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bacter freundii complex ZMHE L7z LA L9 H 1Rl ag = —fr AAIEMANTH Y, N4 F v 7 2 TV —
(B A1) 22—+ Y x28) T Shigella group & FIE SN, 2 ORMEGEIE 4] (FyA46f) ©B
BECEIE AR L2720 S, flexneril % 5E>720 L2 LEERH W CTHESHEL 16S rRNA #5T-f#T 2 G617
L, A¥k#% C freundii complex & [{%E L7z

ARFEF O BARTHEE S N2 HRRBI O EEIZ IR N4 F 7 £ 28— (T H—Y xs8Y) & PRGE 12 THERR
L7zo IRNAFZ AN —Tld Ak 3P EBER SN2 v M+ 7T & 2 0 #FMED D 5 &L
720 F722® 3T PFGE TRIZED N Y FX7 — PG o7z L% B THR L7ze 20 3 HRICIZIEM
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IR A L, HRIREGE RS 30 SR & L CdefatiR
Pe AmpCHIB-5 2 ¥ 2 — R EEL, 7YY v Rolf—
BIOEMR LT 7o 2R VY RPREICHARFEZ RS,
I ARHE BRI TH 2 THEEMCE 7 rrAKY ¥
RPRHEICHMEEZ RT I EAHESINTVRDY,

e, TEAEE O J5 R A: W) O B 13 o0l 28 1 %0 SR 1
HE, BRI AR EREIFH SN TE R, ZL T
AR, PERPEE - RGEPEICEEN 7 R TR A B AT D ik AY
WL Twa,

B L OHRENTOKERHEOMNT I BT, FWkE
OMFAEOTINIEETH 5o HTEIIZSIVAT 4 =V F
VERIKE) (pulsed-field gel electrophoresis ; PEGE), <
VFA—Hh AT =4 v A% AL ¥ 7 (multilocus sequence
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2018 4E, TN H—T X8 kY, 7—1) TEBRINE (FT-
IR) 7Y AT A %2EBET B IR NA F ¥ 4 /38— HAKE
PIC TR ENTZe TOIRINA T ¥ A4 78—1%, Ve -
FENEETOONREPREENL 2 0% L, WEHO
MDA TR Y AT L TH DY, 22T, KFEHO
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720 20XX4E9 H CT THHEEZ I TR0 7z, 10 HE):
5 38C BosEEk, HEAR, WK, THROFE T
WFIATHBL L 727203 12 T Levofloxacin (500 mgx1/H) 7%
b 11 A Y, YBEx2i LIEE CT I THEAKIZ
A CHFNESS - IS ROFT 2R 72720, MHEFE & K
IR 2 & 4T\, Citrobacter freundii complex % #ih L
720 ABERF ORI A Tl HIER%L 10,900/ul, CRP 4.1 mg/
dL & RIESOB D E A %788, Ceftriaxone (CTRX) (2 gx1/
H) »%14 HE#HS sh/z,

ABE 15 H HICTHHALE NS 2 fafr, [H H M
WAL 393C D% E RO, TIHHEALE NEEmAIC
PEANZFUTIV T AT — 3 v RS, MR
RIS N7z MR S/NEO 75 AEERE R S
Tazobactam/Piperacillin (45 gx3/H) %4 L 725 AmpC
MBI 7 5~<—¥iEE (LT AmpC #EAE) WThHoH I LR
HB L 72 72 % Meropenem (MEPM) (05 gx4/H) 122 H
L7zo BICAE D 72 C freundii complex THh 5 Z & H3H]
HIL 72

11 HTH, SERDEE L 7272 03Bkt & 72 5 720 20XX +1
F£1HTH, CT CTHIRE, IMEXOHE ZoORIMTEIKT,
MBI T % 528, DIC O8I T AR & % 0 I 5 28
2 T C. freundii complex, Staphylococcus epidermidis
(MRSE) M L7272%, MEPM (05 gx4/H), Vancomy-
cin (1 gx2/H) 2814 HMFELG SN ZOHBEKLD
Stenotrophomonas maltophilia 7% & i & 1, Sulfametho-
xazole-Trimethoprim (ST & #)) % 7 H M $#% 5 UERL &
D 7= OMBECERRE & e o 72 28B I L7z (Fig 1o

2. HEAZHIRERR

fEE L 11 A RHoMssEr Sl s hiz 7 7 A6k
W (bR 0 +, AmpC 2k —) ZWitkNo. 1, %28
B CTRX 25%% 5 S M7 12 S M3 285 & Ml & o/l
AW 75 A EHRE B0 —, AmpC #EZE |
+) ZWHkNo. 2 & L7 Wtk No 20RFEEZERT LI L
THME A2 AT AHENMD 7 T L BHARR B +,
AmpC e 1 +) DO TAREZHMNo. 3& L7, 1
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H T A OMERE» S ST LEHARRE (S
+, AmpC A ; +) %W No. 4 & LCUBHEEET %,

MRS AL, SAIFRMAR ML (B4 2 2= ¥ 8
V), SNEFEZHEI LV (EFX AV a—TyRy) 1ty
k&L, BacT/ALERT 3D fEWRs Ay A7 4 (€4
A 2—=TxRy) T2k FERLL,

ABRAE R L, TSISERE L (TSI ML), SIM &
Mo (SIM, 2RHHLa%), VP Pin@hkidh (VP, %mHt=), OIML
B CEWHMLS), Y'Y X - 7T VEF MUy ARG (%
WHbs:) %M, PRI lactose/sucrose fermentation (lac/
suc), glucose fermentation(glu), hydrogen sulfide produc-
tion (H.S), gas production (GAS), indolepyruvic acid pro-
duction (IPA), motility (Mot), indole production (Ind),
Voges-Proskauer reaction (VP), Ornithine decarboxylase
activity (Orn), Lysine decarboxylase activity (Lys), ability
to use sodium citrate (Cit) 2% L7z,

1) awv=—pk

Btk No. 1iZ U Z L AF - %R (BTB) & (HK
BAR) ZH T 35T OGN TH 24 RERRT 2 L 7oA,
HANE A R T EBO Sl aou=——%@AH7 (Fig 2a). W
Mk No. 2 13 WMk No. 1 &[F URi#e4fCT, SRR 2R
FTHHGONS e SHao=—%3H7: (Fig 2b), Fig 2b
EREBERT S L, BRETZ2EMZICEOAOSHIT=—%
MAEFIIZRED 7 (Fig 2¢)0 ZOKR%E 58S % & Witk No. 1
LHEB Lo RE S SHao=— (KkNo. 3) »4%5
N7z W No. 4 ®a o =—pFrIEHEHK No. 1, No. 3 &HLL
LTw7,

2) g

WHEEEIZNA 57 2 27— (VITEK2, €4 A 2—
Tx Ny, BEGHENA T v 2 MS (VITEK-MS, €%
A1) 2=V x3), 16S rRNA #E1= T 2 v 72,

VITEK2 O[5 R o3t R L7z %, VITEK-MS,
16S  rRNA AR AT O [ 8 5 R 1382 C. freundii - C.
braakii - C. murliniae * C. rodentium - C. sed-
lakii + C. youngae D\WI N xR L7zd

C. gillenii -
C. werkmanii -
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Fig 2. BTB}:#i Lo
a. WPk No. 1, b. Wik No.2, c. BisER L7z b

Fig 3. Witk No. 2 OB H
&Y TSI, SIM (Ind 33EW T#), OIML ¥iHh, VP (VP il
WrR), YEVX -7 VBT MY o 28, MR+
positive, — : negative, w : weak reaction & L CFit L7z,
lac/suc (=), glu (+), HsS (w), GAS (w), IPA (—-), Mot
(=), Ind (=), Orn (=), Lys (=), VP (=), Cit (-)

D% C. freundii complex & ZE¥ 172,

¥k No. 1, No. 3, No.4 & VITEK2 T C. freundii & [l
Sz, BImEER & LT VITEK-MS, 16S rRNA i fz 1
M Z&Hifr L7k 2%, C freundii complex & [ &€ X
VITEK2 & & # B 2545 & 1L 720 B # No. 2 (& VITEK2 T
Shigella group & [A%E S 7z, AERE R HCIT H.S §90E 4,
GAS §yEAEZ B &, S sonnei VAV ® Shigella sppAZ3ELL
A bR 2R L7z (Fig 3)o T 7RMI i ey 2k
Wl (7> A 400 12T BRHCESE R RO (Fig 4. LA
UAH D729 VITEK-MS, 16S rRNA &z T % 9
i L7-& 2% C. freundii complex & [Al%E E7z. Bk No. 2
DEBALER O R % Table 1 12R T

3) FEHIEAEARA

WHIBRZMRIE R I 4 7L — b W GRifes) %
FAVTHIE % FE0tE L 720 &SRS TUERE No. 1 % CTRX
EETH D DIxF L, Witk No. 2, No. 3, No. 4 1& CTRX i}
xR L7 F7-HHk No. 2, No. 3, No. 4 & AmpC/ESBL
w71 A2 (B L) 2T AmpC EAEMTH 5 2
L RMERR L 720
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MRS B 720, IR N, F 7 £ 78— TOMN B X U PEGE
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BRSO W TRIT 247 - 726
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Table 1. Witk No. 2 D& MAE P O R & AZHHE

A P i
VITEK2 Hefo Shigella group
(ONA FF N — / FER) (4007411040100210 / 93%)
VITEK-MS = 5 C. freundii complex
(i) R (99.9%)

16s RNA 5t {2--fif i
(ALH D—F)

C. freundii complex

ST HAE s

VITEK2 T15% & M7z Shigella group & S. sonnei LI+ Shigella spp. (S. dysen-
teriae, S. flexneri, S. boydii) D %ERT o

Cluster Quality Criterion: isolate

L 5¥0
L oo
L se0
- 0£0
- 520

=020

HNo.2 n1
HENo? n?
A No.2 n3
% Nu.2 nd
#1%No.3nl
& HNo.3 n2

EfENo.1n1
EENo.1 n2
FNo.1 n3

W %No.3 nd

E%Nod nd

E5No.10 nl
E%No.10 n2
Fi4:No.10 nd

EI%No.10
FNo6 nl
Ei4:No.b n2
MiEND.A6 n3

F1ENoG
E%No nl
Ei}iNo.9 n2

EI%No.9 n3
E%No.9 nd
B 4ENo.5 nl
[ No.5 n2

-
=7

% No.7 nl
E%No.7 n2

B HNo./ nd
ETENo.Enl
EENO.8 n2
EiNo.8n3

[ E¥Nod |
|_Gi%Nod n2_|
[Efinoa ]
[Eiinoa ]
[ B0 o1 |
[Eno10 7 |
[ Fitino.10 |
[Eino10 |
[ o i |
[Enos 02 |
[ #Nos ns |
[ TNos o]
EfiNos vz |
|_Ei%No.9 n3 |
EETEN
|_ET%Nob5 nl |
[ finos na |
[ FiNo s s |
[FHNos ma |
[ Efinorui |
o7 2 ]
[E o]
[ Evosni |
S fnos 2 |
[ EiNosns |

ENo8 nd

Fig 5. IR N4 & % £ 73—12 X % W#k No. 1 ~ 10 DRt

Q#AEH

PRV T B BIR M AE e N~ F 7y 2798 X IFBIO
RAD B ORA CHEICHE D EEM L7 BRE=IZ 1 a1
==k L, 2HEWEEIT 5720 MIEEFE I Smal AT (New
England Biolabs), T % —i3 CHEF DNA %4 XA % ¥ ¥ —
F (#1703635, BIO RAD) # w7z,

€)=

HARRERRIC CTHiIMk No. 1~3 & DICHBD/N Y RIS A
SN=DIxF L, Wk No. 4 13BFMmHB sz No. 1~3 &
TR LY FEEEA LN (Fig 6).

%z =
S C. freundii O FRERERHNC X B EALSREIRIZ, lac/
suc, glu, H.S, GAS, Mot, Cit 25FM: % /R$% RIEHIT

SN Hk No. 20 C. freundii 3Lt 3:1C X 5 HBIF &
W2t C Shigella  group & [F%E &, R S0 IL 7 CHedk
i, TR0 A LA RN IZBEEZ R L,
S. sonnei LY@ Shigella spp 2B L Tw72”, H.S & GAS
IXEEEE TH o 724%, Farmer® 5 % Aikawa” & 1 H.S B4
@ S. sonnei %, Dodd™ &% GAS MED S, flexneri % i
L72ikd & % 72O HIWHIC B L72o LA LI No. 2 A%
B S 7B, B OMEAHENUE, R T OIEIRA R <,

W IMAE S E H & ) ABEfkfhcd a2 L2z, auw

Z— DY A XRMmiHA S Shigella spp.o [fl &G H 12 %E M % Ha
&, HESHER 16S rRNA B TR OEE 1T ) I2E -

7oo L72H 5T, BEFIRR a0 = —OBELR & OMERAE
TE W2 Do FRFHE I CRSEA: U3l & LTidR
R TH 722 L AR S, AR W I 1 Shigella
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% WPk No. 1 ~ 4 OESIKE)E

spp. Cd A Z & HSIEMEC TR [l S M2z kIS LT &
NDHRETHD I DTSN, BmohTiEL s
Wi e W OFEIH L THRTH 2 EFH L EHE S hTw
505, A OEFTIEAN & 840 2 AL MMEREE T LW
HROFEITH L THHEMNTH L Z L 2RBD7,

JT4E, Staphylococcus aureus X° Pseudomonas aeruginosa
% small-colony variants (SCVs) %ty &hTH 2,
ZOREFENELTT I/ 7)) 3 FRIHHES ST 441%
WX B85 L OBHEESEIT LN TS, Z£OMl, in vitro
REBUICCCTRX D0 7 7 0 AR VRPIEHEIC L V) En-
terococcus faecalis ® SCVs DISEBENE T 5 W56 HH
%%, Wik No. 2 °—#¢097% C. freundii complex & $&7 %1
RAER U2 S W No. 1 2SPUR RS- 12 X 528 CTHEA)
M PEDREY. & FRFIC I X B HE TEZEDO D 5 ALFEN
PRI S35 I F 2 ZER L, JERBERMED SCVs &
o 72 RBEAVRIZ S NS, Wtk No. 2 25 00HE LA S 7z
Bk No. 3 DAEALAMMIRAS—M%N 7% C. freundii complex
EFML-HEHE LTE, IUEERS T 7 b— A5
LG9 2 8n AR L720, BEAENTIEIMZ 5% 54
PN H LT 7 PRGBS RIEL TN THIT LI L
AUREZ L e S ND, LAl VI —A%E&F %\ BTB

48  HARERMAEY S 5HEGE Vol 32 No. 1 2022.

R ZEINTZ & THNEZ DT 5 LS EL, WO Z
—EBASTFEEZ R (IB18) %k LIRS RIE L 720
TlERVwrbEz %, F72HE No. 412DV TIEFE—BEHN
POSHES NI TR TIED 525, Wk No. 1~3 &id#Eh 7z
PERIFRICH D, HHENo. 1 E WMk No. 1 00545 - 5%
I LTHA) Wk No. 2, 3 LIZMED%L W C. freundii
complex TH-72L %2 5,

AHEG T — BE D & 55 S M- RO WRO M FE O
WAL LTIRANA % 48— & PEGE # w7z, X
D RWikk No. 1~31F—HOMNTELEELELF—HKTH 5
WHREMEDTE W EHIWITE 720 IRNNA F 7 A S — DM Z
PFGE /I35 &, RIEFNIZB VT PFGE OFTE H £ 4
HTHo72h, AREIZ TR C 3R & KIFICHMT 5 2
EPUFETDH o 720 24O PFGE Tld H BRI TN
YR =R LD, AREHEV T Iy T EHW
TfRAT E T ) S e E W2 B, 2 LEERY 7 b
Y7 %A LRWIERICBWT, RO BB I ER DS
FWHETH 5,
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Usefulness of IR biotyper in strain level identification of Citrobacter freundii
complex with reversible Shigella spp.-like properties

Shun Taguchi”, Kenta Yamaguchi®, Mayo Katsuki”, Yukari Sano”, Takayuki Hirano”, Michio Yasunami”,
Mami Fukuoka?, Nohara Tsukamoto® ¥, Yuya Hirata”, Azumi Fujinaga®, Zenzo Nagasawa® ”
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Chemical Corporation

9 Application Department, Daltonics Divison, Bruker Japan K. K.
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A 74 years-old male patient with pancreatic cancer who was received adjuvant chemotherapy experienced prolonged feb-
rile symptom because of Citrobacter freundii bacteremia confirmed by blood culture. Although a matched antibiotic treat-
ment was conducted after obtaining the report of the first blood culture, the patient did not show convalescence for more
than 30 days and the second blood culture was indicated. An isolate, isolate #2 in this report, from the second blood culture
exhibited biochemical properties resemble Shigella but identified as C. freundii complex by VITEK MS® (bioMérieux). Inter-
estingly, isolate #2 gave rise small number of variant colonies when the BTB agar plate was incubated for extended period.
This variant was picked up as isolate #3 and showed a stable phenotype of typical C. freundii as the strain from the first
blood culture, isolate #1. These three isolates were indistinguishable by Pulse-field Gel Electrophoresis (PFGE) and IR Bio-
typer” (Bruker) Fourier Transform Infrared (FT-IR) analyses, both of which discriminate bacterial organisms at strain level.
Consequently, the variant with Shigella-like reversible phenotype was thought to be originated from typical C. freundii
strain within the patient’s body under the pressure of host defense and antimicrobial treatment.
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