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C2b (41, 44). NEO also consists of derivatives of NEO B and
C. In these two reagent mixtures, partially acetylated reagents
were observed. Surprisingly, lividomycin A, which has a hy-
droxyl group at the 6' position, was also a substrate for
AAC(6")-Iaf, although only an extremely small amount of
AAC activity was detected. This partial acetylation of livido-
mycin A suggests that AAC(6')-Iaf may have acetylation ac-
tivities for an alternate amino group in the aminoglycoside
molecule. These findings indicate that aac(6')-laf encodes a
functional aminoglycoside 6'-N-acetyltransferase that effec-
tively modifies the amino groups at the 6’ positions of amin-
oglycosides in vitro. However, E. coli JM109 carrying pSTV-
aacWT, expressing exogenous AAC(6')-Iaf, did not show
reduced susceptibility to ABK, GEM, or NEO (Table 3). E.
faecium producing AAC(6')-1i is susceptible to NEO even
though AAC(6’)-1i acetylates NEO (48). ABK and NEO were
shown previously to retain their antibiotic effects on an ABK-
resistant actinomycete strain, even after they were acetylated
at the 6' positions by AAC(6") enzymes (50). These results
suggest that the acetylation of ABK and NEO at the 6’ posi-
tions does not affect the antimicrobial activities of these drugs.
The antimicrobial activity retained after treatment with
AAC(6')-Iaf may be due to residual unacetylated ABK or
NEQ. GEM derivatives C1 and C2b carry methyl groups at the
6' positions, and they may be refractory to AAC(6')-1 enzymes.
Further work is needed to determine the detailed biochemical
properties of AAC(6")-1af.
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A novel gene, bla, .., encoding a metallo-B-lactamase, KHM-1, was cloned from a clinical isolate of
Citrobacter freundii resistant to most 8-lactam antibiotics. Escherichia coli expressing blay;,, , was resistant to
all broad-spectrum B-lactams except for monobactams and showed reduced susceptibility to carbapenems.
Recombinant KXHM-1 exhibited EDTA-inhibitable hydrolytic activity against most B-lactams, with an overall

preference for cephalosporins.

Acquired metallo-B-lactamases (MBLs) produced by gram-
negative bacteria, including Pseudomonas aeruginosa, Acineto-
bacter spp., and several enterobacteria, confer resistance to all
B-lactams except the monobactams (2). Acquired MBLs are
categorized on the basis of amino acid sequences into various
types (2, 23). The IMP- and VIM-type enzymes are the most
common and are found worldwide (2, 8, 23). Recently, four
additional types, SPM, GIM, SIM, and AIM, have been found
in Brazil (21), Germany (3), Korea (11), and Australia (24),
respectively. We report here on the detection of a novel ac-
quired MBL in a clinical isolate of Citrobacter freundii identi-
. fied in Japan.

C. freundii strain KHM?243 was isolated in 1997 from a pa-
tient with catheter-associated urinary tract infection at Kyorin
University Hospital (Tokyo, Japan). Escherichia coli K-12
strain W1895 was used as the recipient in conjugation experi-
ments. E. coli JM109 (Takara Bio, Shiga, Japan) was used as
the host for recombinant plasmids. Plasmid pHSG396 (Takara
Bio) was used for the cloning of blayy., fragments.

Susceptibility to B-lactams was determined by the microdi-
lution method (4). The production of MBL was detected by a
double-disk synergy test with disks containing sodium mercap-
toacetic acid (MBL production test; Eiken Chemical Co. Ltd,,
Tokyo, Japan), as described by Arakawa et al. (1).

The transfer of resistance by conjugation was analyzed as
described previously (7). E. coli transconjugants were selected
on Penassay broth agar (antibiotic medium no. 3; Becton Dick-
inson, Franklin Lakes, NJ) containing rifampin (200 pg/mi;
Wako Pure Chemical Industries, Ltd., Osaka, Japan) and
moxalactam (16 pg/ml; Shionogi & Co., Ltd., Osaka, Japan).
Plasmid DNA was extracted by an alkaline lysis procedure (9).
Plasmid R100 (94.5 kb) (13) from E. coli CSH2, plasmid R478
(275 kb) (6) from E. coli I53, and three cryptic plasmids (200,
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60, and 2.4 kb) from Salmonella enterica serovar Enteritidis
L1119 (15) were used as molecular size markers.

PCR analysis specific for class 1 integrons was performed as
described previously (12). DNA sequences flanking blayi.,
were determined by inverse PCR (16). Briefly, plasmid DNA
extracted from E. coli transconjugant W1895(pCF243) was di-
gested with EcoRV or Xspl (Takara Bio). Self-ligated digests
were used as the template for an inverse PCR. The upstream
and downstream flanking regions of blayy,, , were amplified
by inverse PCR with two sets of primers: primers 5'-CGATA
TAACAAGAGCTATTITTCAT-3' and 5'-GGTATGCGCTG
ACGATTC-3' for the upstream region and primers 5'-GGTG
TACAGATAAACGCCG-3' and 5'-TTTATTTGGTGGCTG
TTTTGTC-3' for the downstream region.

The KHM-1 MBL from E. coli IM109(pKHM-1) was puri-
fied with HiTrap Q HP and Superdex 200 columns (GE
Healthcare Bio-Sciences KX, Tokyo, Japan), as described by
Franceschini et al. (5). During the purification procedure, the
presence of B-lactamase activity was monitored with 100 pM
nitrocefin (Oxoid Ltd., Basingstoke, United Kingdom). The
protein concentration was determined with a bicinchoninic
acid protein assay kit (Pierce, Rockford, IL). Kinetic analysis
was carried out in 50 mM phosphate buffer (pH 7.0) at 25°C
with a UV-visible spectrophotometer (V-530; Jasco, Tokyo,
Japan). The K,,, and k., values and the k., /K, ratio were
determined by analyzing 8-lactam hydrolysis under initial-rate
conditions by use of the Lineweaver-Burk plot.

Antibiotic susceptibility testing showed that C. freundii
KHM243 was resistant to most B-lactams and showed reduced
susceptibility to carbapenems (Table 1). However, KHM?243
was susceptible to monobactams (carumonam and aztreonam).
The isolate was positive by the MBL production test (data not
shown).

C. freundii KHM243 has two plasmids, one of approximately
70 kb and one of approximately 200 kb. A conjugation exper-
iment was done with KHM?243 and E. coli W1895. W1895
transconjugants that were resistant to B-lactams and that con-
tained a 200-kb plasmid, designated pCF243, were obtained.
The transconjugant exhibited a profile of susceptibility to
B-lactams similar to that of KHM?243, although the MICs for
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TABLE 1. MICs of B-lactams for C. freundii KHM243, E. coli
W1895(pCF243) transconjugant, E. coli IM109(pKHM-1)
expressing the KHM-1 MBL, and E. coli
host strains

MIC (pg/ml)
Antibiotic(s)® . E. coli E. coli :
i N Bl iy Ll
(pCF243)% (pKHM-1)°

Ampicillin 256 64 8 16 1
Ampicillin- 64 64 1 16 0.5

sulbactam
Ticarcillin >512 >512 2 512 2
Ticarcillin-clavulanic 512 >512 4 512 2

acid
Piperacillin 4 16 2 4 0.25
Cephaloridine 512 128 2 64 1
Cefuroxime >512 >512 2 >512 8
Ceftazidime >512 >512 0.125 >512 0.063
Cefotaxime 64 >512 0.008 128 0.004
Cefepime 32 >512 0.002 64 0.004
Cefozopran 16 256 0.016 64 0.008
Imipenem 2 4 0.063 0.5 0.063
Meropenem 4 4 0.004 4 0.004
Aztreonam 0.25 0.063 0.031 0.063 0031
Carumonam 0.25 0.125  0.031 0.063 0031
Cefoxitin 512 >512 8 >512 8
Cefmetazole 512 512 0.5 >512 0.25
Cefotetan 128 512 0125  >512 0.031
Cefbuperazone 128 256 0.063 512 0031
Cefminox 512 >512 0.125 512 0.25
Moxalactam 256 >512 0.063  >512 0.031
Flomoxef . 64 256 0.031 128 0.031

2 The ratio of the ampicillin to sulbactam was 2:1. The ratio of ticarcillin to
clavulanic acid was 15:1.

b Natural plasmid carrying the bla jqg.; gene.

¢ Recombinant plasmid constructed by insertion of DNA fragment containing
the blayny., gene into the cloning vector pHSG396.

some cephalosporins, including cefotaxime, cefepime, and ce-
fozopran, were significantly higher in the transconjugant than
in KHM?243 (Table 1).

EcoRI-digested fragments of pCF243 were subcloned into
pHSG396 and were transformed into E. coli IM109 cells, and
transformants were selected on agar medium containing moxa-
lactam (1 pg/ml). Strain JM109 carrying the plasmid that con-
ferred resistance to moxalactam, named pKHM-1, exhibited a
profile of susceptibility to B-lactams similar to the susceptibility
profiles of KHM?243 and the E. coli W1895 transconjugant
carrying pCF243 (Table 1). However, the MICs of some anti-
biotics, including cefotaxime and cefepime, were lower for the
transformant carrying pKHM-1 than the transconjugant. This
might be explained by insufficient expression of the gene due to
insertion of the DNA fragment with a small 5'-flanking region.

pKHM-1 contained an 837-bp insert with a complete open
reading frame (ORF) (data not shown). The 726-bp ORF
encoded a putative protein of 241 amino acids. The protein
was similar to MBLs, such as Uvsl23 from an uncultured
bacterium (82% identity) (22), IMP-1 (59% identity) (17), and
SIM-1 (59% identity) (11) (Fig. 1). The protein was somewhat
less similar to VIM-1 (38% identity) (10), GIM-1 (50% iden-
tity) (3), and SPM-1 (46% identity) (21) (Fig. 1). We named
the ORF encoding the protein blagyy,,., and designated the
protein KHM-1 (Kyorin Health Science MBL 1). blayyy,,., Was
different from the Citrobacter freundii genome in its GC con-
tents (GC contents, 50.27% and 44.63%, respectively) and
codon usage (data not shown). KHM-1 contained amino acid
motifs conserved in MBL enzymes, including a zinc-binding
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motif (HXHXD, residues 97 to 101) and three other residues
involved in zinc binding (residues 159, 178, and 217) (Fig. 2)
(18, 23).

The DNA sequences flanking blay,,,., were determined
from 774 bp upstream to 806 bp downstream of it. No se-
quence homologies for site-specific cointegration events,
ORFs, or transmissible elements was detected within the
774-bp upstream of blag . A 360-bp ORF encoding a pu-
tative protein of 119 amino acids with 77% identity to hypo-
thetical protein VP1798 of Vibrio parahaemolyticus (14) was
located in the fragment 21 to 380 bp downstream of blay 4.
Strain KHM?243 carried a class 1 integron with an array of two
gene cassettes, which carried the aad42 (20) and aac(6')-lae
(19) aminoglycoside resistance determinants; however, blay .4
was not detected in this integron.

Analysis of the purified KHM-1 protein by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis showed a single 25-
kDa band. The activity of KHM-1 against various B-lactams
was analyzed with the purified protein. It showed hydrolytic
activity against all B-lactams tested except aztreonam (Table
2). Enzymatic activity against aztreonam was undetectable un-

Bell VIM-1
SIM-1
IMP-1 CaA
Uvs123
KHM-1
GIM-1 SPM-1
MUS-1
TUS-1 BlaB
CGB-1
JOHN-1
IND-1
EBR-1

0.1

FIG. 1. Dendrogram showing the similarity of KHM-1 to other
MBLs. KHM-1 and MBLs from a varety of organisms were tested.
The dendrogram was created with the ClustalW program. Branch
lengths correspond to the number of amino acid exchanges of the
following MBL proteins (GenBank accession numbers, source organ-
ism) of Bcll (P04190, from Bacillus cereus), BlaB (CAA65601, from
Elizabethkingia meningoseptica), CcrA (P25910, from Bacteroides fra-
gilis), CGB-1 (AALS55263, from Chryseobacterium gleum), EBR-1
(AAN32638, from Empedobacter brevis), GIM-1 (CAF05908, from
Pseudomonas aeruginosa), IMP-1 (AAB30289, from Serratia marc-
escens), IND-1 (AAD20273, from Chryseobacterium indologenes),
JOHN-1 (AAKX38324, from Flavobacterium johnsoniae), MUS-1
(AANG3647, from Myroides odoratimimus), SIM-1 (AAX76774,
from Acinetobacter bawmannii), SPM-1 (CAD37801, from P. gerugi-
nosa), TUS-1 (AANG63648, from Myroides odoratus), Uvsl123
(AAP70377, from uncultured bacterium), and VIM-1 (CAB46686,
from P. aeruginosa).
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FIG. 2. Multiple-sequence alignments of the amino acid sequence of KHM-1 from Citrobacter freundii isolate KHM?243 with those of other
MBLs. The sequence sources are the same as those indicated in the legend to Fig. 1. Sequence comparison was performed by aligning the protein
amino acid sequences by use of the ClustalW program (http:/clustalw.ddbj.nig.ac.jp/top-e.html). The residues known to be involved in metal
binding are indicated by asterisks. Identical residues are shaded.
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TABLE 2. Kinetic parameters of B-lactamase KHM-1 with
various substrates

Substrate K (uM)” eae (572 Arelk
Penicillin G 1,340 = 56 23x09 1.7 X
Ampicillin 978 = 111 19*2 19 x
Cephaloridine 440095 686 = 12 1.6 X
Cefoxitin 81*4 1,178 = 164 1.4 %
Cefotaxime 13+ 15 2,181 = 208 1.7 X
Ceftazidime 804 118%3 1.5x
Moxalactam 71+8 2,794 = 260 39X
Aztreonam - — —
Meropenem 12x3 0.4 = 0.015 33X
Imipenem 268 = 53 153 5.6 X

2 The K,, and k., values represent the means of three independent ex
ments * standard deviations. ) .

5 —, no hydrolysis was detected under conditions with a substrate conce:
tion of up to 1 mM and an enzyme concentration of up to 840 nM.

der the experimental conditions adopted. This activity
inhibited by EDTA but was recovered by addition of Z
(data not shown). The kinetic parameters, including K., /
and the k., /K, ratio, were determined for several diffes
B-lactams (Table 2). Relatively higher values of the k,,
ratio (>107 M™* - s71), as a result of low values of K, and
values of k_,,, were observed with the cephalosporins tes
(cephaloridine, cefoxitin, cefotaxime, ceftazidime, and m¢
lactam); and lower values of the k./K, ratio (<
M~ - s71) were observed with penicillin G, ampicillin, m¢
penem, and imipenem.

During 1997 and 1998, 104, 13, and 5 clinical isolates o
freundii, C. koseri, and other Citrobacter spp., respectively, w
collected in the hospital and were screened for imipenem
sistance. Of these, four isolates of C. freundii showed redu
susceptibilities to imipenem (MICs, >8 pg/ml). Howe
blayyng., Was not detected in any of these isolates except the
from the patient infected with strain KHM243. A laborat
based survey of other isolates of the family Enterobacteriaceae
progress to detect blagyn ;.

Nucleotide sequence accession number. The nucleotide
quence data for blayp,., and its flanking region from 774
upstream to 806 bp downstream reported here have been
posited in the EMBL/GenBank/DDBJ databases under ac
sion number AB443628.
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(KEYWORDS) ZAIMMERERE(MDRP), ~\=
VU UMERMRERE (PRSP), %Al Ak NIR
E(MDRSP), LAMP &

BT FEZRDIRIA

ChETHETRRONIZE I, FEMEY
RRIETERODOE L OBIEZFEHEVHARES
h, FOHOMPIEICERRECHEEED—
Ko T&ETW2, HiIZ, HEORETEERH
BEREIE L WREROZIICEETFENIH
EREENTWE, Thbb, V14 IVATI,
A4 MAFTTY A VA (cytomegalovirus
CMV), k +8¥a—=< 4 )L A (human papillo-
mavirus: HPV) % HIV (human immu-
nodeficiency virus) 7 25, HIE Tl EILE
MELVW2D LREAP P25, 77377,
LIF A5, vfa75X<, NJansy—¥
U RREEESORGTEHAEAZINRTRS
LA L, EAWEEOERTFEZROEANICE L'C
2, DTLIEEREMLIFEVEEEL RV, 20
HhT, BERAMEEEEOREZEFZIICEL T
ZOEFENT TIILEZBZRINTSBY, V77
YV VT EEETFHEE (poB) B ERRRER
HrLTERLEN, €5V FiTEETZ
Wik (pncd) HEE SN TY, BIFERAEE LTHRT
ENTVE, ZO—FT, D% OEAMEE
DEEFZHEOBRKRICEIZEA TR, 7272
L, 7 ABBEHFIIBT, SVAT7 4=V T

@J B,

BRKENE L &I X 2EERER, EHMEEO
BRESEDO) A TRKERH2FEHRTEHRL TV
5, MERBECTIEAEMEBEBWICEATRET
»H5.

SFEMEOFEME, BREEODE, HEBL X
URBREES RICBIT 20 FEEFRABIIBYTET
i?i%&?&k&b R OBEYMEE LR
ELEZBTHA) EREEW W, BHImTE
BHOSWOREFZ %L&wf%,ﬁﬁ@%ﬁ
%, BHNE, FEE REL Vo HEHMT LORE
BERRTAIENFEETH LA, ThoH O
B aRPREREDERBICEDLHIICARZT
HLDPe EBROKHY DA, FAL I MY
— IV AE?RDNAF v 7D LI %5 DF
BHABRTE, X5i2axborrbizwnidk
FlBWBEROBANLETHA ). ABET
X, N=VY) UIEMARKE, SHRINERKERZ
HMCESBLs BX U AS T 857 ¥~ —YEE
7o LEERRAOEGTFZH, BLUKREREROS
FEFCELTERTS. 2L, ThooiEz
FEBI T O RL NV LEEREHOEA
it EFoTWAD

NZ DY ViR RIS

MRSA (methicillin-resistant Staphylococcus
aureus) R Z KM EARBE 2 EEABRISERREIZ
PO TR, THPREETOHERIEML T
5, FOROREHLENR= V) VRS

B (Penicillin-resistant Streptococcus pneumo-

1) KIRIKAE Tervo EREHEt v ¥ —Bistir Ry ER HR

0485-1420/07/ ¥ 250/3&L/1CLS

il
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nige ; PRSP) TH 5. bHMETHHE I N5 MABK
BOITIZ50% ASR=Y ) UitHED L R
#Tad b, PRSP ORERZFZMEIZERTS
o THLEHGREEIILZLZTHAS. L
L, 20L& 2RIEFEHEIERLLIAL TV
WA, PCREAWAER=VY VIHEREET 5
FEFSREINTWE, 2B, MAREZEZET
5 72 % @ LAMP (Joop-mediated isothermal am-
plification) BEVH&E S, HMELEEFREEDH
EL LTBERICEMHFIATWS, ZOBEMNE
ZFit, MARERENEEZFTEI—-M) V%
I—-F95 A THA.

PRSP OR= VY Yz~ =v ) Y RBEEH
% (penicillin-binding protein ;: PBP) 2S# &£ 1k
L, "=V U REEBMBEMETTAZEIE0
THzb &5, PBPIEIR=VY VZ2IEILDE
T2 87275 LFOENTFTH Y MBESH
B#ETHDH. MRSADR=ZVY VIifEDELH
BOBFTH 50, MHEESORBENFEFE
(B %D, MRSA OR=T Y Uthid, RkE
&7 FOREICIEFEEL 2\ PBP(PBP2) % 2 —
FT 28EF necA) BB BERFTH 3
SCCmec (straphycoccal cassette chromosome
mec) LICHY, ZOBIEEFICL > TEITNS.
—7, MiAIRE O PBP 0ER MO OMEICELE
+AHEMRBEE L L PBP EzF & OMFEMBR 2
WCEoTHELA., OENESEBREIIR=VY VI
HAMMSE T, Tho o PBPEETFIHAREIC
BhrEharE, MRXED PBP EETF LA
MBEZERILT, REEALCFASROFLA
PBP BIZFHHEHETSH. MRSA OEIZFEH T
X mecA DEEEZHRETZ. THICXTLT,
PRSP OEIZTFZMIEPBPs # 23— F3 5 pbp &
EFOERERBTHILIZES.

i 3K E TiX 6 ¥ @ PBPs (PBPs 1A, 1B,
2A, 2B, 2X, BIU3NHFEELEL, 2DH b
PBPs 1A, 2BB IV 22X OT7 I JEBREEN B-T
75 LAHIWHICRECHESE LTS, ZDEMZ
b PBP2A b5 L TV AW REMNRE I N T
B, FITBRNT L) ITHARE TIIERTHHERZ
B hPbOTEFA 7EEFIREL TV S
G- 7 57 LFIREHEHETEROBETES
HET5ZET, ¥AWMEICHEST2ERTAE

TAH5ILATES, Ubukata 5%, EERSEER
D pbp BEFHRITOBERE D &IT, pbpla,
pbp2x B L U pbp2b BIEFHOEHBREHICHES
THEBTTSA~—DEy b F®ETL, PCR
&3 B-97 % 2 HEARMERBETEHEZR
BL7 ZTOPCRIBBEHERTHEIETINER
BCTIIEIEL Z2va, b LAEEL2 - HIREY
NTES, TOPCREWELEABRZTHL LR
BT hE, pbpl2x R pbp2b [CHHMOEEZFEOD
D, pbp2x B LU pbp2b 721 pbpla BL T
pop2x O 2 BIETFICARICERPH 2D, F
EEMMEERT. X5 pbpla, pbp2z B LV
Pop2b D3 BIEFIRTIUEENDLLDEIBE
WHEERT LIRS, TOLICERIINS —
VTEAMEOBREIEETESL. TOL) LK
ZHEBRD pbp BERF 2 HEIET 5 PCRBWEL X
W, BARMELERL D o 7-BHITE pbp ERF
ZHIET 5 PCREMELHEEIN TN S,

=V VRSB U T4 FikEE
B LS HW R 23R E (multidrug-resistant
Streptococcus pneumoniae » MDRSP) 25 E& IR £ X
LhMELZoTWS, 27054 Fiitth&EF
LT, v r7usAf FOENSGFTH S 23S
rRNA DX FVALIBEIBESZREZ I — F 35 ermB &
EFLEHTHHTLE MefABRBBE:R 22— F 7
% mefA BIEFHPHALNATWED, ZhbRiEig
35 PCRZHELRESINRTVS

b S AR

% #) T P& BB B (multidrug-resistant Psexdo-
monas aeruginosa i MDRP) & 1%, EE 2 IukklE
BRI LAz ES LREROZET
»5. L»L, MDRP B L OHBEEICHHELZ D
PEVo - ERIFEERIICITKERBKET, 2000
FELBEORILEHTHWMIL T &I MDRP DER
PR, EENICBETIEESC Y ICLER
PRIEIH TS, BRTRBREET7 VA0
F)Uy, AMNRIAL, TI)EELED3RK
DOVEEICHEZEE L EBEREIC L 2 REESE
[EEHTEARBEE RS E] EERL, 5 EHBRREE
EAMBERIIEOLATVS, ThE, BRESE
TOHERXELHEIIENTVE (FK). £/, EH
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BHEMRAXCDIOERLTLEB T IS
MDRP BT AHmATE B, LizdoT, ¥
HE» MDRP OERICIE, CoEELZFEHTHIL
RISt 2\ 28, 3k MDRP O HEAI D
EACELT, RELSLELLRE1E59. &
B, EE¥HEREFREICL LR ERIRER
BT AL T, 2006 (CFHEL 18) EDRKIRE
s w0 B 7- 1) 0 MDRP O4rBER1Z, £EFHT
27% Thot:. [BABRESES—XM 5V AF
Z(JANIS) | THLRBRLZFERTH 5.

MDRP OEAWHEFICHEES T2 BETFIZFE
#ICH W, Lo, BEFEMEZHRETS
BEAICRBEOMERETICENERLLEND
%, bPETHET LTS MDRP I T 548
BREFIHEOEANLETHA I, HED
BEEBAECTHEESATVEIDRSDEI A%
w,

MDRP IZA b b E 2 BHMERRF 2 LTI
R, 7atud /o rRLEAI, DNA VY
AV—ABLUDNA PRAVRAT—EIVDEL
NERAY T2y M(EREFNRGyrABIT
ParC) MR FTH B, GyrA @ 83Thr /i
87Asp P2 A T, ParC O 87Ser FREIZER
PRILEILIOF O VRAEAICEERME
2k B, F72, MexA-MexB-OprM ¥ MexX-
MexY-OprM O v A F L OEREHEDL, ¥/
OV OBEICEEL TV S

B NNRER L RREROMEIIE, SAER—Y
VEHE OprD DRA, AFup-375<—E
EENEICESLTWS. OprD A" BATAHZ L
TEHONEEBBEZHHFTHILICMAT, A%
ug-sr5~v—FYEEREEATAI L TRAZ
S LAERT A, b2E T, IMP-1 &,
IMP-Z B2 VIM2EB X0 p-57%<—EN
BmHEEN5.

7 3 JEEAOMEICIE, 73 EERISHE
%EEﬁEK%%LTW%.C@l%&@%K
iF, 73 EESTEFIVEBER(AAC,
IEEERT T W?K?ﬁ%?(AAD/ANT)
73 EHEAY CBR{AEEAPH) 2 ET IR
FER A EM LAE LT ABEEVHONTWS, &
3, Arakawa 591, 73V EBKOENST
T# 5 16S rRNA % X F )V 1t3 5B FE 16S rRNA

x BPEEHICE B MDRP OEH (BEE TOHMESE)
PTF0300&l2T_THLLIZHE
A INFLDMIC, =16 pg/ml
T, 1 IRFALOBEEF4 A7 (KB)OEIEN
DOEED 13 mm BT
T IHNTOMIC, =32 ug/ml
T TIAVUVOBRZEETFT1 A7 (KB)OEIEN
OEED 14 mm LT
-y7uvusrFy o MIC, 24 upg/ml
L, YTu7uI Y ORI T 4 27 (KB)
OFEEFOEEAD 15 mm MUT

AFS—YEARREELIRZERL TS, ZOHI
HoWHT I ERERIISEREICZ TV,
FERICRR7-EEF, AFup-s5275<v—¥
BIZFP 16SRNA 2 F5—¥&EF, 7TI/E
BB ETFEHRETA/-00, LAMP %< PCR
EXNHREENRTW52Y, MDRP DEZROEMS
ETHEEEFOEBENE X6, MDRP §XT
T 2 REFIREIERINE TRV,

bhbihik, MDRP BN EHL HEF O
o, TOEFOERE % -7 MDRP #% FE
L7:. 2O MDRPHIZIZEALDOIRIIBREEIC
HEMET, IMP-1BA5up-527 53— t#&
ZEFRHEAOTI VEREERTLFIVEBEE
(AAC) EEFE2boTn3Y, RWTIDHRDAE
DB DOERRRENOLD) 2 R/ELZ. £OM
B CORBESABRNOEELERMZICEEL
TWwAHIE, TROEDHBRTHEINLTYS
MDRP 28T RTCIZZOBERICHEK L TWwWAE I &
Hbohok? SLICHE oRPEEOER
HERICBDEBR LTV ADPKREFTHL. €OF
WREOBRETH B, LR IERLEILM
HTRZ DO MDRP %ROSTITL TV B Z &Aiba
STETWA., 2T, COBEKERAET A2
DZOBBEAED AACEBZFEEHNELL
LAMP EZBERELZY. DX )i MDRP O3

13, BEOERICES R Ko - BEFEHIED
%%#Z%T%é?.

X ®

1) Sekiguchi J, Nakamura T, Miyoshi~Akiyama T, et
al : Development and evaluation of a line probe
assay for rapid identification of pncA mutations in
pyrazinamide-resistant Mycobacterium tuberculosis
strains. J Clin Microbiol 45 @ 2802-72802, 2007
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4

~—

Q& (a9 I TIE)

QEZHMBENFALARTH S YT F7H (Cox-
iella burnetii) O BRI E T 5 By Bk BRI E
Thh, A 7V FRERER, Wik, TH
B, Fhie LSRRz 245 TFHRAN 2
EETHD. REOBHIIEBL TR, READTS
HAEELRETHY, T, BRARERTIER
i LR ICIBHEET ZEANSEVI LR
PCREMSF N LWMEZIEL 25, 16SrRNA,
COMI1, ICD, SOD % LS #HOENEBEZEFI R
%% PCREVHESNTVDED), EFLIIRE
EEHEMICEN: COMI BIZTHBEBRL F—E
RELTEHLTWS, Mk, WK, HEIESE,
SfEI SRR, BEELLRCOEBEINEA
EWEE BT 7 VL5 BETH R OBEYT

5) Sekiguchi J, Asagi T, Mivoshi-Akiyama T, et al :
Characterization of a multidrug-resistant Pseudo-
monas aeruginosa strain caused an outbreak in a
neurosurgery ward and its integron-located aac
(6")~Iae gene cassette encoding a new aminoglyco-
side acetyltransferase. Antimicrob Agents Che-
moth 49 : 3734~-3742, 2005

6) Sekiguchi J, Asagi T, et al : Outbreaks of multi-
drug resistant Pseudomonas aeruginosa in comrnun-
ity hospitals in Japan. J Clin Microbiol 45 : 979-

989, 2007

BTHL BEREDICIREYHEOMBHE
5, PEEY, WL EERNSE 2D OBREE
ST E R RERE 2o BEHESWOBRD
TEETH A, SHICRELRECESEGEY VT
Ve LEBHRRIBESh TS, ERILEEH
Wi kM TI2 single PCR THREMERs RS
BELHBH, BERELPOOBMEEHRL LIS
I & A X DIE4E1E nested PCR AL E L L 5.
W EFICBIT S PCR BEROBERISER
H013 ) HMEHRE L D IEEHRHEALIICHE
WA, A a7 ATHED L) ICEBDTERIC
BT 2L 0Tk, Lo THREEREY
EDDHHIiIERih REORERERY, IHE
Lk, Rz ESENBREDOPCR L HET A%
EORMEFRLEERS,
CREGHEFRE - REE - 3R B 3
G REMBEX TR R EE R RN AHM -
g EL 8
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o
*

%'7U4/71»b X a7
SRICELTY
B2 R CJD (variant CJD)

(Creutzfeldt-Jakob disease ; CJD) DEFEVDH 5 EED
I, BAEBOBVEBRICH L TEEILETH L, BERABELDOFH T,
B2 ERDERTHEE %%, CJD 7 4 v DRt

REELICBVTIE, OpHILUED TV Y HRERZHAVTI2 Y VX TA AL 720
FIZEABREBERIITINF 2 - ARBEERRE 134T, 8~104, @ BEELEERICLS
BRBIITINF 2 - ARNEERERRE 134T, 184, @ 7h U HBHIC X A ¥EHRICE
BLAEREFNR TS IATBE2Y A7V, ZEOFENERZEINL TV, FHERED
BEICELTR, FLCEIORELHENIToT, BRYETELABIBRELTSELS

EDRATH 5o

1. 704V 7z)bh - Y2375

rsaA4Y7xzvh - ¥a7m (Creutzfeldt-Ja-
kob disease ; CJD) ®EETH 3 EHEORELE
¥ TNA Y ELETF 0TIV F— (19824)
Thb, &6, FERRBPEL LTORLER
(bovine spongiform encephalopathy ; BSE ;
i.e. mad cow disease) DEETHO THERA I
D196 ETH Y, TR TIVFVRTHBHZ
CREHETH B, FOBSEHEO T I ViR
PEOHBIERETHI LT NIRRT S
SENBES,ERD (1996 ), EAETIZHL
WEEER CJD (variant CJD ; vCJD) & LT
DEEVEEL TS,

* Takashi OKUBO, REEERBAEKRER, B3
ilko: ==
New sterilization methods for prevention of prion
disease from surgical instruments

Key words : Creutzfeldt-Jakob disease, Prion, Vari-
ant CJD

b7 F UIRIGEER CID & EOMREHE

TVF U, KEET VA ViR, BEETY A
ﬁkﬁﬁéﬂéotb@7U¢/f@ﬂm%%
£ B I 7 F VIROFAEFEEZ 100 FAIC
LAEETH» S, /o, BEET) T VRIET —
V— (Ruru) %, EE%CID, vCID ic#imzsh
5o

CID izt MBI 2 EHEEHRRBIE (trans
mission spongiform encephalopathy ; TSE) @

TERLMFTLTWAERRELLTHEEIN TS,

IOTIFVEANL b MBEETALI L
i, REEBHEICLD CIDORELXALZ ED
b3HLPTH b, BRERTSVFTVEHE
(PrP*) i, EESBERICI VELINT, FE
EHHEEUCBRECIBERL2VWVRESTH 5,
vCID AR EH 2 S L Y ER L dE R
Znwbon, BREAICS ZEEROBEIL
BRHILERNBRERELEEFALTERTAZ L
MEEINS,

BEENEFERTERIOET 2FMP, &SN
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—BF - KESF—

BERTHEBEICBAT SR EWCER L2F:
B LT, BEORTERICALTDH CID
REEOBIRSHANE, TVFUVRLERLIHEE
L AREECLEE 1T ) LEND 5,

vC]D ORFEIIREFERIE NI &, KFED
PRI RN THRERDSILENERICAE Y, N
FEORMEOHESRUNTAI LR E, {ERD
CIDER-ENXFITELZLDPEHHTD S,
T)FURE, e NOLLRLTEMICORBET S
ANBEBERETH 5,

EREM CID &, WEBENE, ¢ FMEEEERD
BEFRNVE Y 2 EOXRSH, AREBHEMNE, R
BARFERE2NLCRELZDDOTH B, 5FT
DETHPHENBFHICHELTRELLE

Zbh, TORRYDLERERATE HELI 4

EFHRE SN TS, WITLEMN»LHEI N
72 1980 £ IR DERITH b0 B DR E 2o
7oA E TN S 15~28 W ARRICEIEL T
V4,

INSDEFIDS L, 75V ARLHRESIN
1EAIIFHEMIZ L A BREOTREENFEVEE
ZoNb, FMEMICIERBREEMTHhIL T,
720 BRY O 3EFNIIEED S FHE I N/ 1950 £
ROEBTH Do BmENBFEME AL TREL
7oL END S OOFMEEMOMLEFEIIAH
THh, BRERLABRTIEZWIY,

vCID i%, BEREZ L OHHRI CID L 1ZE%
LA BT ET D, 12k 213, Bk R
BT, IR RARR R DA IRk,
) NG, BB, REICDHEBOBREEEED S,

S5, MEEROFEERD vCID BEZDOHED

OREEM 7Y Y EREIRE SN LR, B
MicX D EELA- LR INS vCID BEDHE
INTw 5,

O. CJD ZHRE LS D%

B OBREICIDANIGIIBWTIBRIEER
MBTHBYO, ek d +oIciT 2L, FRHTBEM
AE LT ) F CEEHOKED * WA BRE
L9 %, 82, pHI11 U EDT7VH ) HEEEIT
ML BECRLIEDEREDRIELN D,

—— 1592 —

T H ) ESRER OBREE ) F Y EREIIT
EBERIIOWTIE, HEH O pHE, RIE
B, KeBELZEAEELTwa I ERESR
Twh,

FMBWOEECBELT, O®ERIZ/SA O
VU EPRERE LW &, Q@ NEENEFMH
B EDEEAREETHIOIIREETHSL
&, @FMOEHOBREEHEIZ 14T R EDE
RIRBEASIND S EBEICEZESNE Z & KICY
EL20MUE bR, F0ODICEEERBE
FAT) R T HICHET A 2 EXKERITH 5,

. CJb 7{"};&@;‘@%‘;‘%—\,11%2@

T F v OREERER, EBREWE AV
T 50%ZX3CE lethal dose 2 (LDg: 7'V 4 ¥
FEERTid LDsobd 50% B Fe=E infectious dose [IDso]
IZZ L) 12 L7z logyp reduction (reduction fac-
tor ; RF) TEHETEZ 5%,

TINF 2 - AXEBEERBEEIIRDEES
na7) Gy OBREEREERICLEETHY,
logio reduction (RF) #°5 X Y KEWHFTZRT,

VRIE ER SN TV ENMERARXSEER

BEETIL, ZREEEIAT5 %700, BRERE
PEV, BETRERRS CIOENMERAR
BEERSEESR, BLASERBIh TV,
ENNERSXBEERBESRYFHET LI5S
i, ZREEFT5ETCTbNT, »ORE
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