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Abstract : Staphylococcus aureus is one of most prevalent intramammary pathogens and have
characteristics which are not easily eradicated. Recently, to understand the sources and &msmission
of S aureus, many studies have focused on the subtyping of field isolate. This study was preformed
to investigate the distribution pattern and characteristics of the isolates using phenotyping and genotyping,

Samples were collected from milk of each udder, cow bodies (perianal region, vagina, tail,
udder skin, sole) and environment (floor, liner, milker's hands, water, towel, insect) from 6 herds
located in Kyung-gi province. Forty five strains of S aureus were isolated from 3 dairy herds (A,
B, C) and were typed by hemolytic pattern, antibiotic resistant pattern, enterotoxin typing and PCR-
based DNA fingerprinting. Slime productivity was also compared by each subtype to examine
potential infectiousness.

Of 45 strains, 41 were isolated from milk samples and 4 were isolated from liners. No strains
isolated in the bodies and environment. Forty five strains isolated were classified as 18 subtypes
by phenotyping and genotyping. There was common subtype between A and B herd, but the
subtype of C herd showed different pattern. Among predominant subtypes, 60% of S aureus
strain isolated from A and B herd showed subtype I and 50% of S aureus strain isolated from C
herd belonged to subtype VI and X II. Neither somatic cell count (SCC) nor slime production
was significantly different between predominant and minor subtypes.

In summary, the study revealed that liners play more important roles in the mode of transmission
than environmental sources. Several subtypes can be found in a herd, only a few subtype, however,
was largely associated with the majority of infection.

Key words : Staphylococcus aureus, mastitis, muliplex PCR toxin typing, PCR-based DNA

fingerprinting, somatic cell count.
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229 Fde B dFo2 U8 AA¥E F
2A712 f2E ARNYLEAN J @ FAF &4
z2Yge e F2Y AGH AWPoT. 83 Sw-
phylcoccus aureus = F28 Q4 +EEY 4479
FURAM A 443 #429 FAARE A E
& F AN S aureus 7} ZEHE ZHERLE &8I}
@1 updo] vj S 7] & ole] i@ d+7t A&
Hozg APHa Jop* @ A7y d@oz S
aureus o B A AT} o] oA fEH )& &
Hs7) M ALY Aol B AAE A 2o
Yasty dupuiEs Ane £ 4 G5 F
3 glofok @rh’. AFAA S aurens o] R: FHW 7
A9 F8 AP oz FfA ZHolWg B AYol
A ZLea geA 907 2% AR Y &
2, FAFAANN FAE BAA S aurens Y FRAAE
z] Z‘% 5:4 T 9&;}8.16,20,21,24'

449 A& Fd3cd Ao LT A oY
g BFE /AU FAY 2 HAd A
S aureus & oY EF3HE HEE 1A phage typing
£ 3% coagulase typing, hemolysis pattern, antibiogram
tesistant pattem 5 E¥ ¥ ¥7F U RELP(restriction frag-
ment length polymorphism) typing, PFGE(pulsed-field gel
electrophoresis), MLEE(multilocus enzyme electrophoresis),
RAPD(random amplifiled polymorphic DNA) fingerprinting,
ribotyping, plasmid analysis ¥ #3A4& Aoz ¢ &
AYH B2 ddsded EIYH ERE0 483
EF7 4R 2E5Yo) Hold Aog g3A Yot
¥, o] & RAPD fingerprinting )¢ 9] primer& ©] 4 8}
54 47149 i@ A4o] glo]= DNAY g4 &
g debd & Q7] Wi 3EY o A |
$371Y 2R S8 o} PRF PPo2AN® AT
o FAY BE, A2 729 ] §8 dFdE
A% E Wyolo®,

olF g AstA g EF PYE o]} S aureus
29 $2AMY dgd FHESL Wil x¥eo] I
P2 Qi) ol ¥ XA EAA & 9 F8 oY
3 A4 olg o2 EFE. Sordillo er al*& $F A
Pe e Saureus 7t Q] oY o2 FFHAT IF F

A WA &Y ol¥gte] 249 RMW FHEE Yo
oo 8¢ c). Piccinini ef al *& ¥ $TW S aureus
7} plasmid pattemef] wel ¥ o}¥e] RS 21F
§ ol¥o] 9%F A @rix st WHHANA S au-
reus ] o} PHE &5 AR LoZEo fF A5 Y
9] a}o)7} 9irh. White ef al '3} Aarestrup ef al'S A Y
g3 ydAo] ZE S aureus ol ¥ KA ¥ o
Y7o i g2 Abde] A § HE4d
ZAge 5L 2o v gtk

e Aoy EAHE 4979 ot¥y 1 &
AE AHE AL AY WA 2] g o|HE T
A7)z EFAQ F9E WA AL AYsie 8¢
NaxA87t 8 Ao AgE EE T e ¢
& EdolA el g 77 AUA T o4F ot
of g FAAY ZAE Bag vt ok kA B
FAME B/ E Y¥AY A 22§ Saphyloco-
ccus aureus o) g ol¥9] EXYN % EAE ¥
2z & AYE FYPEA

Nz U U

B9 MY U 84 FVIE 2AR +4U R AHA
g 67} 5F& s A8 E AHHATHTadle 1). 2
29 FfF5E 1ot oA Sovkg Atolglen] B
FAYAA FHA B, FHF FFHA, A4, AA
B4 A8 §9 Zol7t AT & BN FIE H
e AMLE 71E22 & AEFY 4 BdAM 17
7, 25% R ITHLE ¥R

ANEZ MY : NEE 3A FFL SARY, 8
AN&2 drol AU

1) RS : fFrEAIRY AFHE NMC(1987) B o F3
o APt 4L By 2Zgoly £77)
2 ARl st AZRA F FFEHE 0% ¢4EEL
2R F AL 9 2E7E HII /5 Eol &4
A B=F FY3A W0ml BF HEY FHAZL
2 29 H2¥oz Uy 9 45789 5-15ml A
= AAGFAS AHF AT BE Ao YA} ¥
A Hn AQAE Fusigch

2) XHEH Y HENHE - $HEAY NBE ¥
&, 4, 28, Y9y, O9 N2 E, 8478
FAL vhe, AH4 ukd, Gold, i &, A3,
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Table 1. Characteristics of Dairy herd

" =

Herd A C D E F
Area Pochon Ansung Pochon Suwon Pochon Ansung
No. of Milking cow 20 50° 26 11 1 40
Bulk milk grade" 3rd 2nd 2nd Ist nd 2nd
Milking parlor system Customary Herringbone Customary Herringbone ~ Herringbone Customary
Postmilking teat dip X X X o o o
Foremilking discard o o X 0 0 o}

Use of scparate towel X X

X X X 0

O : performed, X : not performed.

* Each grade is determined by bulk milk somatic cell count(SCC): Lst grade represent less than 200,000cell/ml. 2nd grade represent between 200,000~

500,000celi/ml. 3rd grade represent above 500,000cell/ml.

AHFA, B2 e .

FEI AL 2-5cm BF W& E HYstn A%g 9
ZAA 2 EAE FHHES AAHA dEe A
Al FAolA ARG BRog FE F 65% NaCl 37}
tryptic soy broth(Difco Laboratories)o] @ it} v z] 7}
A dsiMe 2 BEo2 AHENE FE A
Z A7l & 6.5% NaCl A 7} tryptic soy brothe] R ¢{t}.

TEElEEHY  49dd &9 fEY HEL
NMC AZ%H(1987)0 £33t S aureus £ 2T A
gt

LoopE o[ &3 & AEE 5% +¥Y wiAd HFF
37T A 24X Wgt] gaos AAE JFEE of
Foz Figeol2 HAY agddE ST 23S
A FaoldN Fgdol2 ¢4UFE tFLE coag-
ulase test & Mannitol salt agare]] 4] 8 %2 3} c}. Coag-
ulase tests E7] ¥4 05mle] 73FE oA He ¥
37CAA MY AL HEF AT ol SnHA G
€ 3% 18N A o 24A 7k F7h wj g3
1 2E #A5 ) DNase test= DNase agar(Difco La-
boratories)oll 4 F3te] 18A12F MGF IN G4 Hoj=
A A" FHU7t FsA H8H DNase YAHLE U5
Atk 99 Addgd 2F $A4U & 4N
FHoz 139

HAZE  JALHE 20E FFE 12430 oju9
Fossomatic 90 somatic cell counter®(Foss Electric, Denmark)
£ o] 43tq AMEFE ZH3A

Antibiogram : Kirby-Bauer ¥ w2} Disk diffusion

methodo] o|¥ A& 44 F4 AYE s ¥
AufA]}e] e+ H3 % e} Muller-Hinton broth
(Difco Laboratories)o] 821zt A= wjga At g
g%} 0.5 MacFarland ¥&-§43 nm3te] wjgd g
FFE7} 10%mlo] o] 2 Muller-Hinton agar £} ¥
T BEE olgstd TR T HigYe) =XH
Muller-Hinton agare] 11749] Z4A #+4 JA23E ¥
I 18AIZ G FE A F A wel FgA ] g
A3 g4, FAEE Bk d4A 2eA
] 23 (Difco Laboratoriesy= Streptomicin 10mcg, Gentamicin
10mcg, Tetracycline 30mcg, Novobiocin 30mcg, Penicillin
G 10 units, ampicillin 10mcg, oxacillin 1mcg, kanamycin
30meg, Trimethoprim 1.25mcg/Sulfamethoxazole 23.75mcg,
Erythomycin 15mcg, Cephalothin 30meg & Al-3-3}%l o).
PCR-based DNA fingerprinting :

1) DNA %% : DNA %2 & Takeuchi et o *3} Murmay
& Thompson'’¢] 7]& % YYES £ A gago
TFEed TFE typtic soy broth 1.5mie] HF 3t
37T g% 7]ol A ovemight Bf o & 12,000g 5E
AL AT JAE pelletd TE buffer(pH 8.0) 700p1
2 23] A3 3t3 TE buffer 565p12 228 A1 7t} 30u9]
20% Sodium dodecyl sulfate(Sigma), 5pl9} Proteinase K
(20mg/ml in DW; Sigma), 50pl2] Lysostaphin(200pl/ml,
Sigma)& #7183 37T 0E L WFeAT MEF
100p1¢] 5M NaCIs} 80ple] CTAB/NaCI(10% cetyltrimethyl
ammonium bromide w/v 0.7M NaCl; Sigma)2 E{ st
65T 2087 wWiE F 12,000g01 4 1583 4TAA A

- 997 -



< YR 44 94& Wz 7500 TE buffers
FMZ F % phenol Y & o] &-3te] RaHgch

2) Randomly amplified polymorphic DNA(RAPD)
PCR : Primer= RAPD AP3 primer(5-TCA-CGA-TGC-A-
3; (Futol 2ol *E AHg8ATh PCRY B L van
Bellum ez ™ 7]¢ 3 WY& 48] A}43%T} DNA
100ng, 3% MgCl, ¥% 3.5mM, primer 100pmol, %
dNTP $% 0.2mM, PCR bufferMg® free, Promega) 5pl,
Taq ploy-merase(Promega) 3U, £ w3 o £ F o] 50p7}
HEE FF4E 2718 GeneAmp PCR system 9600
(Perkin Elmer Co., USA)E o] &3}o} 94T 18, 25¢C 18,
74T 28 1 cycleZ 39 39 cycle2 A 33t t}.

1.5% agrose gel(Gibco BRL)el| 2p19] loading buffer& ¥
3¢ PCR product 14plE 100V A 42 A7) G5 & Al
S

Enterotoxin typing : &1 ¥ % 4559 S aureus o o
&}¢} multiplex PCR enterotoxin typing 8 & Alg38t9¢
sea (staphylococcal enterotoxin A), seb (staphylococcal entero-
toxin B), sec! (staphylococcal enterotoxin C1), sed (staphy-

Table 2. Distribution of § aureus isolated from 6 dairy herds

lococcal enterotoxin D), see (staphylococcal enterotoxin E),
tst (toxin shock syndrome toxin)& 3 A}& gt}

i o

KUY Saureus 2 2ei® : B71xd F 67) B3 &
QAo fEU L o EASE S aureuss HALE
23 A, B, C EZd ATt § aureus 7} BelH Y2 D, E,
F EZdMe Ee5A ¢tch(Table 2). ZE § aqureus
€ #F3 ol ReHAoY $AEH Y §
BAMe Fe=A @%ch A, B, C 239 AAL S au-
reus ¥-2 && 22} 30%, 5%, 54% % tHTable 3). As} C2
o] GolvlA S aureus 7} R H 0 ARFo)A
¥ golvs 2& 2N S aureus 7} B HY L
o, CEZol A& 2719 goluist £WolA FAlo) S au-
reus 7t B HAL 149 oo M BuolA Ha
S| A 3 S aureus 7} E-2 H o}

Antibiogram2} ®2uiX|&2| SRY4 : Antibiogram
el A AgAe] de FAAY A JEAE TA PA,

Herd A B C

Milk 9 1 30
Rectum - - -
Vagina - - -
Tail -~ - -
Udder skin - - -
Sole - - -
Muzzle - = -
Floor - - -
Teatcup liner 1 - 3
Feed - - -
Milker's hand - - -
Water - - -
Towel - - -
Fly - - -
Bulk milk - - 1

* not isolated.
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Table 3. Distribution of S aureus in the quarter milks and teat cup liners

Herd A B C Total
No. of sampling cow 20 20 26 66
No. of cow that S aureus isolated 6(30%") 1(5%) 13(54%) 20

1 4 1 7 12(60%"
No. of udder that 2 1 - 5 6(30%)
S aureus isolated 3 1 _ 1 2(10%)

4 -~ - - -
Total no. of udder S aureus isolated 9 1 20 30
No. of liner of S aureus isolated 1 - 3 4
No. of cow that § aureus isolated in both liner and milk 1 - 2 3(3~20)

a‘(no. of cow that S aureus isolated/No. of sampling cow) x 100.
b(ua. of udder that § aureus isolated/no. of udder of cow that S aureus isolated.)x 100.
€ not isolated.

GPAK, GPAKE, GTPAK, GTPAOKECS] 57 o}8 o2 £  Table 5. Hemolytic patterns of S aureus on the blood agar

= &
T 3ATHTable 4). AFFE EF PA groupe] £33, No. of strains isolate from 3 herd

Hemolytic
_ pattem A B C Total

Table 4. Subtypes by antibiogram patterns in 3 herd

ap 9 1 31 41

No. of strains isolate from 3 herd
Group B 1 - 2 3
A B C Total

No hemolysis - - 1 1
PA 10 -* - 10

Total 10 1 34 45
GPAK - 1 9 30 :

not hemolysis.

GPAKE - - 1 1
GTPAK - - 1 1 Table 6. Enterotoxin typing of S aureus
GTPAOKEC - - 3 3 No. of strains isolate in 3 herd

Group
Total 10 1 34 45 A B C Total
* not isolated. sea, sec 8 1 11 20

sed -* - 6 6
BE 33 CEZAL& GPAK/L 3 H 22 td+E A3 see B B . )
o S¥AuiA e S Fd T of, B, ($EUE) ) ,
o 3744 2 FEE ATHTable 5). “ "

Enterotoxin typing : Multiplex PCR Enterotoxin typ- ~ Not detected 2 - 14 16

ing A3} & 455 9] § aureus 5 205-(44%)7} sea 9} sec & Total 10 1 34 45

FAN AASHAL sed = 6F(13%), see & 1F(2%),  *not isolared.

L = 3 1o o : sea : staphylococcal enterotoxin A, sec: staphylococcal enterotoxin C, sed :
It = 2T(4%)7} '}_Hga}ﬁc} seb 1 &H7 ;QRIE}(Flg staphylococcal enterotoxin D, sec: staphylococcal enterotoxin E, #st: toxin
1, Table 6). shock syndrome toxin,
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Fig 1. Multiplex PCR enterotoxin typing,

(a)lane 1: pGEM® DNA Markers, lane 2: seb, see, tst producer,
lane 3: blank, lane 4: strain 40(tst producer), lane 5: strain 425
producer), lane 6 : strain 43(see producer), lane 7: strain 3%(non-tox-
in producer), lane 8: strain 41(sed producer). (b)lane 1: pGEM®
DNA Markers, lane 2: sea producer, lane 3 : sec producer, lane 4 :
sed producer, lane 5: strain 6(sea & sec producer), lane 6: strain
19(sea & sec producer), lane 7: stain 26(sed producer), lane 8 strain
30(sed producer), lane 9 : strain 14(sed producer), lane 10 blank.

2kbp —p
1.5kbp g, |

LKbp g — 8
750bp =%

500bp —p»-=4

250bp —9- G

Fig 2. Polymorphism of S aureus using RAPD AP3 primer.

Table 7. Genotyping by PCR-based DNA fingerprinting

No. of strains isolate in 3 herd

Group
A B C Total
i 9 1 - 10
ii 1 - - 1
iii - - 7 7
iv - - 2 2
v - - 5 5
vi - - 17 17
vii - - 3 3
Total 10 1 34 45

DNA PCR fingerprinting : DNA PCR fingerprinting 7]

A& o) 83t £4539) S aureus & 7/} S HY A o}y

5 4 1%chTable 7, Fig 2). A%} B$- 2o A&

AA 11FF 10501%)7} i o}ge) £8gen, co3

AME 34FF UFT1%)7} iiold T violPo] &89
t}.

E OlHER & : 4539 S aureus B LY YA,

b) |t 23456 7 8

(2) lane 1: 1 kbp ladder marker, lanc 2 : genotype i, lane 3 : genotype ii, lane 4 : genotype i, lane 5: genotype iv, lane 6: genotype
v, lane 7: genotype vi, lane 8, genotype vii. (b) Representative view of different genotype pattcrns
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$4A AYA N, enterotoxin type, $ A8 o}yl
ne 53 oY ERE ¥ A%, BT 1870 ohyez
¥ 4 QSItH(Table 8). AS-ZNA S awens 1033 67
%P} o 1o $HRT, CLTANE 737} ol
VI, 1097} ol X 1o} 48] & %3 175(50%)7}
oHY VIs 99 X 1ol &3tk oY 13} oy VI %
o}y X1 %8 0§02 BRI Unlx o¥e &
SOLEERETY LY

Table 8. Final subtyping by phenotype and genotype

No. of strain isolate in 3 herd

Group
A B C Total
1 6 - - 6
I 1 - - 1
I 2 - - 2
v 1 - - 1
\4 - 1 - 1
VI - - 7 7
VI - - 1 1
VI - - 3 3
X - - 1 1
X - - 2 2
X1 - - 1 1
XII - - 10 10
XIII - - 4 4
XIV - - 1 1
Xv - - 1 1
XVI - - 1 1
XVII - - 1 1
XVIII - - 1 1
Total 10 1 34 45
orym MM ES : F4 oF¥(1, VI, X 1) &5 o}

Y(0-V, VI-X 1, XI-XVD) S aureus o] ZHE ¢
9] HHML4E linear socre= B} O] median testZ ¥
BEM 3142 v median p=0.3483(p ) 0.05) 2.2 F8 o}y

3 24 oky Apeld] Aol G

@

S aureusc WhS- AEAe] & REEY dATeR
A B 2 ANE} B EFAZA de
S ¢ol £ wgd}s] o A FH. S aureus
o AAYT AAYAE 9] f8 o}y g o] 8T o
8 A7 g0 o] FojA ek 53] FRAYl Y& AY
29| AEA S aqureus 8] F4 0] § aureus Fr AW #E
9 984 ¢ /A0 YT A FEF S Boj
9)o} S aureus 7} HAHE & FAL AR, R 099
EASE BE, 47109 71§, 03549, 98, 3, 8
EF9on Aggo] ¥& $TAAE 2P0 23,
SFAAE HAHEY 2PolU ARE FAE A9
o] ojd Aoz BuHUH . E Hom fly7} S aureus
AU 799 APFH Y990) FFHATL” AU ¢
dA H27t & FUg F8 BA¥eRM dEg
#ot1 RAPD fingerprinting® 3 W3 AT, 24 &
AA9) S aureus7t 2& EZoA HAEE FrEW S awrens
o BHA ¥L RFLP typed UENRRU2* phage typing
£ 59 S aureus AW FHAA EE TF AR
3 #dA4 g ol¥o] vtz R’ $¥ MLEEE ¥
8 Atgs d2dM BE FF0 ARBAL A9
gle¢ RIVE H0Y o|g% #3H H4Yd F
840 g ®o] HasAAT A YF& Bo|
EBI% At S aureus €] oW FF& ¥ F9 2
A F4E & oY £ F FH9 Fgo] o EAgn
B}’ ® f57ol B3 F Sauwrens 7} HAHE £¢
§ $AH0) 1 S6HES 8T AFA¥Y F &7 &
oA HAHYT. ol e Ao B dFIME
ol o]9jeo] th& FZE-HolA S aureus 7+ F2 5 A
e A gAY B AYPAME #F o199 49
BANA S aureus & E Ao Folud Mgt
A EYSUTL. S aurens = AYAHY FAFEYeR
A A FAE Aol EFfoN JARRFE
vy 3§y FAletdgolM 3 E SAluigo R vy
o §F7F &g 7|37t WotAUA S aureus A
Zdol 343 F/8AD" S aureus ) oI E B
AE 3 FASHEAA g8 d8 WEiRd ARF &
FA4A A Agdoldel: HIE BHMNE 21 F
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LS S YO R dTAME ol & B
§ Ao FRAE S aureus 7t EAHE 349 235
AR g 309 5309 F3E @EE Y Aol
7t AHF FFAAY £7 AL Hol A 5
At #7234 S aureus o] hE A9 Fole WEH 5
AR ARS8 AR A o) Apo)' D S aureus FF
2F9 B4 Ao g Ao Agdd A £ @
T AYuA EFE BF FAY A{HolER
BANAM S S aureus £ &) 9% FUEL NHTAE
A g 5 k.

B AT E S aureus & otYE 7817 A3t &4
A ZEAF, A 4e] &84, RAPD PCR finger-
printing€ AAEA . Aol A4 fuHY FYF
Q) S aureus o AHEHE Y EHIHOE ¥4 I
42X FAb, capsular polysaccharide, ELISA based typing,
phage typing, automated biochemical profiling®] 1A%+ ¥
A3 AN WA A 9o 2aEdd” 2%
ot A7) phage typing®] S aureus®] %ol lojA B
A% P EFYYP o2 ALREH HAT v fo] Hol
0 g2 448 £540 w3 $dgo] ¥ A% o}
Y}*, o) u]s) RAPD PCR fingerprintingt= ¢/ ¢
e 2 AW & BI1A pimerg o] &3t HA
genome% Y8 RESE FIAFE ot o
By e u e AAHoln AYA TFL TR T A
I genetic mapE TFAFEUE &Y F Yo
RAPD fingerprinting® o]v] 2] AFolA § aureus &
typing 3Hed AHAHY Ae B uHYa™” PFGE7}
RAPD fingerprinting 2.t} #d o] Fr} Frhe 11 o]
e o YHrdg Ayt A Utk £ 4E
o) A3}o| = DNA fingerprinting®} T}E o} £ 544
3 A2 A n CH-TAAN FEFAT &4 A
g4 Yol 2L ASL o}y v} viZ TEHFA B
AYA o} PR FYHT Bo| o F2 AL ¢ T
ATk

E QTN S aureus 8] o}y £E F 749 o}Fo]
& $TAA dosg AAEY T8 oty H LT o}y
ol £93 FYH. o|AL T2 47 R FH ¥
47 o}y B ATAHE @ B2 E FUT"
U2 BHolA S aureus | F o}¥o| Yirict g2
T ol BRHIE SSTh. S aureus & BE o}
Z Yo XA = A9 of¥vte] A& FAHU F4E

£ 9o4 & dux A E@ Streptococcus dys-
galactige 5] THE AT 9 FYATANE 1] EE F
A9 olyo] £ #HY difFeol BAYPe] HuHA
o,

A o}y #F F @) EE 2749 oj¥T F2 3
d@ gl #ostex 4 olFE Y 97 WA
% Rt 33 g0 Utk AA, A7 ABA & A
A% old) A% AHH A& § 4 U} Vicenzoni
et al & S PFQ Ago] ANG $TAA & o}¥ol
%ol yeited oR& A5AY H4F ¢t o
A Aol 7 ofFET FANE Aol 3
Atk €4, § aureus 9 o} FFolA U4 AL frHT ol
A& B4 4377 g8y v AngYs Y4 9
dA g & itk Aolth. Newbould*2 S aureus 66
3% 4T A Fd2 AZHH ddge] gsirdu
gk £F AL Falel S aureus 7} R FAWel
go] Yok AnH e ol ¢ =8 42 Yo
TR AToA A4, 42, 43501 A WA S Holed A
HEFE W G B R e AASA %) AL
Q) #3o] 8 THAW U& NALE AGHA g2
A HEAE 427 g HAM AR e 4%
R AR & Aok AA, o}y Ao FHo=
Aarestrup et al'& AF o}3 9] M x w9 vho] receptor-
compatible carbohydrate?} A8} HiEo] %o} gy
HYT FFo 4A AEE ¢ Jdn 7M. Aara-
strup et al 'S EF FQ o} Y Y52 379 Ao A
s 8o Atz Bl Myllys er al *2 o]
& 3999 A FHo| £4FAA NARRE
HARA F7EAcn HRSAT F, ol A
157} o] BEQEE o] MEol frEFlolA] biofilm type
o2 FAREE J$AZ F ddE HEE A

AMEAANA F8 oY1} Loty e AHEE ¥
2t R Fe4o] gLt o) = Piccinini ef al o] ¥
2g R go] & AYHo| /W A 1YY #Ye]
238 ojd9 olYPurt WHUA o] Yrtu HIgE 4
Egd, AMT$e ZAL S aurens 8 AFYROE
enterotoxin 59 ThE WA Uzt dF Y& L
AL AR ¥
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$eve 24 ¢339 833 FEA4M Y S au-
reus & $EFY, A A% sidE THY ZYY
% o} % 559} enterotoxin typing®} PCR-based DNA fing-
erprinting 7|4 & o]4F HAYH oYL HE FY S
Caureus 8| Q¥H B4 & FYHRAY € 79 2
€ %e3 g
37} $ZAAN 4539 S aweus F YL, o)F
40F= FFA4, 13= IR, 457 577 ol
yolA Feld Aol +MEHS BG4 £eH
A St
B2l® 455 Sauwreus & RHYA YEFS £4
Y3 o}YERE AANE 2F F101A Y o}Yog ¥
FEHAH A B $7L 2FE o} g FHANLCH
& 9E g & yehiith ASTdA EeEE 105
F 6371 o}y 19 %3151 CH+FAA Fa HFF
1737} o} VIg X 1 o] &3l F8 o83 A4 o}y
22 FEH
B A3E 58 24 $79A4 AASE S aureus &
AugA oz @Helre FguT go] g G S
aureus 8] He] vi¢ FL¥E ¢ & AUt £F @
&2 WM S aureus o] 2] o}Yol LAY &
A WA 5 9] oY e] g RES o BAsE R
Z JEHY.
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