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The Hazelwood site (Remes says) was a spinoff from the
space program. McDonnell Douglas was working in this
space technology and eventually created Vitek, a research
project that was part of the NASA space program.
BioMérieux bought Vitek in 1988.

“This technology was originally intended for use in space
for two different reasons. One, it was for astronauts to
diagnose themselves, specifically for urinary tract infections,
and secondly, it was also intended to be used to study the
growth of bacteria in space, " (Remes says).

(St. Louis Business Journal)
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EiEA 75% 50% 10% 0% 10%
Ei#EB 0 0 99 0 50
EEC 99 0 0 0 50
EiED 0 99 0 10 99
EHiEE 50 0 99 99 0

EREA | 0.25%0.50%0.90%0.01x%0.10=0.0001125
EfEB | 0.99%0.01%0.01%0.01%0.50=0.0000004
EfE C | 0.01%0.01%0.99%0.01%0.50=0.0000004
EfED | 0.99%0.99%0.99%0.10%0.99=0.0960596
B E | 0.50%0.01%0.01%0.99%0.01=0.0000004

> =0.0961733
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B A | 0.0001125/0.0961733=0.12 (%)
BE# B | 0.0000004/0.0961733=0.0004
% C | 0.0000004/0.0961733=0.0004
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B E | 0.0000004/0.0961733=0.0004
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EED 0.99 0.99 0.99 0.10 0.99

EHiEE 0.50 0.01 0.01 0.99 0.01
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XEIREETH? BROBERZE T, API D toll-free
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DEEFHEBEAZLOTT (HEADOREETH, &
FTT772y Mo X ) SELT LD TYTT ),

A T 4 K53 T Candida

Saccharomyces cerevisiae

1)
* Reproducibility of the MS-2 System for Identification of
Members of the Family Enterobacteriaceae: a

collaborative Study with Blindly Assigned Reference
Strains. ] Clin Microbiol. 20 : 1135-1139, 1984.%

(A)

MS -2 System % ffi F L T O i Nl T FF O AR O
[El7E T, B MEERKZECA L, [FERR
OB ZFHML 726X TY. ZOmXTHSL 2
ko722 i3, HEMREMARE IR DI
[FERIESY (& 5\ I axon ) TOFHME & B IRME:
EWAET 5D TH Y, il %2 DAEALFE UL DR -
BHEOHEBEZLT LORIET S5O TIEZ W
(RSB LTS 22— FES, bioprofile &
phenotyping IV TIE A ) FHA) (K4) £
ZETY,

30 3
(B) ©

20

30 -
(D)

Number of identifications with each bioprofile

20 -~

30 A

20 A

0

(B)

Number of different bioprofiles

The distribution of different biochemical patterns (bio-profile) for the identification of five reference Enterobacteriaceae: (A)
P. vulgaris, (B) K. pneumoniae. (C) E. coli, (D) S. marcescens and (E) Enterobacter cloacae. The histogram indicates the
number of identifications with the particular bioprofile for each bacterium. Open triangles indicate correct identifications with
less than 90% likelihood, and closed triangles represent misidentifications.

4. MS-2 System CIEAMEFO 5 Btk & R TRERTEL, RAEICEL THES hELZRITOMER (bioprofile) O IR

BE(EXMNTTL)EEK, 44 BIOEERERT6 ~ 15 DR % B bioprofile 5 h 7 (X#k 3) LWUEIH)
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(F3C2)
- HEPHIF A ZE 1 AMS — EBC + /1 — RIC X 5N FEORIAET, [A+B=C] OBE, REL/2
MR IR 7] 52 ORERT . B PR & M . 10 : 327-336, 1983, TEEZF o2 B, FERIGRITIEFEL %
WOCT WO REICHE SN ENH L I L
H Bl B AR A 2E 1 AMS C O 5 PRI B R} 1 o [] PHLPIZSNE LA (F2), TOBRIL 254
SERGE % G L 72 O T3 B 2 A %o 2008 FlBR SN, FERSNE L7

xR2. 2EEORL2EBEOEKZ B L TER & h 7ZEF¥#E#K & AutoMicrobic System (AMS) -EBC+ #1— K
THRERE L ZBICES N ATERES & % HMFEEHEE, RIVNFEEDS [A+B=C] L&->RiE%E
R, (X 4) &WEIA)

BFL -EE SR E FIEEESR (%HEMFEEREE)
Escherichia coli Citrobacter freundii

100 0 Escherichia coli (99%)
100 0.1 Escherichia coli (99%)
99 1 Escherichia coli (99%)
90 10 Serratia liquefaciens (54%)
50 50 Citrobacter freundii (79%)
10 90 Citrobacter freundii (79%)

1 99 Citrobacter freundii (99%)
0.1 100 Citrobacter freundii (99%)

0 100 Citrobacter freundii (99%)

Klebsiella pneumoniae Proteus mirabilis

100 0 Klebsiella pneumoniae (99%)
100 0.1 Klebsiella pneumoniae (99%)
99 1 Klebsiella pneumoniae (99%)
90 10 Enterobacter aerogenes (88%)
50 50 Enterobacter aerogenes (88%)
10 90 Enterobacter aerogenes (57%)
1 99 Enterobacter cloacae (97%)
0.1 100 Enterobacter cloacae (87%)

0 100 Proteus mirabilis (99%)

Klebsiella pneumoniae Enterobacter cloacae

100 0 Kilebsiella pneumoniae (99%)
100 0.1 Klebsiella pneumoniae (99%)
99 1 Kilebsiella pneumoniae (99%)
90 10 Enterobacter aerogenes (88%)
50 50 Enterobacter aerogenes (88%)
10 90 Enterobacter cloacae (93%)
1 99 Enterobacter cloacae (99%)
0.1 100 Enterobacter cloacae (99%)

0 100 Enterobacter cloacae (99%)
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AL 3)

- MIECEE, SRR O IRTE DY B Bh A R AR A 2 1 T
DR EDS L OCFEAEZ RO RIZT 2 B
B BRIRIWEL . 56 : 283-289, 2008.

BEMEFHO HE A RERET, [A+B=C]
DBGABER SN, PREROMES 2 OEEMEA
PR SN T L7z ZOERTIE, 2o TITHE
WA EE TR E T B 1, RAKER TSR # IR
FRE M, BEAE LT, ML ZCRI SRS AR

ThbILEMRLTNE L7z, MRIRE % BEREER
HFEED— FTHEL TS, ZALPOBNOR
A DHE S ND S DOTY . HEMEHRERETD
ARl E 7 — TR RIREIC $ B IS, pre-analytical QC
(AR EE L) 21k L CRERRT 2 2 & OB
DHCELONDLDTT . EHIZTOmMLTIE, H
Bl AR 2 1 T O FEF R BRI R 2 R
DT EICFEREEN, WhiX "M PERE"
DOIEMITIZH A Z L bFER SN L72 (FR3),

£3. FEEICOVTREEOEFERICTHER 2 /ML TERRZUHRZERL, LOBREOMEREDEM
g (%) TEFEREA MY (R) ICHET 3 H,HKRL 2, (XBK5) LWU5IH)

Antimicrobial susceptibility test results by the automated susceptibility systems when a small
amount of resistant cells were spiked into the susceptible cell suspensions

Bacterial species and
antimicrobial resistance

WalkAway-40

VITEK 2 Compact RAISUS

Escherichia coli
Non-ESBL plus ESBL

ESBL (1%)"

ESBL (1%) ESBL (1%)

Staphylococcus aureus
MSSA plus MRSA

MRSA (1%)

MRSA (8%) MRSA (70%)

Enterococcus Faecalis
Non-VRE plus VanA-type VRE

VRE (1%)

VanA like (30%)

VRE (2%
VanB like (3%) 2%)

Non-VRE plus VanB-type VRE VRE (1%)

VanB like (3%) VIE (1%)

D 1n parenthesis, minimum % proportion of resistant cells to detect the respective antimicrobial resistance.
Abbreviations : ESBL, extended-spectrum B - lactamase-producing; MSSA, methicillin-susceptible S. aureus; MRSA,
methicillin-resistant S. aureus; VRE, vancomycin-resistant enterococci; VIE, vancomycin-intermediate enterococci.
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H Bl AR AR T O WA E 2 & FH) R iR
EE FICHEMETE#RE 2o TrbiE, FAdKk%E S
T 2 RO TR OFUF. 8 2 R RPUE 2 W E S
% R E S E, Vitek Immuno Diagnostic Assay System
(LIF, VIDAS, Y AX v 7 Z-EF 22— R5)
NHEER L TWo2DTY . RE OFFHfEH O
T, b 97 L 72D Clostridium difficile toxin A T
To BFIHAEREZMIET 2 CD. Fx2v 7 - D1
(v A 7 FEEEM) PRET Y 25 L, wxin AT
MEdSNFLATL. HEp2 Mg AR L T
Mifa AR 2 AR & L CEMii L 720 T3 2%,
ZFTY C difficile \ZF§ L TIE, “toxin A — toxin B +”
OB Lo THRER SN, = AoMEoRI)T,
TETD 21 AL & 7 - 72 2007 4, TOX A/B QUIK
CHEK [NISSUL| ( A7k 84 ) & LTI (5
L7z EIZEATWETY,

VIDAS (2t < K72 AEE & L TRAZOD, i
B EPIRR B Z O T L 720 20 FA2HT 12K E
TAFTRFIEF L T8k, HAD S O—HA
ADAY) =T ¥ FEHN, “C x5 HiERH R 2%
& Bactec 460 TB System (Becton Dickinson 1) DWHEIZFA

5. bioMérieux-Vitek A% L 7= Vitek Immuno Diagnostic
Assay System (VIDAS)

b—HICBMLEZ e 2 B LET, 20k, MKk
WTEHBO MR EEESHE SN, MiEsEEc
Z & GLfE 2 W D gold standard T % &\ ) F v »
N=CERBLE L, BEREGBEAIHEDN TV
“gold standard”, “TAT (turnaround time) " &\ o 725
EErRAMEALZORIAY, BTy, 7272,
SHBIMEEEZEEIZOWVWTI, I L TR 2T,
MAFRHIED £ o b{bFEEE - M2 b Bnf&
ZH)%RbD%EOI, HEEEDMENEEE ZEFE
FELELI ELaho7200, B ) T3 (M
HS 7V 3 — A% g UL, RERAT A LRDBES
i, BEHOpH A TA) £, #ir & WH TR
FRAHEZHR LTS ZEBTEIT) (R6),
BUTE X bioMérieux 1A% 2 % H B i A bR 2 1 0 —
#7158 % BacT/ALERT % FF- CHEA L, Mifss 22
TOHEEE Y MRLOERIZLHD/ 0TI A LE
11 C non-radiometric 1% O 1L [ 55 7 % & ( MB/BacT )
3B %6 & M, Middlebrook 7H9 broth i /&5 #h 2
WeHBRE RO FIH ML, ELZOT
T ZOPIREREEEICIIREE T SIEONE
L7z WA o 72853 C, RAET LR D
FEEIWE D BT IR L, O TEIZSH
% N-acetyl-L-cysteineNaOH ( NALC-NaOH ) % 1ERfE |2

BEAR
%ﬁZE®ﬁ¢’//i;;
4 co,#zEOLER
O EE OO

(©©)

H2AGEDEL

HCO)
HEG i
[iedce(o

© produciion HEMEDEN

AL

K6. £HBMREEZEE TCORRERLOFRE
(1) BeaedhiE L i 3EE 2 — b L 72 on-line k528
(2) 24 E;[, 365 HoMfE=%1) > 7
(3) WM ICH 2o T, FHE L %2\ (non-invasive)
N T AU M
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BRALTIHEBELZOTY, 40 56% 2 1L,
radiometric Bactec & non-radiometric % T fli O L T\ 5%
Middlebrook 7H9 broth ?3E W % [MIH %] O F A D
B, AL TSN LoD TY,
Radiometric {512 £ % Bactec 460 (Becton Dickinson ff ) T
ff9 broth 1&, FERETMIKIZZLLTWT, —f
MR AZ T A L) R CIE 2720 TY
(ZOFERE LT, BIRMIRIZRIET 2HEORAZE
BIXFEIZR ) FHATLR ). BILKEN HAEARK
FAR - ZEHIZFER L /2R LY T, Middlebrook H
X 20 OREERICHRO TENEREE RO Z &2k
BRL722ZERENTWDTY, AT, HAROME
BEIZ D ERE T, MIRES 507 12X 28M%
DI ZFRGIE & BB & L CTHRo T E L7z BR
KOLFHEIZ D % IR 7 NALC-NaOH D H T 1T
CWUETFVH Y F¥ Ao i), semi-alkaline protease
2 OEH T 2 VR HT LR E 2 FESL § 12 B S E TIC
2aERELF L7z,

S HB)O MR R E & IR R 28 T L 72
VOUR, IMEEE 2 S HBR R E CRET 2RO #

2 7 AR (TAT D) TH Y, 3 HRHOREE
TIREAEITRNTORIMEZZH TS 22 L TY (F
EEREEL EEA ). M, HIREEEET£H
B ARIE TS 2B, 55 ARENED H
LD TTH, & LA Middlebrook 7H9 broth & H-H L 72
C LI X MR (yield) DI L, FFICIRRELTEDUR
# (nontuberculous mycobacteria: NTM ) O 45 5 237 2
IZH LT 528 T (R4E), METIE, #BEOH
T (AR 28 ) OBIg & 5 0uieaE) 12X 5 il
BETIE, HgE T 285 LCh, §TICHEES,
Z ORRRIEIERIE E A LR o 2D T HIRE
AT, WEEZ R\ IREO NaOH TRE LTI
Bt (3R pH AREREZ & 2 ) 120 LA G HURR KB &
Tid, BHTE2VHET "Wl 28& L vk
LR BDTY . ZOEKRTS, W & HH %
ZHRBROIE T b O BB R EICINA, &H
B OIMAE 22 E & PIRE FE R 2 IR0 7 ek
fif & LCTEE  OMBREENPEMT 2 L )12k o7z
Tl RELTIRETHIELWVWILARDTTY,

K4, EROHBREIZEEE CORKER (M. tuberculosis complex) # & IR MHEEE (nontuberculous

mycobacteria) D EESERE (3Cik 9) L WEIA)

M.tuberculosis complex

Culture media (n = 267)

Nontuberculous
mycobacteria
(n = 201)

Total
(n = 468)

MB/BacT 256 (95.9%)
Egg-based media
3% Ogawa 163 (61.0%)
Ogawa K 181 (67.8%)
Vite 198 (74.2%)
Middlebrook 7H10 242 (90.6%)

195 (97.0%) 451 (96.4%)
120 (59.7%)
133 (66.2%)
155 (77.1%)
182 (90.5%)

283 (60.5%)
314 (67.1%)
353 (75.4%)
424 (90.6%)

Of 464 positive samples, four were positive for two different mycobacteria; three were M. tuberculosis complex plus

M. intracellulare and one was M. intraceliulare plus M. avium.

X 2 test for differences in recovery of M. tuberculosis complex and in total number of isolate: MB/BacT versus 3%
Ogawa, 0 <0.0001; MB/BacT versus Ogawa K, o <0.0001; MB/BacT versus Vite, 0 <0.005; MB/BacT versus

Middlebrook 7H10, no significant sifference.
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W aon3BEICAITT

BURIRARIIM A SRR D L o724, SO DRI
TR L T E S 24EFO I —1 v /S TOXR
T, K& HERE L TR L7250 0° bioMérieux
IIRESINFE L7z MRBEDO T ) ANIZH DA
% 1172 sDNA O LS % rep- PCRIE TR Y 1 €
¥ 7925 bDTY, Diversilab System & fy%h S L7 %E1E
&, EOEBEE b o TERA (24 FERLIN) IZHRD
HEVEZ TS SR 2Rttt L T4 (R7) 2h
F THARDARIPED AT 121X pulsed-field gel electrophoresis
(PFGE) %° gold standard & L THW ST & E L7225,

(b) Key Sample ID
-1 PEDO7
L2 PpeDos |
[lc 3 P-op-02
L4 popot
"'Lr 5§ PED-08
———i Ll s

PED-04

— 7 PED-03
[ 8 P-op-04
le  pPopo3
l|:] 10 Sur-99-06

I 11 Sur-99-10
[ 12
‘ L1a

— 14
15
—irl
L1
I "

18  P-op05 11

Sur-99-05
Sur-98-07

Sur-99-09
PED-02

PED-01

sur-99-08 |

fm| | je————
65 70 75 80 85 90 95 100
% Similarity

Il

FENTIZ2 ~3 HALEEL, EI)LTLHLBEDOR
BB 2 E L THBUKENT 5 & v ) Bl 2 R T
Diversilab Tl&, #iR%z 7741 7
LTRETHZENTE, ZOBVHIEDS,
% H R T b 72 B 2 RIS HLA G b THiAT
T5ZELWRETT (EEERER-2WIETD,
BEZT7 740 v 7 ENTWAERWNZHEME LI T
9 ) &C, COMOBMALED, WE, FE [
52, HEHNBESERER L) MR R A O H R 1 7 FEARZE
B2, S512 “gping &\ HERER EBIAINL T
Wb TE 0N, BEREOHFL L TOLEEAR
DLTAHAEINEEZEZTNDLEZATY,

e

&
=~

-
o

3
L2

3
L2

. 8.8
768|747
725|713
724|714

3|3
N | @ | s

79.

79.5|78.

79.7|78.

rsafre7

793

18

7. BHOMERM % rep-PCR & D 5 #4#7§ 5 DiversiLab System #2BREBDHE (a) EBHHERDO—H (b)

12



Sysmex Journal Web Vol.10 No.3 2009

W sbuic

SBE, WHOMIZESRTTLS, WRICBET S
B, 7AW EEL, 5% BEDBR
DD S Medical Officer 1272 B\ b v HI LAY
HOF LI B TT Y ATDOKRTIVTEI
EoA vy va— (HEHERR) FT2T250TT,
TR FDBRIRRAE R OEIZ O 2 R, T A
HEREEZNR—ALTHEY A AOMT (KFHERD
77 —Ab T TADN) \ZHED L) FEIRTT,
WMAFE L7 LALASE, BRLICEIEY FilErE
AN, MHERBAZZLICERICHEL TV
F, Harvest ¥4 & 1) & Seed ¢ 5 2 & DE % A
DDV,

BbhoBbHLYII—F, FE(K8) ¥, HAZED,
%%iofwnml P—DEXISMLIZHED»S D
—MTYd, SRAFIELTERTT LD, —HlEho

TRWOR ] A FEL72HETY, Mo Tk, Lo
EE &I T WD A SO VITEK 5. fERAH
Bbowmil, HRIETSZ & RO L —
TadEoTnW-OTT,

LHDFENNFML TS 1]

X8. #930fHi, Vitek I—H—ICBMY 57/-HITEKL 7=
BAABFREO—HIE, HAREDLSOSMEZRIC,
H:E:Té t&( i"zt rzluWWDHJ ’&§"EL, *DE;E
VRO

BEXH D

1) AREEA . W - SEFE S PERERIC BT 5 HE Lk
DA FVEE BRFL. Med Technol. 1995523 (3) : 189-195.

2) AR . M E BhR o0 JFUEE & . B & H
1994 ;22 (9): 695-700

3) Yamane N et al. Reproducibility of the MS-2 System for
Identification of Members of the Family Enterobacteriaceae :
a Collaborative Study with Blindly Assigned Reference Strains.
J Clin Microbio. 1984 ;20 (6):1135-1139.

4) R, I=SE . BBl MR AR E AMS — EBC
+ 71— NIZ & 2 BN & R 2 ORGET . BRR & A .
1983;10(3):327-336

5) MesEdethr M. BEGME, EERROELED H B
WA E CORMREDB L AR RO R
(252 B8 R . 2008556 (4) : 283-289.

6) ARG Mt . Viek Immuno Diagnostic Assay Sytem ( VIDAS )
TOHAET Clostridium difficile Toxin AFH . FRER & 44 .
1993;20 (6) : 1045-1049

7) AMEARE, WP, IARERA
Toxin A 3 & U Toxin B MiE FFAEE , TOX A/ B QUIK
CHEK [=v A A | &o—WHBEFH . JARMAM. 2007 ;
18 (2):109-116.

8) EINE, WA, FHCHE— . 4 E B X
7 &, BacT ./ Alert CORUREIEAT— 1 471 o> 1 F £ B
o—. HABKREAHBLAARE. 1994;19(2):
130-136.

9) FHE %, IRIA . Semi-Alkaline Protease ZLE % fif F
L 72 N-Acetyl-L-Cysteine-NaOH ( NALC-NaOH ) 137 Fif /L
HETOLABPIBREEEAE Y A 7 4, MB/BacT OFFI .
JARMAM. 1999;10(2):103-110

10) /NARBESET M. Middlebrook 7H-10 FE KK H1Z K %
PURRBR IR L ORES . BRRHEL . 1986 ;34 (7):
855-860.

Clostridium difficile



Sysmex Journal Web Vol.10 No.3 2009

Automation in Clinical Microbiology
- History of 30 years Passed since Introduction
of AutoMicrobic System (ASM) in Japan -

Nobuhisa YAMANE

Department of Laboratory Medicine, Graduate School and Faculty of Medicine, University of the Ryukyus,
207 Uehara, Nishihara, Nakagami-Okinawa 903-0215

Automated Microbiology Systems, AutoMicrobic System (AMS), Species-identification,

Antimicrobial Susceptibility Test




