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A total of 414 Staphylococcus aureus strains isolated from raw meat, humans, pigs and chi-
ckens between 2002 and 2005 were examined for susceptibility to 14 antimicrobial agents
by the agar dilution method. In the isolates from dressed meat, the resistance rates were
54.4% (107/196), 66.7% (12/18) and 50.0% (9/18) in isolates from chicken, pork and beef, re-
spectively. In the isolates from minced meat, the resistance rates were 78.1% (25/32),
83.3% (25/30) and 65.4% (17/26) in isolates from chicken, pork and beef, respectively.
Most (86.7%) of the 195 resistant isolates showed multiple resistance to between two and
eight antimicrobials. The most frequent anitimicrobial resistance profiles were PCG/ABPC
(47.3%) and PCG/ABPC with other antimicrobials (one to six antimicrobials, 24.3%). Relative-
ly high frequencies of resistance were observed with PCG (37.8%), ABPC (37.8%), OTC
(20.9%), NFLX (17.5%) and EM (10.3%). The other 9 antimicrobials such as DSM, KM,
LCM, BFLX, CP, MPIPC, CEZ, CEX or CET showed resistance levels below 10.0%. Only one
MRSA isolate was isolated from minced pork. Commercial raw meat may contain resistant
S. aureus posing a potential risk to consumers. In the isolates from the nares of humans,
pigs and chickens, the resistance rates were 50.0% (17/34), 96.4% (53/55) and 100% (5/5)
in isolates from humans, pigs and chickens, respectively. Resistance to PCG and ABPC was
the most frequent in isolates from humans (38.2%) and pigs (65.5%). The pig isolates were
also highly resistant to OTC (61.8%). A high frequency of restance to LCM (100%), OTC
(80.0%) and EM (80.0%) was found in the isolates from chickens.
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Table 1. Antimicrobial resistance of S. aureus isolates from commercial raw meat

No. of resistance (%)

Antimicrobial MIC range Dressed meat Minced meat Total
agents® (ug/mi) Chicken Pork Beef Chicken Pork Beef n 105;52210)
(n=196)» (n=18) (n=18) (n=32) (n=230) (n=26)

PCG =<0.125-128< 2 (31.6%) 11 (61.1%) 8 (44.4%) 7 (21.9%) 0(66.7%) 13 (50.0%) 121 (37.8%)
ABPC 1-128< 2 (31.6%) 11 (61.1%) 8 (44.4%) 7 (21.9%) 0(66.7%) 13 (50.0%) 121 (37.8%)
oTC 0.25-128< 8 (19.4%) 3 (16.7%) 0 14 (43.8%) 0 (33.3%) 2 ( 7.7%) 7 (20.9%)
NFLX 1-128< 3 (16.8%) 2 (11.1%) 2 (11.1%) 14 (43.8%) 2 ( 6.7%) 3 (11.5%) 6 (17.5%)
EM =<0.125-128< 2 (11.2%) 3 (16.7%) 1( 5.6%) 1(31%) 4(13.3%) 2( 7.7%) 3 (10.3%)
DSM 2-128< 4 (2.0%) 2 (11.1%) 0 7 (21.9%) 0 (33.3%) 3 (11.6%) 26 ( 8.1%)
LCM 0.5-128< 14 ( 7.1%) 2 (11.1%) 1( 5.6%) 1( 3.1%) 5 (16.7%) 0 23 ( 7.2%)
BFLX 0.5-64 8 ( 4.1%) 1( 5.6%) 0 1(31%) 3 (10.0%) 2(77%) 15( 4.7%)
KM 0.5-128< 7 ( 3.6%) 0 1( 5.6%) 2 ( 6.3%) 1( 3.3%) 1(38%) 12( 3.8%)
CP 4-128 1( 0.5%) 1( 5.6%) 0 0 2 ( 6.7%) 0 4( 1.3%)
MPIPC =0.125-16 0 0 0 0 1( 3.3%) 0 1( 0.3%)
CEZ 0.25-64 0 0 0 0 1( 3.3%) 0 1( 0.3%)
CEX 2-128 0 0 0 0 1( 3.3%) 0 1( 0.3%)
CET =0.125-8 0 0 0 0 0 0 0

@ Abbreviations: PCG, benzylpenicillin; ABPC, aminobenzylpenicillin; OTC, oxytetracycline; NFLX, norfloxacin; EM,
erythromycin; DSM, dihydrostreptomycin; LCM, lincomycin; BFLX, benofloxacin; KM, kanamycin; CP, chlorampheni-
col; MPIPC, oxacillin; CEZ, cefazolin; CEX, cephalexin and CET, cephalothin.

Y No. of isolate examined.

FERHRERIC N TE D - 7. 26T, 320 i 195 £k
(60.9%) MEHFIHET, 7 DEAIMHERIA H 2 &, Table
3ITRT LI, A 47T DREIME SN, 26 1 (13.3%)
DIBAFME, 169 B (86.7%) M Atk 2R L. ZH
i ¥ Bk < 1 2 &l & 8 Al A8 L & 72 3, PCG/
ABPC 7 (80 #k, 47.3%) & PCG/ABPC %% & LT
iR (1~6FD M ma i (41 #,
24.3%) 75, ZHIMUED 71.6% %2 DT,

4. RBEA, KH K UIEO RO

feE A3k 34 #Reb 13 ¥k (38.2%), K1k 55 #kr 36
Pk (65.5%) 05 6-5 7 ¥ v — ¥ AFEE L, FHE 5 HIZd
NTCIFEAETH - 72,

KB ER 13 Table 4 1S9 & 91T, (@EEAHSRRE
T3 PCG & ABPC i #x b & < 382%, K\ TKM
(20.6%), CEZ (11.8%), CEX (11.8%), EM (8.8%), DSM
(8.8%), MPIPC (8.8%) T, MKH¥HkETIE PCG (65.5%),
ABPC (65.5%), OTC (61.8%), NFLX (29.1%), CP
(25.5%), KM (12.7%), EM (5.5%), DSM (5.5%), LCM
(3.6%) T, FHIEFETIZ LCM (100%), OTC (80.0%),

M (80.0%), NFLX (20.0%) ® 4 #IZ D AfittE% 7R L
fo. B, BEEANHRIEKED mecA EizTRE D
MRSA T& - 2.

AR E Table 2 1I/RT K DI, fEHEAHRME
50.0%, WKHIRFE 96.4%, FBHIRPE 100% <, = O3EH|
iR % H. % &, Table 3 1ZRd & 51T, (@AM

FEF 8 BUTAY T SN, 17 ¥k 13 Bk (76.5%) D3 #liit
YT, i, KHRHETIEET 12 BUcsrd Sh, 53 fkeh
51 £k (96.2%) 2 Al Tcdh - 7. mbEL Aotk
A, miHRbEE i, PCG/ABPC &Y (f@RE AR, 7

Table 2. Frequency of antimicrobial resistance in S.
aureus isolates

Source

No. of antimicrobial
resistant isolates/No.
of isolates tested

Dressed meat Chicken 107/196 (54.6%)
Pork 12/18 (66.7%)
Beef 9/18 (50.0%)

Minced meat Chicken 25/32 (78.1%)
Pork 25/30 (83.3%)
Beef 17/26 (65.4%)
Subtotal 195/320 (60.9%)

Living individual® Human 17/34 (50.0%)
Pig 53/55 (96.4%)
Chicken 5/5 (100%)
Subtotal 75/94 (79.8%)

@ Isolates from the nares of healthy humans, pigs and

chickens.

Pk KISk, 15 ) B LU PCG/ABPC B

I fth D FEF A

s R (AR, 6 ¥k IKHR, 218K Td -
7o, BBHRFE TSRS N THZHIm M T, 45k
1 #4H LCM/NFLX BT - 72,

OTC/EM/LCM i,

Z

=

Tk 418 13 1988 FE & 1989 fFic ILEE DA IC

1 B EEANMM R T b o BREE OB RFHEZTTO,

ae%ﬁ%l’ﬂ

Rk D 30.4%, WKKSAIEHREED 38.5% & X 48N
HSERED 30.0%, BHAKRT 31.2% MEEXIMREAER L
o &, FRFXBITIE 17.6% A EM, 16.0% 75 PCG,



103

"UAYIYD ) (81d g ‘urwWNy ‘Y :Jodq paourl ‘gIA NIod paourll ‘JIA ‘USDIYD PaduIll ‘DA Joaq passalp ‘g( Iod passalp ‘J USNOIYD PASSAIP ‘(] SUOTIBIAAIAQY (
‘T 9IqB], UO $9)0UJ00] 9} 993 (o

(I dN  XTAN/XTdd /INOT/INSA/IA/D10/0ddV/D0d (1) N (D O ‘7) 0a  XTAN/XT1dd/010

(1) da INOT/INSA/INE/DL0/dD/0ddV /D0d (€)0d  XTIN/WOT/D10

(D H XA0/ZA0/IN/INE/JdIdIN/ OV /90d (1) O XTIN/I/OLO
(M H XA0/ZAD/IN/IWA/0ddV/D0d (@O XTAN/WNSA/OL10
(1) 0a XTIN/IWOT/INA/D10/0ddV/D0d (2) oa XTIN/INE/DL1O

@ H XA0/ZAD/IN/OdIdIN/OdaV /D0d ¥ 0 (1) 0oa WOT/INA/D10
(1) dN XA0/ZE0/0L0/0dIdIN/OddV /90d (1 d XTIN/OLO/dO

(2) oa XTIN/X 149/ INOT/ /D10 (1) da (1 da (1 od  XTIN/OddV/950d

(1) ON XTIN/IWM/INSA/0ddV /D0d (D dN  XT1d4/0ddV/90d

(1) da INOT/INI/INE/OdaV /D0d (Hod  WOT/0ddV/90d

@ d IWO'T/INSA/INE/0dEV /90d (D H (1) dN (1) 0a IW3L/0dEaV/D0d
(1) GN ISL/INSA/INE/OdaY /D0d (1 d @ dN‘(@0oa  WNSA/0ddV/950d

(1) gN XTAN/X149/010/0d9V/90d (1) da ‘) oa Nd/0ddV/D0d

(1) dIN NOT/INSA/D10/0ddV/90d 6) d (1) dIN (1) da ‘() 0a 010/0d9V/90d

(@) dN (1) 0a WO'T/INA/010/0ddV/90d (1) oa XTIN/X1d9

(1) dN INSA/010/dD/0ddV/D0d (1) oa XTIN/IN

(1) 0a XTIN/X 149/ INOT/INT (1) N (1) 0d XTIN/INSA

(1) O ‘(%) 0d XTIN/IWOT/INA/D10 (1O XTIN/INOT

(1) da IWO'T/INSA/INE/0L10 ©d (8) O ‘(8) 0a XTIN/OLO

(M d (M d XTIN/WE/OLO/dO (1) oa IW3I/0L0
(1) dN INOT/IN/D10/dD (1) dN NSA/010

(1) dIN (1) Oa XTIN/X1d9/0d9V/90d (1) 0oa Wd/010

(1) oa ISL/INE/0dEAV /D0d @D dWH (I1) g (2) dA (9) DI (9) €d (9) dd ‘(%) 0a 0ddV/90d

(M H INSAQ/INA/0dgV/90d (1) 4d ‘(») 0a X TN
(M d XTAN/D10/0ddV/90d @H (1) oa NI
(L) d (1) oa IW3I/0L0/0ddV/90d @H (1) GV “(€) IIN ‘(%) O (1) Oa NSa
(1) dN INSA/010/0ddV/90d (1) 9N ‘(%) 0a el

(M d 010/d0/0ddV/90d (1 d (1) O (S) @O 210
(1) 0a NM/d0/0ddV/90d (1 d %)

[eNPIAIPUT SUIAT] Teay [eNpIAIPUT SUIAT] EEIN wroyyed 9oUR)SISaI

uro3jed 90UR)SISAT [RICOIIWNIUY

(S91BJOST JO "ON]) 92IN0S

(S91B[OST JO "ON]) 90IN0S

[eIqoIormupuy

suayoIyd pue sSid ‘SUBWINY ‘JEoW MBI WOIJ SIIR[OSI S7a4np °S JO SUIojjed 90UB)SISAI [BIOIOTWIIUY g 9[qe]



104 HAMEE Vol. 24, No. 2 2007

Table 4. Antimicrobial resistance of S. aureus isolates from healthy humans, pigs and

chickens
No. of resistance (%)
Antimicrobial MIC range
agents? (ug/ml) Human Pig Chicken Total
(n=34)" (n=55) (n=5) (n=94)
PCG =0.125-128 13 (38.2%) 6 (65.5%) 0 9 (52.1%)
ABPC 1-128< 13 (38.2%) 6 (65.5%) 0 9 (52.1%)
OTC =0.125-128< 0 4 (61.8%) 4 (80.0%) 8 (40.4%)
NFLX 1-64 0 6 (29.1%) 1 (20.0%) 7 (18.1%)
CP 4-64 0 4 (25.5%) 0 4 (14.9%)
KM 2-128< 7 (20.6%) 7 (12.7%) 0 4 (14.9%)
EM 0.25-128< 3 ( 8.8%) 3 ( 5.5%) 4 (80.0%) 0 (10.6%)
LCM 0.5-128< 0 2 ( 3.6%) 5(100%) 7 (7.4%)
DSM 4-128< 3 ( 8.8%) 3 ( 5.5%) 0 6 ( 6.4%)
CEZ =0.125-64 4(11.8%) 0 0 4 ( 4.3%)
CEX 2-128< 4(11.8%) 0 0 4 ( 4.3%)
MPIPC =0.125-32 3 ( 8.8%) 0 0 3( 3.2%)
CET <0.125-8 0 0 0 0
BFLX 0.5-2 0 0 0 0

@ See the footnotes on Table 1.
Y No. of isolate examined.
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