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W4, BER&RMARIC BT 2 BERE OSBRI
BL2IcEML, &EROTHRANK0% % BERE S
HHHICELTWBMY, F72, REICBIT 2 EKE
DEESEE D BMEMICH D, #20%TH 5 LNl
E0H 5 RBICBIT2BEREOREEIZLT LD
B HWEEZ LNTERD, BRBEE CIIBEEKE
L 2 RBMRBBEPESY DA 6 TRET L L9
27> C& 7, £%E, HILKEMBREMRERT
7 E. faecalis 53 BESEBIC 3517 5 A BE IR BE U5
BT, 1971~198445133.8%, 1985~19944F(116.5
% &ML I EIMEM 2R L T 59, IBEREOBIR
HEFELT~% >, aggregation substance,
enterococcal surface protein, gelatinase 7 &A%
HE N T 5550789 [RIRIC BT 5 REE COBERE
DATE - BAEM, WEERTF X & I B RRE
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47& % D b DHSOPIE SR IR B Y RE DR MEIC B
VT EE Y virulence factor & 7 Y) 5 3 WhgHE A E
FAZY (W

—%, BEREOBRKR ENOMESIZ, REI BN
PREDNREE E 2N, L b %< nEHIC BRmiE
LW ERIMEEZRTZETHE, Nrawef L
ISR ERL 2Ny oo, LU HEBERE

(VRE) 3BENRREE & L THRANICEAR L RIE &
oTWBEZHTHDH" BERFEIZART 3 /EhE
ik L THARMMETH 52°, THEEEFOEBIC
INEEMEEZRTLIICT D, T3 /R
DHEF|WMEER T, aggregation substance FE&
BIZTF (asal) o~ v EEEETF (glA) &
ERRICEHRERE7T 72 FREICa—FENLTWS
T EDZNTzHY, BN OBEN R LIck - T
B2 OREERT & BRI E T FrBEI NS
NEBELL T TTREED S B,

AR TR, WEEICEE L 5 2 @8R FoEaHk
WM& KBBTOMEB, T oWNcZFnERMER, B
UREEEEFREKRD BEM TORERL N4 &
EXDRBUS DT L, E. faecalis DR T
RIRHIER L RN T EZRROEBI > TRS »
mz 7z,

MR EHE

1. x4 ES
BRI LK EM R W RBFL T, 1991485 2
19984 8 M, RIEFE T10*CFU/mlIbl 4538 =
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N2 R EER®R E. faecalis 2518k % BV 72,
2. F B
1) aggregation substance E4EEF (asal)
ENE) DUV EREEGTF (old) Ot

asal BIZF & cylA BIZFOBMIE Huycke 5 -

DEFEL 72774 =— %A L T multiplex-PCR
TiT-72. E. faecalis #0.5ml Todd Hewitt Broth
(Difco, Detroit, USA) = 1 L 723 D % %0

L, LB TTHEBKO Ll ICBE L7214, 94C10
SEME L DNA HARBE LR L. o LHHA
B 2 KG# (PCR buffer, ANTP, primer, Taq
polymerase) 22.5u1 (2 DNA A O LiFE2.54]
Pz, RE2BEBELE. B2 £395C 2 503
%, BVEM, annealing, HRERIGE £ N FH95C
148, 46°C 147, T2C 54T A 7 NAT-72. %
DE2%T Ao — XA TERAKE #1T- 72, BEXUKE)
#rFoyLTaw, FTRELZZLNE, UV transil-
luminator = THKZ L 72, =— 4 —1i3100 base DNA
Ladder (New England Biolabs, Beverly, USA)
#EALR. ¥, oA EETF, asal BEFOTA
X3 # N ZN434bp, 379bp THh 5.

2) T3 /EMEKR (AGs) WHERIEFORME

api(3’)-1II B £ O aac6’)-aph(2”’) &L F R
i3, Klundert 5®¥0#EL 72774 ~—%2EHAL T
multiplex-PCR & TAiT» 72, asal & cylA OB
B RRkIC, DNA RS L O RIGHE % /B L 72,
RIGi3 £ 394C 2 DL, 8K, annealing,
WMERIGY ZNFN9C 1457, 54C 14, 72C 147
T304 7 W4TV, BFBICT2CLOMBERIGE 24T -
2. FDtk cylA & asal ORRHEF & R, BRI
Bh, Hufs, WPETo2. M, aac6)-aph2”) DA
Z13220bp, aph(3)-II O A Xi3292bp Th 5,

3) ~NE YV EERORME

~E ) U AT 4 %7 =m#m Todd Hewitt
Agar (CH# LT, 37°C TRRHREERE, HEL 2.
BMARRD LN AEE~T) VU EERE LT

4) 74— NVESRKEE (PFGE) i

k 2 BB ORES
Donabedian & "% & L 72 52 & N, asal RE

~E) P UEEKRENRIC PFGE ik 2:&EH
BEt%4T-72. %7, 0.5ml Brain Heart Infusion
Broth (Nissui, Tokyo, Japan) iz —Mp3ZEL, &
JL04% pellet 12 FABLL 72 buffer (1.0M NaCl, 10mM
Tris,pH 7.6) %0.2mlmz /2. &L 729%, 55C,
1.6%low melt agarose £60ul ¥ OHRBAL,
mold iC AN V7 ey 7 E2ERK LI, )V F—2L,
proteinase K %AW THEHLE 21T, 1X TE
buffer (10mM Tris, pH 7.5,0.1mM EDTA) T
3 [I¥eH L 721%, HIRREESR Sma I £ HWTUIRTL 72,
S HICHEERIE0.8% 7 7o — iz mold Z38HIiAA,
VAT 4 — IV P IVERIKENEE (PFGE) 2475 72,
PRENEMHIITKENEE 6 V /om, bkEIRFMEI18.5RFM, Bk
ENREELIAC, AEI20E L L 1-. EXRKEBRZ T
L7aeA FTRELE7VE, UV transilluminator
o CTH|E L 72, =— % —IZ lamda ladder (Bio-Rad
Laboratories, Hercules, USA) % L 7.

5) 7773 K707 74 NDKE

asal RE~E) P UVEERIZOWTT IR VT
7 7 ANDEE #1T-72. 5.0ml Todd Hewitt
Broth ic 1 #EEL 2L D &&E LML, EEZRTH
BEEKL.OmIz BB L 7-nb,37C TNV F—2u(15
mg/m) L TT A ) IBEE T2, 20, W
M7/ —N7aaRLa#lliz2iTo70 =4
=Nk E 2EMATL 7723 FofsE T2,
ZNDtk, RBLZ7 723 F% EcoR1T 12404k
L, 0.5%7 7o — X CERKENL 72, KEIEEI320
Vel BRKBERIFCT7L7Tuw FTHRE
L7z %, UV transilluminator = T L 7229,
<—7—i% Lambda DNA Hind Il Digest (New
England Biolabs, Beverly, USA), 5Kb DNA
Ladder (Life Technologies, Rockville, USA) #
ERAL 7.

] *

1. ZEETORERIR

251%k 9 H aggregation substance FEH4EIETF
(asal) HRABRIZ205% (81.7%), ~€)) vk
BIZF (oylA) FAERIZMM (37.5%) Th - 7=,



RS Enterococcus faecalis )5 Fi8F0IRET

AGs HERE TARABRIZ2518k 5 51244k (49.4%)
THY, aph(3’)-1II BILF D&% RAT 5 HIT208k

(8.0%), aac(6’)-aph(2”)BRIzFNAZRAET 5
132381 (9.2%), WEMLTFERA T H8RII818R(32.3
%) Th-ie.
2 . aggregation substance EEAEIET (asal) R

BORE L MOBREBTRA & OBIR

asal REBR205%kN ) & cylA BZTF L L (13 AGs
AT 2 RE L T 724kI3 1678 (81.5%) TH
D, asal IERERRA6ERTIZ T#E (15.2%) DA TH
-7z (P <0.0001). cylA EETFHL I AGs it
HEEFEEAE L T\ 72 asal RERKLICTHRD 5 549
Bk (23.9%) 3 oylA BEFHAE, T4k (36.1%)
i3 AGs TIHMEEIEFNA %L, 448k (21.5%) 13 cylA
BIEZF, AGs HUEBEFOVWTNLHREL Tz,
cylA BEFH L IE AGs iMEEEFEZHAL T
72 asal FEFREHRTHRD S B 1% (2.2%) 13 olA
BEFNA%Z, 6% (13.0%) i AGs WHEEETF
NDHEREBELTED, asal RAK, asal FERFEH &
DRI BEEZ+RH 72 (P <0.0001), #ic, cylA &
1EF, AGs HEEBEFOVTENLEFL Thidh -
To¥ki asal RAER2058:7 5 H38%k (18.5%) 2@
X7 72D LT, asal FERAE ROV Tl 39%k
(84.8%) & K¥H cylA EIGF, AGs WHEERERT
RHICEFL TR TH -7 (P <0.0001)

19

(1) .
3. asal BIETF %P0 LT 2B EBETRAENFKRE

%

asal RAEIT19914:69.2%, 1992~19954:83.8%
(88/105) & BEhME % 2>, 199641374.2% & i
L7z b D% D% IF19974£80.4%, 1998490.7%
Y HEIMER % BTz, cylA RAEERIZ1991~ 19944
30.0% (30/100), 1995~1998%E42.4% (64/151) &
R BEIMAIR % 30, BoRN 2 FRITI345.7%
~48.8%TH 1), RO S EESEESEML Tw iz,
AGs fittB 15 FRABRIZ K 891236% ~ 58 . 7% NEE
B CoBE R LT, aph(3)-1II BIZFDAERE
T HERI34.0% ~15.4%, aac(6’)-aph(2”’) BIGTF DA
PRAT 5HI34.0%~19.4%, TBETFERET 5
Pl1323.1% ~41 3% NEIETHBSI N T DY, »
FHIZBWTLSEEREIC BT 5850 L EXHER
38D LN h - 72, asal, cylA BETEEKICRE
THHRNELI318.8%~48.8% TH N, FRHEH
2 H 2 4 D N1991~19944 T 1330% (30/100),
1995~19984 T1341.7% (63/151) & BEhnEIA % &8
72, asal, AGs iERIBF2EITERET 2HNE
A1336.0%~54.3% TH N, FREUIW B0
ER % 3Bz, asal, cylA B LU AGs &R
FHETZERKFICRAT 2HRNEEIZ 0%~32.6%
THN,1991~19944 Tl 7 % (7 /100), 1995~1998

F# 1 aggregation substance BEABRIGT (asal) RENFE L WO BETRE &£ nB%
aggregation substance EEAEEF (asal)
- FEEPE
®RE % % (%) IERBH®RE (%)
oild, AG HERIEETFRENEE
cylA (+) 72 AGs (+) 167 (81.5) 7 (15.2) <0.0001**
cylA (+) nA 49 (23.9) 1(2.2) <0.0001**
AGs (+) A 74 (36.1) 6 (13.0) <0.0001**
cylA (+) X AGs (+) 44 (21.5) 0(0 ) <0.0001**
cylA (=) EAGs () 38 (18.5) 39 (84.8) <0.0001**
Hi 205 (100) 46 (100)

) VU EERET, T3/ EEKRIERET (aph(3)-11 % 721X aac(6)-aph(2”))

**Fisher’s exact probability test
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£ T1324.5% (37/151) & BH & A Ze WIS % 226D

72 (1),

4 . PFGE ic L 5 Bz oOKE B L URI—/ 7 —>
RS RED BRI

2518k 5 b~® ) U EAEAKRIT308 (12.0%) T

HN, asal RE~T) O U EERIIBETH - 72,

288 T PFGE Iz & 2#ETig, 43> FL k&
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asal BIEF W0 & T 2 BIETFIRAERDERKR
@ —asal BIZFRAEHK

A —asal BETFB LU AGs i EEFRARE

B —asal BIETFH LU oylA BIRTHREBK

96

X1

£ X B

WERL BT T 5, R T22MEIEN P
— LI = BRLIZ 6T (X 2)
DGERINE LT, BEDOEBERSE, ABSstkAl,
ABEEE, BEH RO AGs BB TFRERLZ
K22 DR, 6XTNIHLARTIIARBE &
NSBEIX N, 2TV TND ARESE & ARED
TWHRBE L D AEIN T, 2, £To
TieBWT, BARRHL O AR, k%

Kb

388
3395
291
242.5

194
145.5
97

48.5

B RS

M
ABCDEF GHI1IJ KL

@ —asal BT, oA BIEFB LU AGs THE&IE

FOEBEBEFRAEKR

M2 asal RE~T) ¥ EXE E. faecalis > PFGE

%2 PFGE TEH—¥%—> %77 asal R~ 2 EE E. faecalis BRO5SHERIR

B ® B ABES RSN ABEREHA SBEEAB  AGs mHEERTF*
A Neurogenic bladder PN 91.8.26—9 .25 91.9.17 KG
B Neurogenic bladder ABE 97.6.9—7.17 97.7.15 -
C  Neurogenic bladder Nk 97.4.7 KG
D Neurogenic bladder ABE 97.7.1—8.5 97.8 .4 KG
E  Neurogenic bladder ABE 98.5.15—10. 8 98.9.10 =
F BPH PN 98.12.7—12.28 98.12. 8 —
G  Adrenal tumor PN 98.2.4—4.16 98.4.1 G
H Prostatic ca. AbE 98.5.8—8.3 98.5.25 KG
I Prostatic ca. N 96.11.14—97.2 .7 97.1.30 KG
J  Bladder ca. AR 98.9.4—12.17 98.9.7 KG
K  Neurogenic bladder -k 97.9.19 G
L BPH A 97.10.2—10.9 97.10. 7 KG

*K: aph(3’)-1II, G : aac(6’)-aph(2”)
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ZHICEL DT, B XTRHNTIISBERHICH 1
S AL 6FEDE NI H 2, 6TNHHH 3IRT
i3 AGs EEIEFRE < —> 2 R/—ThY, 3
NRTTIERL - T,
5. 77 F7a7 74 LDBkE

REt L7288k 7°T7 2 2 Foo 7’7 7 £ MicDwn
TRE—D7T a7 A NMT 2BEE L. #0248
BR2OBEL, J X582tk TH I, PFGE
THR—¥F—>v %Rl T, F0Lli4o PFGE
TRE—%F —> ZRL TV 5XTICDOWTIE 7S
A FDTOT7 A NMETRTRL -T2 (X3),

% =®

T, BBERE O RBEPIE S 5 DOBRE % 5 U
ICBBERERIC & 2 70 B PR B T SR BE 13 A )
I2H 2 H0ND¥, REEICBIT BIHRENTE - TF
7%, WEMERTFZ & IS AR RE DREE 2 7 =
AL DOWTRWELZTTITBHAL2IC SN T
W, =, BEREIZEREERDRERENH10% %
H&, BBRNEBRNELRREN 1 DTH N, N
a4 > riEBEKE (VRE) ZREARBRE L LT

M
AB CD EFGHIJ KL

IZI 3 PFGE 'C"Fi]——‘/\"y——‘/ %7?\_71*7)70‘_7' 23 F7°U e
£ v

B> CTRA 2 M Z &T 1T T 519,

4], R REYREH® Enterococcus faecalis DR
FAER T & Rbs R D T TRFHICHE
¥ aichizl), BEKE? aggregation substance
I2ix b HEH L 72, aggregation substance I3, Enter-
ococcus faecalis D7 = v T RUBET 7 A 3 F RIS
a— F XN T % aggregation substance EAEIE
F (asal) #%, 7zuE icREL TRATLIRE
EHUETHHY, aggregation substance DIFEME
HFELTHREIRD2OHH DL EBbLA, 1
DIFRER L L TOBEETH 5. asal BIZFREKR
DEREH 77X FEFEAEROKETE 720 E>
I B L T aggregation substance T#ibil, D
MR, 7RI FRAREERER L OHTERER
WIS, §5LEEERE7T7AIFLIZa—
F 2T BRRERFRERIT R T 2T T
{, ZOMOBEAZEREET LIEET 5 WEeHED"
B D EREI N T ponI0121422232428) S F 1)
aggregation substance {3, B H & DEEEICEHS
THIEICLNBEERERETHRT 2EXEVHE. L
5 12 ERT L L THMEETH 5. Chow 57%
Kreft & DEMEER T aggregation substance I3,
BERE O ME LA WML, BB RME L
R~ DA ZREL T, BEREIC & 5 BRPESR
FEIC R E B 2R LT 5 TR TR S 117,
DF N, FE 7DD DI R R RYEE DI
FHICBTEELZRTFICL) )3 LE2 505,
Lo s eyERIc#EDE, REICBIT % aggrega-
tion substance EEHBIZF (asal) #H.LET 2%
IR T B & OEFIRHERGTF OB R % AT
$ 522, E. faecalis DIRB TORENZH L
25 LETEE:BEbini,

W LU B B R B W R 2 T 8 E Rl I B X 7>
REERGERR E. faecalis O asal 1RHERI281.7%
Th-12. Coque L¥D|EIC L 3 & E. faecalis T
D asal RAFRITIRIEBRIE TI367%, BRI T2
7%, LRER52%, BEADEH L TIE0%TH
BLHESNTEY), BAICEESET 25 > R
REPHEHRER 2 & 2RI & TIZBE & 2o o 22 ¢
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Roniz. 4BIOKETTIZ19914 0 asal AR
69.2%TH Y, Coque & 71989~19934F D48 HE T
NDBEEBHTELS—HL T3, —F, 4HEOKR
FETHLIL Z LITFERNICFNREERSREML,
19984 Tl390.7% L % > T3 Z L TH 5. BIKkE
DIRFHERFOERPHERICEHL T, ~2) DU E
ERDBEMER TH 2 & 0BEIZH 557, asal &
BFRE®RS asal OB EF 4 RIEICRET 5
BOEEIC DWW TOHEL, 4HEKREL R HFE
Lot WMEEEFICEST 3 K& ET0EE
IZDOWT OB TIX, asal BIZTHREWRD S H81.5
%t cylA L L <IF AGs MHEEEF2RALCE
D, Wi asal IERFHD 5 H84.8%iF cylA, AGs
WERMEFOTNIREL Tk o7z (P
0.0001). 2% Y, asel BIEZFRERIT cylA L L
(i3 AGs MERIZF 2 RET 2 EE»FEICE .
S 524 Bl IR B RRGRE HRBR TOMET TlL, asal
REFEIZT TL L, asal, cylA BIZTFREICRET
B¥RDENE, asal, AGs miEEZETFE2®XICHRET S
DENE, asal, cylA, AGs iEEEZFE£TR2RAE
T BHRDOEAE L FERBNCHMER Z R L Tz, K
L&, asal EBIZTORBETH S aggregation
substance iZ & D #EELR D, MEME CTEIENEHR
DD > T2HERTH B LRI NG, 51
asal BRE E. faecalis %RD¥EIMER], BBERE O REE
RYED & DB ESSIMERICH D2 L 2403
2 5k, asal BILTFDEBLHE. faecalis DIREE~
178, EHEE V) REEPEREICBIT2RLEE
ZREMERTF & L THBEEL TW 2 W TREMESTS ., D
¥ 0, asal BIEFIREROBEMIC & 5 RE~DITE
EEMENE, & 5| aggregation substance i &
LEEERNLLHEEERT, EREEEETOME
MlicBir215:%, Zict b asal BIETFEPLE
Lz emBEHRT, RAEEERTFREKRORE
MAEEERDIBIC BT 2 HEME, BEE MRS BIRSE
EmcESLTwainEBbns,
RRUBEFRERD BEB THORERPNHE
E XD OWTHRIFT 2 BT, BERENEE
ZHREMRFN1O>THE~E) D IcEB L,

A7 = A % V72 RET T, olA BEF0H
BMTHE~NE) D 2 EET AT lA BIEF
AN I2% TR LTz, asal RE~NE) PV
% E. faecalis 28%k %348 & | C PFGE ic & 2 #fz
DOWBRE 2175 2R, B—ns85—> %Rt
BRI 6 T Ic@B LN, FDFIHLLEXTIRTS
A FDTa 7 ANEEBLIETWID, 17
TR7a 77 A N3 TIcRYMRIEICARE
LTwiztBbis, Wittes29% Wendt 52037
— X 3=, TKREW, APLryvFr—, R
235, FEOFIR, H—T > »BEREIC L) HRE

nNTHY, BEREIrRECENEBA L EREL
Twad, RK2lI2FedlLHie, XToEnFhZ
£ TABER, ARSZENEL N X4, S
L »Ads 6 FnBa2h Y, B, =M%
M2 THEINTW2Z s, BEMTHERN
LRERPIITENTH 72, Lo L, E. faecalis 430
B (RIEETI0‘CFU/mIRIE L &) 05 b~E )

P v BEEMRSORR F BV URET L 2R R TR, ik H

D& Z 6 B TABRERHOEL Y »H D, PFGE @
NRE—=BIUTI7RI P70 774 LHFE—Th
SRR 1 RTHFLEL, BT RKERLENEHD
FEL Tz, 8, R ) FASENZEMIcs
WCid, REERIEIEHRRK E. faecalis 12 1T 5 1&5E
BOLHRIZ, BICEMSLEER L V- 2ERESEE
DFREEEZNT 2 BEHTORMAI DEEH LR
ERE (RBEOBRNRBRYE) 2P TREWwinLEb
N5, HFRINTZRRNDIRE L BE L OB, &Y
TRERFTBBR LRI L 2BNMRBICML T,

BEBRDRENTEET 5 E. faecalis At7% b U
WCIRHPEBTE L BNICEEEST S E. faecalis ¥ D
BAELX SIC L 2EEBROTHRL Y, BHTS
AT 3y 7 L BIERBROTH (BT EHEORKARE
) PHEETDHLDELEEZ LNE, SEORTER
» 6, REETIZ asal RE E. faecalis 5= D&
BOTHIZ B TRO L EE LB TW B L0

EZOLNBH, LNEENZZETY 20E#EI W
BThHD). Nraeq ootz & osiati
PIEDERE A WP L X823 L5 7 RETHEEE
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FORBEADGEREL IR LWEHICYH, EFE
BB TEL TV AIBEREIC BT B aHmOTERGED
EGELPBICHLP T LIULENFD L LBbiS,

E. faecalis DIREETHORBHER*EZT B

T, RILKRFEETMIEREMIREER T, REET

10°CFU/mlLL B4 B & 7z IRBEREEER R E.

faecalis 2518k % A>T, E. faecalis HDIRRMRF &

FBERRERPICOWTHRITL, L Tokmt 570,

1. REBRYFERNR E. faecalis 2518k 5 H81.7%
»* asal BIZTFRA®RTH -7, 72, asal EIR
FHREKkIT cplA L L I3 AGs HHEEET 2R
BT 2880 BEIC Bh - 2. RO TR,
asal BIETHRAB®RB LUV asal BIETF, ovlA &
ZF, AGs it EEF I T2 ERICRET 55K
DB & I BEAMER % 326 7z, LI ED BT asal
BIFOEBE TH 5 aggregation substance I
IN@BEHNIRIY, WMEECEEREROTHELGE
TolBERTHD LHERSI NI,

2. ks & v BRI ERIC B WL, REEE
SEHR E. faecalis 13 BB THOBEHM»DEEN L
RERY: RBOBERLE) 27T, AE2E
DERRICB W TEBRRD AT 3 v 7 2R

(BHLIEBOBENEE) 21To T35 2 EAVR
L= (WA

3. BM% Tl asal %K E. faecalis H*Z NEIGIER
DRI BN THLHLEREZE> TR INE
ZZ o,

# 3

FErgibichizh), FIFRICH L HiEHTE, HE/ME
BN 2 L7 BEAHERE, FILRTFHFISOCL )RS
2LET. F7, EROEIEE S TE /2 WRISFR A BT
LR, HHEETRICE#HLIT.

AL HES |2 EATHE B ALEREE ST B AR

(1999, EFFEETH), $740 B AREEFS (2000) T
BERLL.

X [

1) Jett BD, Huycke MM and Gilmore MS : Virulence of
enterococci. Clin Microbiol Rev (1994) 7, 462—478.
2) Wells VD, Wong ES, Murray BE, Coudron PE,
Williams DS and Markowitz SM : Infections due to
high-level gentamicin-
Ann Intern Med

beta-lactamase-producing,
resistant Ewnterococcus faecalis.
(1992) 116, 285—292,

3) Gatermann SG : Virulence factors of Staphylococcus
saprophyticus, Staphylococcus epidermidis, and enter-
ococci 5 in Urinary Tract Infections, Mobley HLT
and Warren JW eds, American Society for Microbiol-
ogy, Washington, DC (1996) pp. 313—340.

4) BIHE BE,LOBENBRENER. BARRK
RS (1996) 6, 83—88.

5) Ike Y, Hashimoto H and Clewell DB . Hemolysin of
Streptococcus faecalis subspecies zymogenes contrib-
utes to virulence in mice. Infect Immun (1984) 45,
528—530.

6) Dupont H, Montravers P, Mohler J and Carbon C :
Disparate findings on the role of virulence factors of
Enterococcus faecalis in mouse and rat models of
peritonitis. Infect Immun (1998) 66, 2570—2575.

7) Chow JW, Thal LA, Perri MB, Vazquez JA,
Donabedian SM, Clewell DB and Zervos M]J:
Plasmid-associated hemolysin and aggregation sub-
stance production contribute to virulence in experi-
mental enterococcal endocarditis. Antimicrob Agents
Chemother (1993) 37, 2474—2477,

8) Coque TM, Patterson JE, Steckelberg JM and
Murray BE ! Incidence of hemolysin, gelatinase, and
aggregation substance among enterococci isolated
from patients with endocarditis and other infections
and from feces of hospitalized and community-based
persons. ] Infect Dis (1995) 171, 1223—1229.

9) Mundy LM, Sahm DF and Gilmore M : Relationships
between enterococcal virulence and antimicrobial
resistance. Clin Microbiol Rev (2000) 13, 513—522.

10) Huycke MM and Gilmore MS : Frequency of aggre-
gation substance and cytolysin genes among enter-
ococcal endocarditis isolates. Plasmid (1995) 34, 152
—156.

11) Hancock LE and Gilmore MS: Pathogenicity of

enterococci . in Gram-positive pathogens, Fischetti



24

12)

13)

14

15

16

17

18

19

)

)

)

~

=

=

7 #F E XD

VA, Novick RP, Ferretti JJ, Portnoy DA and Rood
JIeds, American Society for Microbiology, Washing-
ton, DC (2000) pp. 251—258.

Ike Y and Clewell DB : Evidence that the hemolysin/
bacteriocin phenotype of Enterococcus faecalis subsp.
zymogenes can be determined by plasmids in different
incompatibility groups as well as by the chromosome.
J Bacteriol (1992) 174, 8172—8177.

Moellering RC : Emergence of Enterococcus as a sig-
nificant pathogen. Clin Infect Dis (1992) 14, 1173—
1178,

Kreft B, Marre R, Schramm U and Wirth R:
Aggregation substance of Ewnterococcus faecalis medi-
ates adhesion to cultured renal tubular cells. Infect
Immun (1992) 60, 25—30.

Elsner HA, Sobottka I, Mack D, Claussen M, Laufs
R and Wirth R : Virulence factors of Enterococcus
Jfaecalis and Enterococcus faecium blood culture iso-
lates. Eur J Clin Microbiol Infect Dis (2000) 19, 39—
42,

Murray BN ! Diversity among multidrug-resistant
enterococci. Emerging Infections Disease (1998) 4,
37—47,

Hall LMC, Duke B, Urwin G and Guiney M :
Epidemiology of Enterococcus faecalis urinary tract
infection in a teaching hospital in London, United
Kingdom. J Clin Microbiol (1992) 30, 1953—1957.
Van de Klundert JAM and Vliegenthart JS : PCR
detection of genes coding for aminoglycoside-
modifying enzymes ; in Diagnostic Molecular Micro-
biology, Persing DH, Smith TF, Tenover FC and
White TJ eds, American Society for Microbiology,
Washington, DC (1993) pp. 547—552.

Donabedian S, Chow JW, Shlaes DM, Green M and
Zerzos M]J : DNA hybridization and contour-clamped
homogeneous electric field electrophoresis for identi-

fication of enterococci to the species level. ] Clin

20)

21)

22)

23)

24)

25)

26)

27)

28)

Microbiol (1995) 33, 141—145,

Maniatis T, Fritsch EF and Sambrook J : Molecular
Cloning. Cold Spring Harbor Laboratory, Cold
Spring Harbor (1989).

Tenover FC, Arbeit RD, Goering RV, Mickelsen PA,
Murray BE, Persing DH and Swaminathan B . Inter-
preting chromosomal DNA restriction patterns
produced by pulsed-field gel electrophoresis . Criteria
for bacterial strain typing. J Clin Microbiol (1995)
33, 2233—2239.

Ma X, Kudo M, Takahashi A, Tanimoto K and Ike
Y : Evidence of nosocomical infection in Japan
caused by high-level gentamicin-resistant Eunterococ-
cus faecalis and identification of the pheromone-
responsive conjugative plasmid encoding gentamicin
resistance. J Clin Microbiol (1998) 36, 2460—2464.
Clewell DB . Movable genetic elements and antibiotic
resistance in enterococci. Eur J Microbiol Infect Dis
(1990) 9, 90102,

Ike Y, Hashimoto H and Clewell DB . High incidence
of hemolysin production by Ewnterococcus (Streptococ-
cus) faecalis strains associated with human parenteral
infections. J Clin Microbiol (1987) 25, 1524—1528,
Clewell DB : Sex pheromone systems in enterococ-
ci , in Cell-cell signaling in bacteria. Dunny GM and
Winans SC eds, American Society for Microbiology,
Washington, DC (1999) pp. 47—65.

Witte W, Wirth R and Klare I : Enterococci. Chemo-
therapy (1999) 45, 135—145,

Wendt C, Wiesenthal B, Dietz E and Ruden H :
Survival of vancomycin-resistant and vancomycin-
susceptible enterococci on dry surfaces. J Clin Mi-
crobiol (1998) 36, 3734—3736.

AHERT, MEHRE—, FURF, 2 B4, AHE:
PREGRRYAE K Enterococcus faecalis 04 T804
&f. Bacterial Adherence #F%2 (1999) 13, 82—86.



REE Enterococcus faecalis N-FEHNIRGT 25

Molecular epidemiology of Enterococcus faecalis isolated
from patients with urinary tract infection
Ayano IsHII
Department of Urology,
Okayama University Medical School
Okayama 700-8558, Japan
(Director: Prof. H. Kumon)

Enterococcus faecalis is a frequent cause of hospital-acquired infection. Two hundred fifty one E. faecalis
isolates from patients with urinary tract infection at Okayama University Hospital over an 8-year period
from 1991 through 1998 were collected. The presence of the asal, cylA, aac (6°)-aph (2°’), and aph (3’)
-IIT genes was analyzed by PCR methods. Of the 251 isolates, 205 (81.7%) were positive for asal. The 81.
5% (167/205) of asal-positive isolates also possessed either cyld or aminoglycoside resistance genes,
compared to only 15.2% of (7/46) asal-negative isolates (p<0.0001). The incidence of asal gradually
increased from 69.2% in 1991 to 90.7% in 1998. The number of isolates that contain asal, cyld and
aminoglycoside resistance gene (s) also increased. Pulsed-field gel electrophoresis (PFGE) analyses of 28
asal-positive and hemolysin-producing isolates revealed 22 different banding patterns, including 6 pairs
with similar patterns. The plasmid analyses of these isolates showed different patterns except for 1 pair with
similar PFGE pattern. These results suggest that E. faecalis possessing the asal gene may play an
important role in the exchange of genetic information among enterococci in the urinary tract.



