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Abstract: To investigate the prevalence of Staphylococcus aureus and drug resistance at pig farms and during slaughter and processing,
507 pork and environmental samples were collected from farms, slaughter and processing, and markets. A total of 136 Staphylococcus aureus
strains were identified according to the GB.4789.10-2010. All isolates were tested for antimicrobial susceptibility by the disk diffusion and E-test
methods. The presence of genes conferring resistances to tetracyclines, macrolides, and lincosamides as well as the mecA and mecC (mecCa,cazsy)
genes carried by methicillin-resistant S. aureus (MRSA) strains in the isolates was examined by polymerase chain reaction (PCR). The
results showed that the S. aureus infection rate of fresh pork from slaughterhouses was (44.11%, 60/136), and this value differed significantly
from the rates at other sources (P < 0.05). The resistance rates to penicillin, tetracycline, and clindamycin, which are used to treat S. aureus
infection, were (92.64%, 126/136), (56.62%, 77/136), and (50.00%, 68/136), respectively. The multidrug resistance rate was 56.62% (77/136),
and the main resistance profiles of S. aureus strains were CIP/P/CN/TE/CLR/SXT/DA, P/CLR/DA, and CIP/P/TE/CLR/C/SXT/RD/DA. The
drug-resistance genes carried by S. aureus stains posed a serious problem, and gene with the highest detection rate was the tetracycline-resistant
gene tetK (90.44%). This study provides a theoretical basis for controlling the spread of multi-resistant strains of S. aureus in the food chain.
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Table 1 Isolation of S. aureus strains from different pork products
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Table 2 Drug susceptibility testing of S. aureus isolates

20 ot 25 400%
AL LGS nAEE TBEAF 2 XS0 A 8RN AR ] S 4

(n=29) (n=65) (n=33) (n=9) (n=136)

AR CIP 28(96.55) 16 (24.61) 10 (30.33) 0 (0:.00) 54(39.71)
RAMEFE CN 21(72.41) 13 (20.00) 6 (18.18) 0 (0.00) 40(29.41)
PEZNALEES CLR 27(93.10) 26 (40.00) 14(42.42) 0 (0.00) 67(49.26)
FABEE C 1(3.44) 10 (15.38) 20(60.61) 2(22.22) 33(24.26)
R AR R 4 7 SXT 28(96.55) 13 (20.00) 16(48.48) 0 (0.00) 57 (41.91)
BT ES F 0(0.00) 3 (461) 3(9.09) 0 (0.00) 6 (4.41)
Flia-F RD 1(3.44) 2.(3.07) 14(42.42) 0 (0.00) 17(12.50)
WTEE£ DA 29 (100.00) 19 (29:23) 20(60.61) 0 (0.00) 68(50.00)
kiek KF 0 (0.00) 0 (0.00) 11(33.33) 0 (0.00) 11(8.08)
EES =S MH 0 (0.00) 1 (153) 11(33.33) 0 (0.00) 12(8.82)
TE 28 (96.55) 20 (30.76) 29(87.88) 0 (0.00) 77(56.61)

(0)¢ 0 (0.00) 2 (3.07) 15(45.45) 0 (0.00) 17(12.50)
B-A B P 29 (100.00) 55'(84.61) 33(100) 9(100.00) 126(92.64)
FOX 2 (6.89) 7 (10.76) 13(39.39) 2(22.20) 24(17.64)

VAN 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

i 1. BEH5 AT CIP-FRAWE, CNAKkEE, CLR-AFEEER, CAEE, SXT-AF7##%, Fokd%A, RD-#4F,

DA-ZMEE, KF-kFrEws, MH-KEFEy TE-WIRE, OX-Eekdhik, P-HE%, FOX-.7#BT, VAN-Z+E£; 2. a - #%

G L BEFIRT; D EBFEER AR, cETHASRN, dkAERAGE S,

i, 35 90.44%, HAT 6 #Rok A iz i DU K bk

30¢
.l | 2 [RIF 4547 tetM AT tetkK, 37 tetk B tetM (X ¥y b
% 5 2l HRIUTRF 560N 53.98%, 7 HH 73 B kA iy LR (1 DY
5 y IR FTHZGHELR] . R FIREASRE A tetM JER 47 B35
‘f o110 o ‘fét%ﬁ, K E T RE A S A H tetM #5717 %
5_H 6 . H ) S, )y 24.28%, BATSEIEE N (P<O.05) o A
1 Hl:lﬁ 1. .H.D.l%ltcl.,é. B R R R TN 2525 5 ermAVBIC #571y

0701 23 4 5 67 8 91011 1213 N 1642%, Hrh ermB #EH R E (11.76%,
255 | F 16/136) , 5 BRI ARIAABESGTA SR BUR BRI R PG
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Fig.1 Multidrug resistance FdE PCR faillghi s, A% mecA A1)
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Table 3 Detection rate of antibiotic resistance genes in different S. aureus strains (%)

FaA B RSB FEIPEAR I 9% ( FabE B R4 )

AR ENAER KA OEHRT AxA© i ® 2F" ARR C Bk p
mecA 0.00~29.00 28.57(2) 0.00(0) 15.00(9) 0.00(0) 2222(2)  2424(8) 15.44(21) >0.05
ermA 0.00~12.00 0.00(0) 0.00(0) 1.67(1) 0.00(0) 11.11(1) 3.03(1) 221(3) >0.05
ermB 6.00~23.00 14.29(1) 18.18(4) 6.67(4) 20.00(1) 2222(2)  1212(4)  11.76(16) >0.05
ermC 0.00~10.00 0.00(0) 9.09(2) 1.67(1) 0.00(0) 0.00(0) 0.00(0) 2213) >0.05
tetk 84.00~100.00 85.71(6)  95.45(21) 91.67(55) 100.00(5)  88.89(8)  84.85(28) 90.44(123) >0.05
tetM 0.00~24.24 0.00(0) 0.00(0) 1.67(1) 0.00(0) 0.00(0) 24.24(8) . 6.62(9) <0.05

linA/linA  0,00~67.00 0.00(0) 0.00(0) 3.33(2) 0.00(0) 66.67(6) 33.33(11) 13.97(19) <0.05

E: aRfAGER; bEREFEEELR o ETHHEAR,

A5 ermA Al ermC £ H RISK T ermB 1K
e, Hrh ermC Wi N 2.21%, KT R
AP ermC RS H 2 36.80%; T PUPRZ tetk JEpRIH5HT
HEGE, N 90.44%, WA A A
tetk [{IA Hi %6 35.80%. TIREAAEMIXPEZ R, thrThE
EibaASKIEE %, ARFE— 7. MRSA SRR
B, H5HER. KAER. UHR. EBERAIHER
i 25 R A8 50%, LbAE MRSA 75 5 ™% i 241 .
MRSA BN B-PN RIS BT B 2590 A R R FE 1R i
2y, RN 17%~93%, i fE S /A H#E N mecA
R4t B- N BRI PTBR 25 5 A IR ) B AT
BRAEGEOAR, BT HIEWN mec JEP Al &K
WANBEE. WU REZ PR, SO
FANPYIRE IR 2120,

A CLSI 2012 FrifhmE MRSA ZfaifHr
mecA ik R BEL A HAth AT PRI 24 B 8 (7

BRE, WHEBREGEN 2a (PBP2a) 54 Mepa bRtk
D RA R BT/ DHUIE S MRSAZR I N L) PBPs
GEA)TTF RIS PBP2a, 7 11 g F4E G AT 241
A mecA .

25 Eukae Gl % A E AR 4R 8 Xt

X} 43 B 1) 136 KRR 6 FhiR25FE K, 1A
FhRZG 3L (94 25.00%(34/136), & =R 243 K K
BL A 5.15%(7/136), ok BT B 4 5
{1485 T P 24 B DR FRT Rk L350 70 BS 31 tetM A tetK,
VOB T3 BN ZG ML B e, HUIX 7 MR E AN [FIRE
AR ER 7 255 tetKo TVUM R RIS AR
TSR AR R BRI 2 R R AT 4565 03l
K 53.98%, 16.42%, 11.77%. &3] &4 =Fhi
P DR TR R LR BRI BT 4852ty (1 i 24 B PR (R — 2,
HAR N 4,

* 4 ERBHEIREN LIS TN AR E

Table 4 Antimicrobial resistance profiles of S. aureus isolates and the resistance genes carried

F5 o KA B LGESE il GEZEX
S44 Hk ) B 1R CIP-P-TE-CLR-C-SXT-DA ermA ermB, tetk
S101 ek =ik T P P-TE-CLR-DA ermB, linA’/A tetk
S103 FoAAT o3 P-TE-CLR-DA-FOX ermB, linA’/A, tetk
S104 A Lk CIP-P-TE-CLR-C-SXT-RD-DA-KF-MH-0OX-FOX ermA tetK tetM
$105 o) Lk P-CN-TE-C-SXT-RD-DA-KF-MH-OX-FOX linA’/A tetK tetM
S122 VA Uk P-TE-CLR-C-SXT-DA ermB,tetK tetM
S126 ) ik P-CN-TE-CLR-C-DA ermB, linA’/A tetk

E: 1. BEHFERT CIP-3RAVE, CN-ARKEE, CLR-AEE 4L, C-AEE, SXT-A7##9, DA-LHEEL, KF-ki
ey, MH-Ki55E, TE-WHRE, OX-Kekdik, P-5E%, FOX-K#HT.

SRR, AR BURE PRSI B 2525 8, 3
WP AE KR RTINS 52 J DR 5 T < 8 600 0 67 R P i
L R, TR 2 RS AR P S R T
BIAFETEIR, & BBrE, K 2eeings+ PCR
RGN 24532 DA RE A% B 4T AR RF RS 24 7K 1A H SR A )

P SRR, TEIRE 3 i el
£ MRSA, {ERIIZEHE T [E SMRIE 177 5E3% MRSA
Ko P2 I TR AN T 1738 R BLEE MRSA iR
T mecA ZAMEA mecC, N ATHIFIFTE MRSA [#)25
SE T IEREPY . [ PO MR RS, SR R AR AR I 3
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