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The increase in multidrug-resistant microorganisms has been a major problem
all over the world. In the initial treatment of infectious diseases, a wide range of antibacterial
drugs are often administered as an empiric therapy, and then an antimicrobial de-escalation is
performed using results of microbial identification tests and antimicrobial susceptibility tests.

As the antimicrobial de-escalation is an important strategy to reduce the spectrum of antimicrobials
and to prevent the emergence of bacterial resistance, a rapid report of these results is required.
In this study, the rapid detection of bacteria producing extended-spectrum (3 -lactamases (ESBLS) was
performed by monitoring the hydrolysis of antibacterial drugs using MALDI-TOF MS. It became clear
that ESBLs-producing strains and sensitive strains could be distinguished within 15-30 minutes,
suggesting that our methodology is applicable for shortening the time for antimicrobial
susceptibility test.

B - MALDI TOF MS



(Matrix-
Assisted Laser Desorption / lonization-Time of Flight Mass Spectrometry: MALDI-TOF MS)

1 10
16S rRNA
extended-spectrum (3 -lactamases (ESBLS)
ESBLs
Real-Time PCR
MALDI-TOF-MS
ESBLs B
MALDI-TOF MS B ESBLs
MALDI-
TOF MS 2

Escherichia coli
(E. coli) Klebsiella pneumoniae (K. pneumoniae) Proteus mirabilis (P. mirabilis)

B ESBLs
@
E. coli NCTC 13462 E. coli ATCC 25922 K. pneumoniae ATCC BAA- 1705
115
@
Clinical and Laboratory Standards Institute
(MIC) PCR blacryy
(©)

— (LCMS-IT-TOF)(
) AXIMAR Confidence ( ) VITEK MSR Plus (bioMeérieux) MALDI
Biotyper (Bruker)
McFarland No. 1.0

‘ " DPD-1( ) 35
LCMS-1T-TOF 50%
10,000 0.20p m
LC 0.2 mL/min 0.05% 1:1
u L
(ESD) 200~600 Da positive negative
MALDI-TOF MS 2-cyano-4-hydroxy- cinnamate(CHCA)

150~1,000 Da  positive



(1) MALDI-TOF NS

cefotaxime (CTX) E.coli , 370Da 414Da 456Da 478Da
ATCCR 25922 E.coli NCTC 13462 (a)
60
MALDI-TOF MS 1
CTX E. coli ATCCR 25922
22
455.73 Da  477.76 Da 8 000 455.77
E. coli NCTC ™ | ’ p.
13462 456 Da el :
473 0a il |
369.86 Da 413.74 Da
(b)
MS/MS 3 | 455.73
414 Da 126.14
169.26 201.16 213.13 259.15 '?2
326.25 352.37 370.23 Da 2 477.76
414 Da = 378.97
370 Da 1 4
369.70
I | I 1 - I 1 2
Positive 413.24 Da (c)
413.24 Da 3
370 Da
414 Da 221 36986
=
‘2 378.97 41374
CTX 1
CTX |
49505 . d oy W, .
350 400 450 500
396.06 Da
Cefotaime(CTX)
413.05 (@) E. coli ATCC 25922 (b) E. coli
NCTC 13462 (c) 60
B MALDI-TOF MS
@
ESBLs
CTX
McFarland No.0.5 10 McFarland No. 0.5 McFarland No. 1.0
CTX 60
(Ii:x  m/2) 2 E. coli ATCCR 25922 CTX
I 456 I 478 I 370 I 414
E. coli NCTC 13462
CTX 156 lzg CTX ET) laa
K. pneumoniae ATCCR BAA-1705 1456 Lurg
I370 |414
CTX I 456

ESBLs



B
CTX  Cefpodoxime-proxetil (CPDX)

Ampicillin ABPC Piperacillin
(PIPC)
Meropenem (MEPM)

E.
coli K. pneumoniae P. mirabillis

CTX CPDX
ABPC PIPC
ESBLs

CTX
Clavulanate (CVA)

VITEK MSR Plus
MALDI Biotyper

MEPM

ESBLs

ESBLs

ESBLs 30

ESBLs

ESBLs

ESBLs
ESBLs

Relative Intensity (a.u.) Relative Intensity (a.u.)

Relative Intensity (a.u.)

w

N
L

[

(a)

L

(b)

(c)
L1
l .
_ lJU 114 :6 142(
2 CTX 60
McFarland No. 0.5
10 McFarland No. 0.5
McFarland No. 1.0 (a): E.

coli ATCC 25922 (b): E. coli NCTC 13462
(c): K. pneumoniae ATCC BAA-1705

MALDI-TOF MS



67

B 2019

29-37

DOl

12 2 2

Yuriko Matsumura, Kazuko lkegaya, Daiki Kaji, Atsuo lwasawa

The rapid detection of the multidrug-resistant microorganisms using two kinds of matrix-assisted laser desorption
ionization-time-of-flight mass spectrometer.

The 25th International SPACC Symposium -Functional complexes leading fusion of multiple scientific fields-

2018

ocu

2019

13 Infection Forum Tokyo

2018




MALDI-TOF MS

ESBLs

30

2019

MALDI-TOF MS

ESBLs

34

2019

MALDI-TOF MS

Cefotaxime

SPACC)2017

2017

MALDI-TOF MS

Cefotaxime

44

2017




VITEK MS Plus

Escherichia coli

33

2018

MALDI-TOF MS

2019 SPACC

2019

MALDI-TOF MS

B ESBLs

46

2019

ESBLs MALDI-TOF MS

31

2020




Daiki Kaji, Yuriko Matsumura, Atsuo lwasawa, Satoshi Kimura

A study on rapid detection of three kinds of bacteria producing extended- spectrum (3 -lactamases using matrix-assisted laser
desorption ionization- time-of-flight mass spectrometry

The 26th International SPACC Symposium

2019




