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Abstract

Forty strains of Staphylococcus aureus were isolated from mastitic milk. As a result of
antimicrobial susceptibility test, the strains of S aureus revealed 475% were resistant to
ampicillin and penicillin, and 7.5% to gentamicin. But 45% of isolates were sensitive to
antimicrobial agents tested. In case of enterotoxin production, 56.3% of 16 strains produced
enterotoxin D. Two strain of enterotoxin D producers produced both enterotoxin B and D.
According to isolation date, 15 representative strains were selected. As a results of pulsed
field gel eletrophoresis analysis of the 15 representative strains, 14 strains were identical.
Therefore we consider the identical strains of S aureus have caused continuously bovine
mastitis in this dairy farm. If autogenous vaccine can be made by the strains, it will work
well for the prevention of bovine mastitis caused by S aureus.
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picillin{10yg), amikacin{30ug), cephalothin(30
pg), ciprofloxacin (5ug), erythromycin(15ug),
gentamicin(10gg), norfloxacin(10ug), pernicillin
GQ01IU), sulfamethazole/trimethoprim(1.25¢g/
23.75ug), tetracycline(30ug), oxacillin(1xg), van-
comycin(30pg) 5 12%F Z+HAE A&l o]

TEATE2E Saureus ATCC 259238 AL
sttt HEBEL 37 CAM 18417 Wl F o
Adel 474 ZHskan

Enterotoxin &2 <8t multiplex PCR

Multiplex  polymerase  chain  reaction
(Multiplex-PCR)2 &7'¢] W3S wgslo] A
Aleteitt,

1) DNA 22 : Hookey £'"'9] ®ho] #8fod
s Bgst #FZ brain heart infusion
broth(BHI, Difco, USA)oll F sl 37CellA]
B wfoFek F 12000 goll A SR YR
g3t JAMELS TE buffer 70002 23] A3
3laL o] & t}hA] TE buffer 560 = AEFA1Z
t} 3009 20% sodium dodecyl sulfate
(Sigma, USA), 5ut2 proteinase K(20mg/mé,
Promega, USA), Z8]3 50t lysostaphin
(200pe/m!l, Sigma, USA)S 9& ¥ 37CelA
QOEZF WA ZTh 10002} 5M NaCla}t 80ut
o} CTAB/NaClSigma, USA)E Z33l 6
5ColA 2027F ¥E&3 3 12,000 X g(4C)olA

Table 1. The oligonucleotide sequence of primers

1587 fdRds. A5de T8
5 %2] phenol-chloroform-isoamy! alcohol(25
12411, Sigma, USA)S 7}stz 12,000 % goll A
ALY F AEHE F7sto]  absolute
ethanol (Sigma, USAXS A&z 2~3u)
A7vsted -70°CollM a2 XA
Xgoll Al 2087 fHEs & A <
ethanol2 13] A3 t}g A DNAE A
F 7AZAZ % 30pte] TE buffer® FHA1A
ACol| BAstdEA ARE3siict

2) Primer : Ztz}e]  enterotoxin
Johnson'”e] B.38 primerE (3)Bioneerol
g8 o=ty Abgsihsith

3) PCR BF2Z71 : PCR mixtures &9
HE Wsto] AMgsll e, PCRYME S |
95C 1¥7Y denaturation, 56°Colr 28
annealing, 72ColA 1&7+ extensiong PCR-
Gene Cycler(Bio-Rad, USA)E o]&3ly
30 cyclesg, vkA 9} extensionS 72Cojx] 7
7F AAsg Y. PCR-products:E 1% agarose
gelel Al 100V, 1A+ H719% F ethidium
bromide(EtBr, 05ug/mé)E s Tz
stoll A SZAES 9 F A1 Fodsiunt

e

primer+

o
of

oL

Pulsed field gel eletrophoresis (PFGE)

PFGE= Jorgensen '%¢] w2 w3 sio
HAAsFA T Aufalol A A Mot JEg F

Primers 5 >3 sequence Location  Expected size(bp)

sea SEA-1 TTGGAAACGGTTAAAACGAA 490-509 121
SEA-2 GAACCTTCCCATCAAAAACA 591-610

seb  SEB-1 TCGCATCAAACTGACAAAGG 634-653 477
SEB-2 GCAGGTACTCTATAAGTGCC 1091-1110

sec  SEC-1 GACATAAAAGCTAGGATTTT 676-695 257
SEC-2 AAATCGGATTAACATTATCC 913-932

sed  SED-1 TAGATAAAGTTAAAACAAGC 354-373 318
SED-2 TAACTTACCGTGGACCTTC 652-671

see  SEE-1 TAGATAAAGTTAAAACAAGC 491-510 169
SEE-2 TAACTTACCGTGGACCCTTC 640-659

- 277 -



3 HZHe FHebod 5miel BHI broth(Difco, gouw E2g&2 1999 3¥o 235(575%)%
USA)el AE3le] &9t wioker #+94& EET 73 =9ktH Table 2).

gHo®m 3000xgelM 2027 9 AT F

A} 05mee] EETR®Ao0 g RGAIZIC M Table 3. Antimicrobial susceptibility and coagu-
neole 60CE §A¥ 1% chromosomal lase reaction of isolates
agarose(Bio-Rad, USA)¢} £330 3 2o mold Strai Antimicrobial drug  Coagulase
o] wellel] oF 2508 gdo] H2ofr] oF 202 7F TAMS — esistant patterns Slide Tube

W25t plugE THEAUT Pluge lysis9Y BY?2 P, AM, GM +  4h+
(EET-LL)ell ©7of 30ColM 4417 a18k4 BY4 All susceptible +  Zdh+
o PlugZ 7Aulel EET-SPel 50TelA b3 BYS P, AM v by
weAlzl & EET-SPgle AAstm TE  BY6 B AM o ¢
o } - BY7 All susceptible +  2h+
buffer? 3~43] AM#slgdct React buffer BYSR P AM ~ o
(Promega, USA) 100uell Smal & 15unit=4l  gyg All susceptible v Uhe
gol d2olA 6417 uhAIZiTh Pluge en-  BYI0 All susceptible + 24h+
zyme reaction buffer® AAsIS 05X TBE BY1l All susceptible +  24h+
bufferel 30%7 &2 ¥ 1% PFGE agarose ~ BYI12 P, AM +  24h+
(Bio-Rad, USA) gelel loading3te] 1% low BY13 All Susce})tib]e +  24h+
melting point agarose(Promega, USA)E Z} gg;g I}z % M i %E:
well & $13 05%TBE bufferelX 14CE §4  pyig p am s Uhs
st¥ A CHHEF-DRIN(Bio-Rad, USA)E 183  py7 P, AM + 2hs
o 2041 Tt AuldFsigint. dFel ¢ BYIS P, AM +  24h+
% gel EtBr(0bug/m) 2 GAst] 2] 3} BY19 P, AM +  24h+
ol# #Astdt DNA band® similarity= ~ BYZ0 All susceptible + 24h+
unweighted parr group method of analysis g?;;‘lz ﬁllA?Ascglﬁble i 2321
(UPGMA) 222322 228355 BY23 Al susceptible -+ oane
BY24 P, AM v 24ht

4 BY? Al susceptible . 4he

BY26 P, AM + 24h+

=275 BY27 All susceptible +  24h+
AR FOT S aureust T 405 gggg ZIASI:J/[sceptible 1 2221
BY30 P, AM + 4h+

Table 2. Number of Staphylococcus aureus iso- BY31 All susceptible + 4h+
lated from bovine mastitis BY32 P, AM, + 4h+
Isolation month No of isolates BY33 P, AM, . ’ ah

= BY35 All susceptible + 4h+
January 1999 4 BY36 p’ AM + 4h~
March 1999 23 BY37 All susceptible + 4h+
April 1999 1 BY38 P, AM +  Zht
June 1999 7 g;’ig ?]1 As,ll\J/Is,ceptib]e + 23?

4 - +

July 1999 4 BY4l P, AM v e

_. February 2000 1 BY42 All susceptible v dhe
Total 40 BY44 All susceptible +  24h+
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Fig 1. Detection of enterotoxin genes from Staphylococcus aureus isolates.
M 1kb DNA ladder markerBio—Rad Co), Lane 2467,12,1415;

SEB  producer,

Lane 35:SEB and SED producer,

Lane

1,8,9,10,11,13,16 ; Non-toxin producer.

kb i ——

BRZENE-IE 1S NN U SN DI F5 5 S SN SO & 5 TS |

Fig 2. Patterns of PFGE for Sma | digested genome DNA of Stapfviococcus aureus

isolates.

M Lambda Ladder PFG Marker(BioLabs, New England, USA), Lane ;S

aureus
3 ; pattern b, Lane 13 ; pattern ¢.

ATCC 25923, Lane 2,4,5,6,7,8,9,10, 11,12 14,15 ; pattern a, Lane
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Fig 3. Dendrogram showing the percentage of genetic similarity among the Sma | restriction PFGE
patterns obtained from 15 Staphylococcus aureus isolates.
Number 13 ; Lane 13 isolate of Fig 2, Number 3; Lane 3 isolate of Fig 2, Number 4 ;
Lane 4 isolate of Fig 2, Number 5; Lane 5 isolate of Fig 2, M Lambda Ladder PFG

Marker(Biolabs, New England, USA).
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