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CHEMOTHERAPY

TFPYRMOBETSH7 { /M EEMMEROBRRIZOWVT

- S M
MWEARCK IR AN R
(£ M BREE)

(FER1 59 4= 8 A 20 A%

1983421 B M7 A ¥ COMMIC, FRALESRH RO ROMMER TR - FcMEHH L
DRI, MADT ¢/ NeBAR (AGs) IKRIEYRT 7V oBRINE, X2LAD S KRICH
WT 1983 £ 9 AAGME 11 S CoOMICAMERT: AGs MtED 7 F oMLY XD K e
Lo ¥LT, AGs oA AMET S L ELIC, ThOOMKSILMELI-NGKL Y
BEERAIENL, IUATA Y b =7 - 7y 4L EANFH L mNE AV 1o REEATTE
Ltk b, AGs SMRERYRRL, MTFIB~D X5 e,

1. L7’ AGs RHE#iiz, &0 EBFIRHEA2—v0b, 32D IV —FRPFBHEHTE
7oht, FORDSEOMBEHRRONBL LAB2 EMID I -7 RT WKL, RIZEXD
B2 — ORI h BN D AGs BHMXY BEELTVLBZ LAHALMICEhI, Thb
+, KM,GM, AMK 7 Ficigtto 2o 74— 70Kz, 61 LVDM 1515 BEEHH,
LVDM icfitt® 2)-a & LVDM D 2)-bl L ic3iF 5 & ENTR:, 2)-2 KRT5MiL,
2"-APH & 6'-AAC o bifunctional 7ciEtt v A+ 58Me, 3-APH LY ELEL, 2)-b izKT53
B3 bifunctional ZMEDIYHBLTEL T I M ChHoTo B3DI/A—-TELELIKM &
AMK it o ki, +~TC 4,4"-AAD DA% EATOIMTH -1,

2. 4,4"-AAD Y¥E4ATHHEIZ, 2D/ —7D hicb BHIALA, Fhboo KHiz2 8L
D AGs MR YELTIW THHT0 TROOMEERIXF A TAV b =T - T €1
LA Y > THRETE

3. 4,4'-AAD *E4ATHEL, XFHRARD A, BAWRERN&HELHOMES
CLBBEEC B SR, ¥, ThALOELMIZ, i, FMUS D\ IZERRBE A HOWME
izd BHEhic, £LT, 4,4"-AAD #E4AT5WiL, S.aureus L H{, S.epidermidis 1= %<
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REShaf@EsrRohis,

4 REMECHITHMELRAUSTSHECHD AGs MR, LS EN L7 HlmikY
Bl 7o RIS L »C, HERE LTOA—TH5C ENRRIAL,

Bz, 1975 FR/PMROEE 7 F v RERRE » b
kanamycin fi{#: @ Staphylococcus aureus (S. aureus)
ARV L TR, KEoXAMEo BRCERL, #
SHHTLRETDORENRELED TR, EbIKK, %
D7 3 REGEAGS) ST 5MEMBD 2/ = X4
CowTh, GM HEE IS hicox B, +
hoDEI B LCERC LS EH O 68480 %
nuclear magnetic resonance (NMR) i X » T## LT
VAN, KK TREENEL HBOA LA 4,4~
772V VEBER (4,4'-AAD) %EATHLEEES
ha7 FOREYIH, BE EEO FREFREZ T
BROREMBOFNL IR B I IR, TR &
pb, 198341 AnBMT7 » AMK bl s T, FEM

BoTWHBEHBLLHMERT FORBES Y
T, AGs KT 5B 2 M, TOMFTLfTxo%o
EOEKER, EROFRBETHTME hD S aureus © AGs
CHTaME - viIKiz, K2{HPT3IHDDs47
RBBH L RHLEY, +hbb, Llo 7r—-7ik,
kanamycin Lt ¥ & T E ¥, ®20 71— 7R,

kanamycin IZ J1 x T gentamicin, dibekacin, tobra-
mycin ¥ X ¢ sisomicin %X b HEX TTORED
4, amikacin KK L FHEL FORE Y RTRE 83
© 7 ~— 7%, tobramycin ¢ amikacin I % & O #
t, 7o v dibekacin K izeh SEO R R+ 2,

gentamicin £ sisomicin Kliﬁﬁfiaﬁﬁ-&t 3,
LT, COX Rkl E—~vok, 27 75—
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LHB@EO7 FYRN (coag. M7 FyRN) X
tAMEROhB T LV MELTERY, 2, =
noH0 AGs HEMO RN, ME2-VvORRB
{2h®D S aureus k coag. 7 FYRNEL v B
HLT, EhEhoMHBERET S AGs SMMROMN
EMYL, ThRESWTCEhERONREN T
mMe ER LT, AGs MR O REFIM M — #ic
DVWTOLRRET oY 0O #R, 7 FoORNIE
&35 AGs SHNXIZI 3'-) YRIESNHR(S-APH),
2"-) YRESBMX (2"-APH) & 6-7x+ L ESNR
(6'-AAC) ALY N3 MR, ¥ I U 4,4"-AAD
O3 oOMREBIZLAHOME R, ¥LT, 7
FOoRBCAhE, MEE2A2bLOY, RAOSMBL
YEALKTINNRIL, tONFRLPERIAIAMLTEIS
cé, LT, REENCLM—TII LTI A
toThd,

ChoDEMB YRR T IR, AGs 3t +5
BEA2—VORBENL L, DIBEHRNT S - LT
ETHBN, LarLlikdn, £0 X5 M, AL
RISEEROBRBEC ST S3TNAMREZTCOEIR
7= AGs HEEO 2L RA LRI REE DV TRNLE
LDOTAHY, BEREHBRILSMEL S8 OBk
DNTRRI DT\, ¥, ML LOMEIH
5 AGs B0 7 FoREBECSWTLARORKIAES
hE5bDONDOLENYEILDDIILLLETCH T, £
D, BEIX, ELRBERLL 1983 EO 1AL 70
AMcbl o THXE7 FOREOHME, IHKESL
OEUEYRY, Mx TEBS LFFOER YL H AGs &
BExTRT7 FoRBOSEEXRT, Th b oBD AGs
CRTARESAF—- Vv ERARDBE L LT, AGs {Efim
RYBERRBFCATAV V=T - T o4 (5
* T 9w 4E) LEMEYAWEREFNTFEL LA
WTREL, Mg s—vEoBRERZOWTHERLD
THRET 5,

I. #H & H &

1. fEREHK

1) XEMBERBL L h DR

S.aureus | >\~ Tix 1983 4£1 A » b R4 4 A,
coag. Btk 7 N v EREIc oW Tt 1983 £ 1 A b R4
7 A ¥ CofMb, FRAFREDHBREPRRE
BEEREE TR - BREERE X H S8 S h kRO
T, BTN EHRZHRESECHE->T AGs I©
T BBH Y BRSO D AGs fEEOF b,
MR L2 /L — 7L EI3D IV —-FERTHER
bhaE 66 Y BV, BER¥EMRFCH LA, miliL
L-BHEDOWRIL, S. aureus HIABLEEHRE 16 ¥, MK

BAHER 10 ¥k, coag. Mtk 7 N v BRIV ABZM % k%
24 B, ARBEBE 16 BETH D,

2) MR X DO MME

TRO 5 BRIz T, 198349 AMBMELL B ¥
CTORMIZINM L7 kanamycin (KM), gentamicin
(GM) &%\ i amikacin (AMK) o\ vPFhpic fig b
¥ RT S.aureus 3 XU coag. [kt 7 F o BRI DL 5w
%17, RRZA I S50 etig, 1) B)IIRE
KN REISLSE (S. aureus 4 ¥, 'coag. itk 7 F w B
W), 2) BARKYEHM MBI £ 5% M3 A0 M
ER (S. aureus 17 ¥, coag. Mits: 7 F w BB 1 #6), 3)
NIME B KELEMABELYEE (S. aureus 1 B, coag. i
7 FOREIK), 4) ARKKEELR/ RIS HE
(S. aureus 3%, coag. [Rt:7 FoURRE 11 % ) XUt
5 BEBRTERMEBIKME « v & — (S. aureus 21 #,
coag. Mt 7 K ORI 9#K) D A3 84 BkTHB, Th
LOEKIL, RIS RFESTHENTECR-T, &
ZEYBENEL, AGs THiMY RLABEEKD dhb
29 B MEIEAIC M LT, BIdo x4 RMRBEHED
B ohH L 66 Bk& & b ICBERERIRBTIC Bt L1,
fORER R D Wk O M L 29 ko AR L, S.
aureus N 15 Bk, S.epidermidis p% 14 Bk TH - 7oit,
BEREMBRN L T -7 ChHOEIZ2VTid, SP-18
(BAME) 2AVCTHEORERTL-bDTH2,

2. EHRZTHNE B

L L7c@litkic oW T, BREBEESEREY i
L, FEAENRCAHTIRIHLRE Lico XK E
Li-#RNEY B Z, AGs © 5%, KM, lividomycin
(LVDM), GM, dibekacin(DKB), tobramycin(TOB),
AMK D 6%), % O fb iz, benzylpenicillin (PCG),
cloxacillin (MCIPC), cefazolin (CEZ), cefmetazole
(CM2Z), ceftizoxime(CZX), tetracycline(TC), clinda-
mycin(CLDM) T, \w¥hid, ThEh o EFrHE
LTUAMESHE L WREEXFFIILDOTH S, iUt
BT 4 A7 (BK) AL, BRIREHELE
#®E (MIC) ORIEX, HEBRERRZM broth T 37°C
18 B R LA-EORKE, TOREY 100 FicfHR
LB & oWTITe - 1o

3. BROMH

#EBREK X, GM 5\ 2 TOB 10 yg/ml * & {5
Tryptic Soy broth (TS broth) 10 ml i #gfE L, 37°C
= 18 BRISRL Ty, FOEK Sml % 150ml
® TS broth iz #EfE L TMECHEMO % T 37°C
TIREER YTl -7 £LT, 4°C, 8,000r. p.m, 10
HOELI b B L, #EE % 0.1M PMK buffer
{0. 1M phosphate buffer, 60mM KCI, 10mM
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Mg(CH,C00), + 4 H;0, 6 mM J-mercaptoethancl,
10% glycerol pH 6.8} T—Ekti L, KRz, Mkt
5~6ml ©» PMK buffer izBA#l L, kM L7cAtS 30 &
2BDEH WP (9KHz, KUBOTA 200 M) T -
oo WMMEE, 4°C, 8,000r. p.m., 10 SMO R LY T e
Vv, ERES L E6I 4°C, 40,000r.p.m,, 60 43R0
L, #ohic My EREREE LTHRA LR,

4 BEREtEONE

1) 3747 v=7 7 1k

EMRRPICHEET 2 AGs SMMROEMiL, HE
OWMILEWL BT, TORERICA VS AGs DX
REREIC L > THAUTIZ ENMMBTHDT LD,
MToO ERtahy Auvte Thbd 7+ 1 ES
MROMITICIZ [1C]-acetyl coenzyme A (MC-acetyl
CoA 2.2Ci/mmol), Y MR O BT 12X -
#pl-adenosine-triphosphate (y-*P ATP 3,000Ci/
mmol) ¥ XV 75 =) L EBMRD KT [MCIATP
(1.0mCi/mmol) ¥ {#f L1z, BHEMNED DD ENFE
hOERIZTROLEITHS,

A. TeFLEBBXDORIGR

Enzyme 40 ul
[CJAcetyl CoA(final 0.5 xCi) 10 ul
1mM SISO 10 ul
0.1 M PMK buffer 40 ul
Total 100 ul
B. 2" fIoKBESB L 3 LOKRED Y YK
BEXORER
Enzyme 40 ul
[r-%*P] ATP(final 0.5 uCi) 10 ul
1mM SISO or LVDM 10 ul
0.1 M PMK buffer 40 ul
Total 100 ul
C. 77 =V EBERORILR
Enzyme 40 ul
[#C] ATP(final 0. 34 xCi) 20 ul
1mM TOB 10 ul
0.1 M PMK buffer 30 ul
Total 100 ul

FAMRRCOVT, LB LT RTORERORE
YRR Lo &4 DRIEHIZ, 37°C T 60 £ incuba-
tion LA#%, 7yt = v oOH#K (phosphocellulose
paper P81) EiZ 20 pl T O T LTHB I ® 1, KT,
72°C DB T IEEH LA DMRRICL EIE X4, %
VWTHKT4EIEEG LIcRER SR, ThoDREN
D BHERI G v Fr—2 3 vy v 2 — (Aloka

LSC-700 &) 1o X h MEL, =v +o—r EREM
iV IA) bomiic k), EhERORRLEA
HORK~DI D ARDNMEL NN LT AGs MR
MR LT

2) MEAHFRIC XD SHWRDORE

BeMs L, 3-APH gt 5mim {S.
aureus MS 353 (pTU 512) skt 3-APH kT
Ak}, 6'-AAC 3 X T¥ 2"-APH o bifunctional /zifif8
YN TSR T MW (S. aureus MS 353 (pTU
068) KM AEDMRLYFAVTIEM) 6 X5 4, 4'-AAD £
T AMMmiN (S. aureus TK 729 B E£D 4,4'-AAD
Y BTN YWALT, SNXEPCHFETS
AGs AR DMRY immunodiffusion FRIZX DTk
- 1o immunodiffusion IO YA K (HEScm Dy
- % (M) 1, Sigma agarose 0.5g, Difco agar
0.58 NIVE{F VDAL 01g%01M<Xps-
A& buffer(pH 8.6)100ml i— ML 7= b D% Sml %
ELTHA LY, YK, PREAMRLANDE
»HD ¢ 0.5mm D well ¥{EH, XHKKED RAC
S5mm OWE DT, 4BOHKA well LFRL
Mk XOPME I 5MHMRMIX, &4 30p 4D well
REAL, 3AMSEMCKEL - HRG|OWEY
mELI,

II. & ?
1. FEHERMBEHXED AGs MiEEic 17 5 AGs
SRR OV

FEHRARFRENRES CHR > BRREH L
SMEIhi: AGs EDO 7 FORE X D, MXFHERH
T o0 BAL 66 %D ARIE, Tablel & X ¥
Table2 WiRLIcEBHTH B,

Tihebhb, S aureus IZOWTCIL, 2070 - 7R
THLEZOND A2 - YRLLEKOTNG, AR
BEHE 10 Bk, ARBEHR 10 KO 20 K &fF
ACHHEL, 307 -7 RT5LELOhORE
A& — R LICEkR, RENMMPICKE LBCAR
REHRED 6 Bkt b L7z, coag. kit 7 ¥ v BR
ZOWTh, ARIZLTE20 74 — S 12 RT S LIEE
ThaMgkn bit, ARBEHX 12 &, sREEhE
10 BkDB 22 B BIFALRY, 3 D7 —7ER
THLHERBINSEEL, ARBEHREMS 12 4,
ARBEHRE ND 6 Bk EIFAC RAZ, D¥D,
AGs LR T A2 - b, 2070 -7 R
THLEADNDEIR, 28 KESBBRBINIC &
2o, EEHITEH 42 BEZRBY, 3D 74 - 7BET
BEEXLORBECOWTL, 3 32 tk & REARHE
wIkinb, BREAEDRKIDWT AGs DIEHME
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Table 1 Resistance patterhs to aminoglycosides of Staphylococcus aurens isolated from clinical materials

at Teikyo University Hospital

- Inpatient Outpatient
- Resistance pattern No. of strains No. of strains No. of strains No. of strains
est pa isolated extracted isolated extracted
1) KM 44(18.1%) 3(10.7%)
2) KM, GM and AMK 193(79.4%) 10 25(89.3%) 10
3) KM, TOB and AMK 6( 2.5%) 6 0
Total 243 16 28 10

Table 2 Resistance

patterns to aminoglycosides of coagulase nega
materials at Teikyo University Hospital

tive staphylococci isolated from clinical

Inpatient Outpatient
Resistance pattern No. of strains No. of strains No. of strains No. of strains
eSS P isolated extracted isolated extracted

1) KM 15(15.6%) 15(37.5%)

2) KM, GM and AMK 64(66.7%) 12 16(40.0%) 10

3) KM, TOB and AMK 17(17.7%) 12 9(22.5%) 6

Total 96 24 40 16

YRELEC LR D, ZRHBLCEETSD 2)-b LD LATEL,

ThbD AGs FHEED S5 B, S.aureus 1IZOWTD
AGs T oEilE 2 —vE, FLF T o TER
#3¢ AGs SR L OMEITOVWTORNRKY,
Table3 12530 AGs KT AR Z—vhbE2D
I —TIRTS LEEINL-EBIZ, TOHRMDOLE
b, B 2'-APH & 6-AAC ORBEY H T 5%
DEENBH LIS, FOMIc, B1OI7L— 71K
THECRHIh? 3-APH #LEETHEE, EEL
huBEEic KBXht, T bD Bkkix, Table3 i
2)-a KLV 2)-b & LTHRLAX 5ic, LVDM it
PREUYANB LR L >TERTH I ENTETD
ot X1, ThODEDHRIIE, bk, 3D/
- JRRTAENEETS 4,4"-AAD XL ELETHH
b, PEKTIRDEHBOLNRIN, H3DOS/V-TE
LEB, =0 4,4"-AAD DR Y ELETHIETHSH
LiMHLTEL DL, £ AGs T omtE 5 —
YOERIE, Hich BRI EOEOEE TS AGs 58
BRYRBLTWAbDEEL BRI,

coag. &Mt 7 F Y BRE iDL T OB %, Tabled iI©
Tt B2 /N —FBT B EEXLLRIHREEH
XEED 5 B 1 BRiL S.cohnii, 2#¥kix S. haemolyticus &
AEXh, +OMOEMKILT~T S. epidermidis TH -
o ChODEIEFWTHEEC L ARVIZROAT,
S.aureus & [, H2D /1 —7ix 2'-APH L 6'-
AAC Ol HT 5 MK L 3-APH tx BE4TS
2)-a }, 2"-APH & 6-AAC OTHHEYHTHBEED

LT, ThbomMEkiit, 36K, 4,4-AAD *3},
BAETOEEEMN S. aureus X HH B BHbHh, #Hi
ABedik#k (8/12=66.7%) T, 4t 3%k i 3k ¥ (2/10=
20.0%) LHNTENDLDOELEE, BN EV5HIRYR
e

—F, B30 I —FRT5 @, TXC 4,4-
AAD @ EAEDARZ HLTWAHI LABALMIC Sh
o

2. AFEDANOMABRE VORI T FORECE

W% AGs fittk & AGs fS#iBEEICOWT

sy 2o 5k Rt AGs fithko 7 F v &>
WTHBERABRZEYIE LA, AGs D WFhhd
XA T U=k, S.aurens 46 ¥, S.epider
midis 38 %THH, FOMOBMFEI NI coag.
Bt 7 FOoREII e ot SHHDEED AGs Tt
T 5 % — ~i%, Table5 35 X ¢ Table 6 iciR3,o
BHE Ve, ZHBRMORBIITEL oD, £
{4 3t LT Bk B &, Table5 iz 77 L 7= S. aureus
Tit, 1o /-7 BT5LELH N 5 KM,
LVDM k@i 6 8 (13.0%) THhH, o7/ —
BT AEIL 30 Bk (65.2%) LmbLHL, E3DS
N =7 BT A A KRR ARE, S5 ET
7210 Bk (2L.7%) DA TH o1 ThHOED AGs
wxtd Bt & — vik, EXEMBRRETREI R
AGs iEOMmME -4 — v & EFHit 2R Aohis
Moleht, B30I/ —FCBRTHEELLRDED,
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B et
Table 3 AG mdifyimg cnzymes from Staplylococcns amrens Wwolated from clinical materials at Teikyo Univ. Hospital

Resi " " (No & l%— T iinr,\mv'
aesistince pattern Seree O, Strain _— e ——
o 6-AACH 2-API GAPIL L A -AAD
2)-a 634 4 4 -
KM:LVDN -GN AMK-TOB Inpatient 661 -+ + -
6 727 4 + -
730 4 | 4
731 4 + -
781 + 4 -
(2316 4 + ~
Oulpatient 0-333 + + -
(%) 007 4 + _
{0669 4 + -
072 + +
0773 + + -
0-774 - 4+ -
0O-811 + + -
2)-b 539 +- - -
KM-GM-AMK-TOB Inpatient 541 4 - LT
) 589 4 - Py
590 -+ - -
Outpaticent 0-511 4 - -
(2) ()-587 +- - -
3) [0S - - o
KM-AMK-TOB Inpatient 729 - - T+
(6) 784 - - -
790 - - -
803 - - -
806 - - -

*Enzyme :@ 3 -APH= 3 -phosphotransferase

3

2"-APH =2"-phosphotransferase

6 -AAC=6"-acetyltransferase

1 ,4"-AAD - {',{"-adenylyltransferase
AFERUERBEK THAZ ENFER I NI,

Table 6 =/ L7: S.epidermidis © AGs fiith < # —
vy, EEANTE S. aureus DL & — v L KEiTT
ateh, ZTOEBTIX, BREEME L 4 —hbsy
EXRI 1N E3D /N -7 BT HLELRAET
éof;o

B Lic S. aureus 1% FEH X 1 5 AGs {EfifsE
& AGs ittt 2 — v LD BRI DT AN iR A
Table7 icRd, E20 7L — 7B+ 5 BBREK T,
FTXT LVDM Mt SUH 2D 70 — 7D 2)-a 2 &
TAHET, 2"-APH & 6-AAC OFHBEYHTIHE
&, 3-APH D 2 BHOMEXELTIETH), B3
DIV —TFBT D EBbh s B KK RS &REbh %
BRi%, TXT 4,4"-AAD % BEATBHET Ho1, Ic
B, ThHOHEEFICIL, AEMBRETCHBINIE
BPCRbhI L5, 2070 -7 BT80S

iz, 4,4"-AAD ¥ { EBsic BEETAEIZ R Shithy
-1

S. epidermidis (= >\ T O L Table8 iZiR”d, X
$HBRFBLD LRI S h i AGs RHEE & @i, 2
DI —FicRTH5EE, LVDM g0 BEIK-T
2"-APH & 6-AAC ORREX HT2BXOfRIC, 26
o 3-APH L, BEAETHOWMEELLLVE, Thebd
2)-a & 2)-b Lz FB o ENTEI, ¥, BRBE
gt 2 —hoREERIEIDO 7L - FIZRTEL
Ex bhtc@iz, 4,4-AAD D2 x E4ETHETH-
T2 FLT, £OftIC, 2D 71 —FicBRTHETIR
HHD, BIEX»SED 1k EJIGEKR 5D 1K,
4,4'-AAD DEEFEYL HELTV5%05H5 MR
Haht, £FL LTSS &, £¥THRIE Xhi-AGs
MEEC ST oME LR UREY AT oM vEETS
B, RIS ECTLEDOhAZ L s,
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Table 4 AG-modifying enzymes from coagulase negative staphylococci isolated from clinica! materials at Teikyo
Univ. Hospital ‘

Enzyme
6-AAC+2-.APH 3.APH 4,4-AAD

Resistance pattern Source (No.) Strain

<+ 3

2)a 318

KM-LVDM-GM-AMK-TOB Inpatient 336
m 355
390
400
453
455

0-305
OQutpatient 0-319
8) 0-1003

* 0-1019
0-1025

¢+ 0-1065
0-1072

e+ 0-1097

2)b 307

KM-GM-AMK-TOB Inpatient 427
5) 462
467
483

Qutpatient 0-1062
2 0-1098
3 301 - - Pt
KM-AMK-TOB Inpatient 1001 - - C
(12) 1018 - - P
1025 - - Pb

1030 - - +

1037 - - +
1081 - - Pt
1096 - - P
: + H

_‘

+

+

P S ST

|

I R R § E I S upr i

+ +
|
|

1111 - -
1219 - -
1221 - -
1252 - -

0-1040: - -
Outpatient 0-1091 - -

(6) 0-1099 - -
0-1101 - -
0O-1111 - -
0-1212 - -

* S.cohnii, ** S.haemolﬂz’cus

e, AERKENLO 1 EKE (No.60) T, BERIE 3. REFHRETEC L ZHROR—H
BB o foht, FOEER, WESBE LT LGk Ty M BICL D AGs BEiEEEEY
CEROELARNBRIDicvTodd, BBV, BE ORE LAKRERRRB MK LR 05 ShicE
BoFEBHEOESC I AWMEETHETERELAELD  KOTNTIH fhilh LICEBERY AVT, 3-APH,
Rhice 6-AAC & 2'-APH OW#EYHTHIMER LV 4,

4"-AAD T3 LCIEM LM% RIG & ¥, RO
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Table 5 Resistance patterns to aminoglycosides of Staphylococcus aureus isolated from clinical materials at five

hospitals other than Teikyo Univ. Hospital

Resistance pattern Asahikawa Nichidai Kawasaki Kurume Kagoshima Total
1) KM and LVDM 0 1 0 0 5 6(13.0%)
2)}-a KM, LVDM, GM and AMK 2 6 1 3 15 27(58.7;%)
2)b KM, GM and AMK 2 0 0 0 1 K¢ 6.50/0)
3) KM, TOB and AMK 0 10 0 0 0 10(21.7%)
Total 4 17 1 3 21 46

Table 6 Resistance patterns to aminoglycosides of Staphylococcus cpidermidis isolated from clinical materiuls at five

hospitals other than Teikyo Univ. Hospital

Resistance pattern Asahikawa Nichidai Kawasaki Kurume Kagoshima Total
1) KM and LVDM 2 0 2 2 1 701%.47,)
2)-a KM, LVDM, GM and AMK 3 1 6 7 4 21055.27]
2)-b KM, GM and AMK 3 0 1 2 3 9(23.7%)
3) KM, TOB and AMK 0 0 0 0 1 1(26%)
Total 8 1 9 | o 1 s Im

Table 7 AG-modifying enzymes from Staphylococcus aureus isolated from clinical materials at five hospitals other

than Teikyo Univ. Hospital

Enzyme
Hospital Resistance pattern Strain
6-AAC+2-APH 3-APH ! 4.4-AAD
Asahikawa 2)-a KM-LVDM:GM-AMK 62 + + -
-TOB 73 + + } -
Nichidai 2)-a KM-LVDM-GM-AMK 89 + + ! -
-TOB 109 + + ! _
3) KM-AMK-TOB 79 - - ! N
81 - - : -
82 - - . -
85 - - ~
88 - - -
99 - - | LT
Kawasaki 2)-a KM-LVDM-GM-AMK 42 + + T -
-TOB |
Kurume 2)-a KM-LVDM-GM-AMK 55 + + -
-TOB 57 + + -
Kagoshima 2)-a KM-LVDM-G\-AMK 9 + + -
-TOB 25 + + -

BT LD AGs BHBRDO BEFEHR -z oW THR
#F LT DRI, Table3, Tabled4, Table? 3s X 7
Table 8 IZRLICT O + 7 o €A ETHEBORIBEE
HOFELTXT—RKLI, £DFNE, W OhDF|
#R T, Fig.licit 4,4"-AAD OEERE LTI h
TefbiERR & W 5 ShcEROBREY R~ T, F.LD well
it ehZho AGs BRI 35 Mg nEA X
nTED, A BC LAMFI well iTid, FhooHm
BRERTHCDR, FIEE LTHG BN I h7-AGs

BHMRBETEALTHD, £LT, ad well ZiXl
REBRFE LY 2 -2 065353 h1:S. epidermidis No.8
BrL DB/ MBENHL, b L co well iz HAHERRE
LR E N1 S. aureus No. 79 #: & No. 81 %
NHBCEMERY ThEhAEALTH S, LW Tholt
REHRICE\ T, 4,4"-AAD i+ 3 Himd L oM
12D HBAMR IR R TR X s,

Fig.2 ici¥, 4,4"-AAD 213 Cidic <, FoMOME
DEELRLRL, BIEXNLS 52Xt S.epider
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Table 8 AG-modifying enzymes from Staphviococcus epidermidis isolated from clinical materials atfour hospitals

other than Teikyo Univ. Hospital

. Enzyme
Hospital Resistance pattern Strain
6-AAC+2-APH 3.APH 4'4"-AAD
Asahikawa 2)-a KM:LVDM-GM-AMK 67 [ | -
+TOB 7 + l -
2)-b KM:GM-AMK-TOB 66 + -
75 + -
Kawasaki 2)-a KM:LVDM-GM-AMK 40 + + -
+TOB 44 + f
Kurume 2)-a KM:LVDM:GM-AMK 46 + 4+ -
+TOB 60 - - -
2)-b KM-GM+AMK-TOB 54 + - -
Kagoshima 2)-a KM:LVDM:-GM+-AMK 13 4 + —
+TOB 20 + + -
2)-b KM:GM-AMK:-TOB 11 + - -
18 + = -
3) KM-AMK-TOB 8 - - 5

Fig.1 Immunodiffusion patterns of antisera to AG-modifying enzymes and enzyme
solutions extracted from KM, AMK, and TOB resistant staphylococci

I: Antiserum to 3-APH, II: Antiserum to bifunctional enzyme of 6'-AAC and

2"-APH, III : Antiserum to 4',4"-AAD.
A :3'-APH 11l from MS 353(pTU 512),

B : Bifunctional enzyme of 6'-AAC and

2"-APH from MS 353(pTU068), C:4',4"-AAD from TK729.
a : Enzyme sol. extracted from S.epidermidis No.8 strain from Kagoshima.
b : Enzyme sol. extracted from S.aureus No.79 strain from Surugadai Hosp.,

Nippon Univ.

¢ : Enzyme sol. extracted from S.aureus No.8l strain from Surugadai Hosp,

Nippon Univ.

midis No.75 # (well : d) EJIBEANLHE SR
S. epidermidis No. 44 # (well : f) O &% R~ L7
well e iz 1%, #EE LT A 7= 6-AAC & 2"-APH
DOFEIEY HTHHED XY EE TS S. epidermidis D
BRBEYRBE LTEALTH S, HED AGs BHit#
FEREELTVWAEETY, 20X 5 cBRILRERY
W Eh, EEIhTW5 AGs BHiBEEERET S
L LA, FhbDOERDRRFHFA—HECTONTD
AN hic,

III. # ®

7 FYRED AGs BRI T 5P, A
F+5 S. aureus ¥ L8 S. epidermidis O 3'-APH D fif
BNRE D THBW, LarLicsib, RKTDO GM %
TOB kfitte%/Rd 7 M v BREOHBUILAI X h RS,
1970 £RIit, GM Kt rRTEILY v BEBE
FELT7 e FNIEGBEEROFEMN M, TOBH:OEICILT
7= VU VEEBBEEOEESON RHEhD Lo ®mE
Xhto LT, hospital strain’®?? L LT ZhbODfif
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Fig.2 Immunodiffusion patterns of antisera to AG-modifying enzymes and enzyme
solutions extracted from AGs resistant Staphylococcus epidermidis

I: Antiserum to 3'-APH, II: Antiserum to bifunctional enzyme of 6'-AAC and

2"-APH, III: Antiserum to 4',4"-AAD.
A : 3-APH III from MS 353 (pTU 512),

B : Bifunctional enzyme of 6'-AAC and

2"-APH from MS 353(pTU 068), C:4/,4'-AAD from TK729.
d : Enzyme sol. extracted from S. epidermidis No.75 strain from Asahikawa

Univ. Hosp.

e : Enzyme sol. extracted from S.epidermidis TK 307 strain from Teikyo Univ.

Hosp.

f : Enzyme sol. extracted from S.epidermidis No. 44 strain from Kawasaki Univ.

Hosp.

K@ B X hios En b, AGs ¥ AT 5 BEED
BT, WEERCET B Thbh T
Et, 0B CHL EHE R DL, S. aureus & S.
epidermidis [T/ HRES 7 A ¢ FOBLHEDN &
conjugation IZ X % tEGED S ThHhoTe L
Lich H, AGs {EMiRERD ML Y HEERTCL
B, WML LTCOBED BB OV TIEVL-{ o
DRBEXNHD, TOHEYEMHE LAREY® KR
Ahich, WThIBEREADKRME TS Citil,
BEFNIA—MEYE AT 5 E CORMFOERICIZE
ST iEhholeolD X 57 2% 2T, Bzl
BEY LI, BRRKCHAWSERBhTOZLT
itHAHH, ARFCEwTh, GM TRt 7 F o
BYBERRERRS R Licod 41, AGs {EMiR%
FOBMEYHEILLT, REFWLE—MYEATI -
DOWERCHEAH LD THD, LnhLinhb, OB
EOMMIcHREE Lz AGs EEDO$, LT, KM i
itk %=+ 3-APH &4 T58 L, KM & GM »&
LAWAD AGs it % T 2'-APH L 6-AAC o
WIERED BHEh3EDOZR0 X h, 4,4-AAD »
EETDLHEINDEL BEOLIARLEDHTE
HTIDBINTELT, TOEANKKICET S AGs
HHEEOHBRSELELELONIDTH S,

Lo Lishih, 1983 FE0MRBEI Y, A¥HBRE
OHFBRHAEREZ TR O RENEL LI hE 7 ¥y
KEohic, GM §67 4+ A 7 O BB B EM
MNAGhBEH, KM & AMK D5 4 2 70 FRiciifE
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AR I B L BRSRIe S\ TR ISR 2 h P S,
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AMINOGLYCOSIDE-MODIFYING ENZYMES
IN STAPHYLOCOCCI

Axira, GoToH

Department of Clinical Pathology, Teikyo University School of Medicine
Kaga 2-11-1, Itabashi-ku, Tokyo, Japan

The organisms used in the present study were staphylococci resistant to various aminoglycosides(AGs)
isolated from clinical materials handled at Bacteriological Department, Central Clinical Laboratory,
Teikyo University Hospital between January and July 1983, and that obtained through the courtesy of
five outside institutions between September and November 1983. The sensitivities to AGs of the above
strains were determined, then crude enzyme solutions were prepared from some of them. The activi-
ties of AG-modifying enzymes were assayed by radioisotope-assay and an immunological test with the
antiserum prepared by us. The results were as follows :

AGs-resistant strains could be divided into 3 groups according to their AGs resistance patterns.
Group 2 and group 3 strains, that were subjected to the present enzymological assays, were confirmed
to produce AG-modifying enzymes which roughly agreed with the prediction based on their resistance
patterns. The group 2 strains, resistant to kanamycin(KM), gentamicin(GM) and amikacin (AMK),
could be divided into 2 subgroups according to their sensitivity to lividomycin(LVDM). LVDM-resis-
tant strains classified into 2-a produced a 3'-phosphotransferase in addition to a bifunctional enzyme
acting as 2'"-phosphotransferase and 6'-acetyltransferase, while all the 2-b strains sensitive to LVDM
produced a bifunctional enzyme alone. Group 3 strains, resistant to KM and AMK, all produced a
4', 4"-adenylyltransferase(4’,4'"-AAD).

4',4-"ADD-producing staphylococci were found in group 2 and such strains all produced two or more
AG-modifying enzymes. Their enzyme activities were confirmed by radioisotope-assay and immunolo-
gical test. 4’,4"-AAD-producing staphylococci were also detected with a high frequency from AGs-
resistant strains isolated from patients at the Surugadai Hospital, Nippon University School of Medi-
cine. In addition, they were found among strains from Hokkaido, Okayama and Kagoshima areas.
4',4"-A AD-producing strains tended to be detected more frequently in S. epidermidis than in S. au-
reus. The functionally identical AG-modifying enzymes each produced by a different species of staph-
ylococci were suggested to be immunologically identical with each other.



