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BET A A %PICHEE %25 TWvd vancomycin (VCM) WD Enterococcus K%M+ % 7:
O, TA)ATHMENN/$ Y 34 ¥ YW Enterococcus faecalis, Enterococcus faecium % Fv»T
ZFRMINEIINT S B HMEE RN L. 7~ PCR %AV T vanA BE U vanB RIZFOHEEL
VCM, teicoplanin (TEIC) @ MIC & HDREL MY L. £OKR VCM D E. faecalis TizR=
YU YARE, AAIAARLREK, minocycline (MINO), TEIC #* VCM WD E. faecium Tix RP
59500, MINO, chloramphenicol 2*RIF 2B Z R L. FEMWTHRIEHANIZRED ShT'EHH
BlRROLN Lo, VCM EM % PCR ETCHEL MR, vand BEKIZ 9 ¥, vanB RAK
216 L ENETRRI S NH vanA, vanB DFERRERIIRE S B d 572, vanA BEHKIZ VCM
(MIC; 50~800 ug/ml), TEIC (MIC; 6.25 ~ 100 ug/ml) DWRF W% RL, vanB REKIZ
VCM Bt (MIC; 6.25~200 ug/ml), TEIC (22t (MIC; =0.2~0.39 ug/ml) %R L7
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7YanR7 4 FRETHD vancomycin (VCM) 27
FORBERLDET R 750MERICEBhAHED 2R
FTo BEETHAF VY YRUKEGT FYRE (methi-
cillin-resistant Staphylococcus aureus, MRSA) OHim&
FICEEOFERBRHIMML TV 5,

—7 Enterococcus RIZHARBREDTIEROVEDT
» 5%, 1989 fEIC VCM W% Enterococcus B DWATH s
ENiev, D VCM WtE Enterococcus Wiz, EEE DM
EOHMIION TR OPDORENLENRTVE" Y, F
I lic, EETiZ VCM % Enterococcus ROKAITDOH
iR, BEOLIARERTRVA, SHRETOTESEZ
HXETI RV,

SEIRA X 1994 F~1995 FHFTT A Y A THMES
7z VCM Wtk Enterococcus faecalis, Enterococcus faeci-
um ERCTHBHEE I 2B EERA L.

L 8 & FH &
(1) FEHdEH

1994~1995 27 A Y ATHME N VCM
E. faecalis 9 ¥, E. faecium 16 ¥. 1990~1991 %
FWOAEHKD E. faecalis 26 k& 7o

(2) FEHRZHRE

HA{LEMEE BRI L, 3~5%10° CFU/ml

PR, EXPRAREICTMIC ZHELZ.
(3) FEHEH
Ampicillin (ABPC), methicillin (DMPPC),

imipenem (IPM) [M# %], piperacillin (PIPC)
[(E1Lft#], ceftazidime (CAZ) [HEx Y57 V],
cefpirome (CPR) [HE NV & V], cefluprenam
(CFLP, E 1077) [x—%4], VCM, erythromycin
(EM) [H¥7#%% %], teicoplanin (TEIC) [wV *
v AUWNV - ¥%], rokitamycin (RKM) [M{LRR],
RP 59500 [@—X : /=5 ¥ - u—35—], minocy-
cline (MINO) [B&L ¥ 1) —], ofloxacin (OFLX)
[#5—%3%], chloramphenicol (CP) [=3t] ikv¥'h
bHEDHPL bR EThFh G5 ERITRAV .
(4) VCM BRIz FORE

VCM ittt % 773 #i23% L T polymerase chain reac-
tion (PCR) ¥# M\ T van A, van B REFOBRME
A 7o Primer i Malen H5DO#EY I2b L F%, van
A-1: 5- GGGAAAACGACAATTGC-3, van A-2: 5- GTA-
CAATGCGGCCGTTA-3’, van B-1: 5- ATGGGAAGCC-
GATAGTC-3, van B-2: 5- GATTTCGTTCCTCGACC-3
2w, PCR iZH&®» PCR AI¥ v b (X&) &,
DNA Thermal Cycler 480 (Perkinn-Elmer Cetus
Instrument) ICTRIEZfTo72. MEFM 94 T 1 7H,
7=—=9r754C 154M, R 72T 1 7HOEHT
30 H 4 I NVOWBEAIT o720 DR 1.6 % 7Hu—2R
N AVERKBRENRT THEL 2. vand BIE
Fix 732 bp, vanB BI{ZTiX 635bp DY FOEEE
AL

&R ILE 1-15-1
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II. & R (E 1077) t'@Eh7-HMA R L%, DMPPC, CAZ it
(1) EHB2H TRTOKR 12.5 ug/ml UL THMHIZRE2ho

ZMPTE RS 5 MIC range & MICw, MICw 2 7o -2 2 % AMUSNOH MM TIE TEIC, MINO #f
Table 1 (2R3 VCM W% E. foecalis 9 HkicoWT  SALHMEERLL, LAL, VCM © MIC KMk
%, B-92 % AROHT ABPC, PIPC, IPM, CFLP  6.26~200 ug/ml T MICw % 100 ug/ml, MICw ik

Table 1. Susceptibility distribution of clinical isolates of Enterococcus fascalis and Enterococcus fascium

Organisms (No. of strain tested) Agent MIC range ( ug/ml) MICw MICw
E. faecalis ABPC 039 ~ 0.78 0.78 0.78
vancomycin-resistant (9) PIPC 156 ~ 8.18 1.56 313

DMPPC 125 ~ 26 25 25
CAZ 100 ~ >100 >100 >100
CPR 818 ~ 25 12.5 25
IPM 0.78 ~ 1.56 0.78 1.68

CFLP 0.78 ~ 6.25 1.56 6.25
RP 59500 8.18 ~ 12.5 8.13 12
VCM 6.25 ~ 200 100 200
TEIC =020 ~ 8.26 =0.20 625
EM 078 ~ >100 >100 >100
OL 625 ~ >100 >100 >100
RKM 039 ~ >100 3.13 >100
MINO =020 ~ 6.25 =0.20 6.25
OFLX 0.78 ~ 100 50 100
CP 313 ~ 100 6.25 100
E. faecalis ABPC 039 ~ 1.56 0.78 0.78
vancomycin-suseptible (26) PIPC 1.66 ~ 3.13 1.56 1.56

DMPPC 1256 -~ 25 12.6 25
CAZ 626 ~ >100 100 >100
CPR 0.78 ~ 12.5 3.13 6.25
IPM 039 ~ 1.56 0.78 0.78

CFLP 039 ~ 3.13 0.78 3.13
RP 59600 1.56 ~ 6.26 3.13 3.13
VCM 078 ~ 3.13 1.56 1.56
TEIC 010 ~ 0.20 0.20 0.20
EM 020 ~ >100 0.78 >100
OL 1.56 ~ >100 3.13 >100
RKM 039 ~ >100 0.78 1.56
MINO 0.20 ~ 12.5 3.13 6.25
OFLX 0.78 ~ 100 1.56 3.13
CP 3.13 ~ 100 6.25 6.25
E. faecium ABPC 6.256 ~ 100 25 100
vancomycin-resistant (16) PIPC 50 ~ >100 >100 >100

DMPPC >100 ~ >100 >100 >100
CAZ >100 ~ >100 >100 >100
CPR 125 ~ >100 >100 >100
IPM 313 ~ >100 >100 >100

CFLP >100 ~ >100 >100 >100
RP 59500 =020 ~ 1.56 0.78 0.78
VCM 125 -~ 800 200 800
TEIC =020 -~ 100 125 100
EM 1.56 ~ >100 >100 >100
OL 1.56 ~ >100 >100 >100
RKM =020 ~ >100 >100 >100
MINO =020 ~ 6.25 0.20 6.25
OFLX 313 ~ 100 3.13 50
CP 1.56 ~ 12.5 3.13 3.13

ABPC: ampicillin, PIPC: piperacillin, DMPPC: methicillin, CAZ: ceftazidime, CPR: cefpirome, IPM: imipenem, CFLP:
cefluprenam, VCM: vancomycin, TEIC: teicoplanin, EM: erythromycin, OL: oleandomycin, RKM: rokitamycin, MINO:

minocycline, OFLX: ofloxacin, CP: chloramphenicol
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VCM W ERME O EH B34 VCM Wit R{E T OMM 125

200 ug/ml & PFEERED O REREK T TROON
o THITHLT, TEIC ICRERRTHIE 1 BT
Holto 054 FRHBKETIZ EM, RKM X 9 #
6 FRAMEEIR LA, RP 59500 @ MIC #pHI3
3.13~12.5 ug/ml T, —MEOFHER L S 51
OFLX X 9 #kth 7 AWM %R L7

HEHRD VCM B2 E. faecalis 26 #icD T,
B-77 % A¥TiX ABPC, PIPC, IPM, CFLP (E
1077) A*@h-HiMH %R L7, DMPPC, CAZ i3
NTOK.D 6.25 ug/ml Bl EERL, HEHIZFS b
27 LAL, CAZ i3 VCM M¥Es2BEERELRL
2DIINL, VCM BEHROBIZIZHSEERE L RT
BXEOONL, -5 2 % 2 RUNOHBEETIZ
VCM, TEIC, RP 59500 2*@h7tilihiR L7, %
HTd TEIC i3 26 HFTXTH 0.2 ug/ml LTFTHY,
VCM O MICw #% 1.56 ug/ml ([~ E b TEN-H
HhERLAk. 2054 FREABEETIEI EM 0
MICw % 0.78 ug/ml T, VCM WtE# D MICs £ 100
ug/ml PLEICHRBIF2EEDERL. MINO @
MICs 2% VCM W8T 0.20 ug/ml LTS L, VCM
BEZH T 3.13 ug/ml & VCM BZH DK 5 MINO
HHEHISCBD LR, L L, MIC i 6.25 ug/ml
TENRBO LN AN 572, 72, OFLX & MICs 2
3.13 ug/ml & VCM BEZHDF 4t VCM B¥E#D 100
pg/ml ICHRTREREZRTHRESSBDON,

7TAYAHE VCM Bt E. faecium 16 BIZDOWT
2, B9 75 2 RIAEFOKRSREER L, D
HRi¥% Tix RP 59500 @ MICw A% 0.78 ug/ml, MINO
® MICw % 6.25 ug/ml, CP ® MICw % 3.13 ug/ml
LEN-BiE N ER L.

(2) EHRTHHMN

K WMoV T TEIC, EM, MINO, OFLX D¥#|
RESUHHBE  : REZITVWENRENROD p % Table 2
WCRL%e 74 AH¥ VCM Wt E. faecalis IZB\

T, TEIC & MINO DRI HBMBERAZD bhi: (Fig.

1A), LALMoRAME L HMoBEREICE »TIIH
BBz ZD b ih o7 (Fig. 1B, C, D)o
(3) vanA, vanB BIzF ORI

Nyaed v vtk RIZF vanA, vanB DFEL
VCM, TEIC ® MIC DO## % Fig. 2 \Z/R L7 vand
BAPIX 9 ¥k, vanB BAEMKIT 16 ke ThEhRH S
N7=3% vanA, vanB DEBRAKRIRE S D o7
vanA BIEFEAEB.IZ VCM @ MIC % 50~ =800 ug/
ml, TEIC ® MIC #f 6.25~100 ug/ml {Z7%i L7
—7%, vanB BIZFHREHKIEZ VCM O MIC 2% 6.25~
200 pg/ml, TEIC ® MIC #* 0.2~0.39 ug/ml 257
L7 vanA BIZFRAED E. faecalis 13 1 ROADT:
» VCM & TEIC t OHMIZHETE &k o 29,
vanB A D E. faecalis £ E. faecium @ MIC 57

Table 2. Correlation between the activities of teicoplanin, ery-
thromycin, minocycline and ofloxacin against clinical iso-
lates of Enterococcus faecalis and Enterococcus faecium

Organism TEIC EM MINO | OFLX

E. faecalis TEIC 0.34 0.05 0.57
(vancomycin-resistant) EM 0.85 0.15
MINO 0.39

OFLX
E. faecium TEIC 0.08 0.27 —
(vancomycin-resistant) | EM 0.14 —
MINO e

OFLX
E. faecalis TEIC — — —
(vancomycin-susceptible)) EM 0.62 0.27
MINO 0.10

OFLX

Numbers show the p value of x* analysis

—, not calculated

TEIC: teicoplanin, EM: erythromycin, MINO: minocycline, OFLX:
ofloxacin

CHLhRZIBDLNRED o7,
1. * =

E. faecalis Z#% L ¥ % Enterococcus & (3B PI#
HEOMBEMABETH 5, REBBREESCLAERE,
compromized host (233 % HUAE D FHHE & U TERIK
THEL % >TW3Y,

SEORRTIE, VCM BHE®D E. faecalis Tid~R=
Y URE, ANVARRAZRE, MINO, TEIC 2%,
VCM W# D E. faecium Tix RP 59500, MINO, CP
MERFLEEREZR L, MINO OEtEE VCM B
ZHEKRTELBDO LN, XFHBTD Enterococcus R
MINO MUEBHOBHEFRIBECIVKRESRLZ-TSH
D19, RANBREROEENKEVWEEZ OGN, SR
HL-&IZ 5 BRI BKEAHTEY, £
DERBIVLVEEZOLND, LIHoT, TAYA
HX D VCM i tktk & ZHHK D VCM B BRICENS
DOOLNT-REE LT, BHROBXROED, HEEME
FARROENHMELTWwAZERELONL.

EHEANMORZEMABEAL L, TAY AHE
VCM #tE E. faecalis I3 \T, TEIC & MINO O
ICHBBARSZED bR DANC, oXEAHBL L UM
DRATIHBBEREZO N Do, COT LD
5 VCM % & 7- Enterococcus R DEHImEILIZ
BATWREWI LA FH o,

VCM, TEIC WEHDO P ICEHERMICIZ vanA,
vanB BEFORENEZ OGN DD, R4 D PCR HIC
X % vanA, vanB BIZFOKE TiX, vanA, vanB [
RRE#IZ Malen SO#ELFAKICED LN Do
729, ThAMATIZEREAL TV A2EIFHTH 5,

—7%, Malen 512X % & vanA BIZTFHREK.IZ VCM
@ MIC 2% 64 ug/ml PAE, TEIC ® MIC %% 16 ug/ml
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Fig. 1. Scattergram of MICs.
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(A) Teicoplanin (TEIC) compared with minocyclin (MINO) against of clinical isolates of van-
comycin (VCM)-resistant Enterococcus faecalis. (B) MINO compared with erythromycin (EM)
against of clinical isolates of VCM-resistant E. faecalis. (C) TEIC compared with EM against of
clinical isolates of VCM-resistant E. faecium. (D) MINO compared with EM against of clinical iso-

lates of VCM-susceptible E. faecalis.
O; indicates a strain.

P E, vanB BI=FHRAKIE VCM ® MIC ¢ 16~64
ug/ml, TEIC ® MIC %% 2 ug/ml UTFeEshTw
59, La»L, SHEORYTIX vandA BIZFRAKE
VCM ® MIC %t 50~800 ug/ml, TEIC ® MIC #¢
6.25~100 ug/ml, vanB BETFRAHKIE VCM O MIC
2% 6.25~200 ug/ml, TEIC ® MIC #'<0.2~0.39 ug/
ml Thoto CHIZEDOHEICIZF—FLETRE
5%, VCM BMiEBEFIIFEMHETHY, »2
plasmid EICHAET 32 kA b, VOM RHEOHS
OhHh R ER VCM Etk%# ) plasmid Da¥—
MICE o THBEIN BRI RBEDZEIONS,
1989 412 VCM WD Enterococcus B DWATHA
¥ ZATHESHY, ZOHRSEEOHMA L 22 #
HEXhTWAH>Y, VCM WD E. faecium & VCM LA

MR ZHREN 2R TERNXROND, $-VCM
D E. faecalis \=%t LT ABPC 2% THB. LH
L, 7AU A %ZH.MNC E. faecalis DPIZR= ) F—
YEEHKIBESNTE ), ThoORIZARNS
WA T Tk ABPC RERHBE L 25, I/, BEKTO
HEILVIERELANVT S, aureus & VCM Wt
DT7ITAIFPERESNBENXDH D9, £ABTH
VCM Bt D Enterococcus ROETTOHMEIZZD S
TVWZVA, EROREEOMEARK 2 KB L -t
HOHBABO»LEZ S L, 54 VCM BREEL TR S
haZebtRicEZLND, 72, VCM RHEHELE
HEOMBEMBRERDLZZ LI, FOROZARER
MEAZ7-DIBREIDLLEZOND, WThIZL
ThH, BET AV A E2HLIIHEEhTWS VCM it
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Fig. 2. Correlation between vancomycin-and teico-
planin-MICs with vanA and vanB.
The vanA and vanB genes were detected by the
PCR method. Strains with the vanA gene are
inducibile high levels of resistant to VCM and TEIC.
Strains with the vanB gene are inducibile resistant to
various levels of VCM but remain susceptible to
TEIC.

HZADE LAHBEROBELOYR L ICowTH
BLTBLILHRETHA S, SEOMETIE VCM
Wk E. faecalis 9 ¥k, E. faecium 16 HiZD2WToO#H
HETHIY, ChOoOWMBEBELBLATHMS I E.
faecalis ®, 7)) AXRT % 4 FREUNDHEEICHT
AZMBEDEVDBOON, ZDOLDT AY HHE
VCM WHREORZHRE R, BEXTOHMELS
Enterococcus B, ¥\Z E. faecalis, E. faecium DR
HEOUBBMETFNEELHDTII VD, F0OK
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Activities of antimicrobial agents against vancomycin-resistant Enterococcus spp.
and detection of van gene by PCR method

Masato Nonoyama’ and Matsuhisa Inoue?

Y Department of Pediatrics, and » Department of Microbiology, Kitasato University School of Medicine,
1-15-1 Kitasato, Sagamihara, Kanagawa 228, Japan

Enterococcus faecalis and Enterococcus faecium isolates that are resistant to vancomycin have
recently been identified in North America and Europe. We investigated the susceptibility to
antimicrobial agents against 51 clinical isolates of enterococci (9 vancomycin-resistant
E. faecalis, 16 vancomycin-resistant E. faecium and 26 vancomycin-susceptible E. faecalis).
Ampicillin, piperacillin, imipenem, minocycline and teicoplanin were more effective than other
antibiotic agents against vancomycin-resistant E. faecalis. RP 59500, minocycline chloramphenicol
were more effective than other antibiotic agents against vancomycin-resistant E. faecium. Among
25 strains of Enterococcus spp., either vanA or vanB gene was detected in 9 and 16 strains,
respectively, by the PCR method. The strains possessing vanA gene are resistant to vancomycin
(MIC; 50~800 ug/ml) and teicoplanin (MIC; 6.25~100 ug/ml). The strains possessing vanB gene
are resistant to vancomycin (MIC; 6.25~200 zg/ml) but susceptible to teicoplanin (MIC; =0.2~
0.39 ug/ml).



