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Methicillin-resistant Staphylococcus aureus |28} % arbekacin DB EMHILIZONVT

KX B 5
BREXEEFHE—IM

(PR 7411 A 16 B24¢ - PR 74 12 B 20 HH)

BEIR7TMEAF ) Y RERB T FORE (MRSA) 16 k2 HWT, 73/ K& L arbekacin
(ABK) BEERKROMBEM<7, 15 kDS b 12 Hid gentamicin (GM), tobramycin (TOB) W
T, €05 L 2 Kiz ABK RHETH o7 RY 3 Pkiz GM B2t TOB Bk THo e THhHDHK
N5 H, GM, TOB Wt ABK B2%TH2 5 %5 10~ NHEET ABK ##E# (MIC: 25 or 50
ug/ml) HFMEN, T2, GM st TOB itE ABK B2tEbkA» 513 ABK WHE#IE 10— 0BE
TSN, €0 MIC ik 125 T2k 25 ug/ml THolt, 7 I/ EMEBHEREDI L, 6’ TEF
VEBEBE (AAC (6')) B&U 2" ) yREBEE (APH (27) OWiEREAT58% AAC (6')
/APH (2") EABEZTE2RETSH 7 A3 F pMS 91 2 b0 7 FYREM MS 353 (pMS 91) 5
ABK RHEERKA10-: OMETHMEh, COREERKTIZ AAC (6')/APH (27) RA*THRO# 6
HBCLALTV ., BBV FIYRBEO7 r—VERAVEEREALZRYI L, COER, §4bb ABK
RER#ER, 77XAIVFLO7 I EEAEARKX AAC (6')/APH (27) EAREFOERIZLS
AAC (6')/APH (2") DEAROHMICH LI LRSI

Key words: MRSA, ABK, ##ifE®

BOkERICBWTIE, 1960 ERICAF V) YREEES
Fo 3@ (MRSA) #*5%, MEIhTws, BYEEICEY
TH, 1980 EREIITAHH MRSA DO MEBEAMML
L, BIETRAMEINIBET FIYRED 50 %Ak
THEmML, ChoREEROLETH, TLRNBESKOLT
bRELMEL o TWVD,

BfE, MM T MRSA CHWHEHEZAETHHEEL
LT vancomycin (VCM) & arbekacin (ABK) dAibh
TwaH, ChoHOHEEHIH MRSA (L LTEAShS
I3 mDRIIBENILTHS, L >TENRE
Tik, MRSA ic LTz -5 2 % 2% %2l LA
WEFBBOTRTHY, FFAREEICOVTIIEL DA
EhbERBEINTVE -7, ZD L) 2REDEH»T,
VCM & ABK i1 B¥ T RERED MRSA ICRVWIE T
ERTHBAEL LTBE L. LAL, ChHoDHEED,
FOBVHICL o TIRALOBBRPEL TS B LRES
IZHWTE, 2L XiE, VCMIZMRSA 289 f-77 %
AHIRED 75 ABHEICRAERTH S, 77 ABERIC
#HLTRIEDHETE VY, —F ABK 3L 07 7 ARH%HR
EHLTORVHEEREZ AT 500, BBEBRRICIHL
TREIVERTH S, WKSMDO MRSA HiC b — BBt
BARHBEh T2 Y, BRELOBEIERSNLY,

ZoTRAIE, BE7FYREO ABK BEREHE BN
WiIcoWTALENS X UREEHRETET o7,

IL. HH E&FH &

1. FRE&E

19894E 6 HX D 1990 £ 5 AT 1 EFRICHEEKX
SEFRE-NBARBELY FME S MRSA 15
e, YBRBIUAMN, HE, RO 4 KRHEEORE
KM ABK Wit 25 %, BIUREXREEZHBENN
BEBRRBEFED, 73/ EBEBSERE AAC(6°)/
APH (2") E4ARI=ZTF %D Staphylococcus aureus
MS 353/pMS 91 (PC,, SMr, KMr, GMr, TOB,) #
AL,

2. NiEERERE

HEERZTEIIH R CEREESTEERICEY, B
HixgtE7 4+ A2 N (HK) 2Rz 3% NaCl 8%
¥ 3 C methicillin (DMPPC, BA H¥) 6.25 ug/ml
Bk, %7:1% oxacillin (MPIPC, B#A ) 6.25
ug/ml BLE, %7213 ceftizoxime (CZX, HiRFEM) 50
ug/ml PLE®D MIC 273 HE7 F73KE% MRSA &
L, WP TD MIC DdbD%XAF VY YREERET
FoERE (MSSA) & L7, -EHERICHL T,
ZhZhOREERTHEIGHBETE2VRE (B
BRAME) ORGEESAEREREEYHBMOLEET
Wi, BREEEXLA, DEPrCHEARERERED
WA EIZ, DMPPC: 3.13, 100 ug/ml; josamycin
JM, WWZzAREK): 1.56, 25 ug/ml; kanamycin (KM,
BHiEMIK): 25 ug/ml; gentamicin (GM, ¥z ) ¥ 7 -
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79 %): 0.78,100 ug/ml; tobramycin (TOB, ¥
MRE): 0.78 ug/ml; amikacin (AMK, WA HK): 6.25
ug/ml; norfloxacin (NFLX, #r#3¥): 6.26 ug/ml;
minocycline (MINO, B& L #Y) —): 0.78 ug/ml;
ABK (B9 %): 3.13 ug/ml; VCM (GHZENRE):
3.13 ug/ml XAV, COMBETHRLAES DL HEN
L

3. HEEEIHRNEE

HEEEZINNCIBRZENESL3 Y (=v R1)
BIURET+ AZABB N (=v24) £, 1t
FMEZMEE IR LA, BRANRIEROITS
DREPRLTHRD, 30 TC —AEREALAY, &
6%10° CFU/ml {2 7% 3 X 9 I Buffered Saline Gelatine
(BSG) CTHEL, COBb ul 232073 %—
(EAMIMHERT) TRy v 7EM L, 36 C (2T 18
Rk, MR ERILELRE (MIC) 2R,

¥/ ABK o3 2R AME (ug/ml) 13, B2
LR 3.13 ug/ml 2 boTHREL, ZORE
THELELOERSEEE LY,

4. WHERKOSTE

JoEkD ABK @ MIC RED 2 i2H7:5 ABK £ &
#% % Mueller-Hinton ¥4 (MHA) %#&L, 30T
—BOERMME COFHIC 0.1 ml 2B, Ch% 35
T —HERt, HELCEEERKROIO=—-HK%ZN
~_7z

FEFic, EEZE TS MH FHIICH FBRICHER
#01ml iz 35C —ABRL, COFBICHMEL:
IV=—-BALEBOMBEAR, ChiEERK
NDau=—KhLWMBEERKOUBEE L RD -,

5. BE#A

1) 77 =YK

WHREAE —BERT S5, N EXEHMICHEEER
# (10° CFU/ml) X0, N 70X C1045#HML 7= S
177—Y# (10°PFU/ml) #€¥h®#h 0.1ml BREL,
Z IZ soft agar 3 ml Z ANTHER LICH—ICH LAA
7%, Th#% 30 C —AEELT, WMBETIAIFRL
DCARET 77—Vl EoTze 77— VHIT soft agar
ZHharh, THIZN 70X 3ml #m2 T 10,000 r.
p. m.x10 AMELL, TOLKEZIVRTTHABLT
REZBRWVWT, BEL.

2) BEEA

—HEEL-ZBRERLEET7IAIFELED A
27—Vt Z%BTORYE, CORAW 0.1 ml %
GM 12.5 ug/ml &% MH FHICH %, 30 C —BOE®
T2, COEREICTEau=—%b9—K, GM
EHTRICHZ, KICGM #EFFRICEIMERL
A

6. Ethidium Bromide (EB) ALEEIC X % %A EZH
BOSHE

Wii% 36 C —H¥%T 5, Ethidium Bromide
(EB) AV Penassay 71 A (pH 7.0) iX, EB D&
26 ug/ml 5 2 HAEREMYEL, 10 BREORED
BHEMBET R, ChiC—HERAE 3~565%x10°
cells/ml 1222 XD ICHMR, 42C T—HHRTH. &
REOLZHIT, HOMMNILOTROLNLRE
(1/2 MIC) DR EAHRL T, MHA IZFEDHY
200 MMBRDID=—MNTED L) ICHBIKT S, KIS,
7V 1% ¥XK 1% 10 ml i<, benzylpenicillin
(PCG) 20 mg/ml HW, BLI—FPE 1ml¥*o%
HX 2~10 FREHENSBELZVWIO=—%R
RL, KNBELEAMX, THLI

7. BERXARXEOME L 2R

AMXBROMBIIUTOHETIT - . —KREE
RHE L A ICHEL, 37C T5 RMEEER
HNHRBRTRNT S, ¥ 50 mM Tris-HCI (pH 7.5)
CTHGEZERLAR, M buffer ICBRT 5. W%
50 mM Tris-HC] 10mM MgCl: (pH 7.8) ## 5 ml iZ
W& L, Lysostaphin #25 ug/ml (25X HiCMR,
37 C 30 MR * ¢ THML, Sonicator (TOMY,
UD-201) (2 10 M2 %, h#% 4T, 12,000 rpm,
20 AHELL, TOLKZEMERL T S,

C DHEBEN D EHERIZ Bio-Rad protein assay itk
T, BEREAOZREEZ 7oy FLAKEHBEAER
L, ¥V 7VvoRXE,rCEREARENB LA,

8. BEEOHE

RERZROMK, ROEY Tk THbD,
200 mM Tris-HCl1 (pH 8.0) 0.15 ml, 20 mM ATP 2
Na 0.05 m]l, 0.5 mM acetyl CoA 0.05 ml, Hili%
(100 ug/ml) 0.05 ml, 20 mM MgCl 0.05 m], #®¥
#0.15ml X h7%d, HE¥ENIX, 7 10 mg/ml DR
BEEZERL, Ch%50mM Y B buffer (pH7.2) T
2 HBARLT 10 BERFORELHNET 5, —HHRI,
ATP, acetyl CoA DRb Y IZEFhFhEROBERY
AKeEMZ 5. UEOHAEBSKOKISHRE, 37TC 3 K
MR S&7-%, 100 C T 3 S-MMAEL TRERKD
EELESES, EEEAR, 30,000 rpm 10 5WEHL
TRE, LHOREBORERDOREHEIX N v 7&K
WCTEREIT oo #HARE X Bacillus subtilis L,
ZORTFHEABRLT 2.5%x10° CFU/ml DBREICL T,
D 1ml 2HEEXRE M 100 ml (CREL, 2T 5.
ROTIOFHREICH Yy 7%7-T, F0hICEBEE
MEBEAN, 37C AR RLBELNANET 5. B
ABREOHEEBA,GEERMBEERL, chid
LCRFOHEXRR LR, BHELFEHLA, KK
ZREOHBERIBIZ2B4EE7uy bL, 20O
fi#2 5 KM B8 XU ABK % 50 %884 208 EER
HBZEKILICRYD, —EREBARD ) OHR
B L KM & ABK THELZ,
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9. Penicillinase (PCase) Hi%tEDHIE

WERKROHMEREMBL, hoNEARE Bio
Rad protein assay #:ic & ), BEELSMMT 5, 50
mM V) # Buffer (pH 7.2) Ti#2 L7 100 uM PCG
WERARL, =0 PCG# 3 ml SRR 50 ul % Ah,
B # UV-240 Spectrophotometer % f \» T
Spectrophotometric assay i & ), PCase 1% h#
EERT 5, OGRS AOD 2 R®, KR X
5 (A) wml #XHL, BAZRICIYRDLABH
& (B) mg/ml %%, PCase Wi&# % (A)/(B) wmg
ELTHMT 2,

¥AOD/AE x (3+®ER) /BRKE x 14(5) = (A)wml

AE = 1.64(PCG)
I. & p

1. ABK H#ElB I URBERKNBIEE

1) SHEROREY

Bk M MRSA 15 #kid, 1989 4 6 H X b 1990 4
5 HETORERZEE-NBARSE 14 M2 508
Sh-HWKRTHY, 14 ERF 12 B (85.7 %) NE
BHEEORETH -, 15 %% DMPPC OR¥EMEH S
TBE, PEEME MRSA (MIC <200 ug/ml) #f
45 (26.6 %), WEMEMRSA (MIC 2200 ug/ml)
11 % (784%) THoleo ChHLOEKROHERER
8% Table 1 [Z/RL724%, 15 iz Thd SHH
Thoteo 7I/EBMEICHTINEO 22T, GM
BXUTOB ki 12 % (80%) Y, GM BEZH
T TOB WtE#kiz 3 ¥ (20 %) & 7o ABK DRHER
Rtz 3.13 ug/ml & L7234, ABK WEKRIZELEL
LA o7 (Table 2)o ¥7- VCM BB EHEL B H o
P

T7- 15 %D ABK 3L ¥ GM @ MIC # Table 2 I
RL7Z=2%, ABK @ MIC o434, 0.78 ~ 3.13 ug/ml
T, GM ® MIC O4H#ii%, 0.78~= 200 ug/ml THh
o7, ABK ittt GM WHEOHBEL S LICHARS /-
O, MMAICRENT: 4 RERS L ) oM S hi- ABK
#H 18 % (MIC 3.13~25 ug/ml) @ GM ® MIC %
A7z, EORRINS 18 KIZTT GM BERYE
THhH, GM D MIC DAk 400~= 1,600 ug/ml T
bolo ThHEDOEKSM GM, TOB BHEHE 12 kb
T Uf ABK W8 18 #icBi7 5 ABK &£ GM @ MIC
OHBIFEK (R) i3 0.807 THH, ABK BtEe GM
B ORI IAHBBIARYIZD 5

2) ABK BH#ZERKOTH

E§E 5 ME 15 Bk, ABK @ MIC #f 1.56 ug/ml BT
DOMBMORL S T HKICOWT, ABK HEERKOH
BERTo ARETRTOH/ S S ABK RHHEZRAN
HWBELE. #0955 GM ® MIC #* 25 ug/ml L LoD
GM W8 5 #% (3XT TOB tE) »HIIHBHEE
B¢ ABK WHEZER#V M EN (Table 3). #HOHN

Table 1. Resistance patterns of clinically isolated MRSA
No. of strains (%)

Resistance patterns

DMP JM KM GM TOB AMK ABK NFLX MINO 1.
DMP JM KM GM TOB AMK NFLX 6 (40)
DMP JM KM GM TOB AMK ABK 1 (M
DMP JM KM GM TOB AMK 4(26)
DMP JM KM TOB 1 (D
DMP JM KM TOB AMK NFLX 2(13)

Number of MRSA strains was 15, all isolated from surgical
in-patients at Gunma University from 1989 to 1990.
Break point (ug/ml) :
DMP: methicillin 3.13, 100 JM: josamycin 1.56, 26
KM: kanamycin 25 GM: gentamicin 0.78, 100
TOB: tobramycin 0.78 AMK: amikacin 6.25
ABK: arbekacin 1.66 = NFLX: norfloxacin 6.25
MINO: minocycline 0.78

Table 2. Distribution of MICs of arbekacin and gentamicin against

MRSA
MIC (ug/mD No. of strains (%)

ABK GM

0.78 0.78 3 (20)

0.78 26 2(13)

0.78 50 1(7

1.56 50 1(7

1.56 100 1(7

1.56 =200 5(33)

3.13 =200 2(13)

Number of MRSA strains was 15, all isolated from surgical in-
patients at Gunma University from 1989 to 1990.
ABK: arbekacin, GM: gentamicin

7ER#D ABK O MIC X 25 ug/ml %7243 50 ug/ml
#/mRrL, GM ® MIC & 200 ug/ml UL EDEEREIC
LTV,

—% GM BZEHE (MIC=0.78 ug/ml) #5® ABK
WHERHBISEIX GM BEE»OOEREKICHR 1 ~
2 KA o7 BONAERKD ABK @ MIC i} 12.5
ug/ml ¥£7:13 25 ug/ml T, GM ® MIC & 12.5 ug
/ml ¥ 721 25 ug/ml IZ LR LTw (Table 3),

2. GM BXUFTOB BE7IAI F2ELEBTF
YHRED ABK HHEER

75 AIFNpMS 91 i}, 73/ RBABEREOR
D, 6 TEFNEBEHRL ) BREBBEOMIERE
AT H8EF#E (AAC (6')/APH (27)) EA*HRETH#
fZF%#AL, GM ¥ (MIC=100 gg/ml), TOB Wt
(MIC=800 ug/ml) [ZMAT, €Dl SM, PC Wit#%
A~¥. LAL, ABK D MIC i 0.78 ug/ml & BRIH %
R¥o MS 353 ZEERTHE S. aureus EB#HT, MIC
¥ GM 2 0.2 ug/ml, ABK %02 ug/ml ThHs, 75
Z 3 F pMS 91 ##> MS 353 (pMS 91) # ABK i
B 1.56 ug/ml CEIRL T, 105 DHET ABK WHZE
BB, HEZERKD ABK ® MIC ik 25 ug/ml
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Table 8. Isolation frequency of arbekacin (ABK) resistant mutants and its MICs
against ABK and gentamicin
No. of wild |MIC of wild type (ug/ml)| Frequency | MIC of mutants ( ug/ml)
type ABK GM of mutants ABK GM

MS 16678 0.78 0.78 8.2x10"* 12.50r28 | 12.50r 25
MS 156582 0.78 0.78 4.4%10" 25 26
MS 155679 0.78 25 2.5%10° 26 or 50 =200
MS 15590 0.78 50 8.4%10°* 26 or 50 %200
MS 15677 1.56 50 1.8%10°¢ 265 or 50 200
MS 15691 1.56 100 1.2%10¢ 50 =200
MS 15584 1.56 =200 3.86%10"* 50 =200
MS 353 (pMS 81) 0.78 100 4.6%10°* 25 =200

7 MRSA strains (MS 15578~MS 15584) were clinically isolated.
Plasmid pMS 91 is encoded determinant for AAC (8') /APH (2") .
Mutants were selected by ABK at 2 x MICs.

ABK: arbekacin, GM: gentamicin

-

' ABK ssiection

Q ABK resistance mutant
mmdueﬁon‘)
@ ‘
mm‘)
@ oumlnunonZ)Q

no plasmid

Fig. 1. 'I‘ransductlon analysis of arbekacin (ABK) resis-
tance in Staphylococcus aureus pMS 91.
Transduction?, transduced by phage S1 and selected
by kanamycin.
Elimination?, eliminated by ethidium bromide at
42TC.
O shows a sensitive to ABK in pMS 91.
@ shows a mutant resistant to ABK in pMS 91.

T, GM ® MIC % 200 ug/ml U EDORERIEICE
LTwv7- (Table 3).

ABK, GM BEREH 75 23 FpMS 91 LoZER
ThHIEIERFT S0, MS353 #ZFAL LT,
ChODBERNROLERA LT . TORR, ®
YA 2 RS MSh, TO—DORERKLAL
MIC (ABK 25 ug/ml, GM = 800 ug/ml) ZxR$dD
T, OB EFAkIZITEHRD MIC (ABK 0.78 ug/ml,
GM 100 ug/ml) 2 RTHDTH-7 (Fig. 1)o D
Z&&h, ABK, GM HEREZER ;MR ICERF
ETAH795AIFOHD 1 HDODTFAIFLOERT

Y, HENEOEREKTHICLIFILNSE, &
DERBIOBT7r—VEHWTHE MS 353 IoF
REAET MR, TXTOKED MIC i2 ABK 25
ug/ml, GM 2 800 ug/ml THolto COERBEA
By OB E HFEOHTEXL L (EB i) X#-T
ABK Bxthrt L7 (Fig. ). Boh7-BEZHA
XEBFIC GM BxtE %2R L, SFEMICHT S MIC iR
# MS 353 ® MIC (ABK 0.2 ug/ml, GM 0.2 ug/ml)
LRALTHors. CORKBEIZ, ABK Mt GM Bt
HEPLTHEY, TOREMBEOREAFIRTIXIF
pMS 91 LICHEETAZLETRTIHDTH 5,

3. T3I/KREEHRKL PCase lLifHE

1) BERXLBEX

JoHk MS 353 (pMS 91), BIUE LB LERK
DHUET7IAIFERBEAKROREOBARERL
HWEL, ThOEE.Z 1 LLABOERBEAKROR
EKEARMMEL Table 4 ISRLA. COREIHE
KERABROBHREROMMEIZ, KM 2K L
T2 6.2 1%, ABK 2% 6.1 5L i2IZMERIREETH
272

TLRAVERD 50 %% B+ 280 KM o+
% ABK O MA%i2, KM % 100 & L7848, ©
# MS 353 (pMS 91) Tit 2.1, ERBEAKTS 20
LWEIZZEETH -7 (Table5)o DL}, 4H
SMLLERKD ABK RER#TE X 2T 2 AAC (6')/
APH (27) REEOERERENETLLTVEVWCE
ERLTWAS,

2) PCase HiE#:

77A3IF pMS 91 BR=¥Y) VRtERIEFEEA
LTwasZeHhH, Tk MS 353 (pMS 91) t %
REBIUVERGKHROBEBEHAMKICO VT PCase
FRUEL, TOREETHBRF L2 (Table 6). ¥
FIEH X, MS 353 (pMS 91)-1TiHHEZ REIZIE
BT 1214 BEEEAKRTIR 15 BThot, £
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Table 4. Relative rate of enzyme activity of AAC (6') /APH (2")
Relative rate of AAC (6') /APH (2") activity

Substrate Wild type
Transduct
(MS 353 (pMS 81)) snaductant
KM 1.0 6.2
ABK 1.0 6.1

Enzyme activity of each substrate is expresaed as the relative rate
of inactivation, taking the absolute rate of KM or ABK as 1.0.
Transductant, see in the text.

KM: kanamycin, ABK: arbekacin

Table 5. Relative rate of enzyme activity of MS 363 (pMS 91)
(560% inactivated)

Relative rate of enzyme activity

Substrate Wild type Transductant
(MS 353 (pMS 91))
KM 100 100
ABK 2.1 2.0

Enzyme activity of erch substrate is expressed as the relative rate
of inactivation, taking the absolute rate of KM as 100.

Plasmid pMS 91 is encoded determinant for AAC (6') /APH (2") .
Transductant, see in the text.

KM: kanamycin, ABK: arbekacin

Table 6. f -Lactamase activity of MS 353 (pMS 91)
(uw/mg protein)

Strain MS 353 (pMS 91)-1 | MS 353 (pMS 91)-2
Wild type 144 1.31

Mutant® 1.68(%x12) 1.51(x1.2)
Transductant® 2.13 (x1.5) 1.43 (x1.1)

Numbers indicate the f# -lactamase activity (u/mg protein) of PCG

as a substrate.

» Mutant selected by arbekacin (1.56 u#g/ml) .

¥ Transductant from mutant® to MS 353 selected by kanamycin
(25 ug/ml) .

MS 353 (pMS 91)-2 2B L Tid, MEZERKTHEE
2121, BEHEAKRTRLIETHY, WTFhoif
&b PCase i 2 U LD LRBZZBD oM % d o
720

ImL. ®

ABK % VCM 2 ¥ DL RO HERICOART
HERTEARED MRSA I20WVWT, WhkDHEAKE
RYOXIICHERALTHETREDY, TLRABRRE
LTER%%559 MRSA IZ, &Il T DM,
BUERBAICRARSNA TS, HEMoONIBIRE
L YBELVWEETHS.

ABK i3 MRSA (3L T, ¥z AENZRET
LZHEETHY, F72BHBRICHLTHRENZA
+2%, LA L, 1983 EDEBKS M MRSA O%ZH»TH,
3 T2 ABK ® MIC #%6.25 ug/ml M\ E%ZRT B H
BEshTwao, ReORECHEKIMELT ¥V IRE
100 % ABK BEMEAMMTE L VIRE (WHERRE

fl) #%3.13 ug/ml THoAZ &HH, ABK D MIC ¢
6.25 ug/ml L EZ MMM L Thid, 1988, 1989 FD
BREA¥ELEWKMBZICBITS ABK BENIZ, 2
& h7/x MRSA 549 &% 11 #% (2.0 %) FEL TV
L, B 4 Ml HAMES N7 ABK WEH 18 &
2EDTH, MIC 3 50 ug/ml U EDOREREEIZHF
LMo

LHL4E, BKSHE MRSA (2WT, THED
ABK 0 MIC O 2 tDOiRED ABK TRRL TH W
HERKOHMBMEEIZX 10~ 10 L HBMEHEETD
A iHhb, 4% ABK OfA L L b ICREE DM
FHEhB, LA2AL—FT, ABK WHEHEHIZhEW
colony &£ %29, ChIZHAMRIZREENFVEVIH#
HbHAHW, B ABK BirlisEhizLIEME LW
IMEMNEVDR, COTENF—RHELE-TWAELED
Eiobhad,

MRSA @RS HMEEZRT?, 73/ EBENE
X, MEXT I RBABSEERLEATACLICX
250T, TI/KBABEMELTELETLIEN, 7
I/ RBECRETH L, BEETHEINE, FO
HAEWRFEORHOELETI2BEEROERLELZV A
ANBEILTRIAHLENRB VY, S qureus RKELET S
FLT7I) RBEBHERER 6 -TEF IV EBEX
(AAC (6")) Lt 2"-V vyMEBEX (APH (27)) OW
EHErAETARE 4-77=) VEBEEE (AAD 1))
BIU3-) yBEBEE (APH (3')) ThaHWw,
ZLT, APH (27) i3 GM & TOB ICHERE%ZRL,
AAD (4') X GM ®&3%, TOB W%, APH (3’) &
GM, TOB E&%#, KM BEZR{e", 758 TH
MEXh? GM H¥ED S. aureus D% X AAC(6°)/
APH (2") % B4+ 59, 15 %k?D MRSA Tit, 12 #%
(80 %) #*GM Wt TOB W TH o722 & hbH, Th
SOMKIIAS R LS AAC (6')/APH (27) E4AKE
Zz6h, 3K (20 %) 2° GM ®Z# TOB Wit T,
AAD (4') BEMKTHELEZON, ThLOEH
MOR%LH%D ABK EROMBIHEIX, GM Bx#
BEh GM BIERO A E» o7, 72 ABK RHEZE
RO GM O MIC i, & WV EERELZRLL. &
hix, GM BH#RICH\WT, ABK Wtk: GM Wik H
MLTWwaZEZ2RLTHEY (MBI 0.807), ABK
HERBEZREI7 IV EBEBEREOTTH AAC
(6")/APH (2") M BRLTVE I LARBIh
720 —%, GM BZHE» S ABK @kl S 7
A, COERKIZAMKIC GM SN LTHHEEREZ
RLECEHRS, ThODERKORSESEIZI LAY
FhEREL2DDOLEREIND D, TOFMIEIAH
Thbo

75 A3 F pMS 91 i3, AAC (6')/APH (2") B4
BIEFEBEL GM, TOB Btk%2 52579 AIFT
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b, COT7IRAIVFERL S. aureus XHWT,
ABK, GM mERMERKEBICLANTEL, SO
EREOBEEME AAC (6')/APH (2°) E4aRidik
&Y 6 HEHMMLTVWA, EbICCHMEERKERR
RALLCKR BEWHoERzBDOLONTY, HHEER
7923 FpMS 91 L7 I/ KERAEHARK AAC
(6')/APH (2") BEAREZETFOERTHDIZ LAKME
nr,

LHL, ABKi2 S. aureus DEET 27 3/ EME&
BEARROERIIZNICL I EFHALATV SR,
Ehid ABK %) YB{tEhd 2" NOABREEXAHLT
WTH, 147 4-amino-2-hydroxybutyryl % (AHB
Xx) PEETILDTHEY, SHDORLADKRTHE
R 50 oHix EM*EIX, KM % 100 & L7=RIC ABK
¥ MS 353 (pMS 91) T 2.1, WttEHKAKRTIZ 2.0
THole Thid ABK »F KM ICHXT, 73 /KK
HEEREICLI-T, BRI22IEmENIZ{\ It
RTEEHIC, HEXRIBEOEREREORELL
Y0, RUZERTREVWCEERLTWS, —4,
PCOMURIZTFEZORETDHIZ/IAIFpMS 91 ICH
WT, e HBEREBIUEERABKTIZ PCase
HIEHH 1.1 ~ 15 B Tholco CROHDRKRNDS,
ABK O#t{tiz pMS 91 DV —HOMMIZL 56D
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High resistance mechanisms of methicillin-resistant
Staphylococcus aureus to arbekacin
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Maebashi-shi, Gunma 371, Japan

Arbekacin (ABK)-highly resistant mutants were isolated from methicillin-resistant Staphylococcus
aureus (MRSA) of clinical isolates which showed low resistance (1.56 ug/ml of MIC) or sensitivity
(0.78 ug/ml of MIC) to ABK. The mutants derived from gentamicin (GM) (25 ug/ml to 100 ug/ml of
MIC) and tobramycin (TOB) resistant strains expressed ABK resistance at a level of 12.5 ug/ml or
25 ug/ml of MIC, and at highly GM resistant levels equal to or exceeding 200 ug/ml. Plasmid pMS
91 is a laboratory plasmid and confers GM (100 ug/ml of MIC) and TOB (800 ug/ml of MIC) resis-
tances but is sensitive to ABK (0.78 ug/ml of MIC) in S. aqureus, and encodes a determinant for
bifunctional aminoglycoside modifying enzymes of 6’ -aminoglycosides acetyltransferase (AAC (6'))
and 2"-aminoglycosides phosphotransferase (APH (2")). ABK resistant mutants were isolated from
S. aureus MS353 carrying pMS91, and the mutants expressed ABK and GM resistances at a level
of 25 ug/ml, and at levels equal to or exceeding 200 ug/ml of MIC, respectively. The amount of
the aminoglycoside modifying enzyme AAC (6' YAPH (2”) in the mutant strain was six times more
than that of the parent strain. The relative enzyme activities to ABK of the parent and mutant
strains were 2% that of kanamycin (KM). These results indicate that the ABK-highly resistant
mutant of GM-TOB resistant S. aureus resulted from an increased amount of the aminoglycoside
modifying enzyme of AAC (6’ YAPH (2").



