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[FE - B
MRSA O8N & KPR IEOPIR IETEIZ DWW T
b EAYY - IDE Y B WY - Rl FEYY - LR BRAY
VAL HUOR S R A E
DB IR W R AL B SR A BT SE AT
CPI% 14 4 6 19 H32Ad - T 14 42 7 )] 8 HZ#)
2000 F 22 E D 100 DJitii% 2> & 53 X 1172 methicillin—resistant Staphylococcus aureus (MRSA)
12D W CTEANEZM: 2 PO FFL % 1T - 720 MRSA 29 S 7=k D NERIE, W55 48%, B2 -
AIEB 18%, SWE - WHBH 9%, WK 7 —T NV 7%, WK - FL— Y BEK 6%, €D 11%, A~ 6%

Tholz, HHitko a7 77 —¥ENZ, T8H 1%, TEDA89%, MEL 9%, MEIF 1% THYH, N
BE2EGZOMORIIED SN eh o7z, GENUE L7/ 88% & methicillin 12X L & EEE (MIC
>128 ug/mL) #/RLTHEY, imipenem ® MICy & 64 ug/mL & HH > 720 MRSA IZPLE G % R
9 3 7 YU # O MICy 1& arbekacin (ABK) 2 ug/mL, vancomycin (VCM) 1ug/mL, teicoplanin
(TEIC) 2 ug/mL, linezolid (LZD) 2 ug/mL, quinupristin/dalfopristin (QPR/DPR) 0.5 ug/mL,

mupirocin 0.5 ug/mL, rifampicin <0. 063ug/ mL Tho7z. HIZ

TEIC, LZD, QPR/DPR ®ZhZi 4 MIC IZ
EHIEWE

, MRSA 5 %2k L, ABK, VCM,

Téﬂﬁﬁﬁﬁx%x}j%%{ﬂﬂmbtk %, ABK %% -
SRR ZRL, 1RERIBAMICEY 99.6% ORMINE %2 B H L7z,
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bbb id arbekacin (ABK) % vancomycin (VCM) #%
Eli SR BEES O 1992 4E 5> & 1993 45 12 42 [ 0 [ 4% K B
2 5 4 BE & 1L 72 methicillin-resistant  Staphylococcus
aureus (MRSA) 22\ TCHIH AR R EF A % FE L,
Z DM DOARIRIZ BT 5 MRSA DEREE B 5 HI2 L7242,
LaL, 20, $likE gL L7z MRSA O E %%
FHEICHET 25134 % <, ABK, VCM, teicoplanin
(TEIC) 7% LOBEZEOBHMDSTH g SIhTnb L IEE

1\ v, F72, 20O, BRREHLIZWLDO2OHT T &
RSN SN TE Y, Zho L OVBIOREKIZOW»
THWLPIZEN TV ARV, £ THE, 2000 4F 124 [H D
100 O EFHER T8 S 7z MRSA % X 5l B 24 1Y 2
MAEEITH) &L DI, HHLT T ARHEREOHR I ICD W
THEGRAE L 72,

I. M8 & F&E

1. PEEERE

2000 (2 4[5 37 #RE KT IR @ 100 O EEFEE B 2> & 53
B S 72 MRSA; 100 #k&2 i L7zo AT L7zRkkIEAL
RRO%B, PCRIEIZED mecA BInTH MR LY. %

REBIIZHERE SN TV S 2N S D% Mueller—
Hinton agar (MHA; Difco) Z#3E - BigEL72b 0%
L7z,

2. fEREEHA

MR E NI OB & 57 LT O 3EH 2 i L 72
Methicillin (DMPPC; SIGMA), flomoxef (FMOX;

WO % #® 3, imipenem (IPM; & £ # 3¥),
erythromycin (EM; SIGMA), streptomycm (SM; HH
HHE), lividomycin (LVDM; SIGMA), gentamicin
(GM; SIGMA), tobramycin (TOB; SIGMA),
arbekacin (ABK; B i # %), minocycline (MINO;
HA& L #1) —), ofloxacin (OFLX; SIGMA), gatifloxacin
(GFLX; # #& # 38), chloramphenicol (CP; SIGMA),
vancomycin (VCM; HE¥F&%#3E), teicoplanin (TEIC;

Aventis), linezolid (LZD; Pharmacia), quinupristin
/dalfopristin (QPR/DPR; Aventis), mupirocin (MUP;
Smithcline Beecham) , rifampicin (RFP; SIGMA) B
X U sulfamethoxazole—trimethoprim (ST; SIGMA) T
5%

3. FHIESZMEOWE
HEHEZMEIL NCCLS Oy & IC#M L, TR PARA
BEICTHE L7z $7&bH, Mueller—Hinton broth

(MHB; Difco) TH:#E L =R %, HHE = 10°
CFU/spot & 2B X)WL I/ u T T vy — (EA
WEUERT) CTHAEHERPHRUCHEME L 72, Th% 35
C, 18 &5 % L 72 %, MIC & #] % L 720 ST
sulfamethoxazole (0.95 mg Jifffi) & trimethoprim (0.05
mg 1) ZREGL7-dD% ST (1 mg Hifli) &L, MIC
DWENE 7 <M % 7.56% &8 MHA 2 W CTHllE L
72

4. a7 77 —ERy)

AR ARB R T AL B 1-15-1
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MRSA®D a7 77 —¥WHlL, 7 NIRRT 7 F
—BRIBHeEIE (7 AR 2L, B
2 & B RBIEF MAEDBEREFHIEIC & 0 HE L7z Wb
HWRICRA SNZ2FIMEFIC L VER L 72,

5. 5 1 T 4l A R

BEH IS U 72 A% v, A A0 T TR oD 45 Bl R 7% 0
L7 9, TNETNOEH O EIRE L&A T 5 MHA
IZMRSA Z#:f L, 35C, 18 RMIRTE L-BROFEH D
HiEZ R E L7z,

6. T 3/ RCHHIRIEANE R AR OHEE

B OMAIICH 0%, GM, TOB, LVDM O 3E#|
BZMED S KW T 3/ BB iR R ANy —
wHEE Lo HEE LT X BB RS MR X
aminoglycoside—3" —O —phosphotransferase I [ APH
(3")-I], aminoglycoside—4"—O —adenilyltransferase
I [AAD (4" )-1 ] & aminoglycoside—6"—N—acetyltrans—
ferase/2”—O—phosphotransferase[AAC (6" ) /APH(2") ]
D 3L L7z

7. JERFRRWERIROBES

ABK, VCM, TEIC, LZD 3 X U* QPR/DPR O 45 I
MEWR R % KT % 729, MRSA5 ¥ x H v CeE
L7z i L7z 58RI Z N2 oA 0 &z M54 12
B TR MIC (ABK, VCM, TEIC, LZD B &
U QPR/DPR ® MIC 281 ZFh 05, 1, 1, 2, 0.5ug
/mL) &R L72d O 5 WAEZ (T L 72, 928712 MHB
SRR 2 ML, 356C, —#KEEL 72D D% ODeso =
0.3 ZFRH L, MO 50mLIZ02% L&b &) ITH
fiL7-c 2Thox 35T, 2MFMIREREE L%, &#
WENENZEFNAMIC & 7525 X ) ICKERZR/ML,
SOITHE R MEE L7z HANRM 1 B XU 3R EIC

Table 1. Comparison of isolation frequency of drug resistance
between MRSA strains isolated in 1992 and in 2000
Year (no. of tested)
Breakpoint MIC  isolation frequency (%)
Drug
(hg/mL) 1992° 2000**
(485) (100)
Methicillin*** >100 91.1 88
Erythromycin 0.78 96.3 97
Streptomycin 25 13.0
Lividomycin 50 16.9
Tobramycin 6.25 97.9 94
Gentamicin 6.25 63.3 41
Minocycline 1.56 58.1 78
Ofloxacin 12.5 69.6 89
Chloramphenicol 12.5 6.6 4

*Nationwide survey in 1992", **this study,
***High resistance to methicillin

ENENOERELRNL, BEEPORBEWE L7,
I #& e

1. MRSA O BErt

L4 L7 MRSA OG5 BEM B O NFTUL, 5% 48%,
M - B 18%, SHE - WS 9%, IR - H T — TV 1%,
k- B L — B 6%, 18 3%, M 2%, < Dflie
%, AW 6% TH-712,

2. A7 rI—¥H

MRSAD 27 75— EBRIZTHIH 1%, THEIH89%,
MAA 9%, WHED 1% THY, NHlEELZoMmoR
RPRUNIARERIZZRD S e olze AT 75 —EH L5
B & ORI S N d o 720

3. MW EER

8 HHNx 9 AL D4 #E= % Table 1 128 L 72,

Table 2. MIC distribution of MRSA strains isolated from Japan in 2000
MIC (pg/mL)/No. of isolates MIC (pg/mL) of:
Drugs
=0.063 0.125 0.25 0.5 1 2 4 8 16 32 64 128 >128 50% 90%

DMPPC 1 3 2 4 2 88 >128 >128
FMOX 1 4 20 56 11 1 64 128
IPM 1 3 2 1 1 2 14 55 19 2 32 64
TOB 4 1 1 2 5 1 1 85 >128 >128
GM 2 47 9 1 2 1 11 14 11 1 >128
ABK 50 27 13 5 0.5 2
VCM 3 89 8 1 1
TEIC 1 29 59 10 1 1 2
GFLX 2 3 6 43 23 9 3 2 9 2 64
LZD 6 94 2 2
QPR/DPR 8 88 4 0.5 0.5
RFP 97 3 =0.063 =0.063
ST 3 88 1 1
MUP 3 5 80 10 1 1 0.25 0.5

DMPPC: methicillin, FMOX: flomoxef, IPM: imipenem, TOB: tobramycin, GM: gentamicin, ABK: arbekacin, VCM: vancomycin, TEIC:
teicoplanin, GFLX: gatifloxacin, LZD: linezolid, QPR/DPR: quinupristin/dalfopristin, RFP: rifampicin, ST: sulfamethoxazol-trimethoprim,

MUP: mupirocin
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4l i v» 72 MRSA @ 88% & DMPPC & E iy 1 (MIC
>128 ug/mL) #/R L TCWiz, 42 OHEIEICHT S
ik VE W o 43 BESE L, EM Y 97%, SMi k1%,
LVDM it Pk 2%, TOB it 94%, GM [t 41%, MINO
itk 73%, OFLX Mtk 89%, CP itk 4% T&H - 720

4. KHHREOBHE )

Table 2 I 7 T & W PE W PuIA 3E 2 & 0 14 JEH 120
3% MRSA O EZM54i %R L7z. IPM 8 & U8 FMOX
D MICy IZZNZEN 64, 128 ug/mL TH Y, 1FL AL
OMAH B-T 7 & 2310k L CiE % /R L7z, 72, ABK
L7 I ERHAZETIE GM 7% 5 UNIZ TOB @ MICs,
X ZE N ZEN512, 1,024ug/mL & & W %R L 72
MRSA & 44 (28t % 473 %5 ABK, VCM % 5 UIC
TEIC ® MICs, i3 ZNZMN 2, 1, 2ug/mL T - 72
72, 9u7 T AR I % 7R3 LZD, QPR/DPR, RFP,
GFLX, ST ® MICy i # 1L Zh 2, 0.5, <0.063, 64,
1ug/mL Td - 7275, RFP, MUP TI3EEmME (MIC
>128 ug/mL) #RATERD H7z. HHEP MRSA B 3
T& % MUP @ MICy 1Z 0.5 ug/mL T - 720

5. T X FCHEARMG i 3 o AL TR O 47 A

GM, TOB 7 5 U1 LVDM DA 2 A & #th 7
FoERECTHMONTWD SHHEO T I/ Bl A5 fifi B
FEAEMZHEE L (Fig. 1o DBEHENL - L b5
Mo 7-Did AAD(47) - T B LR T, Z OB IL 52
% ThHo720 £72, AAD )-T1 & AAC(6")/APH(2")
OWEEEET S L DD 32%, AAC (6')/APH (27)
DREET DL DN 8% LY Shize APH (3')-1I,

APH(3')-1I

Non: 6%

AAC(6")/APH(2")

Fig. 1. Distribution of aminoglycoside—modifying
enzyme production in 100 MRSA isolates deduced
from susceptibility testing based on a previous
report”. APH (3" )—1II, aminoglycoside—3" -0 —
phosphotransferase Il ; AAD (4" ) — I , aminogly-
coside—4" —O —adenilyltransferase I ; AAC (6" ) —
APH (2”), aminoglycoside—6" —N —acetyltrans-
ferase and 2”—0 —phosphotransferase.
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After exposure to antibiotics (h)

TEIC: teicoplanin, LZD: linezolid, VCM: vancomycin,
QPR/DPR: quinupristin/dalforpristin, ABK: arbekacin

Fig. 2. Bactericidal activity of anti-MRSA agents
against 5 MRSA strains.
Boxes and bars indicate mean and SD of viable
cell counts. Mean+SD of viable cell count (log of
CFU/mL) before exposure to antibiotics was 6.40
+0.06.

AAD(4')-1, AAC(6")/APH (2") D w¥h b ek L
VW DL 6% THolzo

6. HRERHIB AR

5 ¥k MRSA I2%f L, 4 MIC ® ABK, VCM, TEIC,
LZD, QPR/DPR % 1E}fl &0 AR %E L% Fig.
22" L72e MRSA KT 2B WIEHIZ ABK Tb - &
b, X\WT QPR/DPR, VCM D TH - 72o ABK
(1B O T 99.6%, 3B OIEH T 99.97% (\»
TN 5 HOTFHMH) OoWMBERELTHY, VCM,
TEIC, LZD L OMICHE A (p<0.01) 5B b7z,
[ QPR/DPR Tix 1 B X U 3Kl oEI T2
N 91.9%, 97.7% OWMBBEKE L7225, 0K
BRI R IEHEBRICE D RE LS B LT,

Im. = =

ARIFIZ BT 5 MRSA & 1980 £ D 13 2 B 1247
w327 75 —E¥NE DS DR, methicillin # 4 &
TP & B BE M PEANZEAL U 72880 h3 0 5570 U 13 ABK
RVCM 2L ENThwWirs7-28 bbby, ZO%(
BT 2R R B HREDTEL L T h o 72720, [l
ROBBHIKE RBEEHR N ZOX) BHEB»S D
WIS 207 & 912, MRSA @ X 9 7% 2 A H Tl AT
OB ZWHRL LS 252 EDWRMICHEETDH
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0, ZODICIREROY—XA 5V 22 FEiT 52
EDVUETH D, LhL, BERERICE Y HEATT S
MRSA Oy, AR E I ND EZD% D
D7 U—rThHUWREEIEL, 356Nz ek
ERBLLTWARWBZENLRTH5EZ 5N 5bY, 4E, b
NbNIZoRICEREL, £ED 100 jtiiE» 5 FhZ
NIKTOZATL, WHROERZ TE L0 E )BT
5T MRSA DY =4 T v ZAxFEti L7z,

1992 4E 72 5 1993 4E IV CTHE M L 7z &Y 2 4
AL SHOREL KL CALLaT 75 —ER, 3
AEYEE DICKERBRER O o720 LA L, K4
BhTPHEELTWaT 79— P VERL IRk, F
7z, AN ETI1d SM itk < LVDM it Ptk 2 & o 4B
BESSHIKTLTEY, RKFTHEES NS MRSA
DEMMEZESITHILTVBEEZ SNE, H—DH
A MRSA OBIERHICBVWTLHESRATWEZ L
52, RIFTITENBE 2 [H U3 2 45 E D MRSA 34 [H
DEFFEIZILN>Twb b s, LAL—KT,
WD D IR T O o5 B BUE ICE LS A B 7z
(Fig. 2)o MINO & OFLX 2%} 9 % i 14 18 @ 55~ e 1
1 1992 UM FNZFN58.1% & 69.6% TH-o72b D
A, SGEOFETIIZENZENT3% L 89% LML T
Wizo THEIEHIT GM T O s BESHEL X 1992 424
H63.3% THHo72d D045 M 41% L WA LTz,
Z O GM LW O 5 BB E O T 7 3 7 BB i
HROEENY -V OELLLTHELZBNTED,
19934F 43 B #° T IZAAD (4")-1 £ AAC(6") /APH(2")
DM B ZFELET DA 48%, AADW ) -1 DA FEAT
5HDH341% Tho7-DIZx L, S HOSEERTIX
A& 25 82% 1WA L, $BED52% (2L T w7z,
Z D X 9 % MRSA WATHRIC BT 5 3HAI 1 0 254 23
WHEE L, SHBOFATICED XD REW®E b OO0
TENEMRSAD I Y bO— VICHRARIERE 2D 2
LEEbhs,

—7Ji, FUMRSA & L TR ST 5 ABK, VCM,
TEIC & RAF 2 BUW i 2 7R L, ABK it 4 14 o> 34 in 5
%> VCM T P o HBLIZEED 5 e h o 720 ABKAK
TR O BB 1L 1992 4E 241V 7.2% (MIC = 6.25
ug/mL) THo7=DIK L, 4 ROFHAETIEZ MIC 4% 4
ug/mL LT 6%, 8ug/mLLELET 1% & b3 Ik
T3 BMEMICH o720 it ABKIFMEICEIS§ 5 AAC
(6")/APH(2") ZEAT HMMEWMA LIz L L, RE
M ABK IfE2 B LT b a7 75 — B MAIKRD 5
BESE DB L7z L ICERLZZEEZ b5, VCM
DIEZEIT DV TIL 1997 4F 12 Tke 52T o 72 fRiAE &
FRRIC A OFAIC BV T O IREZ R IR0 5 e b
572, LA L, TEIC IZ2oWTIZKEZM (MIC 8 ug/
mL) #/RT O 1D S5, VCM O MIC b &%
HoO#HEL TV bOOFEOOfE (MIC 2 ug/mL) %

RLTW72, TEIC & VCM FFEAM /R 25F ©
TH5HILRB|EIVCM RIEZMERIDEE S N -H
FEWEEZLE, SHOMBE LT - T v 2A0EN
WEEEEDLDNL, STHZLFICRFPIEIEHLS 255
NTWLIHETIIDH 5%, ABK, VCM, TEIC 1245
5 WRIFRME N 2R LT\, STERBSINF
ORI T T ARSI 2 IEEAWE S N2 b D
7% ¢, GFLX ® MRSA \Zx§ 5 HiBiiG 7 dH OFLX (2
L T4~8fimwv e s s hTw s, GFLX &%
PEIZDWCTHEM 5 A% M L 72 1987 SEOFAE? & 4 H D
FAEZ L CAL E, 1987TEICIIRON o5
JEMmW % (MIC 264 ug/mL) ¥2S11% FHELTWSE Z
ENRWHLNE R o7 GFLX X L Tid DNA gyrase
B X U topoisomerase VD 5 2 232D 7 I J BE
BUCE ) BEMMALT A2 2 E WS- TH )Y,
DX BRI L T AR ZE 2 S b,
—7, BRKCTHRENERAT LT 7 2BEERETH S
LZD & QPR/DPR TRt W o458 ZH o3, W
J1% ABK, VCM, TEIC & I3IZF%TH - 7217,

RIZZTN S DHEFNZ DOV CERFHBE N & R L7z &
2, AWK E RBENDFRO bz, iR L 723657
DEPTHo L BMREIZRLIZDOIZABK TH D,
WEOME: - HRETHLNLMPEEICBVTL457%
BREz s c& b %2 507, QPR/DPR
MRSA (2R LB 58 B AE 2 7R L7228, WARIC
JOBHESNBREN R > TV 20X REKIC
X BBRBEMEDE N T Inoue HPYOMBFICBNTLREN
TBY, AEOEHSLEZBNTWS L24, L10, L
MEAYPRHERICE VR L2 WMRELEZONS, £
72, M UERAA M ESRTH 5 LZD OFHIEM 1L, ABK,
QPR/DPR IZHAEG L, #RMRIEHTH > 72,

MRSA @ X 9 7 BENEGR I3 2 DU 3 A %)
MBI OEEECMZ THOBEY, JEREHCE V)
HPLBERARIIOVWTHERT2LESDH 5 L Bbh
b0 TDDITIE & ) REEOH IR OEIRD L <1E
FAEDEICODWT T RREFLEE BN D, FFIC
#7212 BA%E & 7z LZD % QPR/DPR 13 MRSA J& 3 i
R BRI R EMGE L Tw L &3k, Zh s o3EH
ZERCTHEH L 72560 EIConTh 77— 2 E£HT
LLENRH L EEDLNS,

MRSA ® B ENBRHETH L2 MUPIRIIF LA LD
MRSA (26 L C R 2 IETEEZ /R L TB Y ZDHH
EATRENTz, LA L, SHOMEIZBCTOWERO
AR ENTVWAZ D, FEFryI— ALY
EHbELBETO ST AR L, R ORI E &
AP EpEEL bR,

@

Afaa A BITHID, FEik S OIESCHEIC T
N%BY T L 7GR St S AR G e AT O A il
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Epidemiological survey of drug resistance of methicillin-resistant Staphylococcus aureus
isolated in Japan in 2000
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YDepartment of Microbiology, Kitasato University School of Medicine,
1-15-1 Kitasato Sagamihara Kanagawa, Japan
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We obtained 100 isolates of methicillin—resistant Staphylococcus aureus (MRSA) from 100 hospitals in
Japan during 2000 and studied their drug resistance. About two thirds of MRSA strains were isolated from
sputum (48%) and pus (13%). Among MRSA isolates collected in the survey, 89% had sero—type II
coagulase, and only a few had sero—type I (1%), I (9%) orVl (1%) coagulase. Most MRSA isolates
showed high resistance to [ —lactam agents including imipenem and flomoxef, and were also resistant to
erythromycin and tobramycin. Antibacterial activities of 8 agents with potent activity for gram—positive
cocci against MRSA isolates were determined. The MICy of arbekacin (ABK), vancomycin (VCM),
teicoplanin (TEIC), linezolid (LZD), quinupristin/dalfopristin (QPR/DPR), rifampicin (RFP),
sulfamethoxazole—trimethoprim (ST) , and mupirocin (MUP) were 2, 1, 2, 2, 0.5, =0.063, 1and 0.5
mg/mL, respectively. Only a small percentage of strains was resistant (MIC, =8 mg/mL) to ABK, TEIC,
RFP or MUP, and all MRSA isolates tested were susceptible to VCM, LZD, QPR/DPR, and ST. The
bactericidal activity of ABK for 5 MRSA strains was the most potent among those of VCM, TEIC, LZD, and
QPR/DPR.



