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0> b Bt X iz Staphylococcus aureus DYEIR & B FERIBLRIE ORRET

B

H, AR EE, BB LI /5 #E, W

B b

BRUERN DERR 72 B > © 43 Bl S 21U 7= Staphylococcus aureus SR DUV CERAFSZME, THRPEAM, multiplex-PCRYE

W2k B a7 75 =8RGk L OMLSTIEIC L AT 21T 7-.

FOFER, SARKT2ERSMRSATH Y, 448k (81%) 2

a7 75— I ~VIIZHRB SN, 108RIZa 7 7T —BRIBINTX o7, 548EF9kk (17%) 1XFZEAERLT,
MRSA 28kiZ & HITSEC, TSST-1EEAMRTa 7 /I —F IR B LM TH -7, MLSTHBITIE, 548kT508k (93%)
TSTEINRE Y, £ a7 75 —EROSTRII2~3DTRINS TR, Bib a7 7 S5—PRITSTRARE L E 2550

TN 77,

MRSA2EkD 9 B, =27 7 F—¥ MAISTSHY,

a7y 77— IMANISTM & 72 b, & HIZk FDMRSA

DFEERSTH TH 72729, b MHEROKEHER LTz, SRIOERERND, BH DS aureusEIER ERFICIL, M
REBIOHBNZMHERETHZEICLD, HIREZORGROKRVIALNDARETHD EEZD 2T,

% —Y— F : Staphylococcus aureus, A X, =, &4y, a7 77 —EHjH]|

X C ®

Staphylococcus aureus (P07 K 7EKE) 13,
Staphylococcus|@\Z B3 % 77 LAGMHERECTHDH. ZD
S.aureusty, WA & OACHRMELR BSCRUILIE 72 & DK
YYE, FEAET I T r bRk 2 ARNE, EHRMEY
a v 7 JEERE, % L CMRSA (methcilln-resistant S.aureus)
2 & DBENIGUESE, b s OB O S guiE O R
BHTHDHY. —5T, b MBI OGRS O
MEEEZ BT 5O —D2T, BERE OB ORER
139~80% &L =N BV, =T n hF U LD HHREAK
2208 %5 Lo hTOWRELH D). LinLans,
N OB K DS aureusiZ DOV T D Z i S DA HE X
V. S|, FNORRER 2B D & 53 B S V7S  aureus B
BRIZDWT, BHREANER b OCICEEFFRARNEZ .l
\ZHENT 2 AT > T D TR 5.

E B F &
1. ¥
20074E 2 H2010ARIC A X, B L, BRliEsk % Cff
BFENTWD, Folfil (T V73X, "NYHFRKXI,
Tr—=V—Fv7), RAFREBLORBEOHEM, KK
BB oy BE S VTS aureus SARR LR L 72 (FR1).

2. ik

1) ERRZM
HRFNEZPET, MRSAAR Y U —= 7 (N7 T
vX V) ERWT, AU VRIS (6 pl/ml)
DAY Y == 7 Z2ITV, BHRIZ O W TidmecdBIn T

MLSTH 5|

DR AEAT 1Y,

K1 ERHESRAER

il BREL
A X 12
Fa 14
oW 18
ES
REFE 2
&t 54

2) a7 /7 —EEE]

a7 7o —BRBITEEFFHFRECE VT 7. T
bbb, Sakai’ D7 T A ~—% F\ 7=multiplex-PCRIEIZ &
Va7 77— 1ALV ORBIZ1T > 7=, PCREGIT,
94°C 55314, 94°C 308, 52°C 30%», 72°C 30Fp%30Y 1
v, 12C S5 OFETIT o7, RISHKTHER, 2%7 T r
—AERIKEN ATV, BIRERDOY A XL a7 7T —
BRIOHE AT 7.

3) TREELERR

R EAMERBRIIRPLAE (7 AW TITW, =
71 k% (SE:staphylococcal enterotoxin) A~E,
TSST-1 (toxic shock syndrome toxin-1), FZFIFFHEFE (ETA,
ETB) O#HpEEZ¥HE L7e.

4) ST (Sequence Type) i3]

S THEEERIRAT 5> MLST (Multi Locus Sequence
Typing) IEIC LD, TOD NI AF—V v 7B+ (arcC,
aroE, glpF, gmk, pta, tpi, yqil) OBEETEIIZHH~D

CHRUIMERE L Bt v 2 — AR I B TR R

169-0073 HUAUERHTTE X I AHT 3-24-1
b UM TS v 2 — R
169-0073 HUAUER BT X I AHT 3-24-1
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Z L TSTRIR 24T 7=, M.CEnring®5D7 5 4 ~—%k
& (#2) L, PCREJHIE, 95°C 5431, 95°C 147, 55C
15y, 72°C 153%30% A 27 v, 12°C 55305 Tiro 7.
PCRIEIT & V) HEIR S A7 IR PEY) O Ha B 51 2 51,
S.aureus MLSTT — % —~— A (http://saureus.mlst.net) T
BEEITV, STRIZE LTz,

& S
Safko a7 7o —8M, FRHEA, ST A#K3-1, 3215
L.
1. A=
SARRHEE (R IR, (T o lHIER) 2, A7V —=r

THEHIZRE L, mecABE - AETAMRSATH - 7-.

LA D528 IZMSSA  (methcillin-susceptible S.aureus)
Thoi-.

2. a7 7T —ERR

S4kkF448k (81%) MRa7 77— I ~VINZEB X,
10FRIFPCRIEIZ L D HEN CTE T, B FHIFHICLD
a7 /7o —VRBNITE R -T2, a7 77 —BRBINT
44T, TALBRR, DA, IAISKE, VAR, V
AISkE, VIBDREE, VIBGERCTH 7=, B EES - Eh
WRERCH B &, a7 7T —8 18, MALL, F -k,
FABIOA XDLoEES L, TR, VRIS @)
LRSI TH T, Fhe, a7 s 7 —BRRINTX
o T 10RRIE, A XM O SNTERNIZEAETH S

7.

3. EREAMERR
FRIEAMRBRTIX, S4RTOR (17%) SFEHRFEAERL
Thoto. &<IZ, MRSA28KIE, & HITSEC, TSST-17E
ERRT, a7 /7 —RIRBIOMA CTH-7=. TDMMD
FEFEAMNIL, a7 —B IR TSEC4kK, 27 /55—
VIR CTSEC 18k, =7 77— VIR CTSEB 1£kE L v =
775 — BRI AR TETARE A IR TH - 7=

4. STEIRH

SAREFISORE (93%) TSTERINRE 7228, a7/ 77—
BRFNTERDSTZ10RF4ETIEL, MLSTZ ' r 7 7 A
JNTRETE 7228, STANIIRE TE o 7.
FITRLIEERY, a7 77 —EBROSTARII2~3D
BNy iz, Bipn a7 77 —BRICSTRINFE U &
5 H DOITENST-. S aureus MLSTT — & —~_— X [T
FRENTWVWDSTH Z & DFEKHkE RS &, v KR
K>3 HE S N 7-STAY (ST2271, 88, 188, 120, 30, 291,
15), o bl s7=STR (ST133, 1639, 630), t
&, B S orHES ST (ST49, 89, 72, 49, 5, 8,
45, 81) Wil MRSA2(kD 5L, a7 /7 —F1
BNISTSH, =7 /5 —VPMANISTSH L e h, & &Il
REJCE R BABESN TV DMRSAD EERSTAITH

-7,

2 Saureus MLSTIEY — V7 T AT 5 A < —

target
primer Sequence (5-3") size
gene
arcF TGTCATTGCATTAGGCGGTA
arcC 813bp
arcR ATTTTTGGCAACATCGATCC
aroF GGCAAAGAGAAACGYGATGTTA
arol 710bp
aroR CGTTATTTCCAGCCATACCC
glpF TTTCTACGAGCCAAACTGCT
glpF 705bp
glpR AGGAACGATTGCATATGACC
gmkF2-Up | ATCGTTTTATCRGGACCATC
gmk 556bp
gmkR CGCGCTCTCTTTTTAAGTGC
ptaF GGTGACGTGGCATTATGAA
pta 725b
ptaR TGTCACGTCGTCTGATTTAGC
tpiF AGATAATGGTGCGTTCACAGG
tpi 702bp
tpiR TAAGCCACTCGCTTCGATTT
yqiF2-Up CAGCATACAGGACACCYATTGGC
yqiL 598bp
yqiR2-Dn CGTTGRGGAATCGATACTGGAAC
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#3-1 EWH 5 BE S LTS aureus DRLIBIRE F1

ar s MLSTH!
LS
Sy Wl [N FFIRRZ 77—t FREL STHY
No STHY
Sa-3 2007 FUVIRRI S AAE MSSA I - 89
Sa-4 2007 FUVIRRI S A MSSA I - 89
Sa-5 2007 FUVIRRI SAfE MSSA I - 89 SN
Sa-6 2007 L S SAfE MSSA I - 89
Sa-7 2007 L S SAfE MSSA I - 89
Sa-8 2008 EE R# MSSA I — 1452
Sa-9 2008 F = = MSSA I — 1452
i
Sa-10 2008 F = = MSSA I — 1452
Sa-11 2008 F = = MSSA I — 1452
Sa-1 2007 A SN SAfE MSSA I SEC 49
Sa-2 2007 VA T S MSSA I SEC 49 vk, 7
Sa-13 2010 e SN SAfE MSSA I SEC 49
Sa-12 2010 s SAfE MSSA I SEC 72 SN
Sa-14 2007 FUVIRRI S /A MSSA il - 5
Sa-15 2008 TL—U =Ry S /A MRSA il SEC, TSST-1 5
Sa-18 2008 EE R# MSSA il - 5
Bk, 45l
Sa-19 2008 EE R# MSSA il - 5
Sa-22 2009 F SAfE MSSA il - 5
Sa-23 2009 F =2 SAfE MSSA hig — 5
Sa-16 2008 K& S MSSA il — 2271
Sa-17 2008 K& S MSSA il — 2271
Sa-20 2009 r& SAfE MSSA il — 2271 o
Sa-21 2009 r& SAfE MSSA il — 2271
Sa-24 2010 S SN By MSSA il - 1639 TIA T
Sa-25 2007 N IFAI SAfE MSSA ik - 88
Sa-26 2009 FUVI XA SAfE MSSA it SEC 88 =
Sa-27 2009 N IFAI SAfE MSSA ik - 88
Sa-28 2009 L BV MRSA i} SEC, TSST-1 8cc* S
Sa-29 2009 F SAfE MSSA il - 630 45, AW
Sa-30 2007 RO E S SAfE MSSA v - 30
Sa-31 2008 = = MSSA v — 30 e

*cc : clone complex
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#3-2 B S EE S 7z S.aureus DTS 2
ars MLSTZH!
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E b, 4%
Sa-35 2009 ik VY MSSA \Y - 188
Sa-36 2010 £ R S MSSA % - 188
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Sa-38 2007 NI HFAL S AAE MSSA VI - 2312¢cc E b
Sa-40 2007 T~ S A8 MSSA VI — 291
Sa-41 2008 K& S A8 MSSA VI — 291
Sa-42 2008 K& S AAE MSSA VI - 291 ¢
Sa-43 2009 ¥ S AE MSSA VI - 291
Sa-39 2007 FUVI AR SAAE MSSA VI - 45 NS
Sa-44 2009 Fo= S AAE MSSA VI SEB 81 bk, A
Sa-47 2008 AR Al MSSA UT ETA 15
Sa-48 2008 AR Al MSSA UT - 15
Sa-49 2008 AR S MSSA UT - 15
Sa-51 2009 AR S MSSA UT - 15 e
Sa-52 2010 AR S MSSA UT - 15
Sa-53 2010 B SAAE MSSA UT - 15
Sa-45 2007 A X h# MSSA uT — NT
Sa-46 2007 A X h# MSSA uT — NT
Sa-50 2008 e S AAE MSSA UT - NT -
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= = TS 70", BEFENaT 77 —BRBIEE L LA

HEF SIOFETIL, T £86.4%, 7119.8%, b
1 9.5% TS aureus N 7EES L TWD DD, FEEARRIL
ol LR _XTna,. oL, A, Fx OMECiE,
B 5 53 BE S LTS aureusD D B 17%03 g2 PEAEK TH
0, b ERPEASOEGURE 72 5 5 Z LB L.
D=8, EFELZEFWNSSBHESNT-Saureus TH - T,
HAEH b, HREAEOFRFEEEHRTI2LERND D &
Bbni.

ek, a7 7 —BRRNT Y X ilsEE T Lo Hinlg
EEAWSNTWER, a7 77 —EREARPMEOERITH]
ENRETH T2, —F, BEFHFECILa7 77—
BRBNETIE, 27 7 7 —EEARIZH D) b TR
BThabOD, a7 77 —8 1~V E TLATE
F, a7 77 —FK, XRIARITERWLEWI REbdH
5. AR U ZEETIE, 10RBARIBITE S, a7 s o
—EPXEIIXBEZHERT 56, BEFHFETIIRR]T
Elehole, Fio, WHTIE, b MRPEMENG SRS
TeS.aureus® 27 7 7 —BRIBIERAZ L, ZDRFNC
IIMLSTERCSpa (S.aureus protainA) typingiE 72 £ 23T

-
—

ARt E T — R ZADOTRERLETH .
MLSTENE, 7R F RIS O IR Y 2 -~ 2 LB &
BT, FHEMICIIEMETH 503, PFGE (pulsed field gel
electrophoresis) £ L X RV, /{onfEHes T —#
— R EBET B LICKBABBINTE D720, HiEE
I D DB 72 <, BT hE s SO B C oD bk
ENAHETH DY, £, FOSTRIOBEKE®RE LT, 4
HEER B, 57, ME, EREEMELZBLIIENTED
72, BUSESORKED, b MEsk, Bk, R
BIUZIER > TWD 7 a—rhy, Hlki7 7 o — e e
B2 Z L b ARETH DD, ERENTE1TH L TERL
fEdTECTH L. SEIORFTH, K27 77 —EBHOST
BNI2~3DANZ Sy v Te s, Bieb a7 77 —E8RITCST
RINE L &80 DN -T- 2 Lnh, Ehsko
Saureus DG, T HOMREMRTHZ LITLD,
YR OKE 0 IAZ R ATHE & b7z,

A AR U 7-MRSA 28k, ST5% & ST8AIT, AT
bk DERRMEHCBE NG % T o S HMRSADST
FUOIDTGH 5=, Z D=8, b k& OBt CREE R
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Characterization and Investigation of Genetic Typing Methods for Staphylococcus aureus in Animals

Kaoru HATAKEYAMA?, Hiroaki KUBOTA?, Rumi OKUNO? Takeshi SADAMASU® and Akemi KAT*

Fifty-four Staphylococcus aureus strains isolated from healthy animals were characterized by drug susceptibility test, toxin-
producing test, coagulase typing by multiplex PCR, and multilocus sequence typing (MLST).

Two of 54 strains were MRSA and the others were MSSA. Forty-four of 54 strains (81%) were identified as coagulase type I-
VII, but the remaining 10 were not identified. Nine of 54 strains (17%) were toxin-producing S aureus. Two MRSA strains were
coagulase type II and type III; both produced SEC and TSST-1. Fifty of 54 strains (93%) were typed by MLST, and each coagulase
type was classified into 2 or 3 ST types, but the same ST type could be identified in different coagulase types. The coagulase type
IT MRSA strain belonged to ST 5 and the coagulase type III MRSA strain belonged to ST 8; both are the main ST types of human
MRSA, suggesting that they are of human origin.

Based on our results, we propose that when S. aureus infections occur in animals, it will be possible to determine the source of

infection by characterizing and typing the bacterium.

Keywords: Staphylococcus aureus, dog, cat, animals, coagulase typing, MLS

a

Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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