ IET AR
LRBIERD b s 5 7z,

U EDOFEFR XD, MDRPIZH LTI, RFPIZCL, ABK %7213 AZT % HfHf 51 5
ZEOHEMMED invitro 2B W TR E NIz, 272 L5% 8, oMAEEIZOWTin
vitro fFHRIR T — 2 R L IWRMGET 5 Z e A HE L 2 Shiz,
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HHNMMEAFIRE  (multidrug-resistant Pseudomonas
aeruginosa : MDRP) %, E&YYE L, JRp-T MELEFE

72 L%, 7 EHERR, Ttk ok
D 3 R[ARO AN 3 U THib 1k % 8 3 FE B < &
D, BEEE TOHBFEHEL, MICHE imipenem=
16 ug/mL, ciprofloxacin=4 yg/mL, amikacin=32 ug/
mLDFRT #7298 & N5, Imipenem L
BD A NS X A LSRR, ciprofloxacin A 7 )L
FuF s ay RIEATITEDOR ARG 5 N6
IZ¢& MDRP D HEHE A i -3¢ 2 D& X5 (hitp//
www.mhlw.go.jp/bunya/kenkou/kekkaku-
kansenshoul1/01-05-42-01.html) V. MDRP IZ & %
JEGURE I THSGYE ICfaE S h, W REET
HD, HELNEREO DL > Tnd, EHK
ANTIEGYEZFIET 5 Z &3m0 s, EARSE
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DPHhERGT 27280, WYUK HBEIKD 51
%, PlEpke LCid, BIEHATHER T Tn
2 YIRS TIZHARL S TR S HIF T & a0 e
LHD, PHEFEOHHMRL MR TS,

PUREE D GF AR OBALTTEIZIE, checkerboard
%2 spectrophotometer %, MM, 74 2 2
LA, E-test BB MR 2 W E 23 %, Tatepa
54 MEH L 7= break-point checkerboard (BC) ¥
2 & D<BCTL— b+ KW &, 1KROTL—
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TX, 27 ) ==V AL L THMTS % &t
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3, MEDOF =y h—FR—-F 7L — FEEKL,
2 AIDOMAEIZ DTG L 72,

1. &

2004 4F-A2 5 20104F- & TIZ, SRR ARlE CHER
Rk & 7y S N ANRIR D 5 5, SERIEEZ MR
12k 5> TMDRP & HIE S 7240k & xR & L 7=,
MDRP DI 5E IS FESERERI $5 15 % MDRP D FEHEIZ
#EVy, MIC %3 meropenem = 16 ug/mL, ciprofloxacin=
4 ug/mL, amikacin=32 ug/mL 0§ X T % i 72§k
BRE & UZeo i, [A—REHRO RN 7
HERR D AERH L, KRB OR A 5 ¥l L TH C
IR EE 2 5N D WRITERI L 72,

2. EHIEZMEAER

Colistin (CL), arbekacin (ABK), aztreonam
(AZT), rifampicin (RFP), piperacillin (PIPC) @
AT OWTHE OSEAIGFHRZMEF = v 7 —
A—=F7L— bZ&MEKL, Clinical Laboratory and
Standards Institute {Z 4& U 72 ffl = AR 75 B 12 ¢
MIC %l L 729, 55#i%35°C, 2005 & L, #%
T 4 B39 S X 10*CFU Tfr > 72, BEFL 728381
DHERE L ZDOHRPRINEIRD LD TH - 72,
CL (0.25~8ug/mL)+ABK (2~32ug/mL), CL
(0.25~8ug/mL) +AZT (2~32ug/mL), CL (0.25~
8ug/mL)+RFP (1~16ug/mL), RFP (1~16ug/
mL) +ABK (1~4ug/mL), RFP (1~16ug/mL) +
AZT (0.5~16ug/mL), ABK (1~4ug/mL)+AZT
(1~16ug/mL), PIPC (1~4ug/mL) +ABK (1~4ug/
mL), PIPC (1~4ug/mL) +AZT (1~16ug/mL).

3. GFRAMRDHE

Ml 7€ L 72 MIC % f \» T, fractional inhibitory
concentration (FIC) index # &M\ L7, 5 n7-
FIC index @ /M % FIC index & L TFRHI L 7=,
=0.5 2 MFEMEM, 0.5<~=1.0%HIEH, 1.0
<~=2%AB, >2&HHifERIE L7z, 51,
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V=¥, 73703V F6-N-T ¥ FILALFE R
F (AAC(6)-lae) #MHI L 720 blayy, EIEFIC
DT, SuBata 5D %% & [k polymerase
chain reaction {4 % FHV TR U 72,

5. #EtE

#ialY 7 b x 7 StatFlex Ver. 6 (RN 24E7 —
7w 7)) BHOWT, AREEME (Mann-Whitney)
AT o720 HREAUERS% & LT,
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1. MDRP 3Bt S h-BEDER
WHRERTD 24080 > 5, Wl (B &
PE) 1E31:9, B TF 01 66.05% (4~815)
Th o7z ABE - SRBITIE, ABETIE384k, 4
KT 2k TH D, ABEA195.0% % ¥ 7z, HEIR
MORHZ, IR178R (42.5%), E78 (17.5%), ¥#%6
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2. EXRIMMBREEAOKICH T 32RBHEZEOE
ol
CL, ABK, AZT, RFP, PIPC O Hi &4 5. %5 & Of

5125 1) 2 MICHHE % Table 1128 ¢ . &PUHAH
FOPEHE G551 2 B MICHE L, 1F& A

EofEET, WAL LD &AL JJ;ETW:O
F#1Z, CL+RFPCTCL (HiAl : 1.38ug/mL, fifH :
0.26ug/mL), RFP (H A : 19.85ug/mL, ff H :
1.85ug/mL), RFP+ABK CTRFP (H#l : 19.85ug/
mL, ff FH:7.53ug/mL), ABK (ML Al : 8.87ug/
mL, ff : 2.79ug/mL), RFP+AZT CTIZRFP (Hi
Al 2 19.85ug/mL, PFH : 10.15ug/mL), AZT (#
Al 2 283 ug/mL, PF : 6.65ug/mL) N&KE K
TLZ,

L2 L, PIPCHFH#GIZH 1) 5 ABKE XU
AZT OB E¥IMICHE, ABKPFRH# G B &L O°
AZT DF ¥ 512 515 % PIPC O B 4fi - ¥ MIC fiEi

3, IKTMMEAZRL7ZEDOHERETIE A1 -7,

3. EEREROHANRE

FIC index % f5fE & U 7z DF I %hHR % Table 2 1278
T & R EOHEMEH+HEINER2EED &5z
® 1%, CL+RFP (80.0%+17.5%), RFP+ABK
(7.5%4+70.0%), RFP+AZT (5.0%+77.5%) @
HEETH -7,

4. XA 40--57 47 —EEES LUOTEEET
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HWHRARD S B X 2 u-p-7 o &< — ¥4k
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378k (92.5%) IZi® 5N,

Table 3IZ/Rg & B0, A4Tp-F 247 —F
PEAERRE X 2 0-p-5 0 &~ — BIEEAR TR
SR O MIC i % Pl U 7= 5551, il AR a8
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Table 1. Minimum inhibitory concentration (MIC) values for combinations of colistin (CL),
arbekacin (ABK), aztreonam (AZT), rifampicin (RFP) and piperacillin (PIPC) against

multidrug-resistant Pseudomonas aeruginosa isolates (n=40)

Drug MIC (pg/mL) Statistical significance
Range Arithmetic mean versus control
+ standard deviation

CL | Single | CL 0.5~4 1.38+0.71 (Control)
Double | CL+ABK | 0.12~1 | 0.32+0.29 P<0.05
Double | CL+AZT | 0.12~1 | 0.44+0.35 P<0.05
Double | CL+RFP 0.12~0.5 | 0.26+0.13 P<0.05

ABK | Single | ABK 1~16 8.87+4.67 (Control)
Double | ABK+CL | 2~16 5.6+2.87 P<0.05
Double | ABK+AZT | 1~8 4.6+3.2 P <0.05
Double | ABK+RFP | 1~4 2.79+1.30 P<0.05
Double | ABK+PIPC | 4~8 7.940.6 No significance

AZT | Single | AZT 4~64 28.3£13.8 (Control)
Double | AZT+CL 2~64 17.4+£16.6 P <0.05
Double | AZT+ABK | 1~32 20.8+10.7 P<0.05
Double | AZT+RFP | 0.25~16 | 6.65+6.44 P <0.05
Double | AZT+PIPC | 2~32 27.54£9.2 No significance

RFP | Single | RFP 2~32 19.85+8.57 (Control)
Double | RFP+CL 1~16 1.85+2.44 P<0.05
Double | RFP+ABK | 0~32 7.53£9.77 P <0.05
Double | RFP+AZT | 1~32 10.15+7.24 P <0.05

PIPC | Single | PIPC 8 8 (Control)
Double | PIPC+ABK | 1~8 7.8+1.1 No significance
Double | PIPC+AZT | 1~8 6.7£2.5 No significance

filiz FUBZ U 724520, iR S A RV I3EED &

Nkhr -7z,

ZE

WK ENTE ST, BAFOPIEIE TORFIH]
BRENT B, HAITORBIZHEL <, DRAIEAIC
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MDRP (2 3% 251D Of DR A% in vitro? 571010
LR 2T TEEMTH B LB MEIh TV

MDRP (2 & B JEGUEDEFHEIZE L C, CLIZE 5., ESICiM LR EEIZ R > TE TWBIES,
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Table 2.

(FIC) values for combinations of colistin (CL),

Effects of double antibacterial drugs based on fractional inhibitory concentration

arbekacin (ABK), aztreonam (AZT),

rifampicin (RFP) and piperacillin (PIPC) against multidrug-resistant Pseudomonas

aeruginosa isolates (n=40)

Drug FIC index Number in each FIC effect category
combination Range Arithmetic | Synergy Additive Synergy+additive | Indifference | Antagonism
mean

CL+ABK 056 ~ ! 0 (0%) 24 (60.0%) | 24 (60.0%) 13 (32.5%) |3 (7.5%)
2.24

CL+AZT 05~15 0.9 2 (5.0%) 25 (62.5%) 27 (67.5%) 13 (32.5%) | 0(0%)

CL+RFP 013 ~ |04 32(80.0%) | 7(17.5%) 39 (97.5%) 1(2.5%) 0 (0%)
1.24

RFP+ABK 031 ~ 0.8 3 (7.5%) 28 (70.0%) 31 (77.5%) 8(20.0%) 1(2.5%)
2.12

RFPFAZT | oo _[08 2(5.0%) 31(77.5%) |33 (82.5%) 7(17.5%) | 0(0%)
1.01

ABK+AZT 04~2.0 1.3 3 (7.5%) 18 (45.0%) 21 (52.5%) 19 (47.5%) | 0 (0%)

PIPC+ABK | |2 0 (0%) 1 (2.5%) 1(2.5%) 39(97.5%) | 0 (0%)

PIPC+AZT 0.6~2.0 1.8 0 (0%) 6(15.0%) 6(15.0%) 34(85.0%) | 0(0%)

Synergy, FIC index < 0.5; additive, 0.5 < FIC index < 1.0; indifference, 1.0 < FIC index < 2.0; antagonism, 2.0 < FIC index
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ﬁ%%%@?éﬁ%ﬁééoéE_,ﬁiﬂl_
YA ERE OB E M E > Tk D, CLiif
PERR % BB L 200 720D OO FEEA S HERE & T
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S MICHE D JASH (Table 3) IZBIL T, B-7
2B LRIDAZTIE A 2 O-p-F 0 &~ — XL
FRIZ I THRE MICAE 20.6 ug/mL 7R U, i
DK & HFFH U 72 B5EC & B E F 23 Hse ity adn e
MiZHh o7z, TNETOWETE XL QBT 4
v —YEAEKRIZBE W TAZT THHMRLED S
NTHD, AKROMREL > TNB20, Zhi
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Table 3. Minimum inhibitory concentration (MIC) values for combinations of colistin (CL),
arbekacin (ABK), aztreonam (AZT), rifampicin (RFP) and piperacillin (PIPC) against
metallo-beta-lactamase-producing (n=20) and non-metallo-beta-lactamase-producing (n=
20) multidrug-resistant Pseudomonas aeruginosa isolates

Drug MIC (pg/mL)
Metallo-beta-lactamase Non-metallo-beta-lactamase
isolates (Arithmetic mean | isolates (Arithmetic mean =+
+ standard deviation) standard deviation)
CL | Single |CL 1.02+0.43 1.73+0.73
Double | CL+ABK | 0.2540.18 0.4+0.39
Double | CL+AZT 0.43+0.92 0.41+0.52
Double | CL+RFP 0.24+0.12 0.27+0.14
ABK | Single | ABK 10.3£5.23 7.45+3.63
Double | ABK+CL | 6.843.13 4.4+2.01
Double | ABK+AZT | 2.442.2 6.1+£2.8
Double | ABK+RFP | 2.55+1.27 3.0+1.30
Double | ABK+PIPC | 7.8+0.9 7.5£1.6
AZT | Single | AZT 20.6+£10.4 36.0+£12.58
Double | AZT+CL 10.6+7.42 24.2+20.4
Double | AZT+ABK | 15.1£7.9 24.2+11.4
Double | AZT+RFP | 5.62+5.45 7.29+7.68
Double | AZT+PIPC | 22.9+11.1 29.0+8.0
RFP | Single | RFP 12.8+£7.87 21.6£10.0
Double | RFP+CL 1.4+0.75 2.3+3.35
Double | RFP+ABK | 7.3548.18 8.15+11.28
Double | RFP+AZT | 7.1£5.87 13.2+£7.31
PIPC | Single | PIPC 8 8
Double | PIPC+ABK | 7.7+1.6 7.7+1.2
Double | PIPC+AZT | 5.7+2.8 7.3+2.0

ELTWBZENFERELTELLNS, £ 4
O-p-7 7 &< —XEAKR200D S 5, IMPRLZ
178, blayy., BIZFIE3HKTER T M s h
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72o AAC(6)-Tae B MY 12 Dy T & 40 ¥k h 37 #k
(92.5%) IZFB® 6 N=H, 7 3/ Fel R H
ABK Z X U B PMEFEKICHE T, AR A%
WWEFTZ e TE b7, Thid, AAC
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In vitro combined effects of double antibacterial drugs against
multidrug-resistant Pseudomonas aeruginosa isolates:
comparison among combinations of colistin, arbekacin,
aztreonam, rifampicin and piperacillin

RiE Nagaoka!, Kazuro Ikawa? , Makoto ONopera”, Yumiko KosaV,
Tosuvort HarAY , Yomiko Jorcut! , Micriva Yokozakr?,

Hirok1 OnGe? and Norrumr MorikAwA?

! Department of Clinical Support, Hiroshima University Hospital
2 Department of Clinical Pharmacotherapy, Hiroshima University
3 Division of Clinical Laboratory Medicine, Hiroshima University Hospital
4 Department of Infectious Diseases, Hiroshima University Hospital

This in vitro study examined the combined effects of double antibacterial drugs against
multidrug-resistant Pseudomonas aeruginosa (MDRP). The tested clinical isolates from
Hiroshima University Hospital were 40 strains which met the criteria for MDRP, that is, the
minimum inhibitory concentration (MIC) was >16 ug/mL of meropenem, >4 ug/mL of
ciprofloxacin and =32 ug/mL of amikacin. Using the original checkerboard plates for colistin
(CL), arbekacin (ABK), aztreonam (AZT), rifampicin (RFP) and piperacillin (PIPC), MIC
values were determined for single and double combinations. Based on the MIC values, fractional
inhibitory concentration index values were calculated and the combined effects (synergy action
or additive action) were evaluated. The three strongest drugs among the tested combinations
were i) CL+RFP (synergy, 80.0%; additive, 17.5%), ii) RFP+ABK (synergy, 7.5%; additive,
70.0%) and iii) RFP+AZT (synergy, 5.0%; additive, 77.5%) . In these cases, the arithmetic
mean MIC value of each drug significantly decreased as follows: i) 1.38ug/mL (alone) and
0.26 ug/mL (with RFP) for CL, 19.85ug/mL (alone) and 1.85ug/mL (with CL) for RFP; ii)
19.85ug/mL (alone) and 7.53 ug/mL (with ABK) for RFP, 8.87 ug/mL (alone) and 2.79 ug/mL
(with RFP) for ABK; iii) 19.85ug/mL (alone) and 10.15ug/mL (with AZT) for RFP, 28.3 ug/
mL (alone) and 6.65ug/mL (with RFP) for AZT. Of 40 strains, metallo-beta-lactamase and
aminoglycoside 6'-N-acetyltransferase were found in 20 and 37 strains, respectively; however, no
significant influence of these factors was observed on the combined effects of i) , ii) and iii) . The
results of this study provide an in vitro rationale for RFP plus CL, ABK or AZT as an effective
combination therapy for MDRP infections, although the results should be verified and compared
with other antibacterial drugs in further studies.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /KOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /POL (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents suitable for author proof to International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e8457800568216b63306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200036002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


