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(03 4F 188 #k, 04 4F 317 #&, 05 4F 272 %, 06 4 292 Bk, 07 4F 279 #%) & L, M HodEHZ, ABK, AMK,
rFryzA4Ty (GM) O 3HEFTH b0 HHEZMEOWE MR RAATLEICTITY, SMA 71 A7
EBLUPPCRICTAY u-p-5 27 ¥ <—+¥ (MBL) O &8 TEIEL 7z £5EH D 03~07 40
MICs i3 ABK & GM %% 2~4 ug/mL T» ) AMK 13%4E & b4 pug/mL ZRL72e —F D MICyw b
kI ABK B3 X 0°GM 1Z 8~16 ug/mL /R L AMK @ 8~32 ug/mL £ ) wWihd 1 FREELTY
720 MBL AR 64 FB & O MBL JEj#4E MDRP #:1 18 #4r i S, 2 MICs & MICy i, MBL
JEPEA: MDRP T3 3 A TIZIZFS TdH > 7275, MBL BEAEKTIE ABK & GM 2 AMK X )R T
Wizo S OBGETA S, ABK O MBL #EAEMKE & LRIER IS T 2HM 11X GM & IZIZRETH Y,
AMK £ ) 12 FREENTWE Z LD h o 72, BN AR EGEORNE & L CTRIBR %
MRSA IFEHRIZHHES N, FALINLICLAREEGEDALNL I 05, HUMRSA 30 ABK X, &
) LB OBWIEL LT, ZOHMEINFIN S,
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Wl 7 VX% ¥ v (arbekacin : ABK) &, 7377V a3y
F R Pl W 3 THe—, Pimethicillin-resistant Staphylococcus
aureus (MRSA) 3 & L CTHKRMH SN TV 2HHAITH S, 7
I/ 7)) 3y FRUEREOFEAMRRTE, RS EAE T
L7 EF AR YL L DT I ZY) 3y FIEMHiREHKIC
LB MHHEOAREL Th % A5, ABK 1, T DILFHE#1Z(S)-
4-amino-2-hydroxybutyryl (AHB) 2% F L CTEH, ZhIZk
D ABEIEALIC COARBEEAA L, KHT I 2 70 37 Mk
BRI L 2BAOLABHi 2 I Wi E o T 5,
HH571%, 20 AHB 3EEM4K%Z 543 5 aminoglycoside ace-
tyltransferase (AAC-4") % A3 % MRSA 25HU R 3O A
Y RIc L YRGS -2 L 25 L7225, Zhlist
T AAC (6) /APH (27) ® ABK AL ST
W22 TH B, O AHB L, ABK O i 12 amikacin
(AMK) bHLTw2%, AMK 2&9% D73/ 7)) av F
SUUHIEIZ, Pseudomonas aeruginosa 72 & 775 LEVEAR B BT
W ERTH 7T 5B MEREICIEBIL AT 7% v Gentamicin

(GM) % kanamycin % &—#07 I/ 7)) a2 FRILEHE
&, T ROIREEE 7T AR EIEA D Bo P aerugi-
nosa ® ABK &L 7 I/ 7)) 3 ¥ FRIEEHITH T 50k
B ix, MRSA &35 1) 16SrRNA O X FIVALEER DSk
ENTBY, Thxa—FT28EF (mtd) 2RET 5 P.
aeruginosa D5 HENIEX 08% (9/L113 %) TH5"

ABK &, 1990 4F-% 5 MRSA RISERFEIE & L TARIFTHE
JHENTWBAS, 1990 4E/L121& ABK & vancomycin (VCM)
D 2 K720 %%, MRSA BASEGHER & LT S, MRSA
YN OMEFE~OF 7245 2 HIEEZ SN Twrdrol, L
25 ICBETIX, ABK & VCM D112, teicoplanin, linezolid
M Z 72 4 FOPL MRSA SEMFERMEH ST b,

VAR, P. aeruginosa DERRGFEERD > h 6, A ¥ u--7
7% <—%¥ (MBL) BEAER # VN A LR D imipenem
(IPM), == —3F/ a v %® ciprofloxacin (CPFX) & AMK
D 3 FNZWHE % R § L AT AR A (MDRP) 23 S UERIR
LRI 5 TV B, BIAED & 2 A MDRP IZHUHE 1 275§ 38

R Rl 7 T R RE DR BT 4-1
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urine 36 (19.1%) stool 5 (2.7%)

VA
pus 14 (7.4%)

Year

2003

(n=188) sputum 63 (33.5%)

87 (27.4%)

2004

(n=317) 121 (38.2%)

69 (25.4%)

2005

(n=272) 99 (36.4%)

2006

(n=292) 111 (38.0%)

2007
(n=279)

134 (48.0%)

Fig. 1.

AREEA LR, RITIRIKRAFLTH S colistin ZHA L
TS 2%, F v — K= FEOEHRD 5B O HH]
AT 2RAAS L ENTVD" $H 513, MBLEALP.
aeruginosa \2%F L C ABK & fosfomycin (FOM) & OBt H A3
Tl % Re o & 2#E LAY,

MRSA & P. aeruginosa O P& S (3 M85 EGRE 2 &°C
HAoNb I END LA, FARREGEEEZHET 2 AMK &
BofbEfEE %7 L, $T MRSA 3£Cd » % ABK ORI
P. geruginosa BRIZ3E 3 PR % AMK & BT L 7.

L @R &EAE

1. ARk

A RARIZ, 2003 4 ~2007 4 (2 HALH T O — iy o
Bt 20 iz D ABEEHE & 0 YU L 72 P. aeruginosa 1,348 ¥k
TH b FRIOHEMEIZ, 2003 45 : 188 #&, 2004 4F :
317 #k, 2005 4F @ 272 #k, 2006 4 : 292 ¥k, 2007 4 : 279
WTH Y, HERBRIKIE, FERE S ITREE RIS 05
72 (Fig. 1),

2. FER 2R

FHHRIIH T 2 PUH E O F/NFEE IR (minimum
inhibitory concentration : MIC) Z7u@—X> 7L — b
CRBMES:) 2 F o 72t e AR R 1 CllE L7z W4
PUWEIE, 73727933 %D ABK, AMK, GM ®
3EHTHLH, ZDMIZ MDRP "B DFEED 7280, H
WNRALZOIPM, =2—F%F /1 %0 CPFX, BX
Ut 7 = 5RO ceftazidime (CAZ) % v, IPM, CPFX,
AMK @ 33 #] 3 X T ® MIC S IPM : =16 ug/mlL,
CPFX : 24 ug/mL, AMK : 232 ug/mL #/R L7z & &
MDRP & )52 L 72 CAZ 1&, MIC #5232 pug/mL 0 & X
Mk & FE L 7zo

pharynx 7 (3.7%)

others 63 (33.5%)

15(4.7%) 14 (4.4%)

58 (18.3%)

22 (6/0%)

17 (6.3%) 10 (3.7%)

57 (21.0%)

7/
20 (7.4%)

14 (5.0%)

Number of clinical specimen in 2003-2007.

3. MIC & D FEEEE

1% JE 4% P £k 12 Clinical and Laboratory Standards In-
stitute |2 # U C P. aeruginosa ATCC27853 % vy, 3
# o MIC % CAZ : 1~4 ug/mL, FOM : 2~8 ug/mL,
GM : 05~2 pg/mL, meropenem : 0.25~1 pg/mL,
piperacillin : 1~8 ug/mL OFFEHFHANICDH 5 Z & % ff
ALY

4. MBL #4: P. aeruginosa

BMRBARD D 5 CAZ IZHiFE 2R L2#RISH L, A
A7 MEEEEF b 4 (SMA) BXOYCAZ & IPM 74
A7 (RWHMLE) 272 SMA 7 4 A 7 #12C MBL
EEOFEEZHRL Y SHICPCRICTHMEEO
MBL #1%F (bla gene) 2R L7z T%&bE SMA 74
A 27 32T MBL O REEDERR S M7z P. aeruginosa #k &
) Instagene Matrix (BIO-RAD) % H\ T DNA % Hiiit
L7ze PCRTHHLAT 74 ~—
blaiMP-1-F : 5-ACCGCAGCAGAGTCTTTGCC-3,
blaiMP-1-R : 5-ACAACCAGTTTTGCCTTACC-3,
blaimP-2-F : 5-GTTTTATGTGTATGCTTCC-3,
blaimP-2-R : 5-AGCCTGTTCCCATGTAC-3,
blavIM-1-F @ 5-AGTGGTGAGTATCCGACAG-3,
blavIM-1-R : 5-ATGAAAGTGCGTGGAGAC-3,
blaviM-2-F : 5-ATGTTCAAACTTTTGAGTAAG-3,
blaviM-2-R : 5-CTACTCAACGACTGAGCG-3,
blaSPM-1-F : 5-GCGTTTTGTTTGTTGCTC-3,
blaSPM-1-R : 5-TTGGGGATGTGAGACTAC-3
& L7,
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Table 1. Comparative susceptibility of arbekacin and other aminoglycosides against

clinical P. aeruginosa strains other than MBL-producing strains and MDRP

No. of Aminoglycoside

MIC (ug/mlL)

Year . A
strains antibiotics Range MICso MICso MICoo

2003 175 Arbekacin =0.5—->32 2 8 8
Amikacin =1->64 4 8 16
Gentamicin =0.25—->32 4 8 8
2004 292 Arbekacin =0.5->32 2 4 8
Amikacin =1->64 4 8 16
Gentamicin =0.25—>32 2 4 8
2005 259 Arbekacin =0.5->32 2 4 4
Amikacin =1->64 4 8 8
Gentamicin =0.25—->32 4 4 8
2006 272 Arbekacin =0.5->32 2 4 4
Amikacin <1-64 4 8 8
Gentamicin =0.25—>32 2 4 8
2007 268 Arbekacin =0.5—->32 2 4 4
Amikacin =1->64 4 8 8
Gentamicin =0.25—>32 2 4 4

Table 2. Comparison of susceptibility to aminoglycoside antibiotics against MBL-producing P. aeruginosa and non-MBL MDRP dur-

ing 5 years

No. of MIC* range MIC*50 MIC*90

strains ABK AMK GM ABK  AMK GM ABK  AMK GM
MBL-producing 64 =0.25->32 2->64 =0.25->32 16 > 64 16 32 > 64 32
P. aeruginosa
Non-MBL MDRP 18 32->32  32->64 16—>32 32 >64 >32 >32 >64 >32
* ug/mL

IL xR

1. ABK &ZMEDOFERHER

ABK 2&E7 3/ 7)) a2 ¥ N5 33H o MBL 4
Pk & O MBL FEPEA: MDRP % B < kIR 1,266 BRI
T 5 HHNEZ MO EKHER % Table 1 ITRT, KL D
IZ MICs, MICw, MICy!Z3BWT ABK & GM DI,
AMK X 0 1 HREENR TV, ABK ORI GM & 13
VB S L% 2 B NR72A%, MIC, DR Tld, 2003 4F &
2005 47 HERRICBWT, ABK ASGM X 0 1 REEER
TW7ze AMK ® MIC %°=64 ug/mL % 7R L72FRIZB W
T, 2006 FE5 kD 9 HbO 1M EKRE3T-XTABK &
GM & H12>32ug/mLZ/R L7z 2O 1D ABK &
GM » MIC I¥, €hZh 8ug/mL, >32ug/mL Th-
720

MBL JEj#4 MDRP 13 18 kS, 73 7 7Y 3y
F% 3#HID MICx 3B & O MICy 1%, & H1Z 32 ug/mL L
EZIRL7 (Table2). MBL BEZEREIET 64 RIZxHS %
AMK @ MICs & MICwid & H 12>64 ug/mL TdH - 7=
75, ABK £ GM ® MICxld & 12 16 ug/mL, MICy i3 &
H1232ug/mLTHH AMK £V 3~4EENR TV,

2. MBL A4k e & MBL I & 4 MDRP @ 55 1k
o

2003 4E22 5 2007 4F 12508k S 7z MBL FEAE R IR T 64
WD 5 LA Z R L7k T 43 T - 72, 2003 4
125 B S 72 MBL £ 8% 4 #& 12 MDRP Tl 2o 72
A3, 2004 4ELLRE MBL 22 2L W 5% Al AL %2 7~ 3 1
H D, 2007 FED 9 BRIZTXT MDRP ThHh - 720 Z D55 B
BEEE LT 2003 £ 21% TdH o 7227, 2004 £ LIKER 5% i
BAEMEBL TV D, AL T 2003 4E 1255 HE S 7z
MDRP 9 #1323 ~XC MBL JEFEA KT O 45 B X
4.8% T & - 725 2004 4¢ LLF& MBL 3k j 4= MDRP O 55
HESHEEIE 1% LT ICE Cib LT/ (Fig. 2),

MBL A R IR R O i Pk AR F 1%, 2004 4E 50 BERR D 1
BRAS blaviM-2 gene Z A L TE Y 3HI DO MIC 33T XT
32pug/mL THorzo TNUAD 63 #EIE TR T blalMP-1
gene BRATH - 720

m. % =

JT4E, pharmacokinetics-pharmacodynamics (PK-PD)
OBGES, 737703y FRUHED Z OV IR
R CTH 2 Z EBH S 572, T4 H Cmax/
MIC ZEHEM L THE T LX) BEOIRHRIR T
Hobd, ZITEW ABK IZ, A OHFBEHETIZIN



©
g

H A& AL & % 5% & M Gk

I

MAR. 2009

o

—
(=}
J

2.1% ) ) 0.7%
(4)

2003 2004 | 2005 2006 2007
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Year

Percentage of isolation (number)
423
1

Fig. 2. Isolation of MBL-producing P. aeruginosa and non-
MBL producing MDRP from 2003 to 2007.
squares: MBL-producing P. aeruginosa, circles: non-MBL
producing MDRP

FCTHRAIZH L 150~200mg # 1 H 2 B2 550 TH G-
ENTW G mEs, 200842 A1 H 1 H$%5-10%
WENze 73/ 7) 3y FREFNLEMIRME O L
AR A LI R 10 5 LL ETHEREY LR <, &
HIZ EEMEATY YIRESREEICL D RRAKRY ¥
F—YRZERET LY, L) EHEEORIEH 4
LRT V. BIMEROBMTIE, GM OB #H ML AMK
XD b oHEIDH Y, ABK OFHEMEEX, 02
R OPMIWET S EE2 5N Tw5", Tanigawara
513, ABK OF#HM A FHi§ 5201 HEE L T & (M
MR 5 7 2 ug/mL Kl & U725 2T, ABK 200
mg %1 H1E&ES B2 0E5EESORTT 5 71
A 2ug/mL KiiiZm$Tdboo, 1H1EHKGDIE) A2
wg/mL K % HEFF S A RS R WS 2 WG LAY, 7
I 7)Y FRPIESEE, 1TH1ERGICERE SRS
Lo T, BOWBEAIR 2RI I RE & BITERH O
BRI NG N7 7 REZHERTEZ2HEED S
B, SRMEIHER LTI/ 7)) ay FR3FER DR
AT H 1 REGHREEN TV SLIIREEIL ABK O &4
Thb, 5k oO7I /7y ay FRIHEL RS
EAEE SN WEEESE VDS, BEETIE, Sho3
#H D77 T ABK I&, PK-PD @A SFHME & E
WHEHITH B LRI Nz,

FRIRR I BENRI K OMKE & L TMRSA = & T
Staphylococcus aureus |ZIRK\VT 2 FHIZE WY, Z D3
AR B FEYE R R IRGE S I ERGHEIC BV TH
S.aureus & & HITRAEO LMIZH TSN TWHE2, 2
NHD%2I21E, MRSA & ARIE R 2SR A &G % 7R 3 HE Bl
b A% . SIOFRIRR I3 3 2 U0 A A O B
75, HuMRSA #Th 5 ABK I, 1229 LzRAK
FCREBEEESRE SN S, SHOKRE T, KRS
BRI R A PUW J71E, ABK & GM 28 AMK &9 1

BREEN TV, AL SRR Z2EEEZ R LT
W7z, HL, MBL AR IEREA: D MDRP 12K LTl
3HIE b HAIPG B B R FILEE T & v TRk
o ZHIMEARICE LT, BIEED & 2 ARFFTHIT &
NCTWV 2 PR SO B 5 CHUR AR 2 R 33 ANIIF &
AETRGD, bivbiud, IR % W L 72 7%
& L 72 FOM & ABK O fif H #*MBL # A #k 8 & O
MDRP (25} L C in vitro TOAFAEM 2R3 2 & & #is
LTw5Y F7:Tateda SIIPLAREFE N2 HT 5 8
MEOWERE (7377 3y FRIEIIZ AMK 5%
Ra&n<Twz) oftMEEMH S ICHETE%BCT
L—F2B%L, $CIEBKRMEH SR TS, $4bb
MBL #&4:#k 3 X O° MDRP |2 & % &Y Gt & L <,
ABK % &0 7-0HIE O HR R OMET B ITh N SR &
Thbo

LM OMES T, MBL EABRICH T %5 ABK % GM ©
MIC range (&, 2006 4E F TIEEWEZ R L TV 23,
2007 4F IC 1Z ABK 288 ug/mL~32 ug/mL, GM iX 16
pg/mL~32 ug/mL & &< o Twabo 72, MBL
A MDRP Tl 7 3/ 7Y a ¥ K% 33K o MIC 3t
FIGU ) & D B MIC Z2/R LT\ 5%, MBL KL 5
ONIZIEFEA MDRP 12 L C, ABK % GM @ &1k 1%
AMK & )RR RIFTH 5 D OOHAITOHRG TIhE
AT & e W REMEASE Vo MDRP (24§ 2 ZAEHU
DGR RO 1L DS, ABK OFEHBIHRIZONWT
DR BITONDIRETHDEEZ D,

SEObNHbROFRETIE, GM A AMK X ) Bif7%
BREEZRL TWwiz, L2 LS L 72 2002~2007
HEDOLERA OB TI1E, AMK Dtk 5 Bk s
44%~5.1% ZR L, GM i3 108%~132% £ AMK X ¥
EWIFER 2R LTz, LA L 2005 SR8 & 0 BRI
Tk & 538 S N B ARIE R CIE, MO EREHFIL ToHEE X
NoHkE D AMK OBEZHEREMEL o T D LGS
NTwa, #BIZ, COREREZHL2ITIZL TWRWDS,
bBIUbRORFIZB VT GM & ) AMK Ot
o lZHRO—>2L LT, 4OBPMERIEKIENO
HEPDELFLOOLN TV EDRHRLTWS EED
n7zz.

ABK i, TRFTH MRSAFHLLTVCM & & i
HWIEMEH OB, S, ZOMHAFHRINTEZ, L
LBAETIE, PUMRSA HEOMMBHOMWMEZ TETWHI L,
E5ICVCM LB ) 75 AR EICD RV E T %
RTTI/)ZVay RRTHAHI LD S ABK OPUkkE
RERISER T XETH Y, FEIZ MRSA & P. aeruginosa
DIRE G ETRHRDHIF EN D P. aeruginosa 125
FAT I aY FRIAREOMMEIZE S35 16S
rRNA methylase & ABK Ofiiic AMK, GM, tobramy-
cin 2 ZICH EEMEERT I L5, ABK itk %
W L7286, o7 3 7Y a3y KRR LN
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Pk % IR T BETE DS o ABK ORI B VE I BRR I 12
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Susceptibility to arbekacin of clinical strains of Pseudomonas aeruginosa isolated
in the Tohoku area between 2003 and 2007

Shigeru Fujimura”, Kazunori Gomi”, Hidenari Takane", Yoshihisa Nakano”,
Katsuhiro Fuse?, Toshiaki Kikuchi”, Yutaka Tokue® and Akira Watanabe”

Y Research Division for Development of Anti-Infective Agents, Institute of Development, Aging and Cancer, Tohoku
University, 4-1 Seiryo-machi, Aoba-ku, Sendai, Miyagi, Japan
¥ Department of Respiratory Medicine, Tohoku University Graduate School of Medicine

¥ Infection Control and Prevention Center, Gunma University Hospital

We surveyed the susceptibility to ceftazidime, arbekacin(ABK), gentamycin(GM), and amikacin(AMK) of
1,348 strains of Pseudomonas aeruginosa isolated between 2003 and 2007 from patients hospitalized in the To-
hoku area, Japan. Susceptibility was tested by the broth microdilution method using frozen plates. Metallo--
lactamase(MBL) -producing P. aeruginosa was detected by the sodium mercaptoacetate(SMA) disc method,
and PCR was used to detect the MBL type. Results of yearly susceptibility testing showed that the MICs and
MICy of aminoglycoside antibiotics against 1,266 P. aeruginosa strains except for 64 MBL-producers and 18
non-MBL multidrug-resistant P. aeruginosa(MDRP) strains, between 2003 and 2007 were 2—4 u g/mL in ABK
and GM, and 4 u g/mL, respectively. On the other hand, the range of MICy of ABK and GM were 8 to 16 pg/
mL and those of AMK were 8 to 32 pg/mL. ABK was more effective than AMK, but MBL-producers and
non-MBL MDRP were resistant to these 3 aminoglycoside antibiotics. P. aeruginosa and methicillin-resistant
Staphylococcus aureus(MRSA) are frequently isolated as the cause of nosocomial pneumonia and wound infec-
tion. Mixed infection by these strains is also frequently encountered. ABK, which is an anti-MRSA drug, may
prove effective against nosocomial infection by P. aeruginosa.



