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Antibiotic Susceptibility and Genetic Diversity of
Enterococci Isolated from Clinical Specimens
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The purpose of this study was to investigate the distribution of Enterococci isolated from clinical
specimens, and identify the aspect of antibiotic susceptibility and analyze the genetic difference by executing
Rep-PCR over the strains resistant to aminoglycoside-typed antibiotics. From an assortment of the clinical
specimens, 100 strains were isolated. The collection consisted of 49 strains of E. faecalis, 34 strains of E.
faecium, 9 strains of E. avium, 4 strains of E. gallinarum, 3 strains of E. casseliflavus, and 1 strain of E.
hirae. Ninety five were isolated from inpatients, and five strains were isolated from outpatient. Most of the
E. faecalis and E. faecium were originated from urine, pus, and sputum. Most Enterococci showed 80%
resistance to the cephalosprin-typed antibiotics. E. faecium showed the high resistance to all the antibiotic
substances. One tenths of Enterococci showed the resistance to vancomycin. And also, most Enterococci
showed the high resistance to amikacin and gentamicin as aminoglycoside-typed antibiotics. Genetic diversity
of the resistant strains to aminoglycoside estimated using Rep-PCR was not significanty different.
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Hol HZ AARCE F7HE L o EAZE Har Al
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(CDC, 1997). ¢l 7|E2 %S 7H 32t S7hd 34
93k 387, E3] cephalosporin A|A| 9] AL&Z71e} B
lactam7] A o] Hprgo g A WS UEhh
O T 7 dees AzEd. 1990 dh

R

.



SojHE = ampcillind| el #F7F 2ol al(Herman
9} Gerding, 1991), B-lactamaseS A4 3h= F5(Coudron
5, 1992)7F =3I 1984 A= glycopeptide A
A2 teicoplanine] AAFE ] w2} vancomycino] 97 X
w8 o2 of 30d7HA] WY Edol AY U
u}, 198613 22 & vancomycin A F-ito] HaE
o] % (Leclercq 5, 1988) AlA of#}etel| A VRE®] <fgt
Zrdo] HuEdtiShales 5, 1989; Montecalvo 5

9

1994). A 22 A% GAA S FEED AHE2 WAL
7 2 AFAQ RAE ole® FAA ] o8& F e
o2 Qs gAlUde] A Ho 94 NEE
ol Al 2 ojazrd e sl Az AF A
ol2A ki itk wEbA & AT E B Wl
Ao BE AAZRE 2y 8T AT 9 ®
TE ez 7 HAE 2Yey 4% Ay &
A& ghetatar, FAA Al tist 7122ANE AAlE)
of, AAE, 759, A WHE5S Wxe} FolE T}
o}gk % aminoglycoside] Aol sl WS Hol=
TEE5 Rep-PCRE A8t Fxx #EFdS 4
ste] §77 g 2 AREE 2ACZH 849
FAA NEE FuA AFE AAIST
0. M2 3 uhy

2003 1€¥ 1Y€+ E 20034 129 309714 135 ¢t 3
A v AEGAME e 9FE Y E 9
FHAE WA TR o] 83 tH(Table 1).
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Enterococcus sp.&] 21E A&l &4 AA = tryptic soy
[e)

A S
o o] =219 e F Enterococcus”’t YA EE AL
Vitek system= ©]-&3t] FE|stA o 371 &9l A4S
¢ &) -+= Streptococcus faecalis broth (SF broth)oi| A 2]
<2, bile esculin ¥+, 6.5% NaCl WA < st3ial 2
Qof w}e}A arginine dihydrolase, arabinose, raffinoseol 4]
o] A T F7IE Al tH(Facklam €+ Sahm,
1995; A =, 1991). F2]® #F= 15% skim milk(Oxide)

broth (BBL)E, W& AAI=
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A 125
penicillin, tetracycline, teicoplanin, vancomycin, amikacin,

FEE L Haagiyel= BBL

ampicillin,  streptomycin, ciprofloxacin,
ceftazidime, cefmetazole, gentamicin, ticarcillin/clavulanic
acid®} OxoideA}e] chloramphenicol, nitrofurantoin, imi-
penem, rifampin, ceftriaxone, cefotaxime, cefepime & 7
F2 F 19579 SNAE, FaHo == ampicllin,
chloramphenicol, ciprofloxacin, gentamicin, imipenem,
teicoplanin, nitrofurantoin, penicillin, streptomycin, tetra-

cycline, vancomycin 59 115%F JAAE A& Th

1) d&3 4 A A

Kirby and Bauer (1966) 52| Tj2~= 4o w}e} 12
T2 BBLAFY H2==8} 7579 OxoideAte] Hl~a =2
PAUA GBS AAFYL, T2 S o)
GAA WA HAAFe] A3b= NCCLS(national committee
for clinical laboratory standards)E 7|2° 2 433
(NCCLS, 2000), = A= 4R A & 7IE
WE Aok o el

2) LUK AATE
(minimal inhibitory concentration, MIC)

¥F 3 34 NCCLS (2000)9] <4148 EjZ
AT AFZ trypticase soy brotholl HE3}a] 3~44]
21942 ALE-3Le] McFaland2] A 0.5%
o] hA] 1102 3)A31e] GPS-430
(gram positive susceptibility-430) cardE ©]-& bioMerieux
Vitekoll A} =43}tk GPS-430 cardol] Eole 444
= ampicllin 5 11579 A= YA 443 dA
£ A 2 Al Y A E fsiA 25
F=Z = E. faecalis ATCC29212¢}, S. aureus ATCC29213,
E. faecalis ATCC51299Z ©]-&-3}]t}.
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4. Repetitive sequence-based PCR
Rep-PCRS 93t DNA F&2 —70C9 B2ad
£ o] A du| ol 37TColA 24417 w3 o
o] 1.5u0 microcentrifuge tubeol] Hil o]= ¥
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(12,000 rpm, 5min, 4C)3ted, % AL W, IAE
S & &3 3+ & 37840 TE buffer (10mM tris [pH 8.0],
1ImM EDTA 10% sodium dodecyl sulfate(SDS) 204,
20mg/ml proteinase K& 718t 2ul, 37°C water bath
o 177t ¥kg- 3 A] 2]l 5M NaCl 66.66.0Z Eal
sk ¥, 53.3ul CTAB/NaCl= < heating
block 65CelA] 10837t HjE 3 chloroform/isoamyl
alcohol &3 (52010)S ¥ o] vortexdt 5, microcentrifuge
2 AR gty FoE BYEHY AsdEs OE
tubedll 31 & phenol/chloroform/ isoamyl alcoholS &
2 o] vortexdt ¥, microcentrifuge® YA1E-2], A5

of\i

e

5 o
Yn A

3005 THAl T2 tubed] &3 F, AAF] 0.6x
isopropanolS- 211 microcentrifugeS AH&-3] Y4lEe ¥

ethanol 1mIES Y11

A HEa HHE] 70%
T YF FAAZE7A

microcentrifuge = A& 3 &
302 ZA=xA1Z1 F, DNA strandES SH50l &3iA)7)x
233715 ©]8, 260 nmollA SFE=E , A o
—20C deep freezerol] BE#3pHA] AME-3}S T} Rep-PCR
S 93 AEA= BOXAILR(5-CTACGGCAAGGCGA-
CGCTGACG-3)E Al&-(Versalovic &, 1994), Tag DNA
polymerase 0.4u0, 10x reaction buffer 2.5u0, primer
(BOXAIR 10 pmole/u) 5.0u, dNTP 2540, 25mM
MgCl, 6.7x(, 10% DMSO 2.5u(, H,0 6.14E Eo] ZHA
237} 25u07F A 3R, DNA 1uE 7Fske] 2+ 4
S 3 microcentrifuge® °F 5% F<t spin-downd %
mineral 0il2 #7}8}e] PCR WS- mixture2] ¥H-S Y
t}. PCRe] FZ& Perkin-ElmerAHUSA gene AMP)2]
Gene Amp PCR system 2400& A3}t ol PCRE]
Z72 95T~ 9% pre- denaturation, 90°CollA 30%
denaturation, 52°Coll4 1% annealing, 65C°lA 8%
extensiong 3 F7|Z 3038 W5 AL, 65CA 16%
¢ HFZ 0 2 post-extension AZ T} SZH DNA7}
si== As =) 98l 53 F PCR whe2 & —20
2 B3tk DNA fingerprint Eej 2] 331 vl
28 935 PCREY] A AE-S loading buffer 10 DNA
=5 2 183 SFF 39 HIEE 412 U, 2% agarlose
gelol loading &+ 3 TAE buffer (40mM tris-acetate, 1mM
EDTA, pH 8.0) WollA X7]9F ZA1E °]-&3t 5v/iem
2 7P E S 8AK AR stth 719 F Fgel< 0.5
rell ethidium bromideE 208 JAslal SF{HFE 208
2A5tAT o] gel2 UV transilluminatordl] %4 34

DNAZH-S &<215}aL polaroid camera system2 ©]-8-3}
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5. A= % Dendrogram

£ A3 Rep-PCRZ Loixl
DNAEH &S ©]-83t band7}
2 A%3}ske] character matrixS 24353tk 2 E

S B4 ZZ I3l NTSYS-pe(version 1.51, Applied
Biostatistics Inc, USA)<ll 4] Dice2] coefficientt§ &2 A}
J A4 (similarity value)E -3}l unweighted pair-group
method, arithmetic average (UPGMA)H o2 A|8)3t T3
dendrogram(phylogenetic tree T%)S 2N #5571
A 2 EAES etk 7P FALEE UE

S
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He 7 o579 Fs RGOSR skar o] vixgH 7t
=& FAEE Uil e 238 Wie 3
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T oF7t AR 2eS ovlstar 09 S fHF
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E Aol A8-% Enterococcus sp. 1005+ ZF 565

A ol A

gesiglon), 87 FAANA, 207
375 71 BAFRY, 275 B9, )5 9, 4, 9
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Table 1. Number of Enterococcus sp. strains isolated from
clinical specimens

Source No. of isolates
Urine 56
Pus 23
Sputum 12
Bronchial aspiration 3
Blood 2
Bile 1
Throat 1
Wound 1
Stool 1

Total 100
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Enterococcus sp.o] #HAE #&] BI=E&-2 Table 104]
Henkel 2ok 7P wo] #eE foAe 56T Foll
A E. faecalis”} 244, E. faeciume] 220+ HE&
YeEl At Fol A= E. faecalis®} E. faeciumo] Z+z;

T4 B FHAL, AFoA= E. faecalis7} tjF-& &

2 = A THTable 2).
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1) Enterococcus A A 744

E. faecalis= teicoplanin®} vancomycinoll 22+ 98%,
9%6%= 7Hg H=2 S B, oA 86% oY
F4& B A= ampicllin,
nitrofurantoin, imipenem, penicillin®] 2.1, streptomycin
=} ticarcillin/clavulanic acid= ZV2} 73%2} 71%<] 7H443
S Rt gE dHFA = ciprofloxacin,
tetracycline, ampicillin, gentamicin 2 cephalosporin Al €
2 10-37%9] 22 TS BAt(Table 3). ¢4 E.
faecium2- teicoplaninz} vancomycinell Z}z} 100%, 79%
2 M =8 448 193, °]ofA] chloramphenicol
tetracycline2 Z}7} 76%, 73%<] 7HAollo, Aled
O gAA 5
imipenem, penicillin, rifampin, streptomycin, ampicillin,

chloramphenicol,

rifampin,

ampicllin, ciprofloxacin, nitrofurantoin,

gentamicin, cephalosporin A€ % ticarcillin/clavulanic
acid= 6-35%2] W2 7S HStH(Table 3).

2) AAE A A A

Table 2. Distribution of Enterococci sp. isolated by clinical source

Enterococcus sp.o] #HAE IYA A A=
Table 59 YEhY Qth 8 ZHEH
sp.2] 7d-%- chloramphenicol, vancomycinoll ZZ; 89%,

100%2] e HAor
nitrofurantoin, imipenem, penicillin, streptomycin -l
57%c]38t8] S Bl 718 & A oA
ZeAdo] itk QoA Eel® Enterococcus sp.2l
chloramphenicol, teicoplanin, vancimycinell =2 7+
< Yehl L tiF2o AEde dojAe WS
HAgtoZH Q2 HE EE ¥ Enterococcus sp.7} O]
oA EEE A 2ot EHH o] FAEHNA o
WAS Holn Q27 8 AT R o
Mol S7HES & ¢ AUTE TIE %ﬁ, gl W,
Aol A E2® 24 Enterococcus sp.E £, &, AHY
FAA e AHe Bsd FEE
AminoglycosideZ| Q1 streptomycinel] thaljA] Fol
# Enterococus sp.E 69%%] Z4AS HS,
59%ET =A YEEARE &, A 9l
41%, 57%°] 73S o] P ET B
ARIES] b F7olE gt = SlSleh o]
ZZ© & amikacin¥} gentamicind] tsiAE &, 5,
s UEEY AAEol Ad WAEs Bk
vancomycindll WAS Hole 3L HAZOZ 10%
AR R EY ol FHELS thHEo| aminoglycosides] &
A 1= ES B AAS rRVIRAR 8, F, A

oy, T1H

oA E2]¥ Enterococcus sp.7} ThH-E-S x}A|3H3 T

£ Enterococcus
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No.(%) of isolates

Species

Urine Sputum Pus Bronchial Blood  Stool  Throat  Wound Bile Total
(56)° (12) (23) @ (€)) (€)) () ()

E. faecalis 24(43%)  10(83%)  9(39%) 2(67%) 1(50) 1(100)  1(100)

E. faecium 22(39%) 1(8%) 9(39%) 1(33%) 1(50)  1(100)

E. avium 4(7%) 1(8%) 3(13%) 1(100)

E. gallinarum 4(7%)

E. casseliflavus 2(4%) 1(4%)

E. hirae 1(4%)

a : No. of isolates



Table 3. Antibiotics susceptibility of Enterococcus sp. isolates

No.(%) of susceptible isolates against Enterococcus sp.

Antibiotics

E. faecalis E. faecium E. avuim E. gallinarum E. hirae E. casseliflavus

49(%)* 34(%) 9(%) 4(%) 1(%) 3(%)
Ampicillin 45(91) 12(35) 6(67) 1 1(33)
Chloramphenicol 42(86) 26(76) 9(100) 4(100) 1 3(100)
Ciprofloxacin 15(31) 5(14) 8(89) 1(33)
Nitrofurantoin 43(88) 11(32) 6(67) 1 1(33)
Imipenem 45(91) 8(24) 9(100) 1(25) 1 1(33)
Penicillin 44(90) 7(21) 7(78) 1 1(33)
Rifampin 12(24) 11(32) 7(78)
Streptomycin 36(73) 12(35) 6(67) 3(75) 1 1(33)
Tetracycline 15(31) 25(73) 1(11) 4(100) 2(67)
Teicoplanin 48(98) 34(100) 9(100) 4(100) 1 3(100)
Vancomycin 47(96) 27(79) 9(100) 4(100) 1 2(67)
Amikacin 12(24) 4(12) 3(33) 1(25) 1
Ceftazidime 6(12) 2(6) 7(78) 1(25) 1
Cefmetazole 5(10) 3(9) 7(78) 1(25) 1
Ceftriaxone 8(16) 3(9) 7(78) 1(25) 1
Cefotaxime 10(20) 3(9) 7(78) 1(25) 1
Cefepime 18(37) 4(12) 8(89) 1(25) 1
Gentamicin 18(37) 8(24) 6(67) 1(25) 1 1(33)
Ticarcillin/Clavulanic acid 35(71) 9(26) 8(89) 1(25) 1 3(100)

a : No. of isolates

Table 4. Antimicrobial susceptibility of E. faecalis and E. faecium by disk diffusion test

. No.(%) of E. faecalis No.(%) of E. faecium
Antibiotics

S | R S | R
Ampicillin 45 0 4 12 0 22
Chloramphenicol 42 3 4 26 6 2
Ciprofloxacin 15 9 25 5 1 26
Nitrofurantoin 43 2 4 11 0 23
Imipenem 45 0 4 8 2 24
Penicillin 44 1 4 7 0 27
Rifampin 12 8 29 11 0 23
Streptomycin 36 0 13 12 0 22
Tetracycline 15 5 29 25 2 7
Teicoplanin 48 0 1 34 0 0
Vancomycin 47 0 1 27 1 6
Amikacin 12 0 37 4 1 29
Ceftazidime 6 0 43 2 0 32
Cefmetazole 5 0 44 3 1 30
Ceftriaxone 8 0 41 3 1 30
Cefotaxime 10 0 39 3 1 30
Cefepime 18 1 30 4 1 29
Gentamicin 18 0 31 8 0 26
Ticarcillin/Clavulanic acid 35 1 13 9 0 25
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Table 5. Antimicrobial susceptibility of Enterococcus sp. by clinical specimens

No.(%) of susceptible isolates

Antimicrobial agents Bile Blood Pus Sputum Stool Urine Throat Wound
() ) (23) (12) @ (56) ) )

Ampicillin 1 2 17(74) 10(83) 1 31(55) 1

Chloramphenicol 1 2 17(74) 11(92) 50(89) 1 1

Ciprofloxacin 1 1 8(35) 3(25) 15(27) 1

Nitrofurantoin 1 16(69) 10(83) 1 30(53) 1

Imipenem 1 2 19(83) 9(75) 30(53) 1 1

Penicillin 1 2 17(74) 9(75) 28(50) 1 1

Rifampin 1 10(43) 4(33) 1 11(20) 1 1

Streptomycin 1 1 16(69) 5(41) 32(57) 1 1

Tetracycline 1 2 12(52) 3(25) 1 27(48)

Teicoplanin 1 2 23(100) 11(92) 1 56(100) 1 1

Vancomycin 1 2 21(91) 10(83) 1 50(89) 1 1

Amikacin 2 3(13) 3(25) 12(21)

Ceftazidime 7(30) 2(17) 6(11) 1

Cefmetazole 7(30) 2(17) 6(11) 1

Ceftriaxone 8(35) 2(17) 8(14) 1

Cefotaxime 7(30) 2(17) 11(20) 1

Cefepime 11(48) 3(25) 15(27) 1 1

Gentamicin 1 2 13(57) 4(33) 12(21) 1

Ticarcillin/Clavulanic acid 1 17(74) 11(92) 26(46) 1 1

4, SHMZZEo = AAMST(MIC) chloramphenicol, tetracycline, vancomycin®] 74-% ZZ+

E. faecalisell th3+ MIC+= ampicillin®] 0.25-16 gg/mi©]
a1, MIC509F MIC907F E5 16 pg/mlo.E 100%2] 7+
A4S YeRA Imipenem, tetracycline©] 1-16 xg/ml
o7 S50%MICE ZHzb 1 ugmlzt 16 pg/mlo]Qal E.
faecalisE 90% HA|AZ T== 2+ 4pg/mlst 16 pg/ml
o]t} Chloramphenicol®] 7%~ 4-32 pg/ml=Z MIC503}
MIC90-2 Z}7} 8 pg/mlz} 32 pg/miZ 84%2] 7HEAS B
%31, ciprofloxacin, penicillin, vancomycin®] 3% 22+
0.5-4 pg/ml, 0.5-16 wg/ml, 0.5-8 ug/mIZ ciprofloxacine]
745 57%<] Ul/d-& ®<l ¥, penicillinZ} vancomycin<]
A5 27 82%, 96%S] A AdE EStHTable 6).
E. faecium®] 7 -$-o| = Table 6, 7914 ®%o] ampicillin,
ciprofloxacine] Z+Zt 0.12-16xg/ml, 0.5-4 pg/mlo] AL,
MIC509} MIC907} 16ug/ml, 4 pg/ml o2 diskH o] A3}
9} fAFEHAl ampicilline E. faeclis®] 7Z-$ 100%2] 74
A U Afe dxH o2 71%38 5] WS ve
WAz, ¥ Z ciprofloxacine 82%2] Z4-A4dS HYTh

TT o=

81

8-32 ug/ml, 1-16 ug/ml, 0.5-32 pg/mlE 50% MIC 8 ug
/ml, 1 pg/ml, 0.5 pg/ml, 90%MICE 32 pg/ml, 16 pg/ml,
32 pgmlZ 80%°]de] =& #FAES Yoy, E

AL = 7HA]

faecalis, E. avium, E. gallinarumol] 7$ =& 7

IE Bl §iE,
7+ 20%9} 33%2] WAES
A 4 Atk 1% %9 aminoglycoside] 341
gentamicin, streptomycinoll = 71%<] WAL, 7]E E
avium, E. gallinarum, E. casseliflavus, E. hirae2] 73-3-ol
T FAEA gk MICS] A= nitrofurantoin®] 73-9-
ofvt vl A Y& HHQ 32-128ug/mle] HH oA YE}
S, e g o] e wx o] Mol A disk
FrbH o] T FEH A9 Al #EEHJS 1F
%=2] aminoglycosideZ] A1 gentamicin, streptomycin
o o] MICAZ}= H&]¥ Enterococcus sp. TH-H-o]
streptomycin U= gentamicinol] &l =& WAL Ut
=

PN
2
E. faecium¥} E. casseliflavus®] 73
AES Ve H2 VREY 37t F



Table 6. Antimicrobial susceptibility of E. faecalis and E. faecium isolates by agar dilution method

. Antimicrobial MIC (ug/m) % of isolates
Species
agent Range 50% 90% S I R
Ampicillin 0.25-16 16 16 49 0
Chloramphenicol 4-32 32 41 5
Ciprofloxacin 0.5-4 4 18 28
Gentamicin 500 >500< 20 29
Imipenem 1-16 1 4 48 1
E. faecalis (49)° Nitrofurantoin 32-128 32 128 48 1
Penicillin-G 0.5-16 16 16 40 9
Streptomycin 2000 >2000< 41 8
Teicoplanin 4 4 4 49
Tetracycline 1-16 16 16 33 14
Vancomycin 0.5-8 2 8 47
Ampicillin 0.12-16 16 16 10 24
Chloramphenicol 1-32 32 29 5 1
Ciprofloxacin 0.5-4 4 28 6
Gentamicin 500 >500< 10 24
Imipenem 1-32 16 32 8 3 23
E. faecium (34) Nitrofurantoin 32-128 128 128 10 18
Penicillin-G 0.12-16 16 16 7 27
Streptomycin 2000 >2000< 10 24
Teicoplanin 4 4 4 34
Tetracycline 1-16 1 16 27
Vancomycin 0.5-32 0.5 32 27 1 6

a : No. of isolates tested
S, susceotible; 1, intermediate; R, resistant

5. AminoglycosideZd| SHUX| LA EF2H9
repetitive sequence-based PCRO{| 2|5t

1>

1) ¥

AminoglycosideZ| 2] & WA
Enterococcus sp. Ateole] #-44 ##A
BOXAIR primerE AH&-3 Rep-PCRS A gH
ARES] mE 6-13710]120 3, a-d<] 471¢) WE(Fig. 1) &
£ TFolA FEF AT Versalovic 5(1991)2 Rep-PCR
9] primero|= ERIC(enterobacterial repetitive intergenic

consensus), REP(repetitive extragenic  palinddrome)<}
Pneumococcal BOX7} #2139l EA& s Aoty B
33 v} Qlth 7 (2003)-8 Versalovic 5 (1991)°] X 113}
$12] 3714 primer 25E ©]-83l9] MRSA2] Rep-PCRS
A JEH BOX primer’t MRSA2] Rep-PCROl 7}

82

AEe primergta B3tk old] B AR 7]
(2003)2] HIE E|Z BOX primers A}8-3ko]
Rep-PCRS A5t =0l Enterococcus sp.ofl T3 23}

gk primerzhal AR AT

2) ol¥ e &7 € 34

Baron 5-(1995)2] AM|it&Foll 2]3] Rep-PCR-2 dendro-
gram’gell A FALE 76%01d 4 W 5Y dFE B3]
of 777 ABAde] =& JAPoE F/3FAE Amino-
glycosideAd| 2] A Ao A& el 305+2] Enteroco-
ccus sp.2] Rep-PCRS #2413+ A3} 84%2] FAIE &5
ol 5709 o2 EEHArKFig. 2). 3071¢] Entero-
coccus sp.o] oA 7HE &3+ Rep-PCR patterne A
TR0l 15dF (50%)=2 A dF + HSS YE
SZHE 2 gFE0] gEES FEA

= =0

3T

‘)/\])J\:l_’—,



Table 7. MIC of 11 antibiotics against E. faecalis
Antimicrobial No. (cumulative %) of isolates inhibited at(ug/me)
agents 012 025 05 1 2 4 8 16 32 64 128 256~ SYN-R SYN-S
Ampicillin 6(12) 15(43) 17(78) 5(88) 1(90) 4(98) 1(100)

Chloramphenicol
Ciprofloxacin
Gentamicin 500
Imipenem
Nitrofurantoin
Penicillin-G
Streptomycin 2000
Teicoplanin
Tetracycline

Vancomycin

1(2.0)

5(12) 34(81)

5(10) 23(57) 3(63) 18(100)

40(82) 4(90)

1(2.0) 1(4.0) 3(10) 23(57) 9(75)

12(24)
22(45) 1(47) 25(98)

4(100)

4(98)

3(81) 9(100)

2(28)

3(7)

1(100)

2(32) 33(100)

1(100)

5(100)

48(98) 1(100)

29(60) 20(100)

40(82) 9(100)

Table 8. MIC of 11 antibiotics against E. facium

Antimicrobial No. (cumulative %) of isolates inhibited at(ug/md)
agents
012 025 05 1 2 4 8 16 32 64 128 256~ SYN-R SYN-S
Ampicillin 1(3) 2(8) 1(11) 5(26) 1(29) 24(100)
Chloramphenicol 13) 2(9) 5(24) 20(83) 5(97) 1(100)
Ciprofloxacin 2(6) 4(18) 28(100)
Gentamicin 500 24(71) 20(100)
Imipenem 6(18) 1(21) 1(24) 3(33) 22(97) 1(100)
Nitrofurantoin 10(29) 6(47) 18(100)
Penicillin-G 1(3) 1(6) 2(12) 1(19) 2(6) 27(100)
Streptomycin 2000 24(71) 20(100)
Teicoplanin 34(100)
Tetracycline 25(74) 2(80) 7(100)
Vancomycin 24(71) 3(80) 1(83) 6(100)
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Fig. 1. Rep-PCR pattern of aminoglycoside antimicrobial-resistant Enterococcus sp.(BOXAL). M, size marker; lane 1,
6, 7, 10, 12, 15, 16, 20, 24, 43, E. faecalis; lane 2, 4, 5, 9, 14, 19, 28, 32, 37, E. faecium; lane 23, 30, 74, 88,
E. gallinarum; lane 22, 25, 31, E. avium; lane 27, 53, 56, E. casselaflavus
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Fig. 2. Dendrogram analysis of aminoglycoside antimicrobial-resistant Enterococcus
isolated by Rep-PCR.
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