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Table 1.

PCR primer used to amplify the aminoglycoside resistance gene

Gene Enzyme

Primer sequencel] 5’ to 3'0J

Product size
O bpO

aatl 6’'raph] 2"0 AACI 6'GAPHI 2700

aphl 2”03 b APHI 2"01b
aphl 2”0 lc APHI 2"Clc
aphl 2”0 1d APHI 2”CId
aatl 6’CHi AACI 6’31
anfl 4'la ANT 401
anfl 6’'Fla ANTI 6031
antl 9'Cla ANTI 903
aphl 2"Clc APHI 2”Clc
aphl 3'lla APHI 3'GHII

aacl/aac2?
aac3/aac8
aac4/aac8
aacl/aac8
aac4/aac2
aacb/aac2

aphbl/aphb2

aphb3/aphb4

aphcl/aphc2
aphc3/aphc4

aphdl/aphd?2

aphd3/aphd4
aac6lF/aac6IR
ant4F/ant4R
ant6F/ant6R
ant9F/ant9R
aph2 | cF/aph I cR

aph3”lllaF/aphillaR
aph3AF/aph3AR

ATATGATTATGAAAAAGGTGA/ATAATCAATCTTTATAAGTCCS
ACTGATGAGATAGTCTATGGTA/CAGAATCCCTAAAATCAAT
ATTTGCCAGAACATGAATTACA/CAGAATCCCTAAAATCAAT

ATATGATTATGAAAAAGGTGA/CAGAATCCCTAAAATCAAT

ATTTGCCAGAACATGAATTACA/ATAATCAATCTTTATAAGTCC

TTAGAAAATGTAAAAATTC/ATAATCAATCTTTATAAGTCC

TATGGATCCATGGTTAACTTGGACGCTGAG/O
ATTAAGCTTCCTGCTAAAATATAAACATCTCTGCT™

AGAAGGCAAATGGCACAGTATAA/TCACATCATCTTTTCCTGCTAA

TGACTCAGTTCCCAGAT/AGCACTGTTCGCACCAAASY
AAACAGTAGCACCCACGAT/AGAAAGCCGATTTTTCCTACGC

GGTGGTTTTTACAGGAATGCCATC/O
CCCTCTTCATACCAATCCATATAACC™

AAAATGCTGCAGAGATAGG/GATTCCGGATCCTAAAAAAGGA

TGGCCGGAAGAATATGGAGA/GCATTTGGTAAGACACCTACG®™

GGAAGCAGAGTTCAGCCATG/TGCCTGCATATTCAAACAGC®

CGGGAGAATGGGAGACTTTG/CTGTGGCTCCACAATCTGAT®

GGTTCAGCAGTAAATGGTGGT/TGCCACATTCGAGCTAGGGTT

ATACAATCCGTCGAGTCGCT/GTTGGCCTTATCCTCTTCCA®™

CTGATCGAAAAATACCGCT/ACAATCCGATATGTCGATGGAG™
GCCGATGTGGATTGCGAAAA/ACTGAATGACCCCTAGTTCG

1472
922
720

1222
972
694

857

1000

846
1270

591

1100

410

266

563

476

837

354
292

aForward/ Reverse primer
60] 700 8] 90J 1001 reference No.
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Bank DO D DOODODOO0O0ODODODO9403009401
gosodil0ddr720loporz010003500000 PCR
ooooo

aatl 6’30 antl 4'lad anfl 6’ 3la O anil 9'G3a O
aphl 2"Cc 0 0O O 0O Kobayashi 0°0 0 O O 0O aphl 3'+
IllaO OO0 Kobayashi 0°*0 O 0 Braak OO0 0 00O
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goooobooooooooboooooboooooa
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Table 2. Distribution of Enterococcus isolates

from 6,730 blood specimens

No. of isolates[] %[]

Enterococcus faecalis 94 0 63.10
Enterococcus faecium 410 27.50
Other Enterococcus? 140 9.40

Total 149°] 1000]

36 Enterococcus avium, 1 Enterococcus gallinarum,
7 Enterococcus species
bdetection rate: 149 isolates/6,730 samplesO 2.2%0

(M220 M 00000000000000 Table2O0O
O0O0OE.faecalisO 94006310 0000000000
E.faecium 41 002750000000 90.60 0D OO OO
000000000000 Enterococcus avium O 6 00
Enterococcus gallinarum O 10000000 OOOO
ogoooor7rooooon

DiskOO HHARO DO DO GOGOOoOoOooDoDOoOoOaOo
OTable30 O 1490 00000SO0 950063.80 10
00000100 6004.0000000ROO 48 00 32.20 O
0000000000 E.faecalis940 00O SO 470
050000010 500530 00RO 42 00 44.70 (1 E. fae-
cium4l000 SO 39009%.10MIDO0D0000OR
0200490000000 Enterococcus 14000 SO 9
doe430 0010 10071000RO 4002860 000
O0OE.faecalis 0 00O 0O 4470 O 0O OO E. faecium O
490 OO OOoOnO

HLAROOOOOUOOOODOoooooooooooa
OO0 GMO MICOODOODOODO OO Table 300 disk O O
SsOO00oO0oooesaon MICDDDDDDDZSGIJQ/mL
O0000diskOOROOOO 4800 MICODO 51200
8,192ug/mL[I HLAROODOOOODOOOO diskODO |1
ogoodoooeddoMiCOOS500 512llg/mLD1[|[]
1,024ug/mL[IDD MICOOODODOOHLAROOOO
OOODHLAROODODOOOOUO ROODOODOOODOO
MICOO HLAROOOOOOOOOO HLAROOO OO
000 soooooooooMiIcOd HLARO OO O
gooooooooon

Odoo0oboooboo0oboo0obodb HLARS4 O
000 490090.70 00 aatl 6'Gapfl 2’00 00000
0000 Table 400 aad 6’ Gappl 2’00 00000000
50093000000 E.faecium 1O OE. avium 200
Enterococcus species2 0 000 0 50 0 O O aac3/aac
80 aac4/aac80 aacl/aac80 aac4/aac20 aac5/aac2 0 5
000bo0oo0oooooooooobooood PCRO
000000000000 aphl 2"G1b0 aphl 2"GicO
aphi2'GId 0000000000000 200000

Table 3.0 Comparison of susceptibility test results obtained by HLAR screening and MICs

for 149 Enterococcus isolates

HLAR screening?

Bacteria - - - HLARP
Susceptible Intermediate Resistant
Enterococcus faecalis 94 4701 50.00 501 5.30 4200 44.701 4701 50.00
Enterococcus faecium 41 3900 95.10 0 20 4.90 20 4.90
Other Enterococcus 14 90 64.30 10 7.10 40 28.600 50 35.70
Total 149 95[7 63.81 601 4.000 4801 32.200 541 36.2[1

No. of strains %[

@Zone diameter of gentamicin HLAR disk( containing 120 p g
Susceptible: 0 10 mm, Intermediate: 7-9 mm, Resistant: I 6 mm

bAgar dilution method: 0 512 p g/mL
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1991 0 O American College of Chest Physicians/Soci-
ety of Critical Care Medicined ACCP/SCCMO O 0000
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Table 4. Detection of the aminoglycoside modifying
enzyme gene in 54 HLAR strains

No. of strains] %[
aatl 6'Gaphl 20 Other?

O 49 0 90.700 NTP
O 50 9.30 ND¢

aaphl 2"}1b, aphl 2"} ¢, aphl 2"(}1d, aatl 6'}i, ant
0 4'CGla, anfl 6’'3a, antl 9'Ca, aphl 2”0 lc, aphl 3"

Ila

bnot tested

¢1 Enterococcus faecium, 2 Enterococcus avium,

2 Enterococcus species

dnot detected
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0000000000 Enterococcus 1490 0 0 0O O
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00 00000000nooOooon E. faecalis 00O
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Table 5. Susceptibilities to 7 antimicrobial agants of 54 HLAR strains

MICO p g/mLO Interpretation
Antimicrobial agent - - -
50% 90% range Susceptible Intermediate Resistant

Gentamicin 0 8,192 0 8,192 512-00 8,192 NAP NA 547 100(¥
Penicillin G 4 16 1-4,096 4800 88.90J NA 6011.10
Vancomycin 1 4 0.12-4 541 10000 0 0
Teicoplanin 0.25 0.5 0O 0.06-0.5 54[J 10000 0 0
Linezolid 1 0.5-2 540 10000 0 0
Telithromycin? 0.25 2 00 0.06-128 330 61.10 1900 35.20 20 3.70
Gatifloxacin 4 16 0.25-32 2200 40.70 80 14.80 2400 44.40

asubstitute criteria of erythromycin
bno adaptation

®No. of strains %[

IHLAR
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High-level aminoglycoside-resistant Enterococcus from blood specimens

Akiko Kanayama', Yuko Takahashi'", Utsuki Uchino, Miyuki Hasegawa'",
Yumie Sato™, Intetsu Kobayashi*and Akihiro Kaneko™

"Chemotherapy Division, Mitsubishi Kagaku Bio-Clinical Laboratories, Inc.,
3-30-1 Shimura, Itabashi-ku, Tokyo, Japan
*Department of Oral Surgery, School of Medicine, Tokai University

Enterococcus is a normal constituent of the intestinal bacterial flora in humans, which occasionally causes
opportunistic infections and induces sepsis in case of serious infections. The combination of aminoglycosides
with penicillins is generally known to be one of the regimens for bacteremia due to Enterococcus.The drug sus-
ceptibility of high-level aminoglycoside-resistantl HLARO isolates which were detected in part of the Enterococ-
cus isolates derived from blood specimens and the resistance genes were investigated in the present study.

One hundred and forty-nine isolates of Enterococcus [ 2.200 [0 were detected in 6,730 blood specimens taken
between February 2001 and February 2002. The details are as follows: Enterococcus faecalis strains accounted
for 940 63.10 O followed by Enterococcus faecium strains at 410 27.50 [0 and both organisms accounted for
90.60 of all organisms. A total of 54 HLAR strain§] 36.200 Cwere detected in 149 strains of Enterococcus and the
resistance rate of E. faecium was low, 4.90 , as compared with that of E. faecalis 50.00 O There were differ-
ences between E. faecium and E. faecalis in the resistance rate. The aa€l 6' Gaphl 2”0 gene was detected in 49
of the 54 strains 90.70 O with PCR. In addition, the inactivation of gentamicin0 GMO was investigated in the
5 isolates without resistant genes. As a result, these isolates inactivated GM. The MICs of penicillin Gl PCG[]
vancomycifl VCM[], teicoplanif) TEIC, linezolid LzD[, telithromycifnl TELOand gatifloxacinl GFLXOfor 54 iso-
lates of HLAR were determined. The strains resistant to PCG, TEL and GFLX were about 4 to 440 . In the pre-
sent study there were no strains resistant to VCM, TEIC or LZD, which suggests that these antibiotics are use-
fully therapeutic drugs for the treatment of infections caused by HLAR strains.



