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FF W

7 R U KE RN 18784 I KochiZl X » THE &L THH 11
fo LA BN L 7o, & o R K OERE M E ¥ O E K ISR
WTHEE NEMUOEMO T FYEREKREEO T - BRIEZ
ST 2720, 7 FRUyEKRBEICE 2 EERHEREHRRK
T A - EER T OB S BEAE K& O K F B R o
M e PREMICE T LT FUKEOART RN RS,
2o ERZESN., Reh#ERZXEIT TE ik,

—h . R TL2hFEYT. ERERBFE. EF
ZOMBEZEORBERNRERIZT., 7 FUYKESETY OMH
Rib YR K& B E2E5 27-,19574 ® Bergey's Manual
BT CTiX. 7 R Y EERB(Genus Staphylococcus) 1 2 7
77 —kB®., v =y oMo EEBT Y KE
(Staphylococcus aureus) & 27 7 7 — ¥, v~ =v b
FEGEIYEDFRE T N U EKE(Staphylococcus epidermidis)
D2EWEIZEIANLTWEDL, TORFTEMEDMA E I
iy & E AT DA, 20054 BLAE . 36 M 21 12 0 B S 1
TWwW a5,

TRUKEIZTE PXBEBY O KL, B A RE. B Ok
B, WRHSLIHBERNICHEAL, KA TiT2EP . L8, W
MK EDAHRBEICIKS ML TWVWDE Z ERAMLATH
L. Fle PRHHOAEFREICAREL TV =z [1]
SHhIHFMHOoRMBE, BEMHORE - HHEERENDL B
B S 5,

T RFRUKEOR TE N RUOCEHWIZH RN E R T O B
FMThy, Ficar s o —EhBMEoEAT7 FUEKEIL <
MOALIEERE EDFEIITR D L oI, & ORMERERB L
GlE il 24, oM, mHFE v FTIEAF U MW A

7 K 7 8K (methicillin-resistant Staphylococcus aureus;



MRSAICREXENDWBENBERIELZIILD ., FEMHET a v
7 JiE 5 B (toxic shock syndorome,TSS). % & @ B & ¥k & &
JE ¢ #f (staphylococcal scalded skin syndorome,SSSS)<X
frmE o RE & LTHIERINLTWD, WA T FU
KW TR PTEENE & L TRM - ARMGAEFLEHN TEAR
M b b D,

T RUKEETEFENEKRNICERSES L DX, Barber
[2] tvwbh, 1914F D THDH, ZOFEFIX. 7+
Vo BEGTHREILNLTCVWERLASENPOHEEALLEI VY &
FRgELEETHT., 7 FUVKEAEKRKOIMERITXL 2 b0
ThR, AEPMEELEHFRERICLDZ2bDOTHD Z & &2 RE
L, o, Zo8THIFT—RICERBI AR NhoT7t, L
L 72Rn B 19304 Dacksd [3] T kE O a2 Tr U X
YA =% EFERKRNBELETFUVEREREPTEHEZHRET L. K
KENSZHOT7T FUVKEZRD, AEFTHIXTT FUKAE
HEOMERIZL 20 TR, HOELET LH2HFILL - T
2B EFHNAETETCHLIEEH LML, TLTZEOD
mEIT Ty b v (% F . enterotoxin)] & M 4
SN, Z0FHB T RYKKBEEZ YT 7 Mo RIix
ZO%ZOMREEOIERBZED D L AL, £h
URkMHERFZETCT FVKRBERETEINZHBESIND L5 I
Y. BM - AREAELLEELEINLD LD ITR o,
bPNETEHEA7 FVERBICI>2ETHENIEHINLD L D
oD iF, F_RRKEEDOZ L THDL, ARETHEITH
XRETIVIRBIFELROILVERXR T AT H L LELICOBED
SKEFHEO —DICHET LN TEL, EATEHAE O K [4]
(Table 1)I2 X AL i3 . 19804 ~ 20034 0 ifh % 244 [l T . % /%
% 232,850 . B F AN T8,398N . SEEHMNA4NTH D,
19804 ~ 19844 T X 4 M 205~ 2541F, 19854 ~ 19904 T
X110~ 1631 DR AETH TN, A ERORERME O K



#2,OREmRBOEY, ffAEBERBom EAR SICXL., £F12HE
SCHENRREEOoORMBEAITEREBEEOE HIT XD, 19914
LB XM 44~950F T, R AVMEMmZRL TWD,

Table 1. Number of staphylococcal food poisoning
outbreaks and patients during 1980-
2003 in Japan

Year No. of outbreaks No. of patients No. of the
dead
1980 209 5,665 0
1981 243 5,150 0
1982 218 4,804 0
1983 254 4,493 2
1984 205 4,813 0
1985 163 4,968 0
1986 155 3,885 0
1987 139 3,616 0
1988 117 3,168 0
1989 115 3,224 0
1990 110 4,104 0
1991 95 2,453 0
1992 77 1,541 0
1993 61 1,349 0
1994 72 1,836 0
1995 60 940 1
1996 44 698 0
1997 51 611 0
1998 85 1,924 0
1999 67 736 0
2000 87 14,722 1
2001 92 1,039 0
2002 72 1,221 0
2003 59 1,438 0
Total 2,850 78,398 4

T4 O Campylobacter jejuni/coli, % WLt K 5B #E O
I57H7Te FOoME ., /o v A2 RESINDNHEKE D
ANVAOBHICHEW, BT EOREKRMICELNIEZ o T
B, WRLELELL T, 2008 ClEThvrEr A"y & — H
NEFRXTONRERE A LRA, BRE TV A EWMEBE K



IRWT, AT FUKKEIZEGNL &> T WD [4] .
L2>L . 20004E 60 b 7TH I T, KRKF & I BERF IR
TMILFH 2 DR B E 22 WA B3 o @R ICE W T,
FAT R TERE N K EICH L. HEHa*%LEP = v F e b
FUVUCARBRPIRRBEICEESIAL, T2 RS LT
AR OCAKREPIRRE &R o EHAEELEHRP FF LR
AL T, AEFHITLI4,780N 2 H 2. KREhttasMEE R
> 7 [5] .

O T RUERBEE, MR LAE XS ICHRRICIELS FET
L, FHEOBEMAEHERT LIRS Z ., DA ETIEHIK
RELTEFTHBOEBERIFEKETHDL I LIZEDLD B,
HE T RUKREAERHEO P - ikt RA2 B BT
RXThdEEEXLLN D,

EHEIL. MEERETH., vALAMERETHE, BRAER
hTEHE@YHEBEREEEEBRRE) . EFERERHEOL4DIZ
SESN, MEMEETHFIXIRFEFH»D S L ITEEM L E

J
B

FRHICaTon, BEFHIITILHCERNERY L EMNE
FRIZpTon, HEAET FUVEKEIZ, CoRBRLMNERZER

I

TEICETIETED, BN EZFRAETEIZT. &46F THD
MM T 2BICELNN D EGKSFER(Z T v b F v
enterotoxin)* Z L R M ZEBHR L., HEELBE RN
HZ WXV REFTHEO T, BYEMEELYMEOA K

EEEPHBICIEEMRRLS EEAS T b F 2y
MBEIZRD, 2oy Tar bF Y ra2R8O08IT 25 L.
HALE 2 B W S v, Mo B kR R (R i X ) i /F L
T, 7 FUKBEEPBIICHFEAROMHE K., IEBH 28 %2 E 27
Wb TWw 3

T 7 e bF TS T ERN26,000~ 28,5000 % N7
#=% [6,7,8] T, ToHEMEDEWVWIZLVA, B, C. D,
EROMBENHYV L ICCHIFTHEEAOEWIZE > TCr,

0]



C2, Cslzcfi s s Db, Fmit TEFA~ERDSNIZ, H LWL
BMoOG~RAE NHE [8,9,10,11,12,13] s h Wb, = v F
= N R = S T & B Gl = 7 = /A NS = I SR I O ==
FETlEmEILLn, L2rLERINEZ T2 FF v
X A% T80°C, 304y, BA T100°C. 604y UL ko jm# T %Kik
ERESI

T RUVKEEFTHEORKNEMLRIZ, BEXZ0oEHOAE XD
EWICEYD o ENRAELONLDS BRKEE [ 14,15]
TIEHE4HHA., 7V -2 NE—REOAMBES, NAH, VY —
VR ECoRNEINEKR LI, Db E [16,17,18] T
FEAEEHEINERERLI b, T, HOMHEES., FITT
T U BEEZLS G EH, TECEVHR. WY F L &
EHEFRLEOKXRHBEICIZLORNKBLEZ Y, L LbBHE
TH, BEIEOKRKILIZHE > TEREKTERNEL OHE N
AL, 197080 R - AS ) oFHEREEREE
T W 5.3kg, FHW2.1kg, BW3.TkgTH o 7= & 2, 1980
AT K WI9.6kg, 4 W 3.6kg., MW T7.Tkg, 19904 1T 1 K
W 10.3kg. 4 W 5.5kg. W 9.4kg . 20004 IZ 1T A 10.6kg.
FHWT.1kg, A 10.2kgt F 2 ML WD [19] ., 2D
FonBEE»L, A% 7 FUHKREAEPRH O E KK R M
LK ERMUEULSBRBEIZZLLTWLS 2L TPHEIND D
T, RABEBIZCBTL2EBT FYEKE, ffFic= v 787 FF ¥
CEABEAT FUNREOG R ZFEMICHAEL T Z
EE. RAEBEHTHEO T - BIERAENTH ETHRD CHEE
Thy, PDOoOBILZOKRFEHRETDH 5,

PRETIE, CNETICOLERBEOEAG T MU KE G L
RwmicowTo@#& [20,21,22,23,24,25,26,27,28] 17 b
NTEERn, WTFnbRbobhcHHi ColE T, &2EH
LRV THAELEMET RS, SR EOHEERICON
THbARHATH D, BT, DEEKOFEMARMERICHE T 21E



WMbMmOH TARELTWDERIZH 5,

FLBAEA BRBEZ2EODLSAEEMOKAT FUKE L B
KT 200 EERAOCABOFRBY T EZ., 2L %
ThRI U AICEEFREZYUYOVR->TH TV 7L B
DI10fFEALAZzH M S o, EEMRA [29] THD., ZhiFh
LR ZEZHAEST L2 FHELELTCE, ZoREMEKEZHRAEL T
WD EIFVWWEES D T HomKERLBE TS L LT
AEYETHD, BwmeKazmAET L HELE LT, KREKTIE
BEH SNl ALV 7 I8 ME AL, £ 20K AEZ AN T
BESTDHED ROV AL TWVWD N, 20 FHikFE
BT LI, RKEORKEXMETHLICHEI iAE A ~— R
MLETHDY, FEORAKBOATLI2EHATE RN
ETHDH, EANT, oM EKRKERET DT EOKRE
MEBEND EZATHL D,

19294 |12, FleminglZ I VW X=2 U UyBRELI N, &
DIHAEWEP R A EREFEINL, ERICEIT 24 MM E &Y
JEDOWBBEITHELLELZL, AEABEO R T HEHILTZ KT
o, L2»L—FKF T, e b RUEHHBIZHFT I EDED
Ak Z<oME CEAMMEFFOHIZ L LI,
BAMRNL ANV TIZFHE - ZBICBT 20 AEWEMLEN L.
HHMEEOHBF R L OBFEMN] PEELBFTREL L
THRY EFbon T2, &EARMEMRSAZ & 0 72 3 A
MMk 8 B 7 F U BRE &K O b~ o EF L o B MR
TOHMET — X ITIF AL ER W,

EFEDLRETH., BEAEOHMEMEND MR WAL o
~ A v it % ERK B (vancomycin-resistant enterococci ;
VRE)XrEWEMNLDBESIL.,. B fAELOBMBEL > TW
., HEBTZ7 FUKEBLBEHMMHEMELLLSTWWE &L THI MM
L bit, MRSAZREXEND L HIC., MAEHLE L OBV
ZHE o T oEHMIMHELZER LTI DL H D, L

/



ML b, lRERNBEIZHOMLTWDIEAT FYKREOD
AN M M & RMRSAIZ DWW TSN cHmEITD RV, &
REAEKROCRELHEAE L, BRBEICEIT 2MRSAZ & 0 7 3
AmHEA7 FUKRKBOBERZHAET S &3, &RE
OF LB, v b~of@EmENIEOB S NL, BA
AT niE e s rn,

IHECTCHEHOG T RFUEKREBEOE M, B, BRICBIT DA
A OARICLD2BEEEKIE., BT HE2ES2MBNT T 25 F B
LT, RBEMITE2AEMRYN, 2777 —BRE . T
— VR Lo FEMH LA, £ < 0 EERERE T,
EERAmR R ML TE L, L2AL—-F T, T0hbH
OFRBIEAL R R @A RE . BB MR S om T ES D
i s Twio,

THETIE, 2 FEMTFNWFEZEAL T, MEOERKBIE
HOPNFTHLOIBBRTO LD LM+ 252 &Ik T,
FOVFEMAAARBYN., EYHMREEZED LS ET5H. WD
DLy FEREFTFIEACITLODNLD L1071,

NIV AT 4 — )V K5 L E KUK B 1L (pulsed-field gel ele-
ctrophoresis;PFGE)., 7 > # A 7 7 4 A KPCR# (random
amplified polymorphic DNA;RAPD)., U & ¥ A4 v v 7 ik
(ribotyping) 72 &N & 5 | fFFICPFGEIC X % Y & (K DNAf#
Brok. ®BIaE O, @A, BEMEICEALTEDD, £#O
TR UKREREEOREFHAEICISH I, KV EEMAREF
FTwazRMAgELTWD,

kIR > T, BEamAFHK TL., PFGER 7 F U K
HETEFACLOHIAL, ZoFHAEPHBBR I LT WD
[30,31] . L2 LZAadb, ZOPFGEZTHIKAA O &K G 7
FOYBRBEBGREFEICIEMLEZTE [27] 3O TH R0,

BRBEICBTL2HEAT7 FUKRE, =781 bx v L
WA T Ny KE K&K OTMRSAZ & O 72 FEAIM KA 7 KUK



WoOFBEREREFELE, DHEKORBA - B8 I1CX 54
W IZ . BRWBEICLD2 T FUKERTHE OB HD
RACHHA LRI WEELRMERE LD, &
CNAHAMARRIEFZHBE L2 TERAEZED =& E
BEMOZENHENR] CRELEMRTLI2bDLEEXLLN D,
FTTolk RO, TRV EKEATHEORRKNE TH 5
WO T FRURBEEIE Lo BERE., EEETINLDL
ZEDELSARRRBEICELS oML THEY., BRRBEZBLET
HZHEELEL ., BMrOARAAEI»PLERICKRE IS 2 LM
Mo TWVWd, BB 7T FYKEOSHERNICE T 215G %
EEZHEET LI LT, ARRBEICED 7 FUKERYT &2 R
CHIET s Erom CTHEHETHL EEbhR 5,
AmXixFm., 1 ~4=, RIELoMREns, B 1E
THEHKRERNOMREKXRE LT, KA., A, BHRICE T DK
T RUKRBEOHRERBBAEICOVW TS, H2E TIX
SEES N H AT FYEKREERRD U7 r b F v ELEEA
T RUKEORBIAM - R FFEMERICOVWTHEND, HF3
ECTIXARBEICEBIT DMRSAD /5 HHEMAE & & Bk o %
A - #Em R ERICOVWTE RS, FA4EETITAEARNEM
BHenr2%F&E - FEBEROE bO BB 2867 R YKk
W, =y 7nm bFx v UoEAKAT FYIERE., MRSAD R E
EREFE L. HEEKOMERICO W TR NS,



%1 =
HFTRERICBIT2EHEGT NVEKRBEOHE KRR

H

TRUKEAPHEORRKAEMmE L T, KKGEE [14,15]
TIHRELOZOMTH, ARMAEICED2 b0 REL L, DR
EH [17,18] TEHEIVHR . ALHLAYRLEOBEHKLKTZ OM
TN AEYPTHFEOFERKRELPEO R HIH & &
WWBEE L TWD I ERABLILTWYD,

THE, PPRrE T EALAVCERNELOBEE R [19] 24
ML TEBY, BABFICERTZ2ERHFOREDLERI
nNTWwWad, ¥EEHEBERBEICD VWTH, ZORMENLLE
FOFHECTCHEHELENTLEIN2EAENZ NN EMNDB, B b
MOBRBERENPDLOEGT NYKREBHERZZ T 2SN
WwWeEZLNDL, L2LERERLZ T T bF 2 UpEAE
HA T RUEREORBRNBEICBTZ2HEREEFEN IOV
T, ThETicss®ms [20,21,22,23,24,25,26,27,28]
ENTWVwa2R, A CTRES N TEBY, 2FH L L
THEINTLHETRLS, FLEHREOHRERFERBIZOWNTH
& 2 & TW ey,

BfE, BRREAZZDZEEELPDLOMEBRAE O DO
AR GFEZ., AEE [29] TEREBRO —H%E2 T v X A
ERT20wbw s ERENEBINLTEY ., 20Kkl
eI HRAETCET., EEREKELET L2001 DY
NERHMZEL, FICZHOoBREZHE T 2 ME KR A2
S R

AW T, PAEOMKBKBERICBIT 2HAY FUKHE
HGRRWEREET DD, KA K TFREIZ DWW TIE KK
WERBERAEZNZIZ, TOHREEEELZ, ELHRITONT



T AE4 7T ENRICOWTHEEERFEAE 2 FE i L -,

OB R O i

1. I & # B

B K ORI DWW TiE, 20029 5H ~20044 94 12 »1J
T, BEHEHEBEOZX = 1N"—~v—7F v F40JE& & KT O &2 —
—~ =/ v b40J5E &, F8OMEHIC OV T, 15 Y 7=V 1/
TIEAL, BKAKOCFRHEZNZ N80 K %2 MmAICHRL -,
NI DWW TIE, 2002457 ~ 200348 I~ iF T, & [H
ATE EFF R O 1454 O A — X — <~ — 47 v F THIBK & T
W7o 444 IR (L B 114, o511, TP 148, MK 94, A H 31,
D3, IRHE3)Z L L7z (Table 2) .
BINNy T FERRIETL NV ELBRIKE L,

Table 2. Meat samples used in this study

Sample No. of No. of No. of
prefectures  supermarkets samples
Pork 2 80 80
Beef 2 80 80
Chicken 47 145
Thigh 114
Breast 51
Wing 148
Liver 94
Gizzard 31
Heart 3
Ovary 3
Subtotal 444

10



2. 4y B R: & 5k

1) H PR &k
MEMBORXRTEERZWHEMBE TR T 0, 3% 50 5%

M~y =y PEEKEMH (B KRE, RE)ICEEBHEL T,

37C. 48[ E # L7, WM L2 ERKIEHBEKR O~ v =

vy hagpffao = —Z1FHRAE72Z01~68E L 72,

2) W B &Ik
EHEEBEECHERNLEMBEZTBEHE N A AN— M1 7 2
—YaryHD7 A4 3 Y (AKEIE)S mliZ A, 37C., 24K
MMEEEL. TOBEEEKIO t1Z23%WEM~ > =
BHEBEHICERELZ, 207 Y ETR2mICO AT, 37C.,
48FEf s &/ L7, WML CE LW ERIEEBELE O~ v = v
Nagfian=—%1F%RY7-0 1 E L 7= (Fig.1),

‘ Direct plate culture method ‘ ‘ Enrichment culture method

Swab sample

(Swabbing of the surface of the meat with sterile cotton swabs)

Mannitol salt agar supplemented with Heart infusion broth containing
3% fresh egg yolk emulsion 7.5% NaCl

Incubation at 37°C for 48 hr Incubation at 37°C for 24 hr
One to five typical colonies Mannitol salt agar supplemented
(mannitol-positive and egg yolk with 3% egg yolk emulsion

factor—positive) |

Incubation at 37°C for 48 hr

One typical colony

Identification of S.aureus

Fig.1. Flow chart of the dection of S.aureus from meat samples

11



3. H 7 FUEKKEO®IMRE N IE
RIS, O~y =y Pofa R LI 2n=—(25
W T, Devriese & Hajek [ 32] o &Izt \vW., R E & 1T -
oo AFEHHERORXBREREL T, ¥ T —BEARERBR
B, /77 L 4t, a7 77— PBEARBLEOYT B MM VEE
R A, LFoDFETIT - 2,

1) &% 5 — ¥ FE A& e R B
WHEBSIC3%EBmILAKEKRKZE FL, [WOAEL DL
O EBGMEE L,

2) 7 T A Y
Hucker® Z ik [33] TI1 » 7=,

3) a7 /T —PELERR

W A2HIZ7 3 > (HAKERHE) 0.5 mlT37C. 245 [
BEEK, CHhICEBE0aT7 79— ¥RAA Y ST X <
(TmlOWHARRE K TERIEZ b O, KFMALFE HA)
Mz, 3TCOHOMEE/KME TE & L. 240 H £ TIZ&E L &
b O &G E LT,

4) 7 & ~ A v EERERBR

VP i @) 55t (RAFLF) IS BE &2 220 L. 37C .,
QAWM B % . o« -FT 7 Fh— N T L a— LIRK 3T, 7 L
TFMA0% KB A Y U A 20 A2 & 1R ERE %I
WMmnrtaz2Lcb0x2BEeE LR,

HNET=—BEBME., TRV EBEBROZ T LAGMERE., 7T R
=, a7 77 —RBEEMTTEIALS VEELLZLOD
A7 FUyKELERELL,

12



B A

1. KW, &AW, BRICBSIT 2B HRKRK

Table 3l /R X H IC EH#EH EE CTIEIKHWT7.5% (6/80),
1 6.3%(5/80), FH W 40.5% (180/444) T & - 7= 25 | ¥ B K5
EIETIEIKA30.0%(24/80), 11 38.8%(31/80). % KW 65.8%
(292/444) & 700 HERKRBEAZIH T 222X B
BRNEZELL EHL =,

FrrHEAOBRKBERHRNOBRBEL DL .6 72.8%(83
/114)., ¥ 2260.8% (31/51) . FP64.9% (96/148), K 63.8%
(60/94). i H 58.1% (18/31). Lol . I¥ B % 66.7% (2/3) T,
R BIZRED DR T,

N

Table 3. Incidence of S. aureus in raw pork, beef, and chicken meat

No. of No. of positive samples
Sample
samples Direct plate culture® Enrichment culture®
Pork 80 6 (7.5%) 24 (30.0%)
Beef 80 5 (6.3%) 31 (38.8%)
Chicken  Thigh 114 47 (41.2%) 83 (72.8%)
Breast 51 19 (37.3%) 31 (60.8%)
Wing 148 59 (39.9%) 96 (64.9%)
Liver 94 45 (47.9%) 60 (63.8%)
Gizzard 31 7 (22.6%) 18 (58.1%)
Heart 3 1 (33.3%) 2 (66.7%)
Ovary 3 2 (66.7%) 2 (66.7%)
Subtotal 444 180 (40.5%) 292 (65.8%)

a) Swab samples from meat were inoculated directly on mannitol salt agar
medium containing 3% egg yolk.

b) Swab samples were cultured in heart infusion broth containing 7.5% NaCl.
After overnight incubation, the broth cultures were subcultured onto
mannitol salt medium containing 3% egg yolk.

13



R AUNE: 1 R N P 1 B N 1)

s A B T, B, AR OEACT FRYKREOBKRERZ
HBH L Table 4l 3T X 510, KW TIX KK MF N 35.0%
(14/40), = JE R 72825.0% (10/40), F A TIix KK 2847.5%
(19/40), = JE B 2830.0% (12/40) T, KW . £ KW & b 12 KIK
QA EERICHEXXTE WER %2R L7k,

ek, UEHMY 0 ImAKEAL CWD LD, JEER T
DMHERIZOWVWTHREKOHER TH o 72,

Table 4. Incidence of S.aureus in raw pork and beef

No. of S.aureus positive samples

Sample Prefecture
/No. of samples
Pork Osaka 14/40 (35.0%)
Hyogo 10/40 (25.0%)
Beef Osaka 19/40 (47.5%)
Hyogo 12/40 (30.0%)

W TiXTable bic T X oI . 2EHATHEMNR OS2 TO
BRoBmKN™NSL, 14558 P 131EH OBRK N b _ AT R
DEREABREH I, FFEOHE - JEE THAT NUKEN
L THREBEIND E VWY Z T dho i,

(R

s £

LDREOHKEABENL OHG T U RE OB IRIIC
SWVWTIE, TR FEFTRELoFER AL, AN H
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Table 5. Incidence of S.aureus in raw chicken meat

Prefecture No. of S.aureus positive supermarkets No. of S.aureus positive samples
/No. of supermarkets /No. of samples
Hokkaido 6/6 14/18
Aomori 1/1 4/4
Akita 1/1 3/3
Miyagi 1/2 1/6
Yamagata 3/5 6/15
Iwate 2/2 3/6
Fukushima 3/3 6/9
Ibaraki 2/2 6/6
Chiba 2/3 4/9
Gunma 3/3 6/9
Tochigi 2/2 5/6
Saitama 3/3 8/9
Tokyo 3/3 4/8
Kanagawa 3/3 3/9
Niigata 2/2 5/6
Nagano 2/3 2/9
Yamanashi 3/3 5/7
Shizuoka 2/2 4/6
Toyama 3/3 7/9
Ishikawa 3/3 7/9
Fukui 4/4 11/16
Gifu 3/4 5/10
Aichi 2/2 5/6
Mie 3/3 6/7
Wakayama 3/3 8/9
Nara 3/3 8/9
Shiga 2/3 5/9
Kyoto 3/3 8/9
Osaka 6/7 10/19
Hyogo 14/15 44/64
Okayama 4/4 11/12
Hiroshima 2/2 5/6
Tottori 3/3 5/9
Shimane 3/3 7/9
Yamaguchi 2/2 5/6
Kagawa 2/2 2/6
Ehime 3/3 5/9
Tokushima 1/1 2/3
Kochi 2/2 6/6
Fukuoka 2/3 3/9
Saga 3/3 8/9
Nagasaki 2/2 4/6
Oita 3/3 6/9
Kumamoto 1/1 2/3
Miyazaki 1/3 1/3
Kagoshima 3/3 6/9
Okinawa 1/3 1/9
Total 131/145 292/444
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W E I BRAEENRE SR > T DA, 19734 ~ 19904 0 i &
e E LB L, BKN4~76.3% [21,24,25,28] . 4+ W
27.9~40% [21,24,28] | HAN10~95% [21,23,24,25,26,28]
ODFEHTHREINLNTWVWS, FLERECETZ2HKAERA DK
7 RUKBEHREREICL D &, BAKEHRIIT [27] 281998
FEICRERTHAELEZER CIX., WA36.3%. BHWT70.0%
WABICHE RSN TWVWEEHRE LTS, BIATHLHS [34]
N1995F ~1998F I HEH O R ERNICE T2 AT F UK
WoBRRIEZFHAEL, REEBIXIKN29.5%. 4+ KW 25.0%.
HATI.6%ThHhoTmt#HELTWD AR oOFEMECTH,
K P30.0%., 4 W38.8%., HMW65.8% T, EDOHAELIFTIX
FEEORENBHELL, HTRFBITWEENPLOETVLHL TW
W ENENMFITLEN, FFETHREBEOE RIS
52 BNHB LT,
ODNETIERERNOWLEE R VR EERENFE 2~ L L.,
EEH LN LEIAELTWSEN, AR TR LE XD IIC,
BRRITINETLEHDEFVEDLDYDRI WD b, HAT
NYEBEOHRESKIT, BEmfAE., AREAE L, KK EL
TEHIEZRFHRE LI EEZ 200D, P EHE DN E
I _XTHRHEORRICHY . BAE B EEZEF DN E
S5 OBREIMNBASISATWVWSZ a2 E2DE,. DRHE
T TCHERESREBET 20 H26T 0 Ao E~L & IEIFE
THENSKRE LS TWSMERNLDLI O L EbR 5,
FEFEAPMKA FRICERTHEREREGWVWEIR & LT,
BRAOLE FEOEWVWIZED I ENMEESINTZ,HBA T,
T ZOBZ~BERELEFIENKRA., FA LR B
EWVWH) TN D, A UK T B NIC o KB
S, bLEBESKE., HhERELEICHEHGBGT FU KA
FHRE L TCWVWL2HEEIFLET DL, ZOBP LTREOBERT
oK EBERTDAREEIHEERINEZ, TTEKHE. &K
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DEHZR~BEBEET oML ITEIZIEEBILIN, T L ALE
ANDOFrHIhvollx L, BRITMET 2 TERIIKRKLE
LTAFIZEXoTWDE, ZOLETOE FPREREEAN®DL O
“RERb DL O EEHERERIND, BELLS T I AL LH
FEOEN, RHEOELR LD LEHEINT,

fE A B TOHEBRRICHOWTIE., KR, A & HICK
B 22 el R ICE ST EHE WP H > 72, 2o BB
WTIEAWH T L, FLHWITHAAEL 214505 &8 T 131)5 &
OENLEAT7 FUKEIBRBE I, 206 0 J5&IT4a
WEMNFBRIZABLTWE, ZoXksicilfikanTwdaENR
HENRIRLSARBHICH RN TWDZ ENHH L, 672D T
BHRWEH~O®HG T KU EREOFYP LR O EZEE D EMH
Y

BRI HOWTIE, MAEEBENICHEREZAZATSH, b H72.8%,
tr 72260.8%. FF64.9%. K 63.8%. i H58.1%. LM &
DI K 66.7T% T, HEHRRICRKETALNT . FE OH A
NMEFHICHERESINLTWVWDLOTIERNI EBbol,
LbNETE, ARRZEALMOEA T FYVEKEZBRET
HHEIE, Wby s A EE [29] WV, BEBICKRED
—HErxgEROY MY, 1I0FAAETRHL T, ZnESH
IR L. TRV RBEBRBEEREMICBRST 2. E&
ERRE IR TWD, ZOHEETHBRAETOREKZ N E L.
EEMICHEM T 2 FETH2N, ek z2RET 2 b
TRV, EORBROM KT, 25 WVWIFEERD 20
BAEX. BEEHESISNLLIBAERNBZ XL LN D, KR TIT.

HmEThREAoRm KT KETlmY, ZoMBEiCo
WTHAT L HEZBRMALE, 2Z0FEFTAES T, £LK
EVIFIAY - A by —, BEMREBSTEER S OR
M7z zEaLBEE T, 2 HOBRKEHEEER TR &
YL ERNTE, SHICHERMR P RVWREERAE T 2 L

1
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LTHObAMHTHLDIEE XN, L2L22DN 6., BHHHE
M TERVWREZF > TWD,

e 704, Y LrEXRTREORT HME OB IEIZ
IBBREEEEEDSEM I TV DN, BB 7 KU EKET
T EEER B EREMICE R T 2EBEEEREEO D HENA
S TWwWa, #@WHE [35] A S [36] KOS [37] 13,
HE7 FURBOMBIECHEREELZRY AhD LI
FoT, AEOBMBRPEERERECKE~~T, HEL LR
Ltz ELTWD, KT, mHEEEE L L T,
B EEECHEEREBIELOR L2 BRI E S S
ETEHELSEA LE, . BREICBIT 2HEG T N UK
HOBBRRNZBREST S FELE LT, RAERHZ2RK EE -
WE T2 HBEEIASRBRICHINLNARETHL EFE XL,
ko Xoic, A o@MECT, Hice2EO T KB RN DK
BT RUKBICABICHERINLTWDEREBITL IR -
e BEHEOMBIRY, EEHOTRBAICEIT 2EGBT RU
KEOBREEREZIT o ZOFIAMELIND TTH D,

G S

bonEHOMKRERNIZCEIT2HEAT R EKEOHEWKRRE
RS L2EDIC, KAKXKTFRIZTKEMFERERT, BA
O W T 2EATHMER R THEALZREIZO W T, HA
TR UHREOHYER AL,

1. MR 1XT., BWKW30.0%(24/80). 4 1 38.8%(31/80).

W 65.8%(292/444) T, BN E RIZHEAO 7 KU EKEICIH Y
X T Wwie,
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2. AW HOWTIEE., bbb, ek, FP. K. HE . DE.
BRI OWTHRAE LEZ2D., BEREBEICK DB EEICEDN
AR (A RN

3. WA I AL EOAOT RYKBOMKRMBEIZ, KA TIX
KB O AR 25 35.0% ., fc BB O BAK2525.0%. KW TIE XK
PR 2 47.5%, K ERN30.0% T, KA., FHRWVWT b KK
WA EBERICERXRTHWEMIZS > -,

4. HFRAEFRAELEZ2E4ATHEN RO T X THr o6, £ 72145
JE & A 1315 & (90.3%) O MK »» 6 EH A T KU ERE N B H
SN, 2ELVARALTOFERERER N,

5. MBSO OWE BT, AR AEKEMBE TR EIM - T
EZBHKT 5 EEREELE OFMEBEZEREERMICAND,
B S 2 ERBIEALO0PHE L2 BH RIS E R
TELLS EH L,
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- N+
HTRERNPODDHMENWT-TEATFUVKREBEOREAR - B+
MR AR AT

% 1
BRA., 48, BHEHEKEOE DA F

H

BHRNEHOPT T, BAMNERICEO T FURKRBICHRE SN

TWadZ i, RASLEcCHBEBLAEZNAL TS 2 [34,38] .
FlE <, bAETHRIALTWVWIKEHN, A, HRICE
T OHEEB T FURBEOG R AL FEML.HBKWG65.8%)0 K
W(30.0%)., W (38.8%)ICH T, MmMEICABHICHE LRI
TWH Z &ExH ML T,

IO RWHEHZFRLEZHEAT FURENS L Z 26 H K
Lot wnwyr Wb bR EfMICHERET 2L,
AKEOBERABE~OFG R HEBF xR A2 TDH ET, @ T
HETH D,

HEL L EAT RUKREOAEAWRMMERN, BB Y HE
WEHoTHREBOH D Z EXAHEINTEY, Hijek & Marsdlek
[39] 6o DR Z T v xF —BEER., OFEE
BB, BE AUV Y VMEREFBEE,., « KOBHEMLE, 7V RAH
VWAL F Ly PIMBRER EICE 2B, 77— VK%
I LD, 6£EWB(A~F)IZHE LT, £ O % Devrieseb
[40,41] Kk O'Isigidin [42] 1T, 4 EH oMK E B (R ¥
Ja4m¥xF—CEARE., BEMLE. VL EBERE. 7V
AZ NN F Ly PINERYR EICXKD2HEEA) XD, X
DEERAERBEERBL, FERFEMNMAEREBR &L T

Human ecovar (& ) . Poultry ecovar (=Y K U)
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Bovine ecovar (7 ) | Ovine ecovar (b Y ¥ ¥ F§) |
S Fle v v EREERMEESXMHEL L TEODE EIHE
BEROEMAREZHZELE, ZOXEYWRBIEITEHKOH K Z
HETL20lc, ETCHMRLGTETH L2 ZENEL O
#F [43,44,45] 0k » THF I T,

AR TIE, BFLETKRH., TR, HRH»DLHEE S 7R
7 RUKBEOBHRRAZHET 5 HM T, Devrieseb [40,41]
K N lsigidin [42] OB Lo EW MBI EZISH L -,

B R O E
1. it 3 F B
F1E CHR A (288)., F A (BTHE). B (T148) 0 b 5y B
SNl T RYyEREZH W,

2. L R B

Devriese®n [40,41] K O®lIsigidin [42)] o# X L 7= 4
MR RIEEH W, af R oMERABRIZT., UToO FiETIT-
=

1) A X 7 4o x ) —¥pEAH (staphylokinase;K)

HIZ7 4 3 V(HABE)CHE LYY T 07V 7 —F v
ERAEBREN0065~0.1%ICRD EX5ICHEMNMNLEDL D E55C
O HIZE R M (A K®E )Mz, 55C T100 M HRIE L 7=,
TAPMHEBICEIEEKRBEOS%IC/ZR D X IHICERA X MIE
Mz, avyiiue— VHBEMICEERME L, HIZ A =

CERBELEEREEZNLZTNROREMICAKR Yy L, 37C.
Q4FF I B B % . 7 A P HEHIZO A AR v b o E IR
RBHENTEELbOERA Y T ou xS — B EAER E L,
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2) B¥wWMmF (B —hemolysin; )

Mk o b > PR %R B (B KRBT B/ B & 2L
37C . 24F s &% . 4C T18FF [l & L . hot-cold lysis
DIHELNTLOEBMEE L,

3) v v oI 4% % [ #E (bovine plasma coagulation;BC)

Wi A2 HIZ 4 2 >0.56 m1T37°C. 240 [f] £ % #% . Ik
DYy T ITA(BEAEDM B % — HE)Z 0.5 mli
Z. 2T x37TCOMEIEAKMTH&E L., 24K M £ TI2 & E 2
Aol bozhtts L,

4) 7V A FZ L ANA F Ly FINERFER EICE T D HE M

(type of growth on crystal violet agar;CV)

HIZ KM (B KBE)Z 7 V22 L4 F Ly b%&
1/200,000D R E I 2 2 X D5 0 MA B HICEHZ KEBHEL,
37C . 24K M K5 &%, EWRIC2H M k®E L. #HAICHEHML
b0 x AR pEICHEE LS OEER, KA ICHHML
t O x CH & LT,

(

Iy

5) 4 A

Devriese® [40,41)] K& QVIsigidid [42] o A4 B | %
H oD%, K+ EBC—CV:A/C/EZ R L 7% ® % Human
M. K— B8 —BC—CVIA%Z L 728 ® % Poultry®l . K—
+BC+CV:A%Z R L7 bH O %Z Bovine | K— g +BC+CV:C% /R
L7% ®%Ovinel & L 72,

™

A

A, FRBEREO AN O RIX, Table 612 /8 7 K&
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S0, WA B K28 T 17# (60.7%) 2 Human®! T, K\ T7T
(25.0%) M K— B +CV:AH T, & MIZTJA < 49 5 Human
Moy, 77X EICEZVWK— B+CVIAR TE2E O 86%%
o T W 2

R H R T O 3T 278 (72.9%) 72 Human® | %k \» T4
BR(10.8%) " K— B +CV:AR T, Z 2o D EWME T 2K D
84% % 5 7=,

Table 6. Biotypes of S.aureus isolates from raw pork and beef

Biotype® Pork isolates Beef isolates
(n=28) (n=37)

Human 17 (60.7%) 27 (72.9%)
Poultry 2 (7.2%) 2 (5.4%)
Ovine 1 (3.6%)

K-B+CV:A 7 (25.0%) 4 (10.8%)
K- B +CV:C 1 (3.6%) 2 (5.4%)
K-B+CV:E 1(2.7%)
K- B -CV:C 1 (2.7%)

a)Devriese,L.A. et al. [40,41] and Isigidi, B.K. et a/.[42].
Biotyping pattern (K, staphylokinase; 8, B—hemolysin; BC, bovine plasma
cogulation; CV, growth on crystal violet agar type A,C or E). Human, K+ =
BC-CV:A/C; Poultry, K- 8 -BC-CV:A; Ovine, K- 8 +BC+CV: C; K-3+CV:A,
K-B8+BC-CV:A; K- 3+CV:C, K- 8 +BC-CV:C; K- B+CV:E, K- 3 +tBC-CV:E;
K-B-CV:C, K- 3-BC-CV:C.

B R HE KK TIX. Table 719 Xk 912, 292/ K 0> & 4y
BE L 72 7148 1 408 (57.1% )28 Poultry® 12§ L . &K W T
Human% 158% (22.1% ), K— B — CV:CH 64# (9.0% ). K
— B + CV:ATL 458 (6.3% ). K— B + CV:CH 38% (5.3% )
Ovine®! 18 (0.1%) T H » 7=,

FroBmAEERHRN AL E, bbb, R, FH. OTE. H
HH KK TIXPoultry® & b £ 0> o 7= 8. D&k H kK IX

N
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10 © & X T A Human® T, I EBRKKEITIKED T X
TNHK— 5 —CV:CH CT&hH o 1=,

Table 7. Biotypes of S. aureus isolates from raw chicken meat

a)

Meat No. of Biotype

WPe  olates Human Pouliry Ovine K- B+CV:A K-B+CV:C K- B -CV:C
Thigh 191 48 103 1 14 11 14
Breast 65 3 48 0 4 9 8
Wing 241 42 148 0 12 19 20
Liver 171 48 95 0 13 4 11
Gizzard 31 7 14 0 2 2 6
Heart 10 10 0 0 0 0 0
Ovary 5 0 0 0 0 0 5
Total Mo G 0% 6 GO0

a)Devriese,L.A.et al. [40,41] and Isigidi,B.K.et a/.[42].
See the footnotes on Table 6.

% %

AsE T, BRBEEZHERL TCWVWEEGOT FYEREBOH K
AHE T O A AR FiELE NS, Devrieseb [40,41]
& NIsigidin [42) o A A Rk %2 06 H L 7=,

KA HEEDOEMMIZ, B PIZJA< 543 %52 Human’!
61w ek b %<  RICwy Yy, 7 X2 EICELZVWK— B8 +CV:A
MR 25.0% T, ZOmMAEMBM TE2EONE8%E HOH . F K
H X% TH Human®™ N 73%,. K— 8 + CV:A®R T/ 11% T,
COWMEYMR TEEKRDON84%E FEH . BAMBKK TCIXZ=D
U2 WPoultry® A HB57T%E KDL . KWWTE MITH
WHuman®! BN 22% T, T OWMAEYHR TEEOHNTI%%E 5
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HTWie, BHR., A, BAWVWT bt Mo b o RkIGY®
.72 vy, =V RNIEKEDIWVWIZENLDL O F R
MmO —WRIFEENEZLNLEZ, 20O X 51222 D5 4 RN
fEeash, 2oRELy, 7%, v, =V M) OfMEER
FomEERE, LEHLELRAAELGNOREREDT AL L
hofmEZEHR, AANREHFORREHETE, IO ITEXE
MEFLREARTHEFFTOHAETHRLHAEAEET O MK D K
HERE LI EE X O,

S E T H Devriesed [41)] 1T "L ¥ — TH A NS 4B L
72408k ® 35% 725 Poultry™ [ 25% 72 Human® . 17.5% 7 Bovine
B 2.5%2 Ovinel | 2.0% 2N I m EH RO AEWRITE L .
EheEYHRRKOBEBKTCHEINLTWDL I EE2EML., £
7z Mathieu® [46] 1T A4 — L THEF RN L 5 BEL 72190
B D 87.4% 7 Humanl ThH o 7= 2 & 006 . fEEMR FH N F
W~O EBERFEYRJTH DATEMEE RB L,

2 N

mi K (288K). 4 W (37HR)., B (T148K) 0> & 40 BE L 7=
HO T R ERBEICOWT, AR R 21T o 7=,

1. FA B KKEIZE PIZZ WHuman® 2860.7%(17/28) & &%
H %< RWT Y THICELEWK— B +CVIAR M 25%(7/28)
T, ZO0OmMAEYHR TCE2EDES.T%% H O 7=,

2. W HEKTYH Human® 28 72.9%(27/37) & & b <.
W TK— B +CV:AM 28 10.8%(4/37)T . Z O 4yl ¢4
KD 83.8% % 5 7=,

%
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3. BAHKEKIZTEBIZ L VW Poultry® 28 57.1%(408/714) &
BEH %< . WWTE FMIZEWHuman 322.1%(158/714)
T, Z0mMAEYR TEEKDTI1I%E H D 7=,

4. KA. PR, BN~ FERBRRLELT, 74, U

=UMNIEABEKPLO -WIBER L, BRI DLO KRG GEN

L R (T
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% 9 5
BKAH. A, BRABXRKO T M VEARELE AR

H

T RRUKBEETHEIEMMBERNEPRFICOBHEINL, H
7 RUKEIREMP THIBEL, ZoEBTCEAEAINTZ
Y7 MR UERMEEBIIBAET LS LTI, TlES
AR

BE7 FUVKEETHEORKNHBER THL 7T 1 b F ¥
YI1XFA, B, C. DEXEVQEDSR |, S HLICCRITEBEROE
VIZE D Ci, C2UCsIZ T B AL, FZI990FE R IZ A o T
W Moo bFR UG CHUI IR R & 5122000
ERIZA->T2»H, K., L, M, N, O, P. QK O"RA 7n 48
wmuwvTcHs [8,9,10,11,12,13] &R TW 3

I ETICAA [27,28] . FE [34] . 75 % [45,47] .
Ny ¥ — [42] ROV A4 — 0 [42,46] T, A H KO K
7 RFUyKBEIZCODWT, TOxT 7 bxv v EAERELER
MamFd LERBEIITWnWS 22 @BEINR TN, WTFb
1988 ~1998F D HIC n SN EHHKDOKE TH D |

DOk T b XY UEEARLEZTOD T FF Y
L I I e N AN G AN |- - o A AR

AFZE Cix., HI1E CTCHWERKA., FA. B AHB KK
7 e N TUEARBEEOMB SHAEGFN T, A
7T bR UEARBOBEMEIZOWVT L BRFL
7z

MoEE O ik
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1. f R & Rk
BO1E T N (268k). 4R (33F8E). BB A (360KK) N B 4 Bt
SNT-EMA T RUERBEAE B W,

2. =7 u bxvrEEERR

=7 bR UEABEBLMTIHEFIT, ¥ H T T v R
BERKIGCICED2 7 Py by BREAS v b
(SET-RPLA ; A~D® . F o A, Ex)&x AWV, W
EHET LA N"—F A2t a2— 3 (BHI)Z A4 3 > (Difco)
5 mlic B2 fE L, 37C CT18FEM IR & 55 & (100 45/ ) L 7=,
WAZ B ® WK % 3,000 rpm, 2047 = L L., & 0 EiF &2 R
[l == IR VA

INRBEARICZNZEN0.99 mlO AR E= AN, & Dtk bs
ZLEBREKKOOI mAHIEFHONRBREFIZCANL, LRA
L. Z00.1lmlxzHE28HIC AN, FAEOBEMEZEY KL
<. 1:10, 1:100, 1:1,000, 1:10,000. O & & & K &k %= 1F
ML, IRl oE~ A4 2707 L — (VAR IZAHRIK
25 pl¥F oW T L, AIFICHEAEAFTRKEGE T L T, 585 D
TR FRI oI, WIT, EIET 7 v 7 ZAHA, i B, $it C,
MDEUOXMMBT Ty 7 2%, EnZENDRINIT25 p 1T o
WrL., ~v4 77— I —-—TEI<EALAGLT, =
i C18RF M E®ZR. B CHEEIT - 2,

B A

Table 8IZ 7T & BV . KW HRKIZT., 268 F 108 (38.5
W)N T TFTua hFrrEEAEAL, ZOMITBE NK TR D
%<, MW TAR R3%E, CH K OCA+DE BN % 1L Z L1 T,
T bF U UEAKO T XTAHumantEYW R TH - 7=,
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— H N HRE TIE33E R IR (27.83%) N = T 1 b F v
vEEAE L, AR BE 28k, CR 28k, DR 2k T, = »
T a hF LD (66.7%)72 Human® T, 28 28 K
— B +CV:A® | 1%k K- g +CV:CHE TH » 7=,

Table 8. Detection of enterotoxigenic S.aureus isolates from raw pork and

beef
No. of :
Sample Biotype” .NO' of enterotoxigenic Enterotoxin type
isolates isolates (No. of isolates)
Pork Poultry 2 0
Human 16 10 (62.5%) A(3), B(5), C(1), A+D(1)
K-B8+CV:A 6 0
K-B8+CV:C 1 0
Ovine 1 0
Total 26 10 (38.5%)
Beef Poultry 1 0
Human 23 6 (26.1%  A(3), B(1), C(2)
K- B+CV:A 4 2 (50.0%)  B(1), D(1)
K-B+CV:C 1 (50.0%) D(1)
K-B8-CV:C 2 0
K- 3 -CV:E 1 0
Total 33 9 (27.3%)

a)Devriese,L.A. et al.[40,41] and Isigidi,K.B. et a/.[42].

See the footnotes on Table 6.

¥ Sk BE Tk Table 912" L2 X 94, il L 7= 360k
B 78k (21.7%) 0 = v 7T v NF v a2 EE L, BRIKREE
MTIE L H20.0% (20/100), 7 4225.0% (9/36)., F 3 16.3%
(20/123), M I 25.3% (29/101), # H 36.4% (8/22), > i -
PP B %4 50.0% (1/2) T, EARIZITIF LA EENAZ LR RN

> 72,
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T m MR UEATSE TS0 (64.1%) 3 BE T b %
KV ZoEFby, . FRH.FBE»SEEBICRE I L
oo W TATR N 148 (17.9%) ., CHAL 2 84k (10.3%). DA |
A+BH  A+CHEI RN Z N 2K (2.6%)TH o 7=,

T, =T e bF T EATSKITSIE EIF IR O 535 &
DA—=NR—~<—4r v hTHEALEHEA»LRKRHBE I, A
BT 120 13)5 & . BAY BE 1L 18R 33 &l . CHL &% 13 8 IR 8K & |
DA BR IZ 2R 205 & . A+BRLBRIZ 1R 15 & . A+CRI R IZ 1R 1
JEE b B S,

Table 9. Detection of enterotoxigenic S. aureus isolates from raw chicken meat

No. of Enterotoxin type
No. of ..
Meat type isolates enterotoxigenic
isolates A B C D A+B A+C
Thigh 100 20 (20.0%) 3 12 2 1 2
Breast 36 9 (25.0%) 2 7
Wing 123 20 (16.3%) 3 15 1 1
Liver 75 19 (25.3%) 4 13 2
Gizzard 22 8 (36.4%) 2 2 3 1
Heart 2 1 (50.0%) 1
Ovary 2 1 (50.0%) 1
Total 360 18 Ly 4 80 8 2 2 2

(17.9%) (64.1%) (10.3%) (2.6%) (2.6%) (2.6%)

ARl T e PR UEARBRBELTOT VT R
k2 v M % Table 10l R L7z, =7 a2 b F v v pEER
Nk bE oA YWHR ITHuman® 37.8%. kW TK— 8 +C
V:iC# 16.7%. Poultry® 16.3%, K— B —CV:C% 14.3%., K
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— B +CV:A# 12.5% TdH o 7=, Ovine 2 H T = 7 v [ F
vUEEAKEIBRHSIAL RN, 22T r FF Y UBRT
Ovine® # R <, ¥ X TCOEYRIZET H2EK L HEE S
. ¥ 1ZHuman’ & Poultry® T < b N7, T
7 hF ¥ AR T Human® & Poultry®™ 2B 3 2 B K 20 6
O xS,

Table 10. Detection of enterotoxigenic S. aureus isolates from raw chicken meat

) No. of No. Qf . Enterotoxin type
Biotype® isolates  €nterotoxigenic
isolates A B C D A+B  A+C

Human 98 37 (37.8%) 9 24 2 2
Poultry 178 29 (16.3%) 5 19 2 2 1
Ovine 1 0
K-8 +CV:A 24 3 (12.5%) 2 1
K-B+CV:C 24 4 (16.7%) 2 2
K-B8-CV:C 35 5 (14.3%) 3 2

Total 360 Ly 4 90 8 2 2 2

(17.9%) (64.1%) (10.3%) (2.6%) (2.6%) (2.6%)
a) Devriese, L.A. et al.[40,41] and Isigidi,B.K. et a/.[42].
See the footnotes on Table 6.

z K

19814 7 5 19954 £ TOHO1I5EM T . b2 EH O 7 F ¥ K H
BFPHEFEHOIIL, HRLBEEMHFHOEZ o T 1 b %
VURILIT AR (62.4%)TH V. A+BRL(16.7%). A+CHL(2.9%) .
A+DH(3.9%). A+B+CH (1.5%). A+B+D% (0.8%). A+C+D
B(0.2%) % AEbE D e, = vFne bx vy AR GEARD 2K
D88.1%% 5 TWwWi [17] . 19864 7 b 19954 D 104 M
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CHEBNTREAEALEZRBFTHEIIEM THLREOMEM Z R L.,
AR RN 506 (50.5%)., A+BH 28 2341 (23.2%). A+DHL % 74
(7.0%), BE! 441 (4.0%), D& 361 (3.0%). A+CHL 164 (1.0%) .
B+CH& 14 (1.0%). A~ B 106 (10.1%) T . AB B fhpE £ & fih
DRl LoBEEEEENMZDE, T T bF T UARMR S
Ko81.8%% 5 Twi [18] .

oMo yno bF b L TGRS RN HE

[8,9,10,11,12,13] &S h CTWa A, BEO LA, bHH
TEHFInsbiEr2BEFHFEEMTHREINLTR N, LD2L,
INH S [48] ZFA~ER YU O T b itk sad
HLEMHEINDI2EHMEHRE L T D,

HEVKABERBEO YT a bF v U EAFEIT38.5%T.,
HAKS [28] @38.5%, TEHOHES [34] ©30.8% & 1F1F
A OB TCH o7, Tz 7T v bF M 3B N K
H %<, WWTAR T, HEAKS [28] KOEK EHIT [27]
OWHELIFERBEORB Lo, Tk L, FEHOIFE
5 [34] OECTCIHFAR LCHE AR L, =T r bF%F v
VRIS HICEHE T OEVRED LN,

— RN HERTIH27T.3%R” T a0 bRV EELE L,
COELERITEAS [28] ©40%. FE S [34] D 28.6%IC
Rz E, EFTFEVWETH- T, Tz rnma bx v R
AR, BRI2KK, CHRI2HK, DR2KK T, B M IC W Y |
A ohT . EAKDL [28] ( 56 [34] opks T6 F A& O R
NHEARLTWE, TR LA — Lok [46] Tix.
3 L7228k D 25% N = v F v hX U EEAEAL, FOR
T0% M A% T &H > 7=,

BHRBAXRKOZ T PF U UEAEFRIT21.7T% T, IF K
5 [28] ®28.4%., M5 [34] ®31.3%IC kx5 & #F FIK
W Th oz, =T bF T UOMIBE(64.1%) N KL %
<o W TAR(17.9%) & CH (10.3%)TH v . HE KD [28]
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@%&%ké&;iﬁ%@ﬁi%f&;of:o O XY IChMNEDIM
IRENMPBREIZL > TH IHERE T WS LN
L. I ZOBRETHEINLTWEZDONIZTDWTIE,
SHIDIEBRHTILERND 208, BRERWME 25 0 2
ANDOEBAE, FE»DhBEMNERICZ T2 FF%F v B
AMamEEhTwd [49,50,51,52] o

ARl T e XU UEAREOBRKITO W TIE,
Human® B ¢ 2 E KX oA R ICE T 5 B K Ik
T vy 780 XY U EEETDIDOLONEZ W &ENHRE
[42,45,46,49] s h TV 2, ARIOHE TS Z D X 5 M
MARDODLENTEZZ NG, ZOHuman™ o B IZTH b K
AR LE LT, AREAELTSRERELONLEND D
bR b,

bREO7T RyVEKEAETHEORKE O80%LL N = v F
B xR AR EAKTHLY, KE [9] THxZ T e M F
AR K T8% & A il AT PE E BRI K D B8 JE A
B2 W OWTIEAHAETH DN, AP o B XY
LHEMEMOMBHMHICEALASNR D Z L, BHF TEHY
CEBMEIALSTWEERSRD I DL EEZLNTWD [17]
SRloGFET, KR, B W, ‘a{é%liﬂ@b\fhﬁ\%%*ﬁm?ﬂi
By, BT HFFEAPLEBICREINDIARFERZRRD
bl &dix, BEmWAELETSPRERELZL S LEDNH D &
B bh b

AW I, FFIRoxzrrTe bF o EIZIT o T
72 W™, Rosec & Gigaud [47] KA M»S G, H, I. JH
DNWTFN»rOERETFEZHRAL TCWVWIHEKEZDEHEL THB D,
SH% oo LT a by Ao TH BT
HWMLEN D DH EE bR D,

2\

33



C

K (2686). W (338K). W (3608K)2 & 7 BE L 72 3 &
T RUKEOZ T h RV UELAEL EORERE T,
FrAEaEMM LT e XU UEEREOBEEMEICDNT
b BE L e,

1. KWl kKo =72 FF v A& K (T38.5%(10/26)
T, Tz 7ur bMF U UoRIIBRESK., ABRI3K ., CHB 1. A+D
Migk TCh o, Tl o bx vy rEAEKITT T
Human IZ B L 7=,

2. AN H KO T e FF Y UEEARIT27.3%(9/33) T,
ABI3EE ., BRI 2k, CHl 28, DEI2BE CTHh - 72, = v 7T 8 |
XU EABOAE YA T Human® 68k . K— 8 + CV:AH 2
., K= B8 +CV:CHR 1k TH - 7=,

3. BAHKKO T MU UEAEFRIT21.7% (78/360) T
BR 508k . A® 148, CHI 8K, DA 28k, A+BM 28k . A+ CHY
2k CTChom. T bR UEEKOAY A ILZ, Human
B 37k . Poultry® 298 . K— B — CV:CH 5% . K— B +CV:C
Blark, K— B +CVIARI3R TH » 7=,

4., =7 u bFXF v UEALRIT, HumanE YW R ICE T 5 H
koM ICE T 2EKICEXTH WWERP 2R L7,
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% 3N
AR, W, BBy T e S UVEEBKDODaT TS
— 1 H FI

H

HO7 NV HREOEATDZaT 7T -V IEHEMEZA L.
EATIHEHBKICEL - TR R ENMLNI, & OH R
MAEaRMALEHET Ry REZ BT 25 5EDHES N,
Ihnar s g —HMBETCLY, bPAETE T — VM
Al e vic, EHBMRAMBELELE LT, 7 FVEKEEYTER

BFEO T R U EREBREEORER., RERBEEFAD =D
ODEZRFHEWCELS A ENLTWVWS, BHEEAT FUKREO

a7 77— ETI ~WMHIZHTLNTWD,

IMhET, bRAETEALET FUVKEREYHEREE O
a7y 77 —AR T3 EFEO., m, vi, i [17] R & T
BV, EELEEETCEMAFHICEIFEFAIAE ML WD L
NHwE [8,17] s nTwnwd, ZDO Lo, B HFHOIR
KEOa7 77 —FRMiconwTlE+oRT—2RNEBS N
TWad, " TERNEPLSBINL2HEAET FUKRBEO a7
77— RMIicETSE®R [27,28] 3O CARAREL TW D,
AWFETIEH, KA., PR, SR LSz T nH
PR UEAEAKIZONWT, a7 7T —BRF 2IT o 2

OB B DY
1. 3 E R
RKEE2H CTH A (LOFK)., KW (OK). HBH (T8 B 4
ML/ T bV UEAKKERERL .,
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2. a7 7 7 — ¥ H B R B

a7 77 —RBVHEBFET FYEKE=2 T 77— 88BH K E
MmiE(T B AEF)ZH Wz, £, HREKZ2BHIZ 1 2
v B: 1 (Difco)d mllIC # F L, A BEMHE T T, 37C — & .
% 3 2 (100 #5 /)L 72, ¥ # W % 3,000 rpm. 204 [# =
L, EWHEEIL, 22 B AHILEKE L THWIK,

ERNICIORDO/PNEBREICHREKOIILIKO.1 mld > 4
L, ToRBEINOFIEN»LEIEET T, I ~WIH D
MimiFEErZENZENn0.lmlilx CTESIEBEL., 37TC o E IR
P CTIRMR IS E 2, RIZ, T Eho /AR EICHE A
MEFE U7 XMEE20.2mlT >Nz, 37CoOEIEME T XL
SH L, IMHEBICHEEZTY, MEEBEZMEEL TR
BMEOHMLFEEZS » T, EBEKDOD =T 77 -8B L L
oo kB, W BRHEELRWE ST, & b8 KIEEHZ 2
RF Rl . 4WF . 240, 48Kl & ER L THI E 21T - 7=,

D

Table 11IC 7+ X 5 1. WKW H KK TIT 108+ X T W
Bl A, O RN FRIE VIR 2 486 (40.0%) . IV AL A 38K (30.0%) .
VIL A 728 28K (20.0%) . I 23 186 (10.0%)TH » 72, £ = v
Tar MM aT7T ST —-BROMEE TIX, BRI
MOMEERAK LEEDEZ < KW TAR - VER3K, B
Ao . CH o I, A+DH c M B A Zh 1k TH -
7z

4= B SRR TIX 9ORR b 8KE (88.9%) B A Bl X . & O KN R
oA, A IV A28 (25.0%) . VIR VIR AR
TN ENIKR(Q2.5%)Th o7, Floexo v Tnmr bF o ME
a7 77 —FBHMoOMETIZT, AR . VEOMHAE N 2K, A
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AMo.oomA O BA . m A, BR O viE L O CH . VI, CHI . U

2 T
DR . IA, DM mMERrZzLZhIkE, ZRRLRMEEEZ

A

~ L 72,
Table 11. Coagulase types of enterotoxigenic S.aureus isolates from raw pork
and beef
(S;}gl.ploi Enterotoxin Coagulase type
isolates) type I I m 1\ \% VI VI i yt®
Pork A 3
(n=10) B 4 1
1
A+D 1
Beef A 1 2
(n=9) B 1 1
C 1 1
D 1 1

a) Untypable.

AR IX . Table 121277 7 K 912, 788k H 708 (89.7
WIN LB X 2 OWNRITE BA37#H(52.9%) THx b % <
Wy TV 23 158 (21.4%) . VAL N 1148 (15.7%), V B A3 3
R(4.8%), MA & VIR RN Z EhH26£(2.9%)TH - 7=, BIE
M TAHALE, IR ETLL, . FPH., K. HH
D, R OT X ToMEE»romRICHREB S, VALV
MErs b, k., FPPE»o0H, MM IEAFEE HE H»
b O RHEH SN,

Fho,. v Tur bR rMEaT ST —BROMAEY TIE,
Table 1312/ + X 5, BERVIR BN 278H & &k b £ <. &KW
T BAL VDR 25 148k, AL IV R 25 108k . BRL :UTH 58k, A% :
VI 725 48k . BAL:V AL 78 28k . BAY VIR 23 28k . CHY - 10 Y 75 2
B, CHL:UTH 28k, A+CHI:VI AL 28 28k . CHL VI A 2N 28k, C

N

=
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Table 12. Coagulase types of enterotoxigenic S.aureus isolates from raw
chicken meat

Meat No. of No. of typable Coagulase type

type isolates isolates I T m N OV VI VI VI UT?
Thigh 20 17 (85.0%) 4 1 8 4 3
Breast 9 9 (100%) 1 1 4 3

Wing 20 19 (95.0%) 2 2 1 8 6 1
Liver 19 18 (94.7%) 1 3 12 2 1
Gizzard 8 5 (62.5%) 1 1 3 3
Heart 1 1 (100%) 1

Ovary 1 1 (100%) 1

Total 78 70 (89.7%) 0 0 2 11 3 2 37 15 8

(2.9%) (15.7%) (4.3%)(2.9%) (52.9%) (21.4%) (11.4%)

a) Untypable.

ALV AR Y1k CARL:V AR 28 14k . DAL :VIAL 28 18k, DAL :UT
PNIER . A+BAL IV AL S 1RE . A+BALIVIA AN 1K X R M A
FE /s Lz, ARIVA ) BRI VIR BA VA o & & 28 21K
D 65.4%% 5 TV,

Table 13. Enterotoxin types and coagulase types of enterotoxigenic S. aureus isolates from raw

chicken meat

Enterotoxin No. of No. of typable Coagulase type

type isolates isolates I I 1 v \Y% VI Vi VI UT?

A 14 14 (100%) 10 4
50 45 (90%) 2 2 27T 14 5
8 6 (75%) 2 1 2 1 9
2 1 (50%) 1 1
A+B 2 2 (100%) 1 1
A+C 2 2 (100%) 9
Total 78 0@ ° 0 2 11 3 2 3% 15 8

(2.9%) (15.7%) (4.3%) (2.9%) (52.9%) (19.2%) (11.4%)

a) Untypable.
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% %

HWE T19814 ~ 19954 £ TO1IERICRE LEZ T R
K AtPTHEHERNORRNEFEOa T /7 —¥A &2 H 5L, VIA
WIEBMIZZ <, KT0%% HH TEBH ., KW TSI K 12%),
OA(11%), IR (3% T, 2N b TEREEKDOKI2%E H
TW5b [17] . 19864 ~ 19954 @ 104 12 | 5 # N T % 4
LicagtrHEFEM T REOMBMEZ R L, VIR 26546 MM
214l TR 106, IV A 56, VIR AN 46] . R B A 14
Th o7 [8,18,563] ., Z DX o> =a7 77 —EVIEEICX
HEPHENDEHL T VEBIEHME IR WA, B R
REMMBICBT IS AERGE N ERXRKBLTWD OT
TR hEELXLOND, AEOFET., KABKEOT0%
w7 77— BVA(40.0%) & VAR (30.0%)ICB L., KDL
[28)] O CTCHLVMA(T0%) 0N Kb EL BMHIATW 5D,
AR EKkHECTIE, T, M, IV, VI, LA C o L., FF#%
FREE RN, ZOoMEEFHEAKRD [28] oK T
HEn Ty 5,

WA HEKE TR ABE52.9%E M %2 50, KTV
(21.4%) & VA (15.7%) T, Z N 6 TEEKEDOKIO%E L
Wi, HAKD [28] OfETHLHRE0ONN N E DR TH
7z
COXOSCKALELHFERICETFEO EHEMN TH H I M
<FHaINTEZEITERETLILERND A D,

MEs [20)] 72 v EERSEKO =T 7T —BH
BN A MR EN T XK D56.4%, U K D58.8%
RO, 74, UVBEAKOKEMETIER W LEHREL TW
5, Ao AET, TIROKKW., &AW . B WK HEE I
Ky, MEEHES AL OHL Tkl Ennb, ZoWmiH L
BRHOBEMEIZOWVWTITABHRFT T OILEN 5,

i

O A

W
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s [64] X, B PEAUCAEMBRMKOZ T E N F T
PRl a7 77— PR oOMICIEIRFICHBEEERD SR
Sl b#HELTVWDLIN, AR THEHENL»LREB SN 7-HE
FoHEREO T Xy oML a7 /I -8R LM
X, =7 XA OTL.4% N 27 77 —EBIVAE T,
7 e X UBE O82% N 2T 7T — B VIAE (54%) & VI
(28%)IC @ L. FL-HKABHEKHKTHARD100%23IVE | B
D8O%MN VIR I L THY, =71 hFvr il ay
T— R oOMICHEERSR D SN, BABKKTIE
Y7 ¥R UOAR a7 s —8IVE | BR . VIR | B
IR oM AEENEERDE5.4%% HED, T 6 0fMAeH
-%bwéﬁ&ﬂktFVAWb%%wﬁménfmé T i 2E oM
FiExEA [50] PobEFIIHREINANTWDS, DR HE
TIE I h £ TIlIcA® VA [55,561 H 5 vk BAL ;v A
[57] GiiéﬁEP%%@Ji@&bf/ﬁiib\z’ﬁ 7S SN S I
BANPLINALOEMAEEBEHNERICHREINNEZ & TR
uuﬁ}éi‘/ﬂiﬁﬁ“é%%ﬁikék%xf’ohto

T, PAEOETFHEFEH T LI AHALLDAR . VIR N
KRR LBAPLBRH SR TV D

O TN

i

H \\»,

U>8 [

2 N

R (Lokk), FHROK), BRG8K)IE k= 7T 1 &% &
YEEKR O 3T 7T — BRI

1. KW B R TIEI10BE T X To B &, & O WERIE V&
a4k, IVHEIBER ., TR 2%k, MBIk TH -7, = 7T 81 FF
Moy S —ERMoOMAeEE TIE, B& o VIR (48) &
AL VAL (SERE)D ML A N % 0 o 72,
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2. B REE T 9K P 8K (88.9% )R Al &, £ D NR
IR 2k, MA2#k, VA2, VIRIK, IR IK TH -
., e btFr oM arT s —FARHOMAY TIT,
S oOMEER AN, ZE Th o Iz,

3. MW MR CIXT8KR P TOK (B9 TR )N M I, £ DWW
AR VI 8 378K (52.9% )& e b £ <, W TR 158k, IV
BIIRE . VEIZEE, MAB 2k, VIR2KK ThH o7, = v 7T 1
FdF oM ary s/ —BRoMEE TIE, BAE VI (27
BRIDMAEN KD Z . kW BRIV A (148k), AB IV A
(10K)T., TN oL oMEENEERD65.4%% 5O TV i,
ZOoMI4EHOMAEE R AL, 2 Th - -,

4. R OBAEMBEN TAHAL L, MR TS, D, FP,

Wiz~ mBICHREBINL, VRELIVIRITH S, R, FH
o O K ELMAB I E HE»DLOHBRHS L,
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% A
KR, A, BRBBXR T v bF v EAKRDOEKAF MM

H

1941 I~ =V UyGR EFRICIH s Tk, #H%L<
DMAEMEN K #IZFEAL I, &M ERREOIREILC
ZRKT2EBRE LD Lz, LaL— 0T, #HRAMICK MM
oo AN N EZ 2 SMEE o T D,

1980FE R B F I o T Nvra~vagA vy itz mrd B
BKEAER I, TO%ZOVREFHRZEEIZIEN L | B
WIKELZIMBEE > TW5, ZOVREFETIEIKA., &
W, B2, DBRETHWABHE»GBRE S
TkByY, 2awmfmAELEIFEBRBINLTW DS,

AT FUEKRBEIZOW TS, <o EAAMELLST
WE ELTHmOLRNTEY . EFEMRSAICRE SN D Z A M
MErrdEHA7 FyKENZIBMEHSAU, MEEL R > TW
5, EF - BMEFHBE I, #FEERMBE»"bHRE I
WO T FUKEOEAMMEICE T 2R E XS H AL DD,
B AEBICB T2 ARKEOEAMMEICE T 28 MmOV
TEFEFEAEHA LIS T2 [28,58] .

AR TIETKEKA, A, BRIz 7 v b
FUUEAKOERMMEIZ O W THREF L,

MoEE O ik

1. ft 3 E Fk
AEFHE2H CTKA(LOKK)., W9 )., B A(T8K)» b &
L7 -2 bR UoEAKREMHBERALZ,
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2. F AR = MR BR

IRET c A7 EMMELMLLTE, HR)TITo 7z, X =
U vG(PCG), 7Y y(ABPC), 7 7 Y U v (CEZ),
7 XY —V(CMZ), £ I X% A10(IPM), X b L 7 |
~A4 v BM)., BF~A T (EM), = Aua~A330(EM),
yvya~A v (LCM), ¥ 8 F7 %427 Y 30(TC)., 7 v 7
A7 x=a—L(CP), /7 urxH% 3 10(NFLX), @ i
1I2FEFE OEHFIZOWTRHBE LEZ, T 0 27 BABLITER I N
TR IEMERZEFHEL, EXR XL, HKEEOKZMELTH
E L7,

I

3. B — 7 /7 4 ~—BEERERR

7 40— T 4 A7 EMBBL) T T2, BESZ XK
B, MAMRT 27 CBHK L., IFRMURNIZHAREZ 2L
boxp -7 7 2~x—EBHBMELEL LI,

D

Table 141278 9 L 912 KA B Kk T3 108 F 84k (80%)
PN FIWE M 2R L, MR T AR D E . PCG/ABPCH 78 48 |
PCG/ABPC/EM% ! . PCG/ABPC/SM/NFLX% . TC/EM/SM/
LCM# | NFLX® 2R Zzn 21k T, T%NB B — 7 7 % ~ —
PHBMETH -, B, FAMMSKILZTT ~THumank ¥
BT o T,

— 7 A R BR T UX 9RR ARk (44.4%) 2% KA ME A2 R L
PCG/ABPCH# & PCG/ABPC/DSM%! 728 &+ £ 48k T, T
TR =7 8~—EEBMHETHoT, 704+ 2% 72" Human
BT H o T,

43



Table 14. Antimicrobial resistance patterns of enterotoxigenic S.aureus isolates

from raw pork and beef

No. of
No. of antimicrobial Antimicrobial resistance pattern (No.

Sample isolates  resistant  of isolates) B -lactamase
isolates

Pork 10 8” (80.0%  PCG/ABPC” (4) +
PCG/ABPC/EM (1) +
PCG/ABPC/SM/NFLX (1) +
TC/EM/SM/LCM (1) -
NFLX (1) +

Beef 9 49 (44.4%)  PCG/ABPC (2) +
PCG/ABPC/SM (2) +

Total 19 12 (63.2%)

a) All the isolates were classified as human biotype [40,41,42].

b) Abbreviations are shown in Materials and Methods.

¢) Two of 4 isolates were classified as human biotype.

¥ AW H Ok KR IX Table 1512 r L 72 X 9 1. 788 t 34%
(43.6%) 7 it uﬁbtb\@‘hﬁ@%%ﬂ M 2 = L 7=, Bk

A o AWM MERTIE, b 235.0% (7/20), T2 2 2866.7%
(6/9). FX 21 45.0% (9/20)., HF & 2842.1% (8/19). i H 2
50.0% (4/8) T, rhanm Wit R &2 R L 7=,

& Al B T X PCGH M 23 208k & K %%< 2K D 58.8%%
H o Tz, W TABPC2 138 (38.2%), TCH 11#£(32.4%) .
EM2S 7k (20.6%) . KM 2% 48k (11.8%) . SM A 34 (8.8%) . NFLX
N2tk (5.9%), CEZ, CMZ, LCM®B T h £ 1 (2.9%) T H
ST, EF o HAMmM MR THDLE L BHAM MR I5K . 2
AW M AL 28 128k . 3AI M M R AS 48k . 4 A W RN SEE T H o
7= .
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£ FE A MW 34k P 298K (85.83%) 1 B — T 7 4w —E &

EAE L T2,
A SN

PEIZ D W T T,

(17 .

F — Z I L T WA

50.0%) & Poultry (13%k .

/i N NSNS -1| I )
I ME R 348K 308K (88.2%) 7 Human !
38.2%)I2 )@ L T Wiz,

Table 15. Antimicrobial resistance patterns of enterotoxigenic S.aureus isolates from raw chicken

meat
Antimicrobial Meat type
resistance pattern Total
Thigh Breast Wing Liver Gizzard Heart Ovary
PCG® 1 1 3 1 1 7
PCG/ABPC 1 2 2 1 6
PCG/ABPC/EM 1 1 2
PCG/ABPC/CEZ 1 1
PCG/CMZ/EM 1 1
PCG/EM/KM/NFLX 1 1
PCG/TC 1 1
PCG/TC/SM/LCM 1 1
ABPC/EM/TC/NFLX 1 1
ABPC/TC 1 1 1 3
EM/TC 1 1
EM/KM 1 1
TC 1 1 1 1 4
KM 1 1 2
SM 1 1 2
“r‘gs'isoti;irt“iigl‘;‘;:iil 7/20  6/9  9/20 8/19  4/8  0/1 0/1 34Y/78
(35.0%) (66.7%) (45.0%) (42.1%) (50.0%) (43.6%)

No. of isolates tested

a) Abbreviations are shown in Materials and Methods.

b) Twenty—nine of 34 antimicrobial resistant isolates were S —lactamase producers.
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FHEMEOEAMMEREL., BERZzGZLEMEZIT L TE b
~fHE L, TR 2EEAESIHHANVICHMEL 2o T
L, HO 7 FUKREIZTERMEALSTWVWE TH 20K, &
Wi T 2FEAMMERE T FUVKBOHERWZMAEL 2
WEHEITIFEEAER Y, LEBN-> T, B Z M4 L To KA
MHEAT FyERELE e b~OERLELEOMEEICET S
T ZEFEmO T ARELTWD,

BAKS [28] EdilRAERBRERAT v KE O IEHF M M
Ao, 2o EAMmMMEEITKA B KK T38.5%., 4 WMk
B T30%., BMWHEKKT304%TH Y., BW TIXIPCG, EM,
LCMIF R N Z < A b0, 2R OK81%E H O T Wik &
s LT b,

HSHEOFHETIE., =T r MU UEAKIZOWTO R
AWM A NN KA HE KRR D80.0%. 4 H KD
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Table 16. Phage groups of enterotoxigenic S. aureus isolates from raw pork,

beef, and chicken meat

(S;rgl.pi)ef Phage group Enterotoxin type
isolates) A B C D A+B A+C A+D Total
Pork i 1 1 (25.0%)
(n=10) Mixed® 2 1 3 (75.0%)
Untypable 1 4 1 6 (60.0%)
Beef I 1 1 (16.7%)
(n=9) \' 1 1 (16.7%)
Mixed® 2 2 4 (66.7%)
Untypable 1 1 1 3 (37.4%)
Chicken I 1 1 (2.0%)
(n=78) I 6 6 (11.8%)
I 2 18 1 1 22 (43.1%)
Miscellaneous 1 1 (2.0%)
Mixed® 6 10 2 1 2 21 (41.2%)
Untypable 4 16 5 2 27 (34.6%)

a) Mixed groups (No. of isolates):

Pork-I/I0 (1), I /II/Miscellaneous (1), Il/Miscellaneous (1) ;
Beef- I /Il /Miscellaneous (4); Chicken—- 1 /1 (1), I/II (6),
I/ (2), M/V (2), I/Miscellaneous (1), I /0/I (1), I/M/V (3),
I /M /Miscellaneous (1), I /I/V /Miscellaneous (2),

I/ /V /Miscellaneous (1), I /0 /M/V /Miscellaneous (1).
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Fig. 2. PFGE of Sma I —digested genomic fragments of representative
enterotoxigenic S. aureus isolates from raw chicken meat.
Lane No.at top corresponds to those of PFGE pattern No. in
Table 17. M indicates the lambda ladder DNA concatemers
used as molecular size markers (kb).
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Table 17. PFGE patterns,biotypes and coagulase types of representative enterotoxigenic S. aureus
isolates from raw chicken meat

PFGE No. of Enterotoxin . Coagulase
pattern® isolates type Biotype type Prefecture (No. of supermarkets)
1® 2 A Poultry v Yamanashi (1), Mie (1)
b 2 A Human v Fukushima (1), Oita (1)°
3b) 3 B Poultry VIl Hyogo (2), Hiroshima (1)%
4 12 B Human Vi Hokkaido (1), Saitama (1), Hyogo (1),
Okayama(3),Kagoshima (2)
2 B Human v Osaka (1)
1 B Human UT Okayama (1)
5D 1 B Human | Kagoshima (1)
3 B Poultry Vi Hiroshima (1), Shimane (2)
1 B K- B+CV:C Vi Aomori (1),
9 B K- B-CV:C Vi Okayama (1), Kagoshima (1)
6D 3 B Poultry VII Kyoto (1), Hyogo (1)
1 B K- B+CV:A | Tochigi (1)
1 B K- B+CV:C | Aomori (1)
79 3 B Poultry VII Ehime (2)
g® 2 A Human v Gunma (1)
9 2 B Human VI Hokkaido (2)

a) PFGE pattern No. correspond to those of Lane No. in Fig. 1.

b) Isolates of the same PFGE patterns were isolated from samples in different prefectures.

c) Isolates of the same PFGE patterns were isolated from samples in different supermarkets
in the same prefectures.

d) Isolates of the same PFGE pattern were isolated from both thigh and liver in the same
supermarket.
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A4 X [75,77,78,79] & x =2 [ 75] © Al 15 & Y& JiE 7> 5 © MRSA
DHEERENITRbR D L5k, BIHICcBIT 5 FEED
S LFTOoOHLMNMITENTW D,

— ., BEAEAEAFTHBE CETHENAEELESD C, BAE G T
FRAEMICEB T 2MRSAOH YR ICHDWTIT T+ 47
A [58] WiTbh TEH T, FRMLICHEKT 5 MRSA
ODFMAAERICOVWTOME LMD THRI, T b5 MRS
AR E R EZNL T MIZaELZRIET N ED . fEkd R
ERTWVWRWVWORNEIRTDH D,

AR TIE. BA ., R BRICE T 5 MRSAD 5 4Lk
Mzazw&E L., Bk OERMEFT 2T o 72,

B

MoEE O ik
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1. ft 3 Rk
FIEIC T, THWKAQSKK)., R B7TK). B KW (T148k)

BBl AT Ry RELY Wz,

2. MRSA® I H 4
1) &A% v U I X2 MRSA & 4l #k o 3 R

R E K E A EE R K3 ml iZ MacFarland No.0.5
R EoRRBBLEbD 2, A FHF U M [4% &6
Mg 7 0 27 HEE# —N(= >y 2 A4)IAFH U v % Kk
BEN6p g mliZ2d XHrcmxzbolic® 20 p 1%
L7, 35°C. 18MffIs &L . WM DA E 2 8 % L 2 (Fig.3),

Bacterial suspension
(No.0.5 MacFarland standard)

Inoculation on agar plate supplemented
with 4% NaCl and 6 u g/ ml of oxacillin

Incubation at 35°C for 18 hrs

Growth of colonies

Detection of mecA gene by PCR method

Fig.3. Flow chart for the dection of MRSA

o lC B L 7- Bk 2 MRSAEMMK & LT, L FD K
ik T mecABE =z O M [80] # & & 7=,

64



2) mecAE & + O M 15
(1) DNA® #h H

Ak o 5k TR L - MRSABE Mk 2. BHIZ 4 3 v T
37°C ., 24FF M K5 & % . 8,000 rpm, 104y M= L L. LI
Tris-EDTA( 20 mM Tris-HC1, 140 mM NaCl, 5 mM EDTA
- 2Na, pH8.0)Z I x CTHE L. B O 8,000 rpm, 105 M
m L7z, b ICk#E % Tris-EDTA 200 mlTH##E L., V
VYAHE 7 4 (2.5 mg/ ml)2 ulxE Mz, 37CIZ10% W K
B L, oM Ak®mB., KB LW EZEEK 400 o 1% 0
Z . 10 Mkm L, i 65CoEaEMicEasB L, 5
SR E L . % & » 100 mM Tris-HCI( pH 8.0)f8fn 7 =
J—JvEMm A, RM#E 12,000 rpm T105 = 0L L7z, *
DEHEZHLVWTF 2 —T7 B LEBED 7 or KL AiE(s
ZARNLVA A YT IAT AT — )L =24:1)%M % . IBMH%
12,000 rpm©T 10 MELL, EHEZEZHLWVWTF 2 — 7108
L. 1/10 f#F® ® 3 M sodium acetate ##K ( pH 8.0)%
. bl 2.5fFEO= X J — L& MAx T —80CIT60%
Wik@ELez, ToOo#%. 12,000 rpmT104 M ELO L. kiF
T WEBE LZDNALZ 7T0% X% /J — )L TVU v RLTE%,
WL S E 7=, ZODNAZ 100 u 1o ¥k E & & K2 5B fif
L. ZODNA®BIWK Z# PCRX J& ® templatek L TH W7,

171

T

(2) Polymerase chain reaction( PCR )i

PCRIZ J& 12 1T TaKaRa Taq(E ¥ &)Xk WK Gl & L T
DNA Thermal Cycler PJ2000(Perkin-Elmer Cetus Inst-
rument) % H W72, Template® DNAR WK 2ul%m . NI
(200 M buffer., 800 M dNTP. 2.5 unit/100 x 1 Tagq
Polymerase., 0.1 u M Primer # 1, 0.1 M Primer # 2 )
18 licmz. T %7 VA A M (Sigma) 20u 1 T ISR & &
W, DNA Thermal Cyclerizct® v b L 7=, Kiniz. OBZE
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P 94C1p ., @7 =—VU v 27 155C 240, @7 7 A
~—0OfME 72C 3B L LT, 2694 7 LY KLEZE,
S HLIIZT72C T A vyFaXx—FLE, 774 ~—1F,
5'-AGATTGGGATCATAGCGTCA-3’( Primer # 1 ). 8 ff 44
»FF74~—~& LT 5-GAAGGTATCATCTTGTACCC-3’
( Primer #2)2H W7, 206 D7 T A4~ —1L. mecAi&
o O ERSY ©374-632F H 0258 F 2 HIE + 25 6 O
T b D,

(3) & X vk #)

PCRI IS # T #% . PCREW 10 1%2.0% 7 H v — X5 L
(SeaKem ME,FMC) T 100V, 204 [l 88 ] ik ® L 7= . vk &
buffer L T TAE buffer( 400 mM Tris., 400 mM K A & .
EDTA 1 mM)x Wiz, vk#h 7 21X, 2 mg/ml ethidium
bromideik T200 M4 A L. MR AKZH W TAKE®R. UV
M7 A4V RF—F —2 W THIEINZDNAW i % fif
Loz,

3. A F U vt B & s 7 B (staphylococcal cassette
chromosome mec ; SCC mec) D f# #r

Hiramatsu® [81,82,83) o # L 7= ik CTHr» 7=, cer
gene complex & mec gene complex® %& & & ¥ # Il IX Table
18l L7z 74 ~—%HWTAIT o7, PCRD M4 1x0O #
M 94C . oy, 94C . 1y M. @7 =— VU 27 : 55C,
2. @7 74 ~—0MME :72C, 35M& LT, 26% 4
J VDR LE®R, EH5IICT72CT100 M A v F =2 X — R L
72

4. A B AR B
WP IG IO Lz ik TIr - 7=,
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Table 18. Primer sets used for identifying SOCmec

Primer . L Sze of

(for detection o) Nudleotide sequence Nucleatide position (EVELH) pIIFD’C;!;& Reference
car gene canplex
B 5-ATTGOCTTGATAATAGCCTTCT=3 9
a? 5-AACCTATATCATCAATGAGTACGT-S (e
a3 5~TAAAGQCATCATGCACAAACACT-3 e
ad 5-AGCTCAAAAGCAAGCAATAGAAT-3 9
(ass A mec gere conplex
e 2 5-GAAGGTATCATCTTGTACOGS 613-632 (HY0063%) 2184bp 81
Jurzl | 5 -ACAAGTGAATTGAAACCGOC-3' 2253-2277 (#X63599) This study
(ass B e gene corplex
mec RI-1 5-TTAGIGCTOGICTCCACGIT-3 31167-31148 (#ABOB3763)  2527bp  This study
IS1272-4 5-O0GAATGATGIGGCTATCAC-3 28641-28660 (HAB33T63) This study

PCR condition:94°C 5 mmin, 4°C 1 min-56"C2 min-72'C 3 min-25cycles, and72°C10 min.

5. a7 7 7 — ¥ M B R B
H2EEIHI IR H L FIETIT o 2,

6. 7 7 — ¥R H A B
B2 mESHiICRE M L HIETAT o e,

7. =7 ma bF® U EAFERER S B R
EHo2EmEB2AHICEEH LI HIE TIT o 2,

8. TSST-17 /4 g R B

Wiz g o7y ABERIGICED T R EBETSST-1/# H
Ay N(F v AH)EHWTAIT o 72, TSST-15 4 (21X BHI
743 e HWwk,
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=z ME R B
il Lz ik I o 7=,

10. PFGEf# #r
F2E P 6HI TR M L2 HIETIT o 72,

A

1. BA . FHRICB T 55500 %
B (288 ), 4 (378K ) 2> B 1. MRSAIZT M & v /e »» »
7=,

2. BAWIZT BT D15 40k

1) A% % vV ML 2MRSAD 27 ) — = v 7B
292/ 1K (K5 A 114 K. TP 96 Ik, WK S2MHm (K) M & &
Bt L7237 R o ERBETL48 O B 2568k . F #2418k . N &
217THR)Ic > W T, AFH v UV v EsAWVWTRATZ U — =V
77 A NMNEEBLLE, oK., FEMIC2K DK T HIHE
L7z,

2) mecAE 5 1 © &

ik O 2812 > v T, PCREZ H W T mecdE s + D F
B R A 2B (C1ITE Fl4kk & 4 ) b mecAiE 5 1
AL TWe(Fig.4.), CL7H X & B B’ T M Ik & v C
Wb b Bk, O FL4MR I MR CTHIk ST W&
T g h ko b o TH - 2,
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mecA mec complex class B mec complex class A

ccr complex type 3

ccr complex type 1 ccr complex type 2

Fig.4. Detection of mecA gene (A) and PCR typing of mec gene complex (A) and ccr gene
complex (B) of MRSA isolates C17 and F14. MRSA strains of NCTC 10442(SCC

mec type I ), N315 LR5(SCCmec type I ), and FDA 209P(methicillin-susceptible S.
aureus) were also used for references. M indicates size markers( A /HindIL digest).
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3) & BLA - & & F M MR AT

sy BE S ndz 2k o R B LR 1T Table 1912 77 L 7
o2, C17%f T HumanA W . =7 7 7 — £ 1
M, 7y =1 -, =78 bF I EELE, TSST—1
FpE A, PCG/ABPC/EM/GM/KM® 54/t . B — 7 7 X
~—EBEAMETH T, ZHnIZx L., Fl4¥k T Human4 ¥
Mooy sy 7 —my, 7y — M., = 70
¥ o C® | TSST— 1% 42, PCG/ABPC/CEZ®» 3
M., B -7 7 %~ —F¥VELEMETDH -,
Wiz, C17& Fl4kk I o v T A F ¥ U v it %
a2 — F 3 258 vy bR AIK, SCC meech ¥ 4 7 %
(L Y . M L b type-2 ccr gene complex
& classB mec gene complex% £ & . SCC mec type
vV THdHbH ., Wb dpEHRMDOMRSAT H » I
(Fig.4.Table 19),

Table 19. Characteristics of MRSA isolates from raw chicken meat

Strain name C17 F14
District-Source Hyogo prefecture-thigh Fukuoka prefecture-liver
mecA gene + +
Biotype® Human Human
Coagulase type m m
Phage pattern 29/52A/79/47/53/ 75+ 6/47/53/54/75/83A/85+
Enterotoxin type — C
TSST-1 production — +
Antibiogram® PCG/ABPC/EM/GM/KM PCG/ABPC/CEZ
B —lactamase production + +

typelV typelV

SCCmec type
Community-acquired type Community—acquired type

a) Devriese,L,A. et al.[40,41] and Isigidi, B. K. et a/.[42]. See the footnotes on Table 6.

b) Abbreviations are shown in Materials and Methods of fourth paragraph in chapter II.
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PFGEf #1t TIiX Fig. sl ~x 3 &£ 912, C17# & F148k 1%,
HWIZ® 72 D5PFGEXR ¥ — 2 & L Tz,

N~ <
MO I
kb
533 —
339 —
194—
48—

Fig.5. PFGE of Smal-digested genomic fragments of MRSA
isolates C17 and F14. M indicates lambda ladder PFGE
size markers. See Table 20 for origin and characteristics
of isolates.

s £

AWM EE O HBEL T, NEPTAEAME L RERL L. &
HENEOTLEREPLHE >k, 19405 R ICHE A DI E Y E
ThorX=v UV rR"fEHINBD TIT LR, 1950 R I1T
T X_X=v Y rmMEHEEY FVEKEIEB L, UK., Zh
WX Iin T 520 HFMOPLAEYE D I, EREMHEEKTHE
MEn2 X9y, 8O EFAMmMHEE™ KL~ &HBE LK
N o T X T2,

— G, BAMWMMHEEZ2HE N2t 9> 20 KRKEE INT
WDLON ., KE - ZBOKEW TN EEERE OB B TR
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CHRmMEhizeZ itk & - FBOKRNTAEEN M
MEAISEERERICHHE -HRL, 2RLEBLEAD D WVIT
MO ADELRELEZY, BD5WVIFAOM TEN- &
Wb TWwd, 3 —81 vy XTiE, FFIZEHBIZBWL TN
~ A T ERUZYaxXTF RREOT RN T DR ER
EoHMTHEHINL, BEHEANOVREZ NI ¥, 20
— R oEFERTE N BEICEN--TZE bR TS, bR
HCTbHLXAEHBHE»S OVREIXZE b 2v 5 4B S /- VRE &

ODEGETFHERNRLCTCH- T NS, 2R ELE 2o
TWwW 5,

WO T KRB TIE., FICMRSADR BN R Y% o &#
XRMEBRR2EEZ TR L. EREEOBBEL > TWD,
COMRSAVNMEE R o T WAL REARBHITE —TF 7 &% A
MorbF 7 EEKSE., 72T 4 K%, 7 b7
A7V rRERECLMEEZRL, ZHRAMEIC R > TW
HZEThHDH, A, BAEND SN2 O MRSAL
IkN B — 7 7% 268, v~ v 74 K%, 72/ BEIKZR
. kDB — T 7 F2HICmMEERL TV,

EH B T, AR A KRBEE. EHREFEHF OMRSAR
HRWEOCEREBREICEB T 2B ERE . E 720K OMER
oW TR VHL M, REZHEE CLEI M IC
T 2MRSADARBICEHE T L2 ERNDL LT 29T b L 951
20 Y TOMRSAR B FEIT e ML v, 8§
MIZ IR A ICMRSAVGE N IE N > TE Tk, 20 4EEN
LT O LTSN TWD,

— T EMEAFTHETIZ., EREZE LK EE M DO MRSA
DA RWIZONTEFHIEFEAEALTIZENTWR Y,
E & [58] 1%, 19974 ~20004 £ CTOL4EM THEEB RN O
B RERZXLOFEMER 20 REERER = AER
Pl WA S N TR 844K (HIRBERNIZTE T C
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WRW)IZ DWW TMRSADH R ZHFHAEL . LD H H 1,115
Bk (11.83%) TEHGO7 FURKREMANBRE SR, Z 0BMERK
KD 5> HL19E 2 5 MRSAR B S, BN (2768 K) &k O
LRI (I32HBK)TIE . BRI M IR A2 5 MRSAR
gt EHmELTWD, £, SIS MRSA42#
132Kk (76.2% )N a7 7/ —FPMAIZE L. 34¥(80.9%)
W7o hx v UIEEET HBENES COB I 2MR
SAL RPN R AL > TWVWDEZLEHEML TS, Lee [85]
THEOEES THRNOMRELL L H OB BRSNS G
3Kk O MRSAZ BEL TW a2, WA .. & W ME» S 1T B
Shhrolb@ELTWND, ELIEAKS [86] 2819874
~1999F IC i IR Hm W (1378 ). F AW (338k). K (178 )2 &
SEEL - ® T R Y ERE OMRSAZ A L -2 MRSAIZ B
H T w2,

A TIE., TlRIKA., R, HRWRITHEIT H5MRSADFH
LR AEHAELLEHER., RRSFEAOZHERTEALZKH
FOFERZNZN80M K2 5 I XMRSAIZ B H & o iz,

L2 LHW TITEEATH ERF R O145)E 8 L 0 I A L &
444tk o 5 b ERIER(H b)E MR TR O 2/ & (0.5%)
b MRSAR B &7z, BHWMHEKMRSA2H%K (C17L F14) D
PEREN 21T o T & 2T A, 28k & b mecAB Iz 2 IR A L .
a7 77 —BMEFEAE LN ESL [58] ©#®E & FKIT,
Mm#AMchHhomz, Z0a7 /77 —EMEOMRSAN i & K
FEO LR ME. B K OCREBEERREICIKLS M -5
ZLTWVWDEINICO2WVWTH, B IDICBRPNTHI2LERD D
LR bR 5,

flL > MEARMEH TiX, C1LTHRIZT T BHE Y v — V=M, = v
T ~hF v L TSST— 19 4, EM/GM/KMT 4 ¢, — J
Flak 12 1 B 7 v — VI E=ZME . =772 h*% 2 C& TSST
— 1% 4, EM/GM/KME = M T, MHKMA TEVLIFE D 6 1L
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[
AEEANLBRMEINTEMRSA2K DGR CTH 5 ., %
OEWR BT S L MEKITE FIZK S oMT D
Human™ TH o722 &b BRLUHELG OEXENLESE & D
WITIRZEEOBBRZIM VP~ AR ENDL DO T RIGRZ
T EEREBZx o, 4B OHFAET, Tk ENR
b O MRSAR H RIiT, ERASEH &I 2 LM TERR
Tholn, HANSLMRSAR BB S 2 &3 &mHAE
FERICMEL, A% 674 5 BKWHEOMRSAE & & &
i L., ZOEEZMPF L TWSVLEILDLEEDbDN D,
HEOEE»DH, MRSAR E b b AW~ 5 LEZR
Wbt FIZIERND, Ebh>BHEA > FOBRHERE®™ D D
O TIFE RV EHNS T, MRSAD &K % /i L T # #HE &
E b~ )27 MICEALTIZ, %0omaiRESEEbh
2 6

Hiramatsu® [81,82,83] X mecA& 5 + D 5 = B L TdH
%5SCC mecHD FHEEZHLMNICL ABEMARESINLTW D,
Typel SCC mecidclassB mec gene complex & type-1 cer
gene complexzZ F b, a7 77 —FmMA - VA F |23 —
2y SNOMRSAICHALN D X A7 TH YV, NCTCL04428k I
RExsh, KETKRWCODESNTZMRSAFZ 0¥ 4 7 T
» 5, Typell SCC mecldclassA mec gene complex & type-2
ccr gene complexz F b, a7 77— IDIH - VO FEIZ
H K @O MRSAIZZ b 4L, N31sRICHR £ SN D, H A THHEE
SN DMRSAD T EAENR Z NIRRT 5, Typell SCC mec
X classA mec gene complex & type-3 ccr gene complex#
Fb. 2777 —BNVAEOAET =73 —n1v/{OMRSA
W2 A b, 85/2082KK I fiE &b, TypelV SCC mecld
classB mec gene complex & type-2 ccr gene complex% fF
L, M HEEREMRSAICA LD, 1990FEHNNH , 7 XY
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% [87,88,89] 3 —w v X [90,91,92] . & — A N Z7 U 7T
[93,94] T . 7S TMRSAICE R T 58 A E M LIT Lo,
2o MRSAE i T % A L 2 2 & b dih SR
MRSA(community-acquired MRSA;C-MRSA) & M X L. R
Bt @ MRSA(health-care-associated MRSA;H-MRSA) & &
B2 5SCC meck Fio> TWaH Z R oLz, oA
W72 b O N TypelV mec [95] TH 5., DR ETH ., i
- R BREKEOMRSAREHAIC L 2 &, Wk & R 2
SCC mecx FF DMRSADZ ML TWH Z NP LI N
DO D, T IZH > T, EHIIZH LWTypeV O fF1E N #H
Hol96] EhTwWad, O T, bbb AL NEES R
C1l7¥k E g2 b D BE S NT7-F148 13X . & b 12 TypelV SCC
mecT oYV | Wz XL LT LHERSHE THELL TWD
SCC mecH# A4 7 & T8> TWwit,

FEHEOMDODZMBRY . DAETHBRBAWN™SMRSAZ M L
o, KBEEXPMO TEEbh 5,

ey

L

WKW, KW, BAICE T H5MRSAD H R W & 4 BB
ORBFHM - B FREMERICOTHEFTL L,

1. WA (28K )X V4 W (3TEE) D 6 40 BiE L 72 B B 121X . MRSA
T HFEL R o Ty,

2. FBW292M K b S EEL - 7128 D 5 b . 2 Bk (I E R

L LA HERROCITH & & MR F B Ko F14% )X M
RSAT & » 7=,
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C17#% X Human4£E H ™ . =7 7 7 — W B 7
— Y1 - mM#E. = 7 v K F ¥ v - TSST— 13
£ . PCG/ABPC/EM/GM/KM® 54| it % . B — 7
4 v~ — B EAEM T H o 7, Fla¥k I Human4 P
N T 77— mMM, 7y - YME, =T B
¥ v CH | TSST— 1% A& . PCG/ABPC/CEZ®» 3
omE., B — T 72~ —FEAEMETH o,

v RONO@

i
u

—

4. Mk iE =7 ae ¥ ETSST— 1AM, 7 7 — UK
T A EZME, PFGEXS Y — L ICE WA RS =,

5. MEITEbbICEFOEYMBNME, B FHKRKOERZRL .,
6. MEEIT & b iTtype-2 cer gene complex & class B mec gene

complex#® F B . SCC mec typelV T & v . i+ & 15
M MRSAT & » 7=,
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W4E

EMN HHCBITLIHERAT FUVEKRE, =70 %y UE
AEGT FUEREROMRSAOBREIRE & DB O £ HA
- BB TR ME

= 1E
., TE2. UV, =2 U NIIOEBBIZIBITIAEERR S
BEBE o MR

H ®

TRUVEKBERTEHEORINE 25 %67 K v EKEIX., f#AHE
e PO BEIE, WEHORMBERG., FH. BEZEREOKFEWH
fEERNICHEEHREE L TESEL T [51,52,97] . F 7= F
2 DEFBRBEICLBELSSML TWVDE O T, & ~0DFYRIX
S w, £ 7 % [98,99] . v [99] . =U |
[43,99,100,101,102,1038] " X 0o FR &, B b & . K
CHRELTEBY., BAREOFERME DS —KRIEEINDIE
WIHEFEICZVW, FEEELLREEBLAL N O R, #WK
A [102] "B pEESNLT WD O T, KRR
LE - M TIN5 LR T, BMEARE»DLD O ZRIGERE %
JTHZ L H D,

BRI &R0 22 b, B RE-- KEIZBT 2 KEA
T RUEKE, Bl r e bXF U UEEARET FNYEKREO
RERNWZ +DICEREL B LI, BRARAIKEZ HAOT
FUBRBEETHEZRRICHET 2200 RBEHERE*H 2
T cCHELFRE LI EE X ObNLD, L2 LAENDL
EMNEEYORBELEBEIEEL TWDLIHEAT FYKEOD
TRER DL L BERRE O MR ICE T 2 8F 281X E AN KOS % [/
DT RO TR,

=

s>

O

77



AWEIEZ, e b, 77X, vy, =T NI OREIZEIT S
HE T RUEREED T bR UEEHRAT FRYERBEOD
FERKMNEZEBET A E LI, BRBEsHET L7010,
STHEEMR O AWM AT o, FTARMIE TITE M, T F
vy, =T MU osBEIZE T S5 MRSAD R E R W & 4 BE R
OERICHOWVWTHHFE THRF L,

B R O ik

1. & Mk

20034 7 5 20054 O M. b F8IM K (A 29 (K. A&
i B E 60 IK), 7 X 66, U 101K, =T K~ 42
Bk, GH298 ik 2 A L7, MIKORIGIEIT., WE S
TEPENZREIY ., ZOoOMBICOWTEELZIT > -,

2. 4y B R: & T 1B
=

WHI1IEHIH o FEICH L -,

3. MO T FUEKE®IREHE
FI1IEFIHI O FEICH¥ L 7=,

4. =5 ua XL rPEAERE R OM R R B
2T E2HI O FIE W H U 72,

5. ¥ R Bk
Wom B IHi O FIEIWCH L -,

6. MRSA® f it & % K & B
FH3F D IEICHE L L,
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B A

1. A7 FUKK . =702 by EEHRAOT RUYKE
D PR R P& MR

WA RUEREOEPEREHRIT, Table 201778 T £ 9 1T,
b F42.7%(38/89). 7 ¥ 86.4%(57/66), 7 +19.8%(20/101),
=7 bV 9.5%(4/42) TdH o 7=, B b OREFILTEMNBHEE
(45.0%) 7 F £ (34.5%) I b X T HE 0 o 72,

Fhzryrm bXVUEAEAT R URE O REREE
T, F4ET27.6%(8/29), BB HH T25.0%(15/60) T H v |

T, vy, = U MIOBENLEIBRH IR o,

Table 20. Incidence of S.aureus, enterotoxigenic S.aureus and

MRSA in the nares of humans and animals

No. of No. of
Host No. of = No. of S.aureus enterotoxigenic MRSA

samples ositive .. .
P P S.aureus positive positive

Human
Students 29 11 (37.9%) 8 (27.6%) 0
Food handlers 60 27 (45.0%) 15 (25.0%) 5 (8.3%)
Subtotal 89 38 (42.7%) 23 (25.9%) 5 (5.6%)
Pig 66 57 (86.4%) 0 0
Cow 101 20 (19.8%) 0 0
Chicken 42 4 (9.5%) 0 0

E MO T hF 2B X Table 2110371 X 9
W, AR CAR IR, BRIG6KE. A+DRIIEE T, & 4L B
BBk CITAR TR, BRISER., CHBlB5RRTH o 72,
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Table 21. Enterotoxin types of enterotoxigenic S. aureus isolates

from the nares of humans

Enterotoxin type Student Food handler Total
(n=8) (n=15) (n=23)
A 1 (12.5%) 7 (46.7%) 8 (34.8%)
B 6 (75.0%) 3 (20.0%) 9 (39.1%)
C 5 (33.7%) 5 (21.7%)
A+D 1 (12.5%) 1 (4.3%)

FlmBiesncday RYKEO AWM B X, Table 22
R Ll k50T b bR TIT 38K P 33Kk(86.8%) M
Human® | 58 (13.2%)72% Poultry® TH o 72, T/ =U b
U B ERE TIX 48k 3 X T2 Poultry® TH » 7=, 7 ¥ B kK
TUX 5T 308k (52.6%) 2 K— B +CV:IARL  22#k (38.6%) 2% K
— B — CV:CH! 3% (5.3%) 72 Poultry (28 (3.5%)7 Human
BThHhole, vV mEKETIT208 P 108 (50.0%) A K— B +
CV:AR | 44 (20.0%) 7 Human’ | 3% (15.0%) 2 K— B —
CV:CH! | 28k (10.0%) 2% Poultry® . 18 (0.5%) X K— 8 —
CV:E®M T & - 7=,

2. MRSA® & & K P & M4k

MRSA® & e & %= (X . Table 20iC /" L7z Xk H51c, #H®@
TRUKBEEZRELTWEFEZALILA, E8BRBEE2TA, 7
X BT8H ., 7 208, =V FVU4AP DI H ., BABRFLESAND
B b MRSAD et & 7=,

7B S U7z 58k (Nos.1~5& 4 )D& Ik % Table 231(C
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Table 22. Biotypes of S.aureus isolates from the nares of humans

and animals

Host
Biotype® Human Pig Cow Chicken
(n=38) (n=57) (n=20) (n=4)

Human 33 (86.8%) 2 (3.5%) 4 (20.0%)

Poultry 5 (13.2%) 3 (5.3%) 2 (10.0%) 4 (100%)
K- B +CV:A 30 (52.6%) 10 (50.0%)

K- B8 +CV:C 22 (38.6%)

K- B8-CV:C 3 (15.0%)

K- B8-CV:E 1 (0.5%)

a) Devriese,L.A. et al.[40,41] and Isigidi, B. K. et al.[42].
See the footnotes on Table 6.

T, Bk 9L 48 (Nos.2~5)F HumanE WA . =7
7y —MWMEET, WA—MHRZEZx-L%EZ, 1% (No.1)IZHuman
R TChH ol N, aT 7T —EBERNVNE, 7y — U R
IM#E THE 72 5 TW T,

wmREEMEICOW TIE, 4K (No.1,No0.2,No0.3,No.5) % =
7 mr bFd v CHB . TSST— 1% A L, 18 (No.4) X i %
TEEELE»o =, EAMmMME CTIX. 3% (No.2,No.3,No.4)
N PCG/ABPC/CEZ/CMZ/KM/EM%! < [ 2# (No.1,No.5)» PC
G/ABPC/CEZ/CMZ/KM® T &H o 7=, £ DT X TH B
— 9 7 XA ~—VEELLIZ,

% £

BI 0 5 [50)] 1Z219964F 7> 5 19974 12 L & N @ B fH % &

81



Table 23. Characteristics of MRSA isolates from food handlers

Strain 1 2 3 4 5
Prefecture-

Facilitios Hyogo*A Hyogo*A Hyogo-A Hyogo+B Fukuoka*A
mecA gene + + + + +
Biotype® Human Human Human Human Human
Coagulase type v m 111 i m
Phage group m+ MY 1 I il I
Enterotoxin type C C C - C
TSST-1 + + + _ +
production

PCG/ABPC/ PCG/ABPC/ PCG/ABPC/ PCG/ABPC/ PCG/ABPC/
Antibiogram® CEZ/CMZ/ CEZ/CMZ/ CEZ/CMZ/ CEZ/CMZ/ CEZ/CMZ/
KM KM/EM KM/EM KM/EM KM

B —lactamase
production

a) Devriese,L,A. et a/.[40,41] and Isigidi, B. K. et a/ [42].

See footnotes on Table 6.

+ + + + +

b) Miscellaneous
¢) Abbreviations are shown in Materials and Methods of fourth paragraph in

chapter 1II.

ETSIOND BRIEICE T 5 H BT FNUEKEORERWZ
L, REERIFI2.6% ThoTctHEL VWD, &6 [51]
T RN BEARNORS G- ESHEOMEZEEBI00ANIZ DWW T,

AR bl > T, BEE»S O @ DEEZEZ1T ., X400 A
H 65 AN (16. 3%)7%%%@7%? K WHEmREBLEZ, AR D
[52] TR EEMA O F R &M it F & 3260, 788X
FHEAN103 AN, HARE AI97TA ., B W KT ¥EE 269N, 4
fie 78 ¥ 136 8, M 8 E ¥ 156 N, E A KT
WERH124 A0, TR EEE 104N OFF1,414 N O 5 T BE
oW THAEL., MHEFEIZT10.9~33.0%0&EHIZH L | F
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FoxTrrue hFoAMEDM(41.9%) 08 KB EL< . KWT
CH (29.0%). B (9.7%). B+DM (9.7%). A+B7% (6.5%) .
A+C+DRI(3.2%)TH VvV . AR L [52] oW &E TIx & &K
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DOWTIEABHTHLLID, GESBiKkO 7T v FF 2 M
T B (53.3%) 0 i b £ <. W TAM20.0%, CH10.0%,
D#6.7%., A+B® . A+CHl | B+D® BN Z Hn £ N 3.3% T dH -
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ThoTe, B M TIEHFAEORERN37.9%(11/29), & i I
W& BN 45.0%(27/60) T H - 7=,
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77y —YM+M#ECTH o7z, 4k P = 78 FF% v CH T
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6. B — 7 7 % ~—BELEERR
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R A

Table 24277+ X o512, R L 223k AWM IX 3+ X T
Human®™ T & » 7=,

a7 7T — B8R B TIE 238k 228k (95.7%) 28 B B & 4,
Z O WNRITIVE NI (40.9%) Tl b % < . KW TV 5
(22.7%). 11 5 48k (18.2%) . I & 34 (13.6%). VIl & 1#k (4.5%)
Tholt, Tz et oo Mary s g —MOM
A, AR VR oOMBMAERSK &LL<, kW TBA
DV S48k, BE - MR LK ONCH - MA N ZNEN3%K., B
AoV R, CHA o VAL CH - VIR . A+DA . IR K O BAY
UTH TN EN1IKR Th o 7o,

77— VAR TIX 23K P 1838k (B6.5%) N Bl S, D
WEIRITIM A N6k, IRAREDN4AKK., VEELRIK TH -7, F
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Table 24. Biotypes, coagulase types and phage groups of human enterotoxigenic

S. aureus isolates

Enterotoxin type

A B C A+D Total
Characterisitic category (n=8) (n=9) (n=5) (n=1) (n=23)
Biotype® Human 8 9 5 1 23 (100%)
Coagulase type I 0
I 3 1 4 (18.2%)
Il 3 3 (13.6%)
v 8 1 9 (40.9%)
A% 0
VI 0
VI 4 1 5 (22.7%)
VI 1 (4.5%)
Untypable 1 1 (4.3%)
Phage group I 0
il 0
II 2 1 3 6 (26.1%)
A% 3 3 (13.0%)
Miscellaneous 0
Mixed group® 1 2 1 4 (17.4%)
Untypable 5 5 10 (43.5%)

b) Devriese, L. A. et al.[40,41] and Isigidi, B. K. et al.[42].
See the footnotes on Table 6.

c) Mixed groups (No. of isolates): I /II (1), I /I /Miscellaneous (1),
I /Miscellaneous (2).

A R B T, Table 2512 /8 9 &k 912, 238k H 15k
(65.2%) kA LW 2o A CHMEZRL, T TR
ZAIMMEMRCB —TF 7 F~—¥EEALEL, EA M TIX15
%o+ X THPCGE ABPC, 68 8 KM, 4%  CEZ & CMZ,
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Table 25. Anitimicrobial resisitance patterns of human enterotoxigenic

S. aureus isolates

Enterotoxin type

A B C A+D Total
Resistance pattern (n=8) (n=9) (n=5) (n=1) (n=23)
PCG/ABPC® 4 3 1 8 (53.3%)
PCG/ABPC/KM 1 1 2 (13.3%)
PCG/ABPC/EM 1 1 (6.7%)
PCG/ABPC/CEZ/CMZ/KM 2 2 (13.3%)
PCG/ABPC/CEZ/CMZ/KM/EM 2 2 (13.3%)
Susceptible 2 5 1 8 (34.8%)

a) Abbreviations are shown in Materials and Methods of fourth paragraph

in Chapter II.
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Summary

Staphylococcal food poisoning caused by enterotoxin-producing
Staphylococcus aureus 1is an prevalent food-borne disease
throughout the world. In many countries, the foods that most
frequently involved in this type of food poisoning are raw milk,
milk products, meat and meat products. In Japan, raw meat and
meat products have only infrequently been involved in
staphylococcal food poisoning, but the consumption of raw meat
and meat products has been on the increase yearly in Japan. To
prevent food poisoning caused by meat, it is important to
determine how much actual contamination with enterotoxigenic S.
aureus in retail raw meat occurs. However, little information is
available on the incidence of enterotoxigenic S. aureus in meat.
The author thus attempted to detect S. aureus and enterotoxigenic
S. aureus in retail raw pork, beef, and chicken meat in Japan
(CHAPTER I).

Enterotoxigenic S. aureus have been isolated from retail raw
meat, dressed carcasses, hindquarters and the enviroment in
meat-processing plants. However, there is insufficient information
on the detailed characteristics of the isolates. The author
investigated the phenotypic and genotypic characterization of the
enterotoxigenic S. aureus isolates from retail raw pork, beef and
chicken meat (CHAPTER II).

In human medicine, nosocomial infections caused by
methicillin-resistant S. aureus (MRSA) are common throughout
the world. Information regarding the isolation and characteristics
of MRSA from foodstuffs and foods is insufficient, although
several studies have been reported. The author attempted to

detect MRSA strains from retail raw meat samples in order to
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examine how MRSA contamination prevails in the food hygiene
field. In addition, the present study aimed to characterize MRSA
isolates by phenotypic and genotypic methods (CHAPTER 1I).

S. aureus are present in the nasal vestibulum, intestinal tract,
and on the skin surface of healthy humans and other mammals or
birds. However, the prevalence of S. aureus inhabiting the
anterior nares of humans and animals has not yet been
sufficiently studied. The author investigated the distribution of S.
aureus, enterotoxigenic S. aureus, and MRSA in the anterior
nares of healthy humans, pigs, cattle and chickens. In addition,
the present study aimed to characterize the isolates by phenotypic
and genotypic methods (CHAPTER IV).

These studies and results are described below.

I. Prevalence of S. aureus in retail raw pork, beef, and chicken

meat

From May 2002 through September 2004, a total of 604
samples comprising 80 pork, 80 beef and 444 chicken meat
(thighs, breasts, wings, livers, gizzards, hearts and ovaries) were
examined for the contamination with S. aureus. The organism was
isolated from 24 (30.0%) of the 80 pork, 31 (38.8%) of the 80 beef,
and 292 (65.8%) of the 444 chicken meat samples. The S. aureus
contamination rate in chicken meat was surprisingly high
compared with pork and beef. There was no significant differences
in the detection rate of S. aureus according to the type of chicken
meat examined. With respect to chicken meat, samples positive
for S. aureus were detected in all the 47 prefectures in Japan and
in 131 of 145 supermarkets investigated. By introducing the
enrichment culture method for S. aureus, the detection ratio

remarkably increased.
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II. Phenotypic and genotypic characterization of S. aureus
1solates from retail raw pork, beef, and chicken meat

1. Biotyping of S. aureus isolates

S. aureus isolates from pork (n=28), beef (n=37), and chicken
meat (n=714) were subjected to the biotyping. Twenty-four(85.7%)
of the 28 pork isolates belonged to the human (n=17) and K-8
+CV:A (n=7) biotypes. Thirty-one (83.8%) of the 37 beef isolates
belonged to the human (n=27) and K-8 +CV:A (n=4) biotypes.
Five hundred and sixty-six (79.1%) of the 714 chicken meat
isolates belonged to the poultry (n=408) and the human (n=158)
biotypes. The pork, beef and chicken meat examined in the
present study was frequently contaminated by S. aureus
belonging to the K- 3 +CV:A or poultry biotypes, suggesting that
the isolates originated from live pigs, cattle, and chickens. In
addition, the human biotype, which is characteristic of strains of
human origin, has frequently been isolated from pork, beef and
chicken meat, suggesting that the isolates might incidentally be
contaminated by workers handling the raw meat during

processing.

2. Enterotoxin production of S. aureus isolates

S. aureus isolates from pork (n=26), beef (n=33), and chicken
meat (n=360) were examined for enterotoxigenicity. Ten (38.5%) of
the 26 pork isolates produced enterotoxins B (n=5), A (n=3), C
(n=1) and A+D (n=1). Nine (27.3%) of the 33 beef isolates
produced enterotoxins A (n=3), B (n=2), C (n=2), and D (n=2).
Seventy-eight (21.7%) of the 360 chicken meat isolates produced
enterotoxins B (n=50), A (n=14), C (n=8), D (n=2), A+B (n=2), and

A+C (n=2). All enterotoxigenic isolates from pork and the majority
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of beef and chicken meat isolates were classified as belonging to
the human biotype. The production rate of enterotoxins in the
isolates of the human biotype was significantly higher than that

in isolates of other biotypes.

3. Coagulase types of enterotoxigenic S. aureus isolates
Enterotoxigenic isolates from pork (n=10), beef (n=9), and
chicken meat (n=78) were subjected to the coagulase typing. All
of the 10 pork isolates were typable, and 4 of these belonged to
coagulase type VII, 3 to IV, 2 to VIII, and 1 to III. Eight (88.9%)
of the 9 beef isolates were typable, and 2 of these belonged to type
ITI, 2 to III, 2 to IV, 1 to VI, and 1 to VIII. Seventy (89.7%) of the
78 chicken meat isolates were typable, and 37 of these belonged to
type VII, 15 to VIII, 11 to IV, 3 to V, 2 to IIl and 2 to VI.
Interestingly, most of the beef and chicken meat isolates were
type VII, which is the most frequently found in staphylococcal

food poisoning outbreaks in Japan.

4. Antimicrobial resistance of enterotoxigenic S. aureus isolates
Enterotoxigenic isolates from pork (n=10), beef (n=9), and
chicken meat (n=78 were examined for antimicrobial
susceptibility. Antimicrobial resistance was found in 8 (80.0%) of
the 10 pork isolates, 4 (44.4%) of the 9 beef isolates, and 34
(43.6%) of the 78 chicken meat isolates. The incidence of
multiple antimicrobial resistant types was 87.5%, 100% and 55.9%
in the resistant isolates from pork, beef and chicken meat,
respectively. Overall, resistance to PCG and ABPC, irrespective of
source, was the most frequent. Forty (87.5%) of the 46 resistant
isolates were f -lactamase producers. From the standpoint of food

hygiene, it i1s noteworthy that antimicrobial resistant isolates
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were frequently found in retail raw meat.

5. Phage types of enterotoxigenic S. aureus isolates
Enterotoxigenic isolates from pork (n=10), beef (n=9), and
chicken meat (n=78) were tested with the 23 phages of the
international human typing set. Four (40.0%) of the 10 pork
isolates were typable, and 1 of these belonged to group III, and 3
to mixed groups. Six (62.6%) of the 9 beef isolates were typable,
and 1 of these belonged to group III, 1 to group V, and 4 to mixed
groups. Fifty-one (65.4%) of the 78 chicken meat isolates were
typable, and 43 (84.3%) of these belonged to group III (n=22) and
the mixed groups (n=21). Overall, most of the pork, beef and
chicken meat isolates were lysed by the phages of group III, which
are the most commonly found in staphylococcal food poisoning

outbreaks.

6. Pulsed-field gel electrophoresis (PFGE) of enterotoxigenic S.

aureus isolates from raw chicken meat and epidemiology

The 78 enterotoxigenic S. aureus 1isolates were further
analyzed for their epidemiological relationships by using PFGE.
A total of 44 PFGE patterns were identified. The enterotoxin
types A, B, C, D, A+B, and A+C isolates yielded 11, 22, 6, 2, 2,
and 1 pattern, respectively. Identical enterotoxin types, biotypes,
coagulase types and PFGE patterns were shown in isolates from
different types of chicken meat at the same supermarkets and
from samples taken from different supermarkets in the same
prefectures or in isolates from samples obtained from several
different prefectures. Among the 50 enterotoxin type B isolates,
27 (54.0%) yielded three similar PFGE patterns that differed by

only a few fragments, suggesting that they were closely related
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genetically. The three patterns were found in isolates of samples
that retailed at 17 supermarkets in 11 prefectures, indicating that

they may be disseminated among raw chicken meat in Japan.

III. Prevalence and characterization of MRSA in retail raw pork,

beef, and chicken meat

A total of 777 isolates from pork (n=28), beef (n=37), and
chicken meat (n=712) were tested for methicillin resistance by
screening on oxacillin agar and identification by PCR. Only two
mecA-positive MRSA (designated C17 and F14) were isolated from
raw chicken meat retailing at two supermarkets in two
prefectures. The isolate C17 showed the human biotype, coagulase
type III, phage group I « III, the lack of production of enterotoxins
and TSST-1, resistance to PCG/ABPC/EM/GM/KM,and p -lactamase
production. The 1isolate F14 showed the human biotype,
coagulase type III, phage group III, the production of enterotoxin
C and TSST-1, resistance to PCG/ABPC/CEZ, and B -lactamase
production. The PFGE patterns of the two isolates differed from
each other. The two isolates were found to belong to the human
biotype, which 1is characteristic of strains of human origin,
suggesting that the two MRSA 1isolates were transmitted
incidentally by workers handling raw chicken meat during the
process. The two MRSA isolates harbored SCCmec type IV, which
has been commonly found in so-called comminity-aquired MRSA

1solates.

IV. Prevalence and characterization of S. aureus, enterotoxigenic
S. aureus, and MRSA in healthy humans and animals
1. Isolation and characterization of S. aureus, enterotoxigenic S.

aureus and MRSA from the anterior nares of humans, pigs,
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cattle, and chickens

From May 2003 to December 2005, a survey was conducted of
the distribution of S. aureus, enterotoxigenic S. aureus and MRSA
in the anterior nares of 3 kinds of animals and humans. S.
aureus were isolated from 11 (37.9%) of 29 students, 27 (45.0%) of
60 food handlers, 57 (86.4%) of 66 pigs, 20 (19.8%) of 101 cattle,
and 4 (9.5%) of 42 chickens. Thirty-three (86.8%) of the 38
human isolates belonged to the human biotype, 52 (91.2%) of the
57 pig isolates to K- 8 +CV:A (n=30) and K- 3 -CV:C (n=22), and 10
(50.0%) of the 20 cattle isolates to K- B3 +CV:A. All of the 4
chicken isolates were classified as the poultry biotype. The
anterior nares of humans, pigs, cattle, and chickens harbored
host-specific biotypes, which are characteristic of strains of each
host. Enterotoxigenicstrains were isolated only from humans,
comprising 8 students and 15 food handlers. The entertoxigenic
23 isolates produced enteotoxins A (n=8), B (n=9), C (n=5), and
A+D (n=1). Nasal carriers may be considered the main source of
contamination of foods with enterotoxigenic strains. Five
mecA-positive MRSA strains were isolated only from the 5 food
handlers at 3 food-processing facilities in 2 different prefectures.
Intrestingly, the identical enterotoxin type, biotype, coagulase
type, phage group, antimicrobial resistance type were shown in
isolates from 2 food handlers at the same facility. This suggests
that the spread of MRSA from one food handler to another was

uncommonly in this facility.

2. Biotypes, coagulase types, phage types, and antimicrobial
resistance types of enterotoxigenic S. aureus isolates from
humans

The 23 enterotoxigenic S. aureus isolates from the anterior

107



nares of students and food handlers were characterized. All of
the 23 1solates belonged to the human biotype. The most
predominant coagulase type was IV (n=9), followed by VII (n=5),
IT (n=4), III (n=3) and VIII (n=1). One strain was untypable.
Thirteen (56.5%) of the 23 isolates were phage typed, and 10 of
these were associated with lysis by phages of group III. Fifteen
(65.2%) of the 23 isolates were resistant to two or more of the 12
antimicrobial agents such as PCG (n=15), ABPC (n=15), KM (n-6),
EM (n=4), CEZ (n=4), and CMZ (n=4). All of the resistant

isolates were f3 -lactamase producers.
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