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Phenotypic and Genotypic Detection of Metallo- 8 -Lactamase

Producing Pseudomonas aeruginosa
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This study was undertaken to evaluate phenotypic and genotypic methods for detection of Metallo—
Beta—Lactamases (MBLs) among nosocomial Pseudomonas aeruginosa, Of the 50 P, aeruginosa isolates
from clinical specimens, 20 were evaluated for carbapenem resistance and screened for MBL by double—
disk synergy test and combined—disk test, Nineteen strains (95%) were found to be MBL producers
among the 20 P, aeruginosa, MBL positives were further confirmed by Polymerase Chain Reaction (PCR),
For the IMP and VIM types of MBLs, PCR analysis was performed on 19 of the 20, and 10 were positive
for VIM MBL type. This study reports the validation of a simple and accurate MBL detection method that
can be easily incorporated into the daily routine of a clinical laboratory. Early detection of MBL—carrying
organisms, including those with susceptibility to carbapenems, is of paramount clinical importance, as it
allows rapid initiation of strict infection control practices as well as therapeutic guidance for confirmed
infection, Key Words : Hepatitis A virus (HAV), Anti—-HAV, Hospital workers, Prevalence, Vaccination
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3. Combined disk test

ATt 598 Mueller—Hinton Agar(MHA)9 227
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Table 1. Primer sets used in charactering Metallo— B —Lacta—
mase

PCR

Gene Primer sequence oroduct(op)

IMP 5'—GAA GGY GTT TAT GTT CAT AC—3' 587
5'—GTA MGT TTC AAG AGT GAT GC—3'

VIM  5'—=GTT TGG TCG CAT ATC GCA AC—3' 382
5'—AAT GCG CAG CAC CAG GAT AG—3'
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6. Duplex PCRE 0|28t MBL X X}9| &= 54

Duplex PCRE $J$+ PCR &3] dNTP(Z}7] 2.5 mM), 714
10x PCR buffer 2 uL, primer 223(IMP, VIM) 10 pmol Z}Z} = Jrl"_é%]' , Gel Doco|n| A X472 2 ALzl & 319t
1yl @131, genomic DNA(25 ug) 1 uL, Taq DNA poly-

merase(2 unit) 1 ul, HF WH-eHS FFFZ 20 ul A

01 1X TAE bufferol|A] 70 volt, 100 mAZ 45% S

& A8 U2, agarose gel& UV transilluminator

& ARSI}, DNA thermal cycler(Perkin Elmer, Welles- 7,—_-3 a}
ley, USA)ellA] 94T ol A] 1327F W7, S8TC ellA] 1323F 499,
72°C oA 187F o] sA R 3532 AFYEFL 72T of|A] 1. Double disk synergy A&
1027+ A28 a9}, MBL A4 P, aeruginosa= IPM+EDTA 5= MEM+EDTA
of tzzsapilol eAEo] smmol Aol ol AL}
7. PCR At29] &to| FeEIE B,
PCR F#4H2-& 1.5% agarose gelll Midori Green(2 y/L) DDST Algolx  IPM+EDTA T2FoX & P6~PS,

Table 1. Genotyping of MBL producing P. aeruginosa from university hospital isolates

Phenotype
Strains DDST CcDT Genotype
(IPM +EDTA) (MEM +EDTA) (IPM+IPM-EDTA)  (MEM+MEM-EDTA) IMP VIM
P1 — — + + — +
b2 — - + + — +
P3 — + + + — +
P4 - + + + - +
P5 — + + + — +
P6 + + + + — +
P7 + + + + — +
P8 + — + + + -
P9 - - + + - -
P10 — — + ¥ _ _
P11 + + + + + -
P12 + + + ¥ _ _
P13 + — + + + _
P14 - — + _ _ +
P15 — + + + — _
P16 — + + — — —
P17 — - + + — +
P18 _ + + _ _ 4+
P19 + + + — - -

P20 — + — - - -

EDTA, ethylenediaminetetraacetic acid; +, positive; —, negative; DDST, Double—disk synergy test; CDT, Combined—disk synergy test; IPM,
imepenem; MEM, meropenem
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Fig. 1. Detection of MBL producing P aeruginosal8 strain in
IPMHEDTA double disk test,

P11~P13, P19 7d535%)7F Pz YelRton,
MEM+EDTA t]j2Z=oM= P3~P7, P11, P12, P15, P16,
P18~P20 1275(60%)7} ¥/ o 2 YeRdth (Fig. 1).

2. Combined disk A|&

CD &l AloHE IPM+IPM—EDTA TlAT oAM=
P1~P19 19 TF(95%)7} FAHoZ vepdow, pP0oitF
7} $4om JERTH MEM+MEM—EDTA TlAZAE
P1~P13, P15, P17 150-5(75%)7} 402 YEREO ] P14,
P16, P18~P20 57F5(25%)7} S0 2 JERIT) (Fig. 2).

Fig. 2. Detection of MBL producing P. aeruginosa 19 strain in
IPM+HPM—EDTA combined disk test,
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3. MBLgMH

Duplex PCROA= IMP MBLAA P. aeruginosa= P8,
P11, P13 335(15%)7} Ao = Yelt o, VIM MBLAY
A P, aeruginosai= P1~P7, P14, P17, P18 103F(50%)7} oF
o2 YERiTth (Fig. 3).

Fig. 3. Electrophoresis of the amplified products of IMP
(587bp), VIM(382bp) genes. By a duplex PCR in a 15%
agarose gel. Lane M, 100—bp DNA ladder; lanes 1 to 20,
C university hospital isolates; lane N, negative control, The
amplified products and their sizes are indicated on the left,
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