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The prevalence and antimicrobial susceptibilities of Staphylococcal isolates from bovine milk samples
were assessed. From January 2009 to October 2009, a total 287 bovine milk samples were randomly
collected from 15 stock raising farms located in northern area of Kyunggi province and cultured for
the presence of Staphylococci spp. A total 79 staphylococcal isolates were recovered from the milk
samples. The predominant isolates were S. aureus (43.03%) and S. chromogenes (24.05%). Antimicrobial
resistance patterns of 79 Staphylococcal isolates against ampicillin, chloramphenicol, ciprofloxacin,
erythromycin, gentamicin, oxacillin, teicoplanin, tetracyclin, and vancomycin were tested. Staphylococcal
isolates revealed the highest resistance to ampicillin (56.96%) and oxacillin (39.23%). Of 31 oxacillin
resistance strains, 8 strains carry mecA gene which is responsible for methicillin resistance.
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Table 1. Identification of Staphylococci spp. isolated from bovine
milk
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Table 2. Antimicrobial agents and their breakpoint for the
determination of resistance

Strains No. (%)
S. aurues 34 (43.03)
S. chromogenes 19 (24.05)
S. xylosus 10 (12.66)
Coagulase negative staphylococci (CNS) 5 (6.32)
S. saprophyticus 3 (3.80)
S. simulans 2 (253)
S. warneri 2 (253)
S. equorum 1 (1.27)
S. haemolyticus 1 (1.27)
S. homonis 1 (1.27)
S. sciuri 1 (1.27)
Total 79 (100%)

Interpretation (ug/ml)

Antibiotics

Senstitve Intermediate Resistance
Ampicillin <0.25 >0.5
Ciprofloxacin <1 2 >4
Chloramphenicol <8 16 >32
Erythromycin <0.5 1-4 >8
Gentamicin <4 8 >16
- S. aureus <2 >4
Oxacillin
CNS <0.25 >0.5
Teicoplanin <8 16 >32
Tetracyclin <4 8 >16
. S. aurues <2 4-8 >16
Vancomycin
CNS <4 8-16 >32

27F(2.53%), S. warneri 2715+2.53%) 1|3 S. equorum,
S. haemolyticus, S. homonis, S. sciuri Zr 172 B E AT
(Table 1). 53] HZ 59 &9 FUE5Y Aoz 75
QW Q)= S. chormomogene®} S. xylosus”} CNS 5% 7173
iz 2 F2]® 22 Schultz (24)2} Sampimon (25) 5] 4

Hshe QTS ¢ 5 A

[o

S AlFoM EEE EIxA s ATS dide=
ampicilling X33 959] U WA ez 754 2
AR AAEETE Al e AARE CLSI) 7ole 2l
< ot AXEEer 27 SME CLSIY tols gl1e u}
2} BHEIITK Table 2)(4). Ampicillin®] 73-%- MICso> 1 pg/ml,
MICo2 4 pg/mlolR e Ul/dul&-2 56.96% ATt Chloram-

phenicol®] 73-¢- MICsp2 8 pg/ml, MICoo> 16 pg/mlo|AS
o WAEE-S 10.13% 9tk Ciprofloxacin®] 7% MICspS
0.06 pg/ml, MICo 0.5 pg/mlio]on WAHE-S 0% Tk
Erythromycin®] 73-$- MICso- 0.25 pg/ml, MICsoS >64 pg/ml
oo WAHIE-S 11.39% Stk Gentamicin®] 73-$- MICso
£ 003 pg/ml, MICo 64 pgmlo]om Agul&e
15.19% 9tk Oxacillin®] 73 MICsp2 0.5 pg/ml, MICo
16 pg/mle]lem PAdHIE-2 39.24% H ). Teicoplanin®] 7
$ MICso2 0.03 pg/ml, MICo2 8 pg/mio]em fAdnl &
2 0% ATk Tetracyclin® 7%~ MICso= 0.03 pg/ml, MICgo
>64 pg/mlolor WdHlE2 13.92% ATtk Vancomycin]
739 MICsp2 0.03 pg/ml, MICop2 32 pg/mle] o /dH]
£ 1.27% A tHTable 3). AAZHoZ tjFte] gAYA|ol tst

WA wlgo] & %1 53] ciprofloxacin, teicoplanin 2

Table 3. MIC values distribution of the 79 Staphylococcal isolates from bovine milk

Abs Number of isolates with MIC (ug/ml) M%E g/f;lgge Inter;()(ryj ;atlon
=003 006 0125 025 05 1 2 4 8 16 32 64 >64 range MICy MICe S I R

Amp 1 9 10 14 3 13 9 19 1 - .. <003~8 e 43‘53) (5g597)
Cam - 0 - 1 - 3 1 3 31 2 3 <006~64 8 16 (876% 9 2523) (10813)
CGp 8 31 4 13 17 4 2 - - - - <0.03~2 006 05 (97717) (2%53)

67 3 9
Em 3 6 12 35 11 1 2 - - - L7 0m->6 025 >64 (T 0 s
Gm 47 7 3 - - 1 4 1 3 4 27 <003~>64 003 64 (816‘(‘)1) (3;) (151219)

48 31
oxa 1 - 6 20 24 13 - - 7 6 -2 0meed 05 06 (5o (35.24)
Tei 28 9 20 15 6 - - - 1 - .. <003~8 012 05 (17090)

6 2 11
Tt 1 2 5 1 12 21 18 5 3 - -4 mese 1 2 (GO T e
Van 1 2 8 17 20 2 6 - 2 1 .. <0~32 o5 2 1 !

(97.46) (1.27) (1.27)

S, Sensitive; I, Intermediate; R, resistance

Amp, ampicillin; Cam, chloramphenicol; Cip, ciprofloxacin; Em, erythromycin; Gm, gentamicin; Oxa, oxacillin; Tei, teicoplanin; Tc, tetracyclin; Van,

vancomycin.
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1 2 3 4

M5 6 7 8

<l mecA(210bp)

Fig. 1. Methicillin resistance gene (mecA) observed in oxacillin
resistant Staphylococci. Lanes: M, 100 bp ladder; 1, S8; 2, S14; 3,
S26; 4, S27; 5, S51; 6, S56; 7, S80; 8, S96.

vancomycin®l] tgF W&o ¢ e AL g FHHoZ
A A SHUAAA FAAR] ampicillinel] sk WA
H&-L 50%7F daL 3] oxacillin®ll 3 WAEE 39.24% =
A=A JERTE Ampicillink WA HIEE Gentilini
(27.6%)(9), Sawant (17.24%)(26) 52 Ax}te} HlwalRS o
338l =%k ot Bal (58%)%5 (3)& Moon (60%)(18)S] A7
o} vuEtEE e HIS A=) WaRIEdS & + ATk
Oxacillin®] 739X Gentilini (5%)(9), Sawant (10.17%)(26)3}
HwE ws w9 E2 S ¢ 4 oy Bal 21.95%)(3) &
o] Ay}l HuFPS e I £ AL & F (T T
s At F #EE] o 97} methicillin WA
Foly 74 ZAAMIE methicillin 33412 E<HEE =4
wjFof AR A AARE oxacillin® 2 thAlS}aL oxacillin
ol Adel™ methicillin Aoz H3chd4, 29). upeis &
A AT methicillin THA! oxacillinS AFE3l] 23R
o 3dulx] Moz A A HAA B w5 T
39.24% 9] A7 WHTYS ¢ & AUTE 53] WY &
@2 CLSIY] 7lol= glell w2} S. aureus= >4 pg/ml, CNS
£ 20.5 pg/ml oS WATOE BHEIth PenicillinAl 3
YA ZF oxacillin®l] thgF WAIHlEo] 71&e] AT Axte} H]
Al A e A2 B8 F QA8S B3 Fof A7 uE
CNSE FAHo=2 X3 Aol £ AFdies Hxw
T CNSE 7 Agg Aol7]dl o7t s & Y&
Aoz Mtk gt 7t verith FikRoklA AlLgse
T8 PAAETF Aol= ol¢h 22 WAEATEFY HlEo] tEA
el she 9oz Alggth

flo K

0%

Methicillin LHASTXL mecA2| Z4MH
B Ao B 7929 IS ATl i 3

Table 4. mecA positive strains and MIC of oxacillin against these
strains

Strain No. Species mecA MIC (pg/ml)

S8 S. aurues + 8

S 14 CNS + 16

S 26 S. aurues + 8

S 27 S. aurues + 16

S 51 S. aurues +

S 56 S. aurues +

S 80 S. sciuri +

S 96 S. aureus + >64

A U FEE 4% 29 ampicillinell  digh WAdRIE
(56.96%)& 71& A7 A3} FARHA 2 UK(11) oxacillinel] T
gk A HIE(39.24%) 0] =AI VERSTE SRR o2t A=
A 74 AAL] W2 E A3 (phenotype) A19] AT}l
3 upgpA] B AFlAE -2 (genotype) = ©19F IR|R=A]
Aol 7] 23t 317)19] MR-staphylococci W5 IO
HXAY WAl #Ashks A mecA ] B HIEE E<ls}
} PCR ¥H3-& 2A8tdth EF PCR 7S o]&3)e] wr
St A} oxacillin WA 05 317 = mecA B 057} 871
S Q153 t(Fig. 1 and Table 4). Methicillin penicillin
o] Aggdo] A7l ol dis) E&4< X5 BHE Yehie
FAAZ FHUAANAITe] X F RIHEHA ARESke] kot
A|&Z2l methicillin®] AF-S 23]8 methicillino] 432
MRSA % MRCNS9] Z7}= =3 EA7F H JAth2).
Methicillin WA37171-2 ARk¥ 0 F PBP2aS FH3hH= methicillin
WA SRR mecAd SRR EA12(13, 15) B- lactamse A8
Aol A=z o] Avle AE FRETHLE). £ ATellA
= W8T F mecAol 710s U3t BEE RIS $I8t
o] PCR Whe-& AAZE Aap A 45 T 8709 Tl
mecA T2} EAEE AL FI3HAHE Moon 5 (18)¢]
AT Axtol] w2 methicillin WA 759 7Z-$ MICZZ]
EHYEH mecA EAY FHAF 0] HIEA] X5k A1 ofy
ghe vt itk & A7 AFelME 31749 WA #3558
7N Tkl mecAE EAS AL olElst AT Artel XSk
Methicillin Aol thet AFS Rlsh= WHoll= oxacillin
o] MICZA, cefoxitin TJ2~=H, oxacillin T]223H S9o] &
oolgg wttel BEYXEe @42 tE d7aFdMs
18y
Atole] EYUX|E MRSA HU= MRCNSOA U &2 Aoz
LA UTH16). mecA FRAAE BASHA] douME &
ol methicillin WS el o5 2% U3 7ol
mecA A B ©]9] B-lactamse A 53 22 thE WA
7140 &8 Ao 7 AlFHTK16, 17). mecA B 87/l AF5
67 T= S. aureus. 2 M(Table 4) Y X|= CNSHt} sHA|9H
A7IES B4 2 8FA ERIE mecA= EF S
aureus 2 PBB2a$} @714 Fo] Lx3}iLk o] Bal &
(39 a7 ZAAeE YR|gh= A OZ HIE CNSo|AT} staphylo-
coccal cassette chromosome mec (SCCmec)Z 33 F|+= mobile
genetic element Joll mecA7} ATIL U= AT
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