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Table 1. Classification schemes for plasmidic ff-lactamases in Gram-negative organisms

Molecular class Active site Epresentative enzymes
A Serine TEM, SHV, CTX-M, VEB, KPC, SMA, PER, etc.
B Zinc ion IMP, VIM, SIM, GIM, SPM, KHM, NDM, etc.
C Serine ACT, CMY, FOX, MOX, LAT, etc.
D Serine OXA

Fig. 1. Detection of metallo-f-lactamase in NDM-1 producing

Escherichia coli using SMA and imipenem disks (IPM).

The imipenem disk (IPM) on the left side of the plate
shows a small zone of inhibition indicating resistance to
imipenem. There is extension of the zone of inhibition from
the imipenem (IPM) disk in the center towards the SMA
disk indicating inhibition of a metallo-f-lactamase.

TOP10 Bk~ DO E itk MIC fliiZ 12 ug/mL TdH -
7275 DT LiE, NDM-1 2 %83 545312 & - T MIC
EPRL D EEZRLTWS, & 512, Poirel 50T
W&, BRI RN S Bk X 7z NDMAL EAE RIBHE O A 2
AR LT B MIC il 6 ug/mL, TEE#zifEMED MIC
fii ¥4 pg/mL T & 9?, Clinical and Laboratory Stan-
dards Institute DIH7 L A 7 R4 ¥ b T3 d &k
CHIEENDY, Tbb, NDM-1 EAEKRDE L &Ml
T 5720121, CLSIO#H 7L A 7 E A >~ b (Table 1) 12
o THRET B UENRH S,

NDM-1 i MBL ®—#i D THEHZ S 13 Lo EN T
S 7z NDM-1 EEAERIBR 2 6 RICA Y0 B 77 %
~—E SMA “%HF (SMA 74 2 7 : bk &
) 2, FoRMERAR. TORKE, BHEKEA
RBoLN, ZOREERLEY SMA 714 A2 & w7z
M c M v & # 2 57z (Fig 1. —77, i9to
NDM-1 FEAMIRARH 1 Hx W T2 A7 & 25,

Fig. 2. Detection of metallo-f-lactamase in NDM-1 producing

Klebsiella pneumoniae using SMA and imipenem disks.

The imipenem disk (IPM) on the left side of the plate
shows no zone of inhibition indicating resistance to
imipenem. There is no extension of the zone of inhibition
from the imipenem (IPM) disk in the center towards the
SMA disk indicating inhibition of a metallo-f-lactamase
suggesting absence of a metallo-f-lactamase. In fact, this is
a false negative as this isolate produced NDM-1.

Je> NDM-1 sEAE KGR OB R L 1ZRR D, SMA 74
7 TG %2 R0 b o 72 (Fig. 2) o S OFERIZ, AR
THHAENRTVWSESMA 74 227 %5 &, NDM-1
FEAARDS MBL Btk & HIE SN A RetkDsdh 5 2 & &R
L Twb, —J, 05M ® ethylenediaminetetraacetic
acid (EDTA) i 20 uL Z &M EH 0L T 1+ 22
KT LTI ZRATE A, FHIEH OHLEZ 20,

MBL AR TH 5 2 L RS N7z (Fig. 3). £/, #
AVEITl1Z MBL O#Hi 2 MBL Etest® (¥ 2 2 v 7 Z#kR
S AHVLNTWS, ZOME D IPT L EhTn
HANY) Y TEHITIEA IRALE EDHICMBL ORHE
#TH5HEDTA &AL TWwb, MBL Etest®% T
NDM-1 i A= Jili AR % 3 412 MBL O # ) & 3l 72 &
Z 5, MBLEAEKRTH 5 EDSIEL g Shiz (Fig
4) MLFL—bATIEHY 255, SMA & EDTA
FHOWHAIRERICE 5 TR, Z0EVHDH 5T HE
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Fig. 3. Detection of metallo-f-lactamase in NDM-1 producing

Klebsiella pneumoniae using EDTA and imipenem disks.

The imipenem disk (IPM) on the left side of the plate
shows no zone of inhibition indicating resistance to
imipenem. There is extension of the zone of inhibition from
the imipenem (IPM) disk in the center towards the EDTA
disk (without label: this disk contained 20 uL of 0.5M EDTA
solution) indicating inhibition of a metallo-f-lactamase.

PEASR E N7 B IC BT Z OB AIIAHTH 5 25,
4% NDM-1 IZK 9 2 GFMll 20 BE R OIS & 25 g
JRATEBEEZTVD,

VII. NDM-1EAEIC & 3 EEEDA

NDM-1 AR ENTHILT L EREZET S
DI TIdRve Lo X ) ICHRMICRRE T2wv e H
WS N ERH S DITIEGIEZ JEHE L TV Wiha
i, MEEOBSRIARETHS ). BVELICR DN,
NDM-1 FEA R TH > TS HR YR BT 5 W hE
HddHsZ ehn, EREZURBERE D AL
EZONDIHEZBIRTRETH L, FEICHHAT
B REES 2 WIEEE, MoZHmE & FARC o
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Yong 5 OIEHEZHRBEEIET) AF & F7%
A7) OERBERBLTWVWSY 2 AF v BIOF
FHA ) VIIARTEREINTE ST, — Rk Tffi
M3 2008HEETH L, BIE, a9 AF V3L HAHN S
I AEVERBRYEIE R L L CHAROB X3 5, L
2L, EIFT7EER IO Ty AR AR IR AF
WCHRIMMEZRT 28, SHICHRAERIES R VHEH
T PR AR Tl 27.6%, ZRIHERBG R Tl 115% @
BRI PE 2 R L7z & OS2 51,

Poirel 5OMHFICL B EF—A VS Y 7 THEESI N
NDM-1 EAEKE®IEX, T rH% 420y, a) XF 7,
FrYA4 ) BLOIRARFIA ¥ 0 LTEMER

Fig. 4. Detection of metallo-f-lactamase in NDM-1 producing

Klebsiella pneumoniae using MBL Etest strip.

The minimum inhibitory concentration of imipenem (IP)
was 64 ug/mL (IP). The minimum inhibitory concentration
in the presence of EDTA (IPI) was <1.0 #g/mL. This de-
crease of MIC in the presence of a metal chelator indicates
that this isolate produces a metallo-f-lactamase.

L7z RTW5BY, CLSIIZF AR~ DT VLA
KAV M RREEIIEICKT L TOARRL TS (&M :
<64 nug/mL)", FHEYMETIX, ESBL FEA K H % &, it
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MU AKE QESE) HHVIEH IV Ty AH (RO T
HY, AIRTHHTELFAFTA Y VIERICE T
FHG LI WEEZ BN, S5, AL U6
RARYA ¥ v OMHEOBME & &I 5B
JEMBBINL 72 & o d H 5", Wachino & 13 192 4D
CTX-M-H B 5 27 < —BEA KB W %5 RIHE L
72825, 36% ORMPFAFYA ¥ B2 RE %
Mol bBRTVBEY, FAFTA ¥ Y OEHIZEL T
EIHPER OB S+ REEZ L) LEXH L L EZ
TWwh,
vil. & b W (Z

BLRE 212 B VT NDM-1 7 A4 W 0 9% 5L 1% A NDM-1 JF
AR LCEREETHL L3RI TV R
Vo L7255 T, FEHRBHEICH DL LD [A—25—Tif
W &) RBUERE S S, ChFTICERSN
7 NDM-1 I3 2 M T5Tid% <, Bohz1Ek
DD OREZIZOVTHBRT & 72, NDM-1 4t %
BLEHERIIRENTRO D 12fy, AF2 Y v
iy ¥ 8 5 7 K 7 Bk B (MRSA) % % #I i ke i
(MDRP) 7 & & [ilfk, #HEAURGSI R EZIT-> Twild, £
DFEBENICBIT 2IHUIHETE L EE X TWE, L
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Characteristics of New Delhi metallo-B-lactamase (NDM-1),
a novel carbapenem resistance factor

Yoshikazu Ishii

Department of Microbiology and Infectious Diseases, Faculty of Medicine, Toho University School of Medicine,
5-21-16 Omori-nishi, Ota-ku, Tokyo, Japan

A novel metallo-B-lactamase NDM-1 —New Delhi metallo-B-lactamase-1— was named and reported by

Yong et al. in 2009. NDM-1-producing multidrug-resistant Escherichia coli and Klebsiella pneumoniae isolates
were reported in the United States and United Kingdom. Like other plasmidic metallo-f-lactamases, NDM-1
hydrolyzes most -lactams with the exception of monobactams. Typically, blaxoy: is detected in E. coli or K.
pneumoniae isolated from undergoing healthcare exposure in India, Bangladesh, or Pakistan. In Japan, an
NDM-1-producing E. coli was isolated in 2009 from a subject at University Hospital in Tochigi Prefecture
who had been hospitalized in India. Although few basic studies on NDM-1 and the epidemiology of NDM-1-
producing isolates exist, I review and discuss blaxowi, NDM-1-producing bacteria, and bacteria detection.



