CHSHRITHAAIISISIR] © ®| 253 M| 1 2005 B AHO|MES B
Korean J Lab Med 2005; 25: 39-45

WA W FOIN BT R0tol Wy TR YA A4 BRI 4y
-y Ae BN 28 w0l U 7o Any-

Antimicrobial Susceptibities and PFGE Patterns of Vancomycin-Resistant Enterococcus isolated
from Clinical Specimens and Chickens
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Background : Enterococcal infections have become extremely difficult to manage because of an
increase in antibiotic resistance among enterococci. In Europe, the use of avoparcin in animals
was reported to be the cause of vancomycin-resistant enterococci (VRE) transmission to humans.
In this study, we performed antimicrobial susceptibility testing and pulsed-field gel electrophoresis
(PFGE) to characterize the genetic relatedness of VRE of human and chicken.

Methods : Ninety strains of VRE were isolated from clinical specimens in three University hospi-
tals located in Seoul and Kyungi province in 2001-2002. Thirty isolates of VRE were collected from
four chicken farms located in areas remotely distanced from each other. The isolates were identi-
fied to the species level by conventional biochemical tests and commercial kits. Antimicrobial sus-
ceptibilities were tested by the NCCLS disk diffusion and agar dilution methods. For a molecular
epidemiologic analysis, PFGE was performed.

Results : Among the 90 clinical isolates were 73 vancomycin-resistant Enterococcus faecium
(VREFM) and 17 vancomycin-resistant E. faecalis (VREFA). The resistant rates of VREFA to ampi-
cillin, levofloxacin and tetracycline were 0%, 100%, and 100%, respectively, and for VREFM, 100%,
96%, and 26%, respectively. However, the resistant rates of VREFM isolated from chicken were 19%
to ampicillin, 0% to levofloxacin, and 100% to tetracycline. The PFGE patterns of genomic DNA of
the clinical isolates were very diverse, suggesting a polyclonal spread of VRE, although some isolates
had an identical PFGE pattern, indicating a mini-outbreak due to a clonal spread. The PFGE pat-
terns of genomic DNA of the chicken isolates were very different from those of the human isolates.

Conclusions : VRE isolates from human and chicken showed very different antimicrobial suscep-
tibilities and PFGE patterns. These results suggest that VRE isolated from human and chicken are

not closely related genetically. (Korean J Lab Med
eS| 120049 119 1Y HHHE 1 KJLM1809 2005; 25; 39-45)
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TR VRE A¥S ¢8-+= vancomycin 6 pg/mL<S ¥
& Brain heart infusion (BHI) agar =& bile esculin azide
agarg o839t Ao 9 AEAA AsiEA w4
Z3}9 Vitek GPI kit (bioMerieux, Marcy |'Etoile, France) &
ol g3qitt AEA WL 13 A OS2 Streptococcus Fae-
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9, pigment A4 F5FE FASIAT. 23 A OZE arginine,
arabinose, raffinose & sucrosedl| 419 AHAS A1 3ITH

2. M g Al

A 7F4AS National Committee for Clinical Laboratory
Standards T2 SHPH I SHSAY O R AFsIth Al &
A= ampicillin, erythromyecin, levofloxacin, tetracycline, van-
comycin % teicoplanin®]ith AL E YA E. faecalis
ATCC 29212¢} Staphylococcus aureus ATCC 292132 A
of Al@atith

3. Vancomycon LHA SXE Al

]

A @FE BHI 94 WA 1 mLolA a5 w3 7,000
rpmo Al 5% FF U EEste] FARE A%tk DNA FEe
QIAamp DNA mini kit (Qiagen Inc., Hilden, Germany) & ©]
2319t} vanA (F: 5-GGGAAAACGACAATTGC-3,, R: 5~
GTACAATGCGGCCGTTA-3, 732 bp), vanB (F: 5-ATG-
GGAAGCCGATAG-3, R: 5 -GATTTCGTTCCTCGA-3',
635 bp), vanC-1 (F: 5-GGTATCAAGGAAACCTC-3, R:
5 -CTTCCGCCATCATAG-3, 822 bp) % vanC-2/C-3 (F:
5-CTCCTACGATTCTCTTG-3', R: 5-CGAGCAAGACC-
TTTA-3, 439 bp)el that ALA[5]1S o] &ale v =Fas
Ak (multiplex polymerase chain reaction) &2 vanco-
mycin W4 §43& At SFES A2 FE
DNA 10-50 ng, 10X ®h&¢Hgel 25 yL, dNTP (10 mM)
05 pL, ZtzHe] APEAI(100 pmol) 1 yLA, Taq polymerase
(GIBCO-BRL, Carlsbad, CA, USA) 25 unit® £¢ % Gene-
Cycler (Bio-Rad, Hercules, CA, USA)E o]&3le] A3t
o} U2 AL 95°C, 187 denaturation, 54°C, 187} anneal-
ing, 72°C, 187} extensiond 303] W&ty ZZ5 AES
A7NQeete] 29 2 sl B2al]

4. Pulsed Field Gel Electrophoresis (PFGE)

A @A BHI A wjA]e]l HFste] 37°C. CO, 271004

Table 1. Number of isolates of vancomycin-resistant E. faecalis
and E. faecium from human

Ahospital  Chospital S hospital Total
EFA EFM EFA EFM EFA EFM EFA EFM

Clinical specimen 1 16 121 10 13 12 50
Stool 0 9 2 8 3 6 5 23

Specimen

Abbreviations: A hospital, Ajou university hospital; C hospital, Catholic
university hospital; S hospital, Severance hospital; EFA, E. faecalis, EFM,
E. faecium.
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1. VREQ| &z MM W UM RHEE
Vancomycin WA E. faecalis (VREFA) 9| &4 744
AE2F=2] 79 vancomycin# teicoplanin®] MIC ¥+

>128 pug/mL ¥} 64->128 pug/mLoIQY, WASFHAE L vanA
o]th. Ampicillin® MIC ¥+ 05-4 pg/mLo|Y, BF

N

o N mo

Table 2. Antibiotic susceptibilities of vancomycin-resistant E.
faecalis isolated from human and chicken

MIC (g/mL) and %R of isolates from

Antibiotics Human (17) Chicken (3)
Range MICso  MICeo %R Range %R
Ampicillin 0.5-4 4 4 0 0.5-1 0
Erythromycin >128 >128 >128 100 16->128 100
Tetracycline 16-64 32 64 100 05->128 67
Levofloxacin 16-128 64 128 100 0.5-32 33
Vancomycin >128 >128 >128 100 >128 100
Teicoplanin 64->128 >128 >128 100 32-128 100

Abbreviations: MIC, minimum inhibitory concentration; %R, percent
resistant.
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Table 3. Antibiotic susceptibilities of vancomycin-resistant E. faecium isolated from human and chicken

MIC (ug/mL) and % R of isolates from

Antibioics Clinical specimen (50) Stool (23) Chicken (27)

Range MICso  MICeo %R Range MICso  MICeo %R Range MICso  MICeoo %R
Ampicillin 64->128  >128  >128 100 32->128  >128  >128 100 <0.12-64 4 16 19
Erythromycin 64->128 >128 >128 100 128->128 >128 >128 100 0.12->128 128 >128 82
Tetracycline 0.12-64 025 32 26 0.25-128 0.5 32 21 128->128 128  >128 100
Levofloxacin 2-128 32 64 96 8-128 16 128 100 0.5-4 4 4 0
Vancomycin 64->128 >128 >128 100 64->128 >128 >128 100 64->128 >128 >128 100
Teicoplanin 16->128 32 128 100 0.5->128 64 128 88 2-128 64 128 9%

Abbreviations: See Table 2.
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Fig. 1. Dendrogram of PFGE band pattern of vancomycin-resistant E. faecalis. A total of 20 strains were analyzed.

Table 4. Summary of PFGE types and subtypes of vancomycin-
resistant E. faecium

Type A C S Ch Type A C S Ch
A 4 f 1

B 1 g 1
C (1) h 1

D 1 i 1

E 1 j 2

F 1 k 1

G 2 I 1

H 2 m 2

| 1 n 1

J 2 o} (1)
K 1 p 1

L 3 q (8) 1

M 6 r (1)

N 2 s 2

0 1 t 1
P 1 u 1

Q 2 v (9

R (1) w 1
S 1 X (1)

T 1 y 2
u 1 z 1 (1)
\ 1 a 2

W 1 B 1

X (1) 4 1

Y 2) 3} 1
Z (1) 5 1
a 4 o (1)

b (3) 7 2
c 2 Vi 1
d 1 l (1)
e 1

Abbreviations: A, Ajou university hospital; C, Catholic university hospi-
tal; S, Severance hospital; Ch, chicken.
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Fig. 2. Dendrogram of PFGE band pattern of VRE. The band dif-
ferences of Smal-digested genomic DNAs of 100 strains of Van-
comycin-resistant E. faecium and 2 strains of vancomycin-resis-
tant E. faecalis were analyzed using the Dice coefficients and un-
weighted pair group method using arithmetic averages (UPGMA)
clustering method using Molecular analyst fingerprinting software.
Abbreviations: A, Ajou university hospital; C, Catholic university
hospital; S, Severance hospital; Ch, chicken.
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