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Detection of mecA resistance gene and the antimicrobial susceptibility of foodborne
Staphylococcus aureus in Yunnan Province
YANG Qingwen, GUO Yidan, TANG Xiaozhao, YANG Zushun, ZOU-YAN Qiushuo

(Yunnan Center for Disease Control and Prevention, Yunnan Kunming 650022, China)

Abstract: Objective To investigate antimicrobial sensitivity of Staphylococcus aureus strains isolated from various food
products in Yunnan Province during 2010-2016, in which, distributions of the multidrug-resistant ( MDR) strains and the
methicillin-resistant Staphylococcus aureus (MRSA) strains, and the carrier rates of mecA gene were determined for further
epidemic control. Methods Antimicrobial sensitivity of the strains was detected by VITEK 2 Compact system with GPI and
AST-GP67 cards. Polymerase chain reaction (PCR) with specific primers was used for detection of mecA gene. Results

About 92.00% (299/325) of total 325 strains of Staphylococcus aureus were identified drug resistance, and the top three
resistance were 88.00% (286/325) for benzylpenicillin, 43.38% (141/325) for tetracycline and 40.92% (133/325) for
erythromycin. No strain showed resistant to quinupristin/dalfopristin, vancomycin, linezolid and tigecycline. The strains with
MDR and MRSA were accounted for 47.69% (155/325) and 13.23% (43/325) respectively. Significant difference was
observed in strains from different food products showing resistant to benzylpenicillin, tetracycline and nitrofurantoin (P <
0.05). The strain with 9 drug-resistant was detected in cooked food, fast-frozen food and meat or meat-products. The strains
with MRSA were found in aquatic-products with positive rate of 33.33% (1/3), in meat or meat-products with positive rate
of 17.89% (17/95), in baked food with positive rate of 16.67% (3/18), in milk or dairy products with positive rate of
14.29% (3/21), in cooked food with positive rate of 12.41% (17/137), in fast-frozen food with positive rate of 5.71%
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(2/35). No positive detection was found in infant food, frozen drinks and soy products (P >0.05). Significant difference was

found in resistant rate to ciprofloxacin, moxifloxacin, trimethoprim/sulfamethoxazole during 2010-2016 (P <0.05). Some strains
isolated in 2012-2015 were identified with 9 drug-resistant. Positive rate of MRSA during 2010 to 2016 was respectively 0. 00%
(0/15), 10.00% (2/20), 6.82% (3/44), 14.12% (12/85), 16.47% (14/85), 20.00% (12/60) and 0.00% (0/0). In
strains with MRSA, 43 were resistant to benzylpenicillin (100.00% , 43/43). However, no strain with MRSA was resistant to

vanconycin. The carrier rate of mecA gene in all strains was 37.21% (16/43). Conclusion

The tendency of antibiotics

resistance evolved in Staphylococcus aureus in popular food should be concerned, which would be beneficial to prevent foodborne

disease and guide the rational clinical practice for Staphylococcus aureus.

Key words: Staphylococcus aureus; foodborne pathogens; antimicrobial susceptibility test; multidrug-resistant;

methicilliny mecA gene; Yunnan
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1 min,72 “C#EfH 1 min,20 PMEH ;72 CLE{H 10 min,
1.3 Geit2aorir

K HI SPSS 19. 0 Ge it 5 B b B |, T 8 ¢
BT x £ s 208 SURSR I L BCR H x* K56, 16 30 K
Wl a=0.05,L P<0.05 WERHGITHEXL,

2 #R
2.1 ANTA]E fi v 00 2 BR TR A 25 B0 4G
AN [ i HR 23 B Y 325 Ak <G B (6 4 BK T T 24

%4 92.00% (299/325) i 3 i3l 2 H &R G
(88.00% ,286/325) . U ¥ % (43.38% ,141/325) .
218 3 (40.92% ,133/325) , A At % s 1003577 /38
FEEETT T B R A s e R i B 2 2 Y TR
o AR 7 B0 40 a8 A KW F &
£ G DUAZE kR 2 K p i 25 R 22 72 H Gt e &
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Table 1 Isolates of antibiotic resistance and resistance rate of Staphylococcus aureus in different foods
R HRRG A P R RRER ISR 72 T SR PR LUER ST R
(%) (%) (%) (%) WE(%) (%) (%) (%)

KA (n = 137) 118(86.13)  17(12.41)  16(11.68)  11(8.03) 15(10.95)  16(11.68)  55(40.15)  50(26.50)
5P S (n=95) 87(91.58) 17(17.89) 7(7.37) 12(12.63) 11(11.58) 13(13.68) 35(36.84) 33(34.74)
BHHIILEH (n=2) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
KT (n = 18) 17(94.44)  3(16.67)  0(0.00) 0(0.00) 1(5.56) 2011.11)  7(38.89)  6(33.33)
BHEL R (n=11) 8(72.73)  0(0.00) 1(9.09) 0(0.00) 0(0.00) 0(0.00) 3(27.27)  2(18.18)
A E A (n=21) 20(95.24)  3(14.29)  4(19.05)  0(0.00) 0(0.00) 3(14.29)  11(52.38)  11(52.38)
K (n=3) 3(100.00)  1(33.33) 1(33.33)  0(0.00) 0(0.00) 0(0.00) 1(33.33)  0(0.00)
THE(n=3) 0(0.00) 0(0.00) 1(33.33)  0(0.00) 0(0.00) 0(0.00) 2(66.67)  2(66.67)
WK (n=35)  33(94.29)  2(5.71) 3(8.57) 4(11.43)  4(11.43)  3(8.57) 19(54.29)  17(48.57)
it (n=325) 286(88.00)  43(13.23)  33(10.15)  27(8.31) 31(9.54) 37(11.38) 133(40.92) 121(37.23)
W, - - iz WY

£ E R ST J1 7% et R [LEZSS Binm R Wk g 2 (R F 7 5207 i Wi
(%) (%) (%) (%) (%) (%) (%) FTE M (% )

BIRE (n=137) 0(0.00) 0(0.00) 0(0.00)  48(35.04)  0(0.00) 0(0.00) 0(0.00)  30(21.90)
P4 15 PO (n = 95) 0(0.00) 0(0.00) 0(0.00)  44(46.32)  0(0.00) 1(1.05) 1(1.05)  26(27.37)
P LS (n=2) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
KR (n=18) 0(0.00) 0(0.00) 0(0.00) 10(55.56) 0(0.00) 0(0.00) 0(0.00) 3(16.67)
BRI (n=11) 0(0.00) 0(0.00) 0(0.00) 5(45.45)  0(0.00) 0(0.00) 0(0.00) 2(18. 18)
A5 (n=21) 0(0.00) 0(0.00) 0(0.00) 10(47.62)  0(0.00) 0(0.00) 0(0.00) 7(33.33)
K= (0 =3) 0(0.00) 0(0.00) 0(0.00) 1(33.33)  0(0.00) 0(0.00) 0(0.00) 1(33.33)
ik (n=3) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(33.33)
KT H S (n=35)  0(0.00) 0(0.00) 0(0.00)  23(65.71)  0(0.00) 0(0.00) 0(0.00) 7(20.00)
A7 (n=325) 0(0.00) 0(0.00) 0(0.00) 141(43.38) 0(0.00) 1(0.31) 1(0.31) 77(23.69)

BREE4 L ARAG 2 H R 25 (H) 3 2Ralk Pl Bt
AR 2Y) BARAL , A b PG HH 2 TR 25 TR bk, 2
H M 245 47. 69% (155/325) 5 K i JUTR IR 25 7 #k

B Rt 1 46% (2/137) 1455 4 )
Kyth %0y 2. 119% (2/95) | v K T ) &4 40t %
2.86% (1/35) , L% 2,

F2 TR B PR A 6 4 IR A 22 R T 254 0 (B
Table 2 MDR of Staphylococcus aureus in different foods

IedE S 3R(%) 4R(%) 5R(%) 6R(% ) TR(% ) 8R(% ) 9R(% )
IR (n=137) 13(9.49) 22(16.06) 12(8.76) 7(5.11) 3(2.19) 3(2.19) 2(1.46)
A5 Pl (n =95) 12(12.63) 9(9.47) 9(9.47) 4(4.21) 6(6.32) 3(3.16) 2(2.11)
WL (n=2) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
R (n =18) 3(16.67) 3(16.67) 1(5.56) 1(5.56) 0(0.00) 0(0.00) 0(0.00)
BHRE (n=11) 3(27.27) 0(0.00) 1(9.09) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
FLEFLH A (n=21) 4(19.05) 2(9.52) 5(23.81) 2(9.52) 0(0.00) 0(0.00) 0(0.00)
K= (n=3) 0(0.00) 0(0.00) 1(33.33) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
T (n=3) 1(33.33) 0(0.00) 1(33.33) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
K T ) (= 35) 6(17.14) 7(20.00) 1(2.86) 3(8.57) 0(0.00) 2(5.71) 1(2.86)

TE:3R ~9R S = 1 25 3 JU T i 24 A 4 08 € 3 4 1K 1 1 bk
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325 M4 B (0 4 BR R R LA I 43 Bk MRSA,
Bt 3 13.23% , ForpoKk ™ bl ks 50 33.33%
PS5 G 17.89% 0% 15 B R 16.67% , 515
FLH A 14.29% RRE fh o 12.41% , 3 UK T
il a4 5. T1% s AN dh 59 MRSA K R 22 53 48
TR (X =4.541,P >0.05) , B4 LA 2 T
Al R0 T R AG H MIRSAL LR 3
2.2 ASTRARf R IR A 25 B0 B 45

AN TRVAF A7y 73 B 4 46 B (0 3 4 BR R W BRI U A
TG Vb B RS2 D i e TRV e ) T 2 R 2% S A et
FRX(P<0.05) 47158 % G KM PR KR E
R UMER LAY B LR TR R K
Z AR M AR P 19 T 28 R 22 53 B R e it 22 i (P >

£ 3 KRR MRSA K 1& 0L
Table 3 MRSA detection of different foods

ORI MRSA BBl BEHREL  MRSA ¥ H %/ %
IR 17 137 12. 41
A5 P 17 95 17. 89
B L& & 0 2 0.00
K50 B 3 18 16. 67
BRI 0 11 0.00
5 2w 3 21 14.29
IK 7= 1 3 33.33
A 0 3 0. 00
T VR K TR i 2 35 5.71
At 43 325 13.23

0.05) o ANTRJAF 073 0 5 Y 4 0 10 4 %) 3K A 1 24 F0aK
AR IFE 4,

R4 ARG b o s 1 4 8 608 4 IR 1 TS 254 50 (BR)
Table 4 Isolates of antibiotic resistance and resistance rate of Staphylococcus aureus in different time
i HRR G A P R RKRER 2 NIS R 72 Jié SR PR FARES MR R
(%) (%) (%) (%) UR(%) (%) (%) (%)

2010 4E(n =15) 13(86.67) 0(0.00) 3(20.00) 0(0.00) 0(0.00) 0(0.00) 7(46.67) 7(46.67)
2011 4E(n =20) 18(90.00) 2(10.00) 1(5.00) 0(0.00) 0(0.00) 0(0.00) 10(50. 00) 10(50.00)
2012 4 (n =47) 40(85.11)  3(6.38) 2(4.26) 2(4.26) 2(4.26) 2(4.26) 13(27.66)  12(25.53)
2013 4 (n =85) 73(85.88)  12(14.12)  14(16.47)  14(16.47)  12(14.12)  9(10.59)  43(50.59)  36(42.35)
2014 4 (n =85) 79(92.94)  14(16.47)  7(8.24) 6(7.06) 9(10.59)  12(14.12)  29(34.12)  27(31.76)
2015 4 (n =60) 52(86.67)  12(20.00)  5(8.33) 5(8.33) 8(13.33)  14(23.33)  25(41.67)  23(38.33)
2016 4 (n =13) 11(84.62)  0(0.00) 1(7.69) 0(0.00) 0(0.00) 0(0.00) 6(46.15)  6(46.15)
&1k (n =325) 286(88.00)  43(13.23)  33(10.15)  27(8.31)  31(9.54)  37(11.38) 133(40.92) 121(37.23)
T, , o o oo

0 ST Ty e Je TIHHR ILEZ S LWIEZES 1 i 2z [ kRS avﬁﬁ;ﬁﬁa
(%) (%) (%) (%) (%) (%) (%) FHEME (% )

2010 4E(n =15) 0(0.00) 0(0.00) 0(0.00) 7(46.67) 0(0.00) 0(0.00) 0(0.00) 3(20.00)
2011 4 (n =20) 0(0.00) 0(0.00) 0(0.00) 9(45.00)  0(0.00) 0(0.00) 0(0.00) 1(5.00)
2012 4 (n =47) 0(0.00) 0(0.00) 0(0.00) 19(40.43) 0(0.00) 0(0.00) 0(0.00) 4(8.51)
2013 4 (n =85) 0(0.00) 0(0.00) 0(0.00)  40(47.06)  0(0.00) 0(0.00) 0(0.00)  29(34.12)
2014 4 (n =85) 0(0.00) 0(0.00) 0(0.00)  33(38.82)  0(0.00) 0(0.00) 0(0.00)  21(24.71)
2015 4 (n =60) 0(0.00) 0(0.00) 0(0.00) 29(48.33) 0(0.00) 1(1.67) 1(1.67) 18(30.00)
2016 4 (n =13) 0(0.00) 0(0.00) 0(0.00) 4(30.77)  0(0.00) 0(0.00) 0(0.00) 1(7.69)
A1t (n=325) 0(0.00) 0(0.00) 0(0.00) 141(43.38) 0(0.00) 1(0.31) 1(0.31) 77(23.69)
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Distribution of MDR strains of Staphylococcus aureus
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Figure 2 Detection of isolates of antibiotic resistance

and MRSA in different years.
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Table 5 43 strains of of MRSA antimicrobial susceptibility test

P L — fif 2/ Eﬁﬁ + fEk
WRE  Ait/% B S/%

HHEEGC 43 100. 00 0 0. 00
KRR 37 86. 05 6 13.95
BN 14 32.56 29 67. 44
L E I AR 17 39.53 26 60. 47
LNy 23 53.49 20 46. 51
53R 25 58. 14 18 41.86
TARER 21 48. 84 22 51.16
WE T /AR T 0 0.00 43 100. 00
IS LY 0 0.00 43 100. 00
TR 0 0. 00 43 100. 00
U2 23 53.49 20 46.51
Bk 0 0. 00 43 100. 00
19K e 2% 0 0. 00 43 100. 00
Fil 4 7 1 2.33 42 97.67
5275 T e FE 27 62.79 16 37.21
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