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IEXE: AP AN F2] TAH I E. faecalisyt ol thElo] gentamicin L E} iAo dik 7+
FAE ZA3 1, R-Z8t2n = DNA g 2 A3 E Ao 25 DNA §HE 4, filter-matingol] 2] 3k
gentamicin =z} A1l = DNA FHo|, R-Z A0 = DNA A A, tetracycline WA FAx} &<l, A 24
£ AN EH T Bl g 405 E. faecalis 257} gentamicinol = WA o] 1, 255 & AA A £
HRow, o] FFE F 95%7F dLBAANA EeHe] T8 dUAEELE ¢ F A
Gentamicin 2 WA E. faecalis= 245(60%)°] 31, H A2 Al F =9 H$]+= ampicilline] 1~64pg/ml,
Chroramphenicol ©] 8~128 pug/mt 3} erythromycin 128 pg/ml, vancomycinol 1~2 pg/mlo] 1 c}. &) 3t
Gentamicin .= WA E. faecalis HL-1-& 4712 37 A 25 WA, 7579 Eetxu=7} 9l
it} HL-29} HL-3-& 25 627, HL-4= 72 F, HL-5E 425 183 HL-6L 53579 Eg2v=
7} 212t} E. faecalis HL-15+ HL-62] WA ARG ¥l T = 63x10°5 3.7x10°0]Q) 0.8, E. faecalis HL-
19] WAAG NE7 2=0vh Ao 93] E. faecalis HL-13 HL-62] Z2}2n|= F 51,7 Kb =7]¢]
Hol® DNAZ} Q159 gentamicin WA o] FhAn|= Hojo o3 AYE ¢ F U
Tetracycline A A}= E. faecalis transconjugants R-19] 2.15 Kb ZgAnj=0] ot F7F ¢
transconjugants 2] Y42 Immunobloting®. 2 F23% A3} E. faecalis HL-13} E. faecalis
transconjugants R-17#FE 97.8, 46.8 Kdo] EA%FS ztve ©@¥dy} IFTFHe= W, E
faecalis HL-69} E. faecalis transconjugants R-6TFF+= 46.8 Kd¢] £33 2zt dWldy FEx o2
WS-t E el 1 ¥kg-9] 7Fx = 85.8, 97.8, 46.8, 33.7, 63.5¢} 74.8 Kd &0t} T T F E. faecalis
HL-69) A = #2814 ¢Fgkel 97.8, 95.8, 74.89)} 63.5 Kd¢] w3 A o] E. faecalis transconjugants R-67F
FAA et oI5 F 5old @A & Ivirodl| A& s FE A Q& E. faecalisol] o) ¥ 3
A gl gedow ol g3t {8 Aol

A 2

AdAANA 71 £33 EgHE 59 s
7} E. faecaliso|®], 3 7} 2e 7zt 2EES
JoF= Aoz BuHYH E faecalis= <)
Aol AR Agd, e 27244, A4Rd, B3
ol Tt AEA AT 5L doyy, =2 AE HJ9t
4% do7 F Yot Bast YA,
*=E 4 19959 109 30Y, A A S 19953

119 259,
g 8% AR
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Enterococcusts A AAAoZ HUW AL
doylE WIET} Frbstn QLo oAy
Aol 7R Q3o 1 X g4 tE FHe] HAF
Ha glE vl I E HdFogA st
F7tete FAolH, o kAo Ak WA &<
Z717F naEz Ye®**®. Enterococcus<]
glycopeptide A TF+= 198613 ZF2 oA A
< EIHAYG. F = Enterococcus F ol
aminoglycoside AlE T Ao ths|A B9 ofy
2} vancomycind]] WA o|® p-lactamaseE A§Ad 5}
= TFE oA FgdEAe] 257t FH o
9 A 31 glt}. Aol Entero-coccus= 3+ A TF



A4 Bk ol nx = FaAd oA
= A HA %7) o] EA Ha; .
Streptomycin-2 Enterococcus®] 50%°] 7}
o] <FAlo] TLEUAMIC, >2.000 pg/ml)o] QL
197049 74A fAdellA ARREIE  amino-
glycoside A ] 0] TH'®.  Gentamicinol] ©j3+ E.
faecalis T WAL 19793 ZFioA A2 B
HU ol# g FHAFNE penicillin G2
streptomycin &2 kanamycin#} o] {3 aHP o2z =
87t HA FAdoh ol WAL Fepam=
of o veluy, 2dd= o]l nEWA T
FEo] n]=2 ¢ ofguet Sl BEHA o}
9,15,17,13,24,5,29,31,35)’ EME| }"H_:‘ o} 2l Enterococcus 2]
gentamicin®]] th3 LE Al &o] B uE niu} ¢l
S ¥ oty FaA AeEAAER 1A g
Aol ARt JaaHez APe e A
Az} AAFolojx dAAA AN EHE
Enterococcusel] t] 3} gentamicinol] ™3+ = A
g zApslE Zlo] Basth ARWATF g
MEE 13 F7hsel Aol G} 2olr} g1
w1980 d ] ©]%F strep-tomycin, kanamycinz}
gentamicin z}z}e]] el 50%7F &= LEWA o)
Bnso] Ay 1047 Foholu} 7} B
= FaAdel AH o)A Enterococcus7} EE
= 73§ amino-glycosideo]| 3 L= A&
Ads & FaAol A S+, Entero-
coccusof] loJA GFatA] WA AN FAAL
7} e A Behavsol EAsE FH7
of 95t dojtc}?®, 53} Gen-tamicin TE U
AT ZetL4v] = A o] 2} aminoglycoside mod-

o]

F=F
ifying & 2o oJ3te] AHAD?. E3 o] FFE
2 penicillin®} amino-glycoside ] #] &} H g+ 2] 7 ¢
Feagdle AdE o] AAETE ol B1
Helow, nxye Fe7|AL Fajin o
o]#] o)== aminoglycosideE E-&A33 3=
37kR &AM OlE AR 0B A streptomycin
WAL stre-ptomycine]] Ho]Z ¢l adenyltran-
sferased]] o3 mEhAJo] wAlElH ™™ gentam-
icinel] =Y
9} 6 -acetyltrans-ferasex= tobramycin, sisomycin,
netilmycin, kanamycin¥} amikacin7}#] 2343}
A7 B2 E-E 9] aminoglycosideF-o] TLE A
< dozicky 3o}, m3t gentamicindl] W) e+ 1
S Qlo]= kanamycin3} amikacin® 3'-phosp-
hotransferaseol] o]3] E-&Asl=o] WS F2

= 7

A& fhstE 2'-phosphotransferase
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@ gy zol 2E Fansd B o

+ 2 Staphylococcus, Streptococcus 2 Baci-
Ilusel] 3] o] Fo}x] 1 9 ©™, EnterococcusytZ
of &gt gt A U EFehzul=d gigk dE
AFAANE ZED, T B ofF gl
t}. 196413 Raycroft®} Zimmermano] Enterococcus
7He] Aol dEHvw AL A2 UFsd
© 1, chloramphenicol WA} 1 E. faecalisol| A T} 2
FFE WgE F 2 18}, Shar-
berg®l Zervos: gentamicin WA} E. faecalis®} 2
o AL vEh)E= Staphylococcuse] Z2}2n)
£ Southern E4J3}2] probeZ Al&3le] FY
22902 ¢1Z35}e] Enterococcus®] genta-
micind]] )3 &5 U Al-& StreptococcusE H-E H
Az BFe] wiolgta ¥, IATFY F
777 &332 o EF2t&v = DNAY HA
olF FEgtE W2 EXFE 7t JEHE H=2
E(Clumping inducing agent)& AA32 =z tE
AN AH 58] S. avreusTdH & HJFH o] 712}
o g A7 BoAol 2T AP,

E. faecalis= Al ZFFe] F E-o]A(species-
specific) BH ZEE|HE|=ado] wEHE ] A
g @2l AA B H oY, E faecalis Z-E el
g v FFAe EGRE=3rdo] o
EAe = 20° o]d g AL 53] in viroo) A
WY E A GE E faecalis7TF R A= EF
g o] fE3 2R F Fol4 EHHPEHZ=
FAE APE3te Soldo] 2 F2ARNAS
A T o] &2 5 Uth

B dFdAE HE ¥y dAHANA 28
H E. faecalis®] gentamicin 1WA 2 €} o
Ao e A E P2z i g3 8y
HE o] 8ale] =AML, AVl 3 R-
dane ge L A a4 93 DNA &3
A3} 8. aureus SK-9827F 3} ¢} filter matingol] 2]
} Za}u]= DNAS] Wo|S AT3}1o] gentami-
cinf-A2Fe] ¢ =& #¢13) 12, tetracycline &t Al
WA AAE Bel3k719ske] DNA probed Ab
£-3}a] Southern EAJEE A A8} o, Enter-
ococcus®} FetAn= Mo Fo] ZPE =G
$& SDS-PAGEZ £4]3}9] 17, immunoblotting ]
9|3 FURME HAste] BT 2 &
A% B4 e TN E AgoD FYIFLA
sateh.
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Ao ALRE E. faecalistFE 1991d 109
2E 19929 19 Atolo] A uist o FHohg}
FeAuaAE A 4d 2 JATAAA 22
@ 407 olith RIY FHE Ao A8
WA 10% SRS FHoel Yol WEHE
ST BEA B4 2PL AT HEEFR
= E. faecalis ATCC 292122, filter mating®l] o] g
FAZ Aol AFE H FF = Staphylococ-
cus aureus SK 982E A}-£-351% ).

2) vl X|

E. faecalisE ¥-213t7] 93] 5% AHEEAE ¥
o] RrE eAgH HAE FHEFSI 37T
A 18~24A)7F W ekst o} E. faecalisE 73t
7] 418 sl R == bile esculin azide agar(BEAA,
BBL, Cockeyville, MD) Streptococcus faecalis
broth(SF, BBL), 6.5% =3 brain heart
infusion broth(BHI, DIFCO, DetroitMI), 1%
arabinose Z-& sorbitol §H-F ‘cystine tryptic agar
(CTA, DIFCO), arginine 3§ moeller decarbo-
xylase base(DIFCOYE AM-&3t3ith vz 34y
A gdrAd4ddES YA Mueller-Hinton
medium(DIFCO)S 4 mm F7AE FolA Hi&
DEQT FHIANY 2F4H 2FE AHAE
3= FgaAle FE7F HES Mueller-Hinton
mediumo]] A £4E A1 FAE TEI
t}. E2Aul= DNA B8 FFE $4A7171
93}t #lx] 2= BHI brothE A3t od, #3
2} AolAE-L 93t filter matingo]|= BHIo
novobiocin®} gentamicing Wi 1 ml F ZtZ}
20pgd 500pgH =5 AM-g- 3 T
Gentamicin 4|4 227 = DNA AALE S 9
#)4]= BHIS} Nutrient broth(NB, DIFCO)<l
Ethidium bromide(EtBr)E NBo] T ¥ 2 A3
A% F Agadeh

3) &7 A

O2= 8 A3& 934 ampicillin 10
pg, chioramphenicol 30 pg, eryththromycin 15 pg,
vancomycin 30 pg¥} novobiocin 5 pgS 27zt AFE
S, FANNEE AT FEA FTe A
3 FAE g1 7AY £ 59 T A

WA & BE W7t 200 WERE s

A%}
<2

= - =2
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4) SR =

SDS-PAGE ¥ immunoblotting& 7] $]3% 3
A AxTHAL 7 FFE BHIHA 3 mlol| A
v ¥ & BHIu|A| 20 mlol| vfFefE& 20:19] H]
€2 w%S Atk G F 4 dFE 4TAA
3,000x g2 1587 Y4l st dAE B2 F
AZAe vgn GETES S Yu 5% &
Zt fHAL AEET FHZ §In AL
gt A2dL AAT b2 1 ml F 20 mg
lysozymeo] H7tel §4-& W11 37C FL27]0A4
142 ¥gAFTE 0] WhEE4E 5000xgE
587 AA R ete] 4 4PAA o 2ol F
£ 200 pis} 250 plo] SDSE5<8(0.125 mol
Tris-base, pH 6.8, 4% SDS, 10% glycerol, 0.02%
bromophenol-blue, 4% p-mercaptoethanol)S- &
F 95TolA 58 EX AT 2AF FAHES
9% X5 marker= 919} 22202 AHEEIA
. A29 E&ES AR st 44E
3 5 A2Be 38 FHIZ &4 20T Fd52
o B@stas Ar195 8 FAAER AHEEIA
t}.

E!

1 A7 22l Y

Enterococcus] #2& YA AANE €9
FAe FEshe} 35T, 5% CO, M P74 18~
24412 W FBROE, TFFH FFoIT Aol
U A& wdEen], BEAASIA F4ste]
esculineg 7}4=8-3) 319, SF brothell A} FA kS,
6.5% NaCl brotho| A #}ahe A& 283t o
A] mannitol, sorbitol, arabinose, raffinose, sucrose,
lactosedl| A1 2] AHABAAIE, AR, TFA,
arginine dehydrogelaser] 8-S sttt BRE Al
Be) Ao 2443, 8AIZE 15797A BR3

=X
oS

(o]

gom 19]9 AFL 24Xk 48AH FTH #
=39t #E3A 2 Facklam3} Collinse] E&

FR st BAHL.

2) gtAlof chsh 24 AE

nazgay A ZAARE NCCLSHO
AY X9 3w d2z3(BBL)S Mueller
Hinton medium(DIFCO)& 4 A g3tk &
A E AN 7444 AAME Mueller Hinton medium
o FFAE BolA d3te =9 &FAN E
A & =9, 2 E 4TS BHI brothel] 3%
3lo] wj<k3k ¥, McFarland nephrometer?] 0.5%



10° CFUmNE =2 %33, o) Ag T a4
Z 1:100.2 3)A 3t & Steers inoculatorE A A &
A7 & wiAd FFsdh FE5E WAE
35T 18217 v st Fo] FAHE WHiol whel
BESRL, AT AAANT e ¥
A BEE #H2A29YA) %X (minimum inhibitory
concentration, MIC)Z &t Q ). 44 Agel A
=g E HAAME FHT¢ E. faecalis
ATCC 29212 9 Staphylococcus aureus ATCC
29213.& S Alol A3 At

3) B-lactamase A &

Iodometrict} & A3l o™  penicillin GE
6000 pg/ml 5 £2 0.1 mol 214+ gk A(pH 6.0)
o o1, 1go 784 AEE 100 mlY] F7/S
of Yi Bv &8 Yol H gt lodine A]<F
£ 2,03 g9 iodine?} 53.2 g2] potassium iodide &
100 ml9] FFFel Fola A&y 3R
3, 0.1 mig) penicillin G £ Y48 A& A Y B

Y, AAFS AeA E3 A& 308 ¥

k=2
oF The HEEY 2 WS 2T He ¥
iodine Ao} B WI LM 127 M

o} zpAjo] T oz 108 oo WEH AL
2 BEHt WE2FF 25 flactamase YA 9
E. faecalis HH2 @55 AM-&-31 8.

4) Z21A0|= DNA 22,37 Y 8%

Z@lAo= DNARIE Maniatis'd 2 543}
o 2ty en® g TFE 500 ml BHI broth
o) HZEsle] 37T A 184%F 100 rpme 2
B ujg3 E 3.000xgE 1557 P4lE2a
(Centricon H401)3}] #H & Z o3 GET &5 9
o2 deratgeh o] #AE GETSE 9 15 mlo
E5AZ ¥ 1 ml F 20 mgH A lysozymed 713}
I 37CFE 7)o A 1A 2 dE- A AT 0] o] 4 0.2
N NaOH$} 1% SDS &% 20 ml& &5 42
F Ao 3087 WeA7IZ, 5 M K-
acetate =N E 15 mlH 71331 4 &9 3087+
2 & g 3,000xg2 2027 YA G
olojA AEFHE T ohE 0.6W1] iso-
propanolg 7138l 3500x g2 1587 4%
- gtk A8 $ 47 DNA FHES 70%
ethanol2 A 2] & T} 3 mle) TEGE o] g
AR H7)1FEL 1% agarose geld] 40%
sucroseZ} 3 7}E 0.25% bromophenol-blue ¢ A4 <Y
5 ppH 8.0)9 £Fdd FH8E Iz
DNA 20 pl& Z§3% A2 loading & 3 50 voltol]

-58-

A 4NZF A A A EBrg (053 pg/ml)oE
3087 g A)38le] Short wave transilluminator
(Ultraviolet product Co.)Z Z&}Au|= DNAWME
£ B9dlyg 3, filters} H&¥ Polaroid UV 55
mm(Universal Maniya, USA)Z. &4 3} T}

5) Mgt&zaof offt S2tA0|E DNA £

c

Agai+e
3 EcoRI3} HindllIA 3 & A5
A 25 2 e 2A 5 Az gd ¢
sho] AL AL, 4 BRSY RS A5
DNA/Hindlll FHE-S ¥ DNAZ A$31% 3,
1% agarose gelol| A} 100 voltZ 2A] 7+ AWA) 2 &
3718 Fargh

6) Filter matingo]| 2|8l Z2}AD|= DNA Zol

Gentamicin®| T XAl E. faecalis HL-13}
HL-60] &3t ZetAu|= DNAZ S. aureus
SK-982=2 HMol|A)F)7] Y&l 2+ #FF 20 ml
BHIW| Aol HF 3 37C 18A17F o g3 ¥ 4
ml BHIO A 1:400 7 3)A8lo] HE3H 1,
71744 81 st & 1 mlE S. aureus SK-9822] A
A7) wjFY 3 miF o] 045 pm A HA|(Mil-
lipore Corp. Badford. Mass)Z S A]# o] B2
o] 3} X & BHIH| A § o] €8] 1 37C 27|
18417+ Wi FE Rt ©]ojA A E 1 ml BHI
A AW R ol] o] FHE B {22 F novobiocin
20 pg/ml¥} gentamicin 500 pg/mle] L3 vl =] ol
Eabale] 48417+ d¢FEte] A E transconjug-
antsF S FFA7 £3E vz z+ A
thA] WAL #QlstTh. Filter matingd: Tuj %
g RFAZ EFHA FE BHINH o] £}
2 EAY IFE A F ASNEE A&}
G} ztzhel transconjugants ¥ &8} ek
" E DNAE ¢¢ Eetar= EeiEs AHS
3t} A3t
Percentage of _ No.of transconjugant cell 144
transfer frequency 1 No, of recipient cell

=

pan

=1
E

7) Gentamicin LA Z2}A0|= DNAXA
HMAglz
EtBro| 2]3F R-ZatAu|= Al AAEL Forbes
9} Sharberg 52| HH & AL 235l E. faeca-
lis transconjugants R-13} R-63F5=E Nutrient broth
5 mio] WEH 18A7 NER F o] Fo]
EBrg ¥ER2 ARG F 247 01 mal g



BHI brothol] 1 ml& HE3lo 37"(;01]/\1 24X 2+
BoF £ olojA 48417+ wj%s gl EtBro)
subinhibitory & EoA S48 #F4 0.1 ml-&
BHIZ S X o] HEse] 37°ColA] 18413k ul %
33 oy YAB YRS F#A BFAAA
ALl 2o 59 g A7 & BHIY ZHuj
Aol replica® WA &3] T 37Col A 1847k b
Fsto] UEhG B4 E AE 8o R-Zaan
AANEES Asstgrt. 183 2AAH R-B
ganze] 248 Baly] $iste] EtBro]
7} 5% e BHIGAEA o) 2FAZ 2 FF
2 oo AYs e 2R YRAYSAT

AW YA 24 7FEE Sgans BE
AEste] Sepaumst AAHYEAS B8
k.

2 1. 3Ir

=

No. of curing agent
susceptible colonies

No. of colonies tesed

Percent elimination = X100

8) Southern hybridization0l| 2|5l tetracycline
TR ze{fel

Z ¥} Au]l= DNA blotting2- Southern®] 4 of)
9] 3] agarose gelol|A] Nylon sheetsZ & o] A| A Th
™ DNAZ A7]19% A7l gelg 0.25 N HCl 500
mle] 7 10¥3F E50 & F SFTE A8
1 1.5 M NaCl/0.5 M NaOH& ¢} 500 ml-g 7}s}
15% 52 38 wkgAlA FIHA AT EaT =
DNA hybridization2 enhanced chemiluminescence
(ECL) directed system(Amersam.RPN 3000,UK)-S-
AFE3FH . Q93" Nylon sheetsE Hybridi-

zation-§ o] & heatseal plastic bag(Seal-Ameal,
Dazey,Co)ell o] 42CeA 158 ¥©&A7 #
heat denatured horseradish peroxidase(HRP)-

labelled probe DNAE 7}3} 31 427C ol A 18417 wt
<A A t}. HybridizationZ ¥} nylon sheetsol] )
Z90¢] detection regent I, IE 7}t wkg-A|71
th-& Hyper film(Amersam.RPN 2103, UK)oll =&
Al A @] A}

9) SDS-PAGEO)| 2|3t CHHZ! mj&f

Laemmlie] W o2 ohild g HHFste A&
o wud F5s} 10 ml % 25 mg HES ST
™ 10% acrylamide gel®} 4% stacking gelS WHE
5 27} wellol] 10 pt & E. faecalis HL-1, 2, 3, 4, 5,
6, E. faecalis transconjugants R-13} R-67F52] &}
YNBE Yo EFF A marker(BIO-RAD)9}
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A 20 mAd|A] 8AIZE W HF S A At
E. faecalis HL-1, HL-63} E. faecalis trans-
conjugants R-13} R-67FF9 ZAYANEE
muramidase(SIGMA)Z A 2] 3} 5§ L(Fig. 9 B, C, D,
F), E, H, I, J&= mutanolycin(SIGMA)-& #] 8] 3}
AP EE AdsHth FUHFEHE H=E F
A317] 9319 = 0.05% coomassie blueZ A&
3t & 10% acetic acid®} 30% methanolo] &-5-3
£9902 g3

11) Immunoblotting0l| 2|8t SAM T A}

Transblot-2 Towbin®} & o] &3} gelvjo] &
W2-S 400-500 mAolA 1217t 7|95 3
nitrocellulose sheets(Schleicher & Schull, BA 85
Co, pore size 450 nm)2. 2 &7 ¥ 1% gelatino}
- Tris-buffered saline(TBS, pH 7.4)8-%40 2
blocking3t & |2 3}aL, E. faecalis7y g4 23k
e 48X} 3% gelatino] @ TIBS
(TBS+0.05% Tween 20)Z 1:1002.2 343 £
£ A7t 4T A 3AZE ShEAIZ & Al H 3
At} o]ojA] HRP conjugate antihuman Ig G
(Sigma)E 3% gelatine] g-f-¥ TIBST} 1:3.0002
2 5Aste YolE F H2oA 17 ¥k A
Ak 1t 4-chloro-1-naphthol2- methanoloj
521 ¥ TBS9 0,5 7Pt vbEA|D £ A
Hajo] TAHEE FEIII

2 I

al
x

1) ZAolM 22|35t E. faecalis®| Ha|5X
H|E

823 E. faccalisd FE5 8 HL-19 A H€ HL-
407+ A 2 3-8 3} oHHLS> Hospital Line®] o}
A9, 0FF £57F TR FRAH FAO
R ol &R BlEHU o™, BEAA A
Z251o] esculineS 7}=#-3 3k, SF brothol] A
GAJut8-8 WG, arginine dehydrolase %A,
arabinosedl] 4 A& £-Ad, sorbitolol] A} AFAEAS
FAolla ol#|g EHEL E. feacalis ATCC
29212 EA 7 F5 o] Yol E. feacalisZE FH
stttk AAdA Rt 4059] E. faecalis F
2555 8 AACA, 35w Z4F 54 AAAA,
27 YA ZHHAS o] FFE F 95%
A g Lol A 2] 5 U of(Table 1).
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2) E. faecalis Z2lxto| STH HHTHE A
\
MIC

405 9] E. faecalis )22 BAF ¥ o g i
A WAS AAE A= 407F EF7) genta-
micinol| & A o) 3L, 15:(2.5%)7} ampicillino]
WA oll.ew, chloramphenicolol) &= 105:(25%)7}
28] 3L erythromycinol] = 255°(62.5%)H A o] A T}
vancomycino]l thejA = APA T 257t A4
& B ATH(Table 2). A FFE ThAA G4
< BQ 4059 E. faecalis T 125=(30%)= 17}
A Ao, 18FE45%)= 2714 A e,
9F=(22.5%)= 37FA T A, 1F=Q5%)%
47k g Aol il WA o] A Th(Table 3).

FAHY R o2 AYS E. faecalis BB TTE
of i3t HAidATZe ¥ gentamicino]
128~ >2048 pg/ml ampicillin®] 0.5~64 pg/ml,

Table 1. Sources and number of E. faecalis isolates

Source No. of isolates
Blood 2
Wound 3
Fluid/abscess 2
Urine 25
Miscellaneous 8
Total 40

chloramphenicol®] 1~128 pg/ml#} erythromycino|
4~256 pg/ml, vancomycin®] 0.5~4 pg/mlo) ¢t}
50%<] T8 A A2 MIC(MICs,)9} 90%2] T
FE JAANZ FHi2dAsE MICMICy)e=
gentamicino] z}z} 2048 pg/mle} >2048 pg/ml,
ampicillino] 1 pg/ml9} 1 pg/ml, chloramphenicol©)
2 pg/ml9} 8 pg/ml, erythromycino] 32 pg/mls} 256
pg/ml, vancomycino] 1 pg/mle} 2 pg/mlo] it
(Table 4. 5). Gentamicin®] MIC7} 2000 pg/mio] A+
g #FE nEUAToRE 4 o, gen-
tamicin TX=WA E. faecalis 245(60%)7F U
ok gk APH o2 AP E faecaliso] T3k
F29A 59 9= gentamicino] >2048 pg/
ml, ampicillin®] 1~64 pg/ml, chloramphenicolo]
8~128 pg/ml, erythromycin®] >128 pg/ml 12} 1L

Table 2. Antimicrobial susceptibility of E. faecalis
isolates by disk diffusion test

Antimicrobial No. (%) of resistant strains
agent of E. faecalish(n=40)
Gentamicin 40 (100)
Ampicillin 1 (2.5)
Chloramphenicol 10 (25)
Erythromycin 25 (62.5)
Vancomycin 0 0

n=total number of the isolates

Table 3. Antimicrobial resistance pattern of E. faecalis

Number of antimicrobial  Kinds of an{imicrobial

agents agenis No. of the resistant Percentage
4 GM EM CM AM 1 25
3 GM EM CM 22.5
2 GM EM 18 45.0
1 GM 12 30.0
Total 40 100

Gm; Gentamicin, Am; Ampicillin, Cm; Chloramphenicol, Em; Erythromycin, Vm; Vancomycin

Table 4. Antimicrobial susceptibility of E. faecalis

Antimicrobial No. of the isolates MIC(pg/ml)
agents isolates tested Range 50% 90%
Gentamicin 40 128->2048 2048 >2048
Ampicillin 40 0.5-64 1 1
40 1-128 2 8
Erythromycin 40 4 -256 32 256
Vancomycin 40 05-4 1 2
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Table 5. Minimum inhibitory concentration of antibiotics against the 40 isolates of E. faecalis

Antimicrobial No.(%) of the isolates inhibited at concentrations(ug/ml)

agents 025 05 1 2 4 8 16 32 64 128 256 5121024 2048 >2048
Gentamicin 16 5 19

(40) (52.5) (100)
Ampicillin 5 32 1 1 1
(12.5) (92.5) 95) (97.5)
Chloramphenicol 1 16 2 5 4 2
(25) (42.5) (47.5) (60) (70) (100)
Erythromycin 7 12 6 5 2 8
(17.5) (47.5) 62.5) (75) (80) (100)
Vancomycin 2 32 6
Gy @5 (100)

Table 6. Antimicrobial susceptibility of high-level gentamicin resistant E. faecalis

Antimicrobial agents No. of the isolates MIC(ug/ml)
tested Range 50% 90%
Gentamicin 24 >2048 >2048 >2048
Ampicillin 24 1-64 1 1
Chloramphenicol 24 8-128 8 128
Erythromycin 24 >128 32 256
Vancomycin 24 1-2 1 2

2 20} 7] % £ (MICy)= gentamicin®] 2.5 >2048
pg/ml, ampicillin®] 1 pg/ml, chloramphenicolo] 8
pg/mi2} 128 pg/ml, erythromycino] 32 pg/mle} 256
pg/ml, 712 3 vancomycin Z}Z}b 1 pg/mis} 2 pg/
mlo] 1 tH(Table 6).

3) E. faecalisTt 32| Z2jA0/= DNA m|En}
HMstE A e

Gentamicin L =14 E. faecalis HL-1, 2, 3, 4, 5,
6o2Hg EzZ3d Zg2Aul= DNAE 1%
agarose gelS o] &3t M7 F¥ A+ Fig
13} 2t} Gentamicin a1 =W A E. faecalis HL-12
Agst 4714 A BF WA e #F
| ] ojgon, 7ERY Eav =Tt EAE L, 1
A ’ A71E 1.97~51.7 Kbo|dt}. E. faecalis HL-29}

Fig. 1. Agarose gel electrophoresis patterns of HL-3L 5% 6379 E2tau| =7t EA8tR 1,
plasmids of high-level resistant E. faecalis to gen- 2 A7)E 4.65~38 Kbe| gl HL4= 725 =
tamicin. Lanes a and h, Standard plasmids of E. coli amlTyl ZASle 5 i -
V517. The other lanes are E. faecalis strains; b, HL- Ehr| =7 “ZIH_O]-E'L’ El 7= 465 ?3'7
1; ¢, HL-2; d, HL-; e, HL4; f, HL-5 and g, HL-6. Kbe] vt HL-5& 4% 57 Zet2v| =7 SR8

i, 2 A7]E 3.25~23.7 Kbollew, HL-6&
vancomycino] 1~2 pg/mlol4ut. 50%¢) #F&  5EFY FTAavEst AR, 1 A7)k
A AA 2 MICMICs)$} 90%2] TF5 A A7) 12~51.7 Kbolth. Z+ B2} 3 7] Table 79 A
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Table 7. Antimicrobial resistance and plasmid patterns of high-level resistant E. faecalis to gentamicin

No. of plasmids

Molecular sizes(kilo base)

Strains Resistance patterns
E. faecalis HL-1 GM EM CM AM
E. faecalis HL-2 GM EM CM
E. faecalis HL-3 GM EM CM
E. faecalis HL-4 GM EM CM
E. faecalis HL-5 GM EM CM
E. faecalis HL-6 GM EM CM

8

LT B e N e Y

5

51.7, 38, 12.7, 9.3, 3.7,.3.3, 2.15, 1.97
38, 327, 23.7, 127, 10.2, 4.65

38, 23.7, 12.7, 10.2, 5.65, 4.65

23.7, 12.7, 8.2, 6.49, 6.37, 5.65, 4.65
23.7, 12.7, 13.6, 3.25

51.7, 38, 29, 22.6, 12

Gm; Gentamicin, Am; Ampicillin, Cm; Chloramphenicol, Em; Erythromycin, Vm; Vancomycin

ABCDE FGH

Fig. 2. Agarose gel electrophoresis patterns of
plasmids of E. faecalis HL-1 and HL-6 strains dig-
ested with restriction enzymes. Lanes A and H,
Standard A DNA digested with Hindlll. The other
lanes are E. faecalis strains; B, HL-1; C, HL-6; D
and E, HL-1 and HL-6 plasmids digested with
EcoRI; F and G, HL-1 and HIL-6 plasmids digested
with Hindlll.

Al @33 2o WAREH Egans
BH 374R) ol ke FFA Y WA F
HF-E 517 Kbolde] EF2vEgE B
v 3, 2712 @7 Ad WA #FES Sk
=7 gAY 1A Rt AT 59
faecalis WAAFE F 714 B Y=g YE
GM3} EM Wl {F38S 717 18F F 6F A
Eepavj=rr #2H[AY. 28l JAEAHFE
2otz Egan =9 7]+ 247 ATk
A DNA Hindlll 2 ¥ A DNAZ Al&3lo 1%
agarose geld 7|95 o2 ©wH o} FA7|E &
Q3. E. faecalis HL-13} HL-62 EcoRIz}
HindIA R EAZ g3k A3 2R3 A7)
EcoRIGH L 757 6579 Eg2nzr) &
Ad(a, 2 A7) 1.2 Kb~29.5 Kbo]t}h
HindllIG A & 8% 79 5579 Eefxnjert &

3
=

it e
2 rlo e

=y

W
Tl

¢

¢

(=]

L
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AR, 2 A7)+ 1.5 Kb~20.7 Kbo) | t}(Fig.
2). AlgEA HEe yARIde FEIY,
DHEAGe] ApolE BAY 5 UA=H E. faecalis
HL-13} HL-69] Eat2v =X @2 & 5 ¢
= d¥ol

4) Filter matingoi| 2|8t
et gle

Gentamicinol] T XWAQ E. faecalis HL-12
GM, AM, EM, CM9] YA 3L, 181 HL-6&
GM, EM, CM94 YAEE 1A = TFEA
o] #F 4 9J+& gentamicin Z-# A 1| = DNAE- S.
aureus SK-982% F o] A)|7]7] 23} filter mating

g o] &3te] M)A H o} Gentamicindl] 15
A1l E. faecalis HL-13} HL-62] A A G ¥ =
6.3x10%37 3.7x10°0)Q1 2., E. faecalis HL-19]
WAadde ¥lxrt EtH(Table 8). F&FF S.
aureus SK-982F o] &3 Ho| A gl A 4843t 1f
Fotel YAHE tansconjugants S H2lahm
W79 53t EEt2vl= DNAE Qg A
FAFFS E. faecalis HL-17} HL-69] Z2}21]
= F 51.7 Kbe] Egt2n= DNAVE doje &
#9131 t}(Fig. 3). £ DNA Hindlll BHE ¥ X
DNAZ A}-&3}9 1% agarose gelF 7|95 2 2 E.
faecalis trans-conjugants R-13} R-6¢] A|3t& 4 o+
H 8 Zv|E g4l EcoRlF} Hindlll2
Hgd A} 247 heterogeneousdt A HERETH
(Fig. 48} Fig. 5). E. faecalis transconjugants R-13}
R69 Bx}e] T7)= EcoRIGHE 1.5~295
Kbo] 13, HindlIIZ+H-L 0.6~29.2 Kbe] 31t}

ZajAn|= DNANO|

5) Gentamicin LA Z2}A0|E DNA AH Y

HAHel=

_E_
T=

TransconjugantsQ} E. faecalis R-13} R-637F
Nutrient broth 5 mlol] & &3} 184 7F v %3l &



Table 8. Plasmid transfer frequency from E. faecalis to S. aureus

Donor progen Recipient Selective donor *Transfer No. fo doubly resistant
progeny p marker frequency progeny/Total No. of

E. faecalis HL-1 X S. aureus SK-982 GM® 6.3x10* 26/165

E. faecalis HL-6 X S. aureus SK-982 GM 3.7x10° 141/529

“Transfer frequency is expressed as the number of transconjugants per total progeny cell; GM’, gentamicin

Fig. 3. agarose gel electrophoresis patterns of
plasmids of E. faecalis transconjugant R-1 and R-6
strains. Lanes a, Standard plasmids of E. coli V517,
b, E. faecalis transconjugant R-1 and c, R-6.

Fig. 4. Agarose gel electrophoresis patterns of
plasmids of E. faecalis transconjugants R-1 and R-6
strains digested with EcoRI. Lanes a, Standard 4
DNA digested with HindIll; b, DNA fragments of
E. faecalis transconjugant R-1 and c, those of R-6.

o) Felo) EBrg FEWE AQHANG T 22}
0.1 mI¥]-2- BHI brotho] 1 mlE &3} 37 T A
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Fig. 5. Agarose gel electrophoresis patterns of
plasmids of E. faecalis transconjugants R-1 and R-6
strains digested with Hindlll. Lanes a, Standard £
DNA digested with HindlIl; b, DNA fragments of
E. faecalis transconjugant R-1 and c, those of R-6.

24X} i F o]olA] 48Xt v ¥ttt EiBr
9] subinhibitory FEA F4% 7 0.1 mlE
BHISE @ 2] o] 4 F3te] 37CelA 18X v
ata o] wf FA4E JAHE FFA FFAEAA
AHEEE Y e T2 A7 £ BHIE B
Ao replical WA &7 F 37CAA 187t )
F3te] Yebd JEgrg A& R-EgATE
AANEE AadsgH. NB 1 ml 3 30 pg
EBrg A g wjAdAE 4ol HA ZRL,
10 pg} 20 pg EtBr& A= g NBo| AT 435
2t} 10 pgo) EtBre X3k 3¢ R-17F3F 4137)
o #F& ZAIYE ol & 51%9 AALE U
E} W3, R-6FF 507709 #8e& ZAMRE wol
£ 67%9 AAE&E Ut EBrg AH83td
R-17} R-67 59 ZHFAV=g AANS 4 8l
17 WAQAE THEF E. faecalis HL-13}
HL-69) 9+ ZdA0E F 51.7 Kb Sy
T DNAo| i th(Fig. 6).

6) Tetracycline LA RMX}2| &0l

=
T
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Fig. 6. Agarose gel electrophoresis patterns of
plasmids from E. faecalis transconjugants R-1 and
R-6 strains cured with ethidium bromide. Lanes a
and i, Standard plasmids of E. coli V517; b, ¢, d
and e, E. faecalis transconjugant R-1; f, g and h, E.
faecalis transconjugant R-6.

Fig. 7. Southern blot analysis of E. faecalis HL-1
and HL-6 plasmids with a tetracycline gene probe.
Lanes 1, Standard A DNA digested with HindlII; 2,
E. faecalis HL-1 plasmids; 3, E. faecalis HL-6
plasmids; panel B, autoradiogram of panel A. Ar-
row indicates the hybrid plasmid.

Transconjugants?] E. faecalis R-13} R-67F 9]
gaavieg AASe A79EE @ Fol
Hybond-N membraino)] 2&7]o] EA32 S 3
t}. Tetracycline probe DNAT= pBR322-& EcoRIT}
HindlIZ o|3H9d w8 Agsigon,
hybridizationZ 7} & ¥ W 215 KbZ gt An| =] vt
S8 AckFig. 7). 2.15 KbZAn =7} ¢ E
faecalis transconjugants R-69]] = ¥H8-3} %] &gkt

-64 -

45.0

31.0

Fig. 8. Comparison of antigenic polypeptide pat-
terns of E. faecalis strains. Lanes A, Low standard
molecule; The other lanes are E. faecalis strains; B,
HL-1; C, HL-2; D, HL-3; E, HL-4; F, HL-5; G, HL-
6; H, R-1; I, R-6 and J, High standard molecule.

el

7) Egtao|= Mo|FFe E2[HEE
e
F | #5359} E. faecalis transconjugants R-13} R-
6 FFAA HERE FFHA SHAL A1
Aen, gulAe o|FAEE FFEE Ao]
7} A HFig. 8). E. faecalis HL-1, HL-6, E.
faecalis transconjugants R-13} R-6752] U A
£ muramidase 2 %] 2](Fig. 9 lanes B, C, D, F)
3l 253}, mutanolycin(Fig. 9 lanes E, H, I, )&
A3 2§ S AV ES AW 2 1 F
97.8, 95.8, 74.83} 63.5 Kdo] 58 ZeHE|= W
=7} YEh o, £3] 95.8 Kdo] @ujd 2 733}
A ¥g3t Tt

8) Enterococcus Z2tA0|= FHo|7F2

k=14
=}

e

E. faecalisZ E=to] g9 FAEHE %
sle] SDS-PAGEd] ol FodF
conjugants ¥5¢] §¢YA& immunoblotting® =2
B354t E. faecalis HL-13} E. faecalis trans-
conjugants R-17+5 = 97.8 Kd, 46.8 Kdo} &2}
& e vl FEHoR WAL, E
faecalis HL-69} E. faecalis transconjugants R-67F5
= 468 Kde 2A%& e B3 3550
2 ukgalgth 1wk AT £ 958, 978
, 46.8, 33.7, 63.59} 74.8 Kd o} 1 Th(Fig. 10). T
FF E. faecalis HL-39] @A o= w3514 &

gl trans-
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Fig. 9. Comparison of antigenic polypeptide pat-
terns of E. faecalis strains treated with muramidase
and mutanolysin. Lanes A, Low standard molecule
and F, High standard molecule; The other lanes are
E. faecalis strains; B, HL-1; C, R-1; D, HL-6; E, R-
6; G, HL-1; H, R-1; I, HL-6 and J, R-6.

kel 97.8, 958, 74.89} 63.5 Kdo wulzo]
transconjugant ¢ E. faecalis transconjugants
R-6TFFo A ¥h8-& B ).

]

a

EnterococcusE 184 FFo 1, ZAY #
e AERYG BE Hoz wdEth gz
gatdE e 22 2U%g Hdul. Enteric
Streptococcus= M| 22 T4:¢] Enterococcus= H
AP, 284 L 9] ko, Lancefield
group D &9 71Xz o} 1989d Facklam}
Collinse =i 2542 &4,
sorbitol, lactoseo| A2} At &7d, arginine
dehydrogenase&-4 %l & E. faecalisZ 733
t}. 1990\ Ruoff S-off w29 ribosecl| A AH-& A}
281 tellulite® 39 Al7] = lactosedt$-o] 24
ol E. faecalis® Rt BAHGAE=
Facklam¥} Collins®] ¥yd wat &% A3t
9t} Enterococcus®] 7+ & F2 guigddoln
AWdy FS7A9) 10%S A . Center
for Disease Control(CDC)Z ¥ 198613 ol Entero-
coccus= E. colis} S. aureusth &2 g o
2 Az 225 @eolth. HE Enterococci
7t d 7 o 2 7+l 31 2t EnterococcusZt A
AEHoz FxAAloA 7] endoge-

manitol,

L

i
=R
e
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Fig. 10. Immunoblttg pros of E. faecalis
strains using intra abdominally infected patient's
serum. Lanes a, HL-1; b, R-1; ¢, HL-6; d, R-6.

—L

neous3t A0} YT, Zervos Tl Q& HT
FE oy @ wFdE A0 B BUZ
g 907 F Jdvn Bustch B AP
o] gentamicind] WAL BeolE A7 AEE #
Z2 AR YA, REWAL 4TFZ HA
2] 62%0) L TH(Table 4). Gentamicino] g 1=
WA 197939 E. faecalisol A 3§ HIL3IR
t}. Aminoglycoside TEWAI2 >2000 pg/mio|
kA EEA A ATl gAE d UeyE AL
2 AdhArh 1979d] BzHE olF
gentamicin T £ WA FHLGR)S A A A &
50 slol 42T FAFE 2 PPUITEN
® YA7lAe Zgans A2 aminoglyco-
side modyfying& A o]t} th5-% gentamicin H/3
2EFe B o B2 54 23 49
milliliter Z gentamicin®] 3 pge) F=olA W
A olgitt. Z4z+e] aminogly-cosidesl] o) & W/A3Hl
S A9H A% FAFol BAA thFs
T ) sz e) 9] o A& gentamicin LT WA
o e HlEE 0% 55%2 EEIAC
19831 o] Merderski®t Mur-ray7} w=ollA] o)
ZZ 7-¢ B 13 Houstons Yol A gentamicin 11
SUAF FANETL 45%9E Btk H
o7 Ho] wFA e BT L 3% I8
718 B olUet Ade FaHY T 0T A4

z

Ll

A&

= O

N kA BoE QP £ gentamicin]]
E. faecalis 22 #2] 50% o429 & FHE&2
Conneticuts} MichiganFo| M E R st d™.



19831d o] & o] Eglw& T3 ol=gyl, Ay
o}, o, 28 e @ g 5 odejuelor] &£
AR DHPPP?, B AF| A E. faecalis 40F

g gz g Aoz A UAS A
A= 407FF E5F7} gentamicinol] & WA o]
t}. Gentamicin®] MICZ} 2000(ug/ml)o] 4+Q1
2 3o AT o, Gentamicin ZEL)
A E. faecalisy= 2457(60%) o1}, 33 & AH
02 AF3 E. faecalisol| )3t HAiAAA5xe]
Q= gentamicin®] >2048 pg/ml, ampicillin®]
1~64 pg/ml, chloramphenicolo] 8~128pg/ml,
erythromycin®] >128pg/ml “12] 3L vancomycin®]
1~2pg/mlo] Qich. 50%8] FHE S AIAIZl MIC
MICs))9} 90%9] TFE A 2 HAhdAFE
(MICy)+= gentamicino] 5 =>2048pg/ml, ampi-
cillino] 1pg/ml, chloramphenicole} 8pg/mis}
128pg/ml, erythromycin®] 32pg/ml2} 256pg/ml, 2
2] 11 vancomycin® Z}z} 1ug/mle}b 2pg/mle] §h
(Table 6). o] 7 5(1990)9] AT} v]s2d &
o]t}

Gentamicin 1L =4 72 gentamicino] A 34
4 949 94 T 48T A 47
of 9l Aoz wAA Utk A58 3
2E A¥EA Ai] Z 3 kx| 9} aminoglycoside
ol ME e, Daptomycindd
fosfomycin2tf ol = 22 45288 UM
t}. Penicillin®} streptomycin®] B3 X759} A
A5 aHg-& n=YAdel e
gentamicin W43 & FNE 2w AP

2

-
[=)

A

rl; )

=

(*)

streptomycinol]

CIPAS 2P y_-ﬁ'—x}“ Enterococcus®] A 3}
Z Q3% 9%-g 3t} Nachamkin 52 Enterococci

O

o Wy ESe

anEg

Z:]"E«] 7%7]‘ E’_‘\T"}Z"EH av?dgi
o] &3+ EAjoA| %= Entero-
coccie] Mol mie] Fate] Fago] el
2 A t}?. Gentamicin 4 Enterococcus= L.}
2o A 47%2] L&l BUEUL, 36%=
FREAAA 2P RuHAF. B Ao
X E. faecalis 40F 5 2557 = 8 A A, 35
= 2% 54 AAAN, 25 % Bl 2
91 tH(Table 1). o] FEE 5 95%= A 3haol A
AT

Gentamicinol] ™3+ =43 Enterococciol
g <A Aesiads Foavz de ¥
aminoglycoside modifying & 4w & o]t}. Entero-
coccicl] ths) B EA AFA o] HiE Y

H

kv

jt
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=

A& raF} Courvalin 5& E. faecalis(BM
4100)¢] 3= Streptomycindl] 1% WA o] Gl
gentamicin®} kanamycin®} T+ZH o2 #HH g
FA nEWAIAGT. o F#Fd o
aminoglycosidesoll o3t Aol #A = HA
T tE E faecalis] A7FHol & g e F
£ 1] E = pIP800°] ¢l th. Aminoglycosidese] 4]
BAnxdog 3IAE phosphotransferase 9}
acetyliransferase & gol] 2}8] 2=} Merder-
ski-samoraj©} Murray:=  47)2] amino-glycoside
modifying 49 ¢53l% HLGR E. faecalis?]
A FF A Z7F A o] a2(self transferable elem-
ent)-& = 3'-phosphotrasferase(ADH-3") 272 A
olg Y™,
transferse 37 F 2ol 4] # o] 5 1 strepto-mycin
adenyliransferase’r= 277 F2 F-E] HojdutE A

o]itt. Combes & <ol EE3I E
faecalis 757} aminoglycosides 3 Aol T =)
Aol AL ruagg?. of FFoIA
amin-oglycoside WA< 23 ¥4 ¥ phosphotra-
nsferase, acethytransferse®} adeny-ltransferasec]] 2]
gt AgEch E faeciumdl] qAgo] AAR &5
¢} transconjugantsF 5ol 4] amino-glycoside subst-

i}

RN

2}

flo

2"-phospho-transferase$}  6'-acethy-

rate 20| A streptomycin adenyl-transferse(ANT-
SM), APH-2", APH-3', AAC-6'9] &2 ¥ 1314

ol

t}'?. H 2o Ubukata & S. aureus® H-E 6-
acetyltransferase ¥4+ o]z} 2"-phosphotransferase
AgE 2 olFHA 4TS st WAHES
2. o]y aaE Enterococcloﬂ/HE
A AT, Ferretti 52 #AAE Soldsle
ol Eixy FEg2n= Mol FHA §%9 2
HF2A 71938 n oI of Fad ¢
& =ole a0 Mae
amikacin ¥ gentamicin WAl 5
I:}-B),

Enterococcuso| A] ZT@AT=E AME OE 7]
e ZE udFHAA BREHA, dAEHET F
6719 Zetan =8 2t FF7F RaE P
5238 Gentamicin WA B8] T-& 09)4 549 =
G2ulzE BHsteE ez RadErh
Gentamicin 15U #5F¢ ZTdAujE olE
A, B FF¢} transconjugants A A WA L A
S F A Ao o4& heterogeneousdo] 24
31, Gentamicin A 7759 EgAu =& 27}
Aol & 4 b= Aol RugdHy. S~

tobramycin, kanamycin,

Foll M= e



nl =7} 9l enterococcus §+-8 7 obol WA A
2o MiEE 107 ¥ 10°701 AT, pAM
8667} pAMSB64 2 FEtAn|== Hg 3l
A} brothe} 24kA o 2 filter membraned] 2] & ¥l
ok3] AP E = pAMDb1F} pIPSO1 72+ ZalAn
=9 fA}gTh pAMS62E H|FH A oluh pAD
13} pAM1e] gk Ao FAME HEPA Fopx
U]Eoﬂ —0’13}] O]%% I:}’14,26,29,34).

pAMS62, pAMS863 2 pBEM10 7+ gentamicin
WA Zatavn| =52 filters) broth o & 53]
19 W e ez ol AT’ Clewell 5
AE} NEZHe] oY Eehau=e] HE
sex pheromonol 2t 7| A4 disted FoFF
o]£3}l= hemolycin Ze}Au]=¢)

ol

Lo rlo ro

F9 S GE57] Asto] oW FolRFE
FEsh FeaFe o8 Bulse 7)dole
o1 A

p-lactamase, gentamicin W} A] 3} peptide pheromon
o ths] w3t E. faecalis HH2o| A ]34
o} B Ao A Gentamicin LEWA E. faecalis
HL-1, 2, 3, 4, 5, 602 RE] g Tarns
DNAE 1% agarose gel2 ©} 83l A7]9E 3
A= Fig 13t 2ok Gentamicin T4 E.
faecalis HL-12 A3 47FA] Ao 5

ol gl #Folv 757 Fejansr} £
St 1 FelAvu|z o] A7]E 1.97~51.7 Kbo] 9l
t}. E. faecalis HL-29} HL-32 2% 6Z %9 &}
Au|=yt 28931, SAnse =AU = 4
65~38 Kbo] 3l o], HL4E 7£% ZgtAnjc7}
&85 1, ZTatsu|=o FAV|E 4.65~237
KbolQli, HL-5= 425 ZetAn=r) &89
3, Zelanzo Hr)E 325~23.7 Kbo|go
v, HL-62 5%/ Zet2w =7t EX543,
ZgAun =9 A7|E 12~51.7 Kbol gt} 2+ &
AA7]E Table 73 2ok AR Zehan
= profile§ B W 3717 o]/te] g@Ald] WA
FFEELS B2 517 Kbol4e] ZTgiavm=g
B va), 271 g Aol WAl 75
Eetam =7 dAY R B feta
3] E. faecalis WAF3F F 714
Ebd GM EM WA F3 & 713 18F &
© Fopan=rt @EEUY 28 HAARE
2 gotx Fepiu =9 I EAHEIT A
A}, E. faecalis HL-13} HL-6-8 EcoRI3} Hindlll

it

o)
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Aggr2 AHEs ZAxp ExF A7E
EcoRIFHL 7579 6579 Eetanjert &
AR, FerAul=e] =Z7|E 1.2 Kb~295
Kbo|Jth. HindlIRH -2 8F 79} 5579 Zg
2ul= 7t &89 1, FetAnee A7) E 1.5
Kb~207 Kbo] Q{eFig. 2). A ez B & vl
4R TR, R dolg 2
23 AJ=Hl E. faecalis HL-13} HL-69] Z3g}

& o]%lt}. Aminoglycoside 1}
=52 1594 124 Kb QU= Z37
ABns BAZ G0 AvEs dg
£ Ao ofzhe] Tejar]
23} §7) heterogeneous 3},
b g Fte] AolAdd A 1%
agarose gel # 7] o2 dHY Fol A7 E &
213}4t}. E. faecalis transconjugants HL-73} HL-
89 EcoRI%} HindllZ Awat Ax zhzh 372
FA3A ey oh(Fig. 3, 4). E. faecalis transcon-
jugants HL-75} 8¢] ¥-x}=7]+& EcoRI-& 29.5 Kb,
18.7 Kb, 7.5 Kbo|% 1, HindllI:= 29.2 Kb, 15.9
Kb, 10.6 Kbollt}. v & Syt Anmcy) B8]0
2 vt=2t} €A% DNA hybridization ©. & }-E]
gentamicin] A o] R A FAFL AApETh
pSF8152 Y-E| enterococcal |4 probe & 7-of A
thekal X1 o = e ¢JAtel A Enterococcal £ 2]
o] 2t oAl gentamicin W4 Eeiv =
o| A1 hybridization2 HE ¢F 2 KbQ] Haelll®}
MSPL G o A LA = e},

Enterococcit= L= UjA o] ¥7) 913 A= 4
3} transpositiono] €)%t F-A A AR AG =
2 olt}. In vitrool| 4] Enterococcit streptococci &
3} S. aureus L S. epidermidis$} 3 4 Qe

Wager 52 T3l enterococci®t X EATH
gentamicin WA -7 22| hybridizationg 332
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Azt A ety ol g wHe AHAQ
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2 dYTFERH ATHUG QRE TFE
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Aot} fBFFE 24A)7F filter mating I
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qe) 2RA F2e delA A Rk BT
= @A gentamicin U]4d, vheketr thE A Ul
Aol z3o) A hemolycinA A 7 &7 Ho|H ).
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2 o e A Gentamicind] L E=WAIQ E. faecalis
HL-17} HL-69] WyAddg ¥lXiE= 63x10%% 3.
7% 10°0)9 oW, E. faecalis HL-19] Y| #l
=7} ZSH(Table 8). =& ¢F S. aureus SK-
9825 o] &3 o] APl A 48417k Wjstel Y
A9 transconjugants? 2-& H2]dtw A 7453t
o] e r]= DNAS 18 A3 Fol @l
E. faecalis HL-13} HL-69] Z2}xun|: ZF 51.7
Kbo] ZFz}ul= DNAZE <15 th(Fig. 3) E.
fae-calis transconjugants R-13} R-69] #|gtq 4 &
A 9 A7)E ¢l H ). EcoRlF Hindlll 2
A3t A# ztZ} heterogeneousd}t Al VERGET)
(Fig. 4. 5). E. faecalis transconjugants R-13} R-69]
B8] 37 EcoRIGHL 1.5~29.5 Kbol
1, HindllI$H A & 0.6~29.2 Kbo] it} o] & =T}
2028 AARE ¢ g Addxs &2
2] gl Mg Ede] Hlaz gelst
A r}Fig. 6). A& 35, Ho] Y Enterococci
gentamicin WA A& 2 AR Z-87]de|n.
AL Ao AT U transposition®] Ente-
rococci 59| gentamicin YA} & 5 |3l extrach-
romosomal DNA¢S] A dlof| tj3t 714Yd Aol
A A 50}, Zighelboim-Daum 52 mitomicin
C 2 g ZFetz, vHegl e FebA(OCH-19)=
H2H 2508 4§ gentamicin W4 o] Hold
< FIAL?. WA Q=9
transposition® R7}x] F A 3] B Hh
Gentamicin W4 ¥lE & 19794 A& XM ud
olg &3] Z7}38FA = At} Transposition-> 1
TEd L ag 54 AoolA FEAsH ZHE
3t 9}, tetracycline®} erythromicinx 3 T2
Yol A3 g8 7130, giE o] Enteroco-
ccus®] gentamicin W4 E2}LvU|=F heteroge-
neous3ttHE WA At tigk #EAg2 B4
A H) 9 &) B9t Aminoglycoside W
4)& Trasposonol] T+ U4 & g0 2H &t
2ZU]Z DNAE A& ¢ §1& W= Holgth
B+ E. faeciumd =2 gentamicin WA F2t
n=2 FE 10 Md GH S ZAAF] o2 WA
o] A= YH™, o]2j§ o1 T+ Enterococcusd]
o) gentamicin WA ol j ¢k FLFE BT o]
o] & Wd 4 ot Tetracyclin probe DNAY
pBR322S EcoRI%} HindllIZ o] F A @sle] AL§
st on, £43F 243 2.15 KbtHo| 9H-3-3-%
t}(Fig. 7).
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SDS-PAGEE A] 83+ & Coomassie blueZ A1
@ A3} o T~16749) wuAo] pAHUT. F
o} 75 ¢} E. faecalis transconjugants R-13} R-6 =
SolA G 2EHe audz geson,
wuge) o]SEEE FEEe Ao g
(Fig. 8). E. faecalis HL-1, HL-63} E. faecalis
transconjugants R-13} R-67¥T9 TAAEE
muramidase 2. %] 2] 3} 2 (Fig. B, C, D, F), E, H, |,
J= mutanolycing A 8)sle] 7|95 A3
A3 1 % 97.8 Kd, 95.8 Kd, 74.8 Kd, 63.5 Kd¢]
F2 EHEE Wert Jden 3] 95.8 Kd

o) Ui e o} A B, He 2
Aol N E Pl go) Yo Ry 8243
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& o] 4-3to] SDS-PAGES] o3 Folds ¥
transconjugantsy = ¢] &+ 4-S- immunoblotting ©.
2 BAEU}. E. faecalis HL-13+ E. faecalis
transconjugants R-17 & 97.8, 46.8 Kdo] #A}&F
& 2v Ay FEHoE wesldn, E
faecalis HL-6$} E. faecalis transconjugants R-67F 5
= 468 Kde] EARE 2= wuds 3EH0
2 Bgsgith. 2 whE-9 95.8 Kd> 97.8
Kd> 46.8 Kd> 33.7 Kd> 63.5 Kd> 74.8 Kd £=0]| 31
th(Fig. 12). 3o} &3 E. faecalis HL-39| A &= ¥h3-
2] ke 97.8, 95.8, 74.8 , 63.5 Kdo] Tz
o} transconjugant Y2 E. faecalis transconju-
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54 e A 2ok E faecalis 73,000,
40,000 ~12) T 37,000 daltons E-3}ke] FEo]A
g gaa 39S v-d 3o} Immunoblottingdl]
A E. faecaliszt @ ol o3 Hohq] oA 978,
95.8, 74.8,63.5,33.7,26.8 Kd¢] &4 HAZE 5%
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= Abstract =

Studies on Antimicrobial Susceptibility and Characteristics of R-plasmids and
Antigens of High-level Gentamicin Resistant Enterococcus faecalis

Hyun Kang

Institute for Genetic Engineering Kon-Kuk University, Seoul 133-701, Korea

Forty gentamicin-resistant isolates of Enterococcus faecalis were selected from various clinical
materials, determined their antimicrobial susceptibility, and studied there R-plasmid
characteristics and polypeptide patterns. All of the isolates were susceptible to vancomycin. The
MICs(ug/ml) of antimicrobial agents to the isolates were as follows; the MIC of gentamicin was
128 and >2040, ampicillin 1 and 1, chloramphenicol 2 and 8, erythromycin 32 and 256, and
vancomycin 1 and 2. E. faecalis HL-1 strain had 8 plasmid DNA elements, HL-2 and HL-3
strains had 6, HL-4 had 7, HL-5 had 4, and HL-6 had 5. The 51.7 Kb of gentamicin resistance
plasmid DNA was conjugally transferred from two strains of E. faecalis HL-1 and HL-6 to S.
aureus SK 982. The plasmid transfer frequency between S. aureus SK 982 and E. faecalis HL-1
or E. faecalis HL-6 was 6.3x10™ and 3.7x10°, respectively. Plasmid curing ratio after the
treatment of ethidium bromide(10 pg/ml) to E. faecalis tarnsconjugants R-1 and R-6 were about
51% and 67%, respectively. The tetracycline gene was located in 2.15 Kb plasmid of E. faecalis
HL-1, but it was not found in the E. faecalis HL-6 by Southern blot analyses.

The antigenic components of E. faecalis HL-1, HL-6, R-1 and R-6 strains were analyzed by
SDS-PAGE and immunoblotting. The E. faecalis strains had 7 to 16 polypeptide bands, however
their major proteins were 97.8 and 26.8 Kd. At the Immunoblotting, 97.8, 95.8, 74.8, 63.5, 33.7
and 26.8 Kd polypeptides of the strains showed major antigenic activities with patient's sera
infected intra-abdominally with an E. faecalis strain.

Key Word: Enterococcus faecalis, high-level resistant, gentamicin.
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