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Susceptibilities of Methicillin-Resistant Staphylococcus aureus (MRSA) Isolated from
Milk of Bovine Mastitis to Antibiotics Combined with Sulbactam
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Abstract : Various kinds of antibiotic intramammary infusions are used for treatment of bovine mastitis. As antibiotic-
resistant bacteria are increased, the therapeutic rate for bovine mastitis is decreased. The goal of this research is to
detect significant synergic effects of combination of antibiotics with sulbactam, B-lactamase inhibitor, on methicilin-
resistant Staphylococcus aureus (MRSA). We used 5 strains of MRSA isolated from bovine mastitis with clinical and
subclinical signs. All of the bacteria isolated had resistance to oxacillin and showed multi-resistant patterns in the
antimicrobial susceptibility tests. Minimal bactericidal concentrations of ampicillin, amoxicillin, cephalexin, ampicillin/
sulbactam(2 : 1), amoxicillin/sulbactam (2:1), and cephalexin/sulbactam (1:1) were measured according to broth
microdilution method suggested by National Committee for Clinical Laboratory Standards (NCCLS, M31-A2) to
compare the synergic effects of sulbactam combination with each antibiotic alone. Ampicillin and amoxicillin showed
synergic antibacterial activity to 4 and 3 respectively in 5 strains of MRSA in combination with sulbactam. This study
demonstrates that ampicillin/sulbactam and amoxicillin/sulbactam can be therapeutic choices for mastitis associated with

MRSA.
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w2bA A WAdel A fdd Aol et
sulbactam?} A} AE ALT A9 WAL FEE 7}
7o) JloEet ANERAGL AR ool B3 ArA}
© EIHA Gt w2 d7e 3 2 Ea
d vEdd WY fde] dEF HaA S
‘7ol tidted ampicillin, amoxicillin, cephalexin®] T=
AL olE A9} sulbactam ZFe] FH-g AFH)=] w]
FIAHE o] 83l Blm 2ALEY

ANz A 2

AR #F

2 A7l AHE FNERPTAES 199897 2003 A}
o] A7e ¥ FAE, AA= BN U wE £9
ARG o1EE 3] fFoA BE FFolt) o
7552 National Mastitis Council (NMC)ollA A3 &
FE9EHE 20 wEt $EHUSL, A 24 ARPA
oxacillin(SAFI Ryl tieh A4 2 thAhAS Hole 3%
Rhe st AEE FFES Ao ARE w7k 10%
glycerolo] ¥-f-¥ trypticase soy broth (Becton, Dickinson
and Company, USA)ll ¥ -70°C2 W% RIAIIAL, A
A AugFste] AMS-3T

Cla3 &iHol| ofst SHM| ZiMZ4Al

Zt fUE Aol tiste] A 25S Horel) Sle)
‘48 FAA 2= (BBLTM, USA)S ©]&3t ampicillin
(AM), kanamycin (K), ciprofloxacin (CIP), trimethoprim-
sulfamethoxazole (SXT), cefoxitin (FOX), doxycycline (D),
chloramphenicol (C), tylosin (TyL), lincomycin (L) tHa}
EFU2I 29 Adsid deEdd g4 A
< 9319 oxacillin (0X) O3S AHEsITH

URIHX] OISO olat BRX L4M AlY

7F FAA H sulbactam HEe &FE Hrlshr) A
NCCLS (National Committee for Clinical Laboratory
Standards)] @gebe] weh AAMA W FHAY (broth
microdilution method)E AH&-3tY FHAAFEE (minimal
bactericidal concentration, MBC)E Z%3I%TH29). & Aj& ]
AME A= ampicillin, amoxicillin 2 cephalexin (5
dAlehelH, o5 FWAE D= T sulbactam (34| 2F)
¥ W3t ampicillin/sulbactam (2 : 1), amoxicillin/sulbactam
(2:1) ¥ cephalexin/sulbactam (1:1)9] FAS o] A&
ATk Z A tiEk SREE 512 mg/ml (wiv)el 84
< TSI AL 2 N3t 512, 256, 128, 66, 32, 16,
8, 4, 2, 1, 0.5 mg/ml (w/v) DAY 3MAE viEo] Argd
< MNESAT MBCeE E2AIEE Qdle] 2+ 34qujse)
FAA N FF] 275 FES F, 37°C 24M7 W &
0.0l mIE NFHSEFAIL, 5% sheep blood agar plateo] HE

95e -

sel 240070 W1 F, Yol AVIA W FE
=2 Palgi

i
Do
P>
off

2

Cl2a3 &ibol| olgh &M Zkd ZHAL

AlE AR XY T FFE BT oxacilling
¥ gste]  ampicillin, kanamycin, doxycycline, chloram-
phenicol, tylosin & lincomycinoll A4S BYoH, F
10708 A ta=m 5 @i ool dis) WS Bole
A 25UE FA5Ach(Table 1).

SIMUR|uiX| D|Zks|MHol <lst EEM Zrd AlE

Ampicillin S=AAY] B8] ampicillin/sulbactam (2:1) ¥
ol i AMFaF F SN dFelM AdEY A5
ERNSATHTable 2). =3}, amoxicillin®] 7-$-olle 570 Al@d
F Z 3709 @504 sulbactam B 2:1)2 FHEA &
a3o] FHUT. Z2Y} cephalexin®] -5, ZE Ald+
o sl DEAME-3 sulbactam M (1: 1)) AFFE H]
ABIHE W) xXfo]F HolA| 9ESkTh(Table 2).

4 40 3l 2E YA ES AL} sulbactam T
Al AMA] Ao o7} I, amoxicillin/sulbactarm &
FH2 amoxicillin B AREo) H|8] 038 AFHo] 7HAs
A TH(Table 2).

n F#

A FeEPM e A= FAYAY Ago = A W
4 Age] 80| FTRINELEA), 718y WiHez & ¢
HA SNz et olugl Streprococcus uberis,
Streptococcus agalactiae R Klebsiella spp$t E. coli 59
AlFANE W&ol EoXT Athd,17). 2ol o7 &
A W& o= MRSAZF &ollA Aoz AF 7€
0oL BYE 9)o(12), 3E98Ee 8% AR FEx
Aot & At ARFHNE 75 52 v A

Table 1. Antibiotic susceptibility pattern in methicillin-
resistant Staphylococcus aureus isolated from bovine mastitis

Strain Antibiotic disk

no. AM* K CIP SXTFOX D C TyL L Ox
1 R R R $§ S R R R R R
2 R R R 8 8 R R R R R
3R R I R R R R R R R
4 R R R R R R R R R R

5 R R R R I R R R R

*AM: Ampicillin, K: Kanamycin, CIP: Ciprofloxacin, SXT:
Trimethoprim-sulfamethoxazole, FOX: Cefoxitin, D: Doxycycline,
C: Chloramphenicol, TyL: Tylosin, L: Lincomycin, OX: Oxacillin.
"R: resistant, I: intermediate, S: susceptible.
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Table 2. Comparative bactericidal activity of three antibiotics (ampicillin, amoxicillin, and cephalexin) and their combinations with
sulbactam against methicillin-resistant Staphylococcus aureus isolated from bovine mastitis

Minimal bactericidal concentration (pug/mL})

Strain no. Ampicillin -~ Ampicillin/sulbactam  Amoxicillin ~ Amoxicillin/sulbactam  Cephalexin  Cephalexin/sulbactam
1 8 2% 16 2% 4 4
2 16 1* 32 I* 16 16
3 4 2% 2 4 4
4 0.5 0.5 <0.25 2 4 4
5 64 2% >256 2% <0.25 <0.25

*Increased bactericidal activity with combination of sulbactam compared with single agent.
Decreased bactericidal activity with combination of sulbactam compared with single agent.
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