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AF ) ViR 7 K7 EE  (Methicillin-Resistant Staphylococcus aureus « VLF MRSA) 3%
DNHENEG T 5720, BRI E 72I3BEZ OB TOEELRK CTh b, AF ) iIR=)
VAROPUEHE T, HEEHNTIREH SN TR WK TH 205, BEHMIZAF V) Vit e RHL
TWh, MHEOREE L TIE MRSA 3F o= Y #i& 5 7378 2 (Penicillin Binding
protein 2. LL'F PBP2) THH ., ZiugR=2) MEHNETH L7280, §XTCDB -F 77 L%
PUAESICT M & 72 5o PBP2' 1Z MRSA OHARIZHFETE L mecA BIETI2I— FENTW5, T2,
7 N ERE  (Staphylococcus aureus. VLV S. aureus) DAVD X F ) VIHTER S FFHET 5o

MRSA DL EREOSEAEIROEE 2 HIWEL L 22 ). TOHIME#ES EETH S, MRSA
OFEHEEIX 1) PCREEIZ & D mecA BIZF OB, 2) FFH ) et T 5 %2 F v DOFEFEZ
4R, 3) PBP2 i d 2 HiER EDH %,

Fald, mecA BIZT O PCRDFEMETH ) 235, FHIRZMERERENE. PBP2 AN D I
T —EBEET FURENNRY N THLIH ORI ENT720, HOREZIT - 72kH.
Staphylococcus sciuri (LLF S. sciuri) D3EE SN7zo RBENIHILT mecA #EInT (mecA BInTRE
07) ZFOZ EDATCRRE ) G SN T2 BRRIE S sciuri 12 X F 1) VEMEIZAY, in vitro
DOFEETHIEE mecA BIZTIIPIHIEICBRBEINL I LTIV ERENBI Y 2F ) Vit = #1s
THEV)IHED D D, TAE, & NHED S, sciuri TP - T 7 % 2GR IR Z R & ik
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Do WZIZE bANDXF ) VIS, sciuri 12 X ARG AIREMEE L TEZ 6N A, KRIFZE Tl
M2 7R3 S, sciuri EFIB L7225, S, sciuri DSENE & E 2 5N ABRYHEDOT &, AT ) VIR
ERXFUN) VIEERDPHEAETHE V) T e ARHEICB &, HHEERBOHBIIEEIZIT) NE

THbo

F—17—F mecA EIxT, MRSA, v I, PBP2, Staphylococcus sciuri

T FNIEREOHRTLEM T FUERE (Staphylo-
coccus aureus) \IFDBIHEEI B NEEZ HNT
WhH Y, EHICAF T ViR AT B ERE
(Methicillin-Resistant Staphylococcus aureus
MRSA) ZFTXRCTDF -T2 5 LRMHIE (<
=) RER -T2 8 LBREEEEYICLD) 12
HYETH ) . BHIHEMEGET 5720, BN
RFIEMEFZOSHTHOEELR TH L, £
FrYER=ZVY VRMEED 1 DT,
1960 SFACIC I S S L5 X ) 127 o 7245,
B ENTIEBGEIEE ZoTBY . FHS
NTWZe\, MRSA IZBIT S X F 1) Vi
X, FEBIIE B - T 7 7 2RPUEEICIEE W»
IEIRTH LM, BHIIZ AT Vi L &
HLTWh, f-77%2RPHIEIT. T05H
WA R WEEIC L D BRNTH A
ENTVLIHHETH 5, 1EHEFIZ. -7
75 LRPURESSE OMgEER T K7 7
CEDRAEFEI G AR TH LR
V) A Y 2327 E (penicillin-binding
protein: PBP) @ s 5 v AXRTF ¥ — BiEM%
FHET 2 2 L2 & 5 2, M OMARE S B A
SR AH L MW EAEONEIZN 2 51z <
7o T, MRIEER LIBIERT 50

MRSA D@, 1) PCRE (K1) X7 —
Y#E$E S, Polymerase Chain Reaction, PA
T PCR) 12 & % mecA BIZTF DR 2) A (F
F*4 1) > MPIPC, 7+ F%3F > : CFX)
A WES 5 HE 3) PBP2’ (Penicillin
Binding protein2’: PBP2’, 5% PBP2A) % &
T2 HELRENH S, MRSA DGR Hf

T 5 mecA BInTFIE, X=2 ) AGEFMET
»%HPBP2 #a—FLTHED., PCR DT
& 11X MPIPC % CFX o FEH &5 VR 1%
PBP2 " &N %139 TH 5 A, F4 1k
PCRIGETH VY 735 CFX (L&, PBP2’
PR ENwE W) T RIEREEZ XY b2 b
EEL 7. W R EE L 72k R. Staphylococcus
sciuri £\ ) AT 7T —E¥REMET N K
(coagulase—negative staphylococci: CNS) T
BN AT L B & mecA BT DOAED
7 (mecAl) O EDRE SN T D 995,
MRSA (2 B \F % FH i ¥ o & (5 1y ko2
KT TdH 5 mecA #1xT1Z. staphylococcus
cassette chromosome mec (SCCmec) & IEHL
L EEERER TEIIN TS 978, mecA
BAIZTIE S, aureus D AR DO BIZF Tl <
MSSA (7 ¥ Y EMEHE G 7 N7 3KE,
Methicillin-susceptible Staphylococcus aureus-.
LR MSSA) #E6H7% 7 7 3kEMETH % S.
sciuri B WO o 72 mecA BInFAEUQ S
(mecAl) %BEHLI-bDTH S EHERSNT
W2 (XM 1)o S sciuri ® mecAl X MRSA @
mecA Bin T L HUMEIEE 7 I VERL NV Tl
U THoT-LENDHDL Y, TDF%. S. sciuri
7 )W— 7T 5 Staphylococcus fleurettii D Ye Ak
FiZmecA & X7 LA F FEHIT 99% LL oD
HEEZ FEOEL T (mecA2) b ROHho> T
59 WubdZ)V—"71%, S. sciuri BHk% X
FI) VIIRBEIEDL EBEETICERNPAD,
AF ) VIS R AR AERRIZL D BT
BEEIEMED S. sciuri O mecAl 75 MRSA DI
PERRD mecA BT DOHEALHIHIEE TdH 5]
REEDSEZ ONB LML T2 O(1),
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VAR, N OTAAIC L B &, BE L REMESH
ZHIRS. sciuri D B - T 7 LRPUR SRR
ARz BE 195 A 12 A AT A
(6.19%) . FEFEHEFHE 105 A 3 AT (2.9%)
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HEW DXy Ize NHES. sciuri DI ;t[)’ -
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PUREE IR S TR DAL T 5 2 L E 2
bNbe Xy MRET S S, sciuri HFR B - T
75 LARPIHBEDMER 2 M\ & &g d 5 1]

REMEIE T &2 b b 720, FHEIRZ RO
HEIIEEEZET 4,
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3. PCREIZX D mecA BIZTOMH

EERE AL 2 S sciuri © 20 = — 5
InstaGene Matrix DNA f# % v & (BioRAD.
T AYA) HHWTDNA i L. DU g
DIZPCR #1To7c I ¥ bu— ke LT
MRSA., MSSA @ PCR 417572,

PCR BUS X, S. sciuri B3 DNA20uL, X
10 Buffer 5ul.. dANTPmix 4uL. PrimerP4 (100
pmol/uL) 2uL. PrimerP7 (100 pmol/uL)
2uL. Tag DNA Polymerase (¥ #1531 7,
BEE) 025uL. WE K 16.75uL. A& FF50uL
E L7200 WamecA # I— FLTWABT T4 < —
A id L T %0 PrimerP4 : TCC AGA
TTA CAA CTT CAC CAG G. PrimerP7 :
CCA CTT CAT ATC TTG TAA CG. PCR
FOGIZ &) R S b B N > Fid 162bp
TdH 5", PCRIILIZ9T. 60F, 55T,
60 F, 72TC. 0 30 1 7 VAT » 72
10uL @ PCR EWIZ 2uL @ 6x loading buffer
(& F54%) ZlmL. 1 x TBE (Tris-
borate EDTA) TIERK L 72 25% Agarose gel
(funakoshi. HH) ZH\ /2o GelGreen FZlEH:
Toge il (TR - NAAHRASH WD) &
HHD U8 Agarose gel 12 1/1000 ERMITFEA T
H 5o Tw~—7—I% 100bp DNA ladder (%
B TNAF) BTz, 50V 15 R ik B 2 17 -
7ol b BRIKEYEE CTHor L7z

4. TP (74 X)L

HHNEERABR (T4 X27) 12BWT
MRSA @5 1x CLSI (Clinical and Laboratory
Standards Institute: CLSI) MI100, 31% ed. ¥ (2
WL L oo AT ) it H E K X
Staphylococcus JEDHIEIZ LV EZLRY S, aureus &
Staphylococcus lugdunensis \Zxf L CT A4 AZET
X CFX O IEM < 21mm Clif k. Mk A
Bk <l MPIPC MIC (& /% & FH 1E 38 .
Minimum Inhibitory Concentration. PLF MIC)
3= 4pg/mL. CFX %% MIC = S8ug/mL Tt

MER>TWwb, 728 sciuri 1 LTT 4 A
73T CFX O MHIEM =< 24 mm TlgtE,
AR Tld MPIPC @ MIC f5A= 1ug/
mL Tl s 7> T b,

MEEE LS scuri BEOay bo—)ue L
T MRSA, MSSA ® 2 10 = — @ H i &
McFarland fE#EH E 05 OEEIZR 5 £ 9 12H
FERHC TR L. WRIEEm i 2 a7z, ik
BB I 2 —T—- b CEREH (S
\ZEAT U720 BHIT 1 A 271X CFX 252 E
&, 37C. 16 FefRaf. HiILM 2 8% L7z,

R AR BT 312 MRSA IR S b
DLz, RO VI 2ug/mL D
EEOWRIE 025ug/mL &7 b728. S, sciuri D
HIERMETH L= lug/mL PNETE R\
O, BTz,

5. PBP2 O

7 N ERE S 2 PBP2 O %2 Q 7 14 ~
MR (RREE Tk, WD) 12T T -
72 SHUIA L 7O~ MERIIEREIE L,
WA OPBP2 257 A ML —MIZEEIND
T/ 70—F VPR THRHT 25D TH 5,

g DF 2 — 712 2mL O % 5 M A .
S. scuri B £ O MRSA, MSSA OB EE#E L
AEEREM PO —% 1 HE&ERIL
HIHE BB L7z Z OBET % 60ul 7 A b
TL— MIETLERETHE L2 BT A
NS4 (T) tarybua—Ls4> (C) @
WHICHRERED T A VHREETEX S50, Bk
Farbto—Ls4 >y (C) OARFREROBDT A
YHHHTELLDET B,

6. MRSA EFKH TORE

MRSA EREH (WH) 121X CFX 2%& Fh
TBY., S scauri B L MRSA. MSSA O F
AREEHCIBELL . 37°C. 16 Bk 72,
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AE S QU 3 S WA/ PN 7 553
W. 7159 —FYBEHRO7 FoERET 5 &
%122 &, ID32 staph B X O E & T 2% &
MALDI Biotyper 2 CREMA % 1T\ S.sciuri
ThbEMEL,

2. PCR#EIZ X D mecA BimF ot

PCR Rt D EXKE 2R3 (X 2), S.
sciuri & MRSA O A HWTdH % 162bp D /N

200 bp =—>

100 bp —

RAHH S 41720 MRSA (& mecA #EnTEH .

S. sciuri 1 mecA BIRFHRET S Z b DO
EWGh o Tz MSSA N M &z
o727z, mecA BIZFEINE72IZZ DR E
O 7Y 2 Fi 7z e w2 Esh o 72,

3. EHIESZUHEER (T4 273 LHE

TAAZFIZBNT, 2 F 2 VIEOH %
HHNTHDH CFX D S. sciuri DFHIEFIZ 26mm
THho7z (M 3), ZT4d CLSI M100, 31° ed.
DY EHEETIIEETH o720 T2, T T
T —)L & LT MRSA O 18mm Tl
MSSA @ fHIEMIE 29mm TREETH - 72,

M. DNA /b &~ — 1 —

r— v 1. S. sciuri
Lr— v 2. MRSA
r— v 3. MSSA

2. PCR 12 & 5 mecA EIxZT O

3. CFX 74 A 7T & % R K 1l
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4. PBP2’ o

MRSA., MSSA. S. sciuri ® Q 7 14 Y H D
TAMTL—boOfER (4) 2R3 S scuri
& MSSA (X PBP2’ fafd. Blhid MRSA @ A
ThoTzo

PBP?’
DS, sciuri| * < 60,
CT w#uzl5s
@MRSA 11 <« 60,L
CT w#uzi15s
_ (peP2
B@MSSA K™ rerm
CT #uz15% J
C : Control
T : Test

[X 4. PBP2’ D Hifs 5

5. MRSA #JIEZH TOEE

MRSA EIRE D IEE 1L MRSA OAFED 5
. S sciuri & MSSA IZ2BWTHEFIZZ O SN
7;57\))'9 f: ( 5) o

8. sciuri

@MRSA

5. MRSA ZBEJUEH OB FEHE R

6. MREAAEIZOWT

AR BEE (R ) BHRTHY .
BEICNET 2RI 72720, BIWIIRS
A EBIILEIZIT> TR\, L LG5,

AEOHE., FHEOFET LEHBW TH 57
0, 2 FERBR MR B 21 TRBZ R
[KF27 R05-15] 0 RLERDIRE ST, FFFE
RFEHEOMER (B202) 12T, Minb L V&
TR THAN SEFEICREFL TV 2, HEHR
a0, RO EE. FEREE, 5L
CEAMZ: S FTr 23 217> 720

V. &%

AWZETlE, Staphylococcus J{ED X F 1)
M 14 O [R) 52 DB D HI W ZEHEC FIE D3 o 72 W12
FHL#AEZITo 72 MR, v FOEMDPS
GBS Tz S, sciuri T mecA Bin TR D720
? PCR RS TltE. B -7 % LA RPLRZEIC
BYEE W) FIFET AR 720 S, sciuri 1%
mecA BInT & ARET 7 % & O D mecAl
BT FFO720, PCR S THMEIZR > 72
EEZOLNDL, H#LI9IZIE. MRSA O mecA &
ZF1E S, sciuri D £ 9 RIFIREI 7% 7 R B\ 7
V= TFED mecA BART €T T HHRHEEZ
BBEINDHZELICLNVERNPBZ), PBP2 #F
FEEEINDLEHIZHRD, SCChHEY MILo
T MSSA IZiFA SNz EHE S T2 W (K
1)o

AW TR SNz NHES. sciuri 1E
AF) VIEETH 572D, € PHED S
sciurt TAF ) YRR DI CHE ST
W W, FRIZy NHERD S, sciuri b A F T
) VIR OFEDE Z b, & PANOERED
TREMEDL H V1A, & MIBIT A S, sciuri &G
FEDHEFNIEANNCTHIFFICENTH S Y,
5T S. sciuri D A F ) VEVE L RO
A TORKRPHFAET 5 ik, ENICBWTH
HHIIEI VO, VBRI LTV,
b LS. sciuri BEGHEDRKE & L TR s
7oBIZIE, WARICED B - T 7 7 WRPUEHEIC
O RN N AN SN S | i )
MBI TR EENLETH S,
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NIRRT 5358 5 ORI « 72 L

R, TIRMAEMIZERT O 3R % 21T,
O NXEBBERFZDOFLEDFTF T A5y s OB
DT A FIZL72WZETH D) . LT/
W RIS L BT E 9,
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Report

Caution regarding the criteria for determining drug susceptibility tests
in Staphylococcus sciuri: examples of bacteria from pets

Asako KOUNOSU', Mai TAKANO', Riri TOZAWA', Kei ITO', Shunji NAMBA',
Shota SAKAT?, Daisuke KAWAHATA? Masato HIGASHIDE®

! Department of Medical Technology, Faculty of Health Scieneces, Tsukuba International University
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Abstract

Methicillin-resistant Staphylococcus aureus (MRSA) is a bacterium that is important in hospital infections
and veterinary medicine because it is easily transmitted via contact. Methicillin is a penicillin-based antibiotic
that is not used in Japan today, but is customarily referred to as methicillin-resistant. The basis of resistance is
the penicillin binding protein 2’ (PBP2’) that MRSA possesses, which has low affinity for penicillin; therefore,
MRSA is resistant to all B-lactam antibiotics. PBP2’ is present on the chromosome of MRSA and is encoded by
the mecA gene. Besides S. aureus, other methicillin-resistant bacteria are found in the Staphylococcus genus.

Detection of MRSA is an important factor that doctors consider to select drugs, and criteria for such
selection are also important. Methods for detecting MRSA include 1) detection of the mecA gene by PCR, 2)
oxacillin and cefoxitin susceptibility tests, and 3) detection of PBP2’.

We investigated a coagulase-negative Staphylococcus strain detected in a pet rabbit that was positive for
the mecA gene using PCR but was negative in drug susceptibility tests and for PBP2’ production; as a result,
Staphylococcus sciuri was identified. Previous literature has shown that it has an ancestral mecA gene (mecA
gene homolog), and methicillin-susceptible bacteria have been reported. S. sciuri is basically methicillin
susceptible; however, in vitro experiments have shown that the ancestral mecA gene mutates when exposed to
antibiotics, resulting in methicillin resistance. In recent years, human-derived S. sciuri strains that are sensitive
to and resistant to f -lactam antibiotics a few cases have been reported overseas. On the other hand, there
have been almost no reports of [ -lactam antibiotic resistance in S. sciuri in Japan. In medical institutions,
MRSA is the most important methicillin-resistant staphylococcus, and its detection rate is high. However, as in
this case, there are cases where staphylococcus other than MRSA, such as S. sciuri, which exists as both
methicillin-resistant and methicillin-susceptible strains, is detected in pets. Pets are familiar to us. Therefore,
infection by methicillin-resistant S. sczuri in humans is also a possibility. In this study, it was found that S.
sciuri was susceptible, but in cases of infections thought to be caused by S. sciuri, it should be kept in mind
that both methicillin-resistant and methicillin-susceptible strains exist, and drug susceptibility testing should

be performed with caution.

Keywords: mecA gene, MRSA, pets, PBP2’, Staphylococcus sciuri



