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ABSTRACT: Objective To analyze the resistance of Staphylococcus aureus milk-derived to common antibacterial
drugs and the changes of minimal inhibitory concentration (MIC) in Shanghai from 2016 to 2020. Methods The
sensitivity of 349 strains of Staphylococcus aureus collected from 2016 to 2020 was tested for 10 kinds of common
antimicrobial agents by broth dilution method. The changes of drug resistance of Staphylococcus aureus from milk in
Shanghai during 5 years were understanded by analyzing the drug susceptibility data. Results The resistance rate of
349 strains of Staphylococcus aureus to penicillin was high, which was 74.2%, and the resistance rates to the other 9
antibacterial drugs were low, all of which was below 20%. In the past 5 years, the value of the minimal inhibitory

concentration that inhibits 50% (MICs,) of the growth of microorganisms and the value of the minimal inhibitory
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concentration that inhibits the growth of 90% (MICyy) of microorganisms of milk-source Staphylococcus aureus in

Shanghai against penicillin, oxacillin, and amoxicillin/clavulanic acid showed a downward trend. The MICs, values

of cefoxitin, ceftiofur, enrofloxacin, ofloxacin and gentamicin showed no significant change in the past 5 years, while

the MICy, values showed a downward trend. The MICs, and MICy, of vancomycin and linezolid did not change

significantly over the past 5 years, and were at a low level. Conclusion In recent years, the drug resistance of

milk-derived Staphylococcus aureus has improved in Shanghai, but it is still necessary to continue to strengthen the

surveillance of milk-derived Staphylococcus aureus.
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JiF i R 5 B G B 3% B (tryptose soya agar, TSA),
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CAMHB)(F B AF]); 0.9%4EFEER K (121 °CiJE XK
PR 30 min) ., PR RY 2 P B 2 SRR [P S R R
(gentamicin, GM) . B 3L P4 Ak / 55 $if 4 R (amoxicillin,
AMC)., HEWETE K (oxacillin, OX). %% Z (penicillin, P).,
LAY T (cefoxitin, FOX). SkFMEDL (ceftiofur, XNL),
A TV & (ofloxacin, OFX) . R i# ¥ &2 (enrofloxacin,
ENR). Ji 1% & (vancomycin, VA). F|Zs Wk (linezolid,
LNZ)10 i 259 (L R ARG R A ).
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B ARAF I i G A PR E M 2 TSA L, 36 °CH:
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ffiFl CAMHB #E47 200 f5 56 88, HFP T R W 25 9k i
1 96 FLUR T BUAH B 25 ik, B4l 100 pL, & T 36 °C
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R T3R 1 b i 25 4 I R 3T 2 40 e b o s B, )
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Table 1 Break point criteria of Staphylococcus aureus against common antibiotics and MIC range of quality control strains

I

o AT A5 KA i/ (ug/mL) ATCC 29213 R Btk MIC

N BT S BUE Y o
- S 1 R A/ (ng/mL)
(6)'¢ <2 — =4 0.12~0.5
P <0.12 — =0.25 0.25~2
S-S R R
XNL <4 2 =8 0.25~1
FOX <4 — =8 1~4
-/ 8- PR T e 41 i 741) AMC <4 — =8 0.25~1
A ENR <05 1~2 =4 0.03~0.12
e A A 2
OFX <2 — =4 <0.5/9.5
T il 2 LNZ <4 — =8 1~4
S VA <2 4~8 =16 0.5~2
ST GM <4 8 =16 0.12~0.5

T —n B AR D bR ofe

2 2016—2020 F LRSI T 3t £ HEEEIKE MIC {E(pg/mL)
Table 2 MIC values of ceftiofur and cefoxitin against Staphylococcus aureus in 2016—2020 (pg/mL)

Sk fHL 0k kAP T
GR GO R B/
MICso MICsy MICso MICsy

2016 98 1 1 2 4
2017 85 0.5 1 2 4
2018 81 1 4 2 4
2019 35 0.5 2 2 4
2020 50 0.5 1 2 2
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w28 20162020 FEB R, FUFEMRMM MK/ ZRERY EEEEEKE MIC {E(ug/mL)
Table 2 MIC values of penicillin, oxacillin and amoxicillin/clavulanate potassium against Staphylococcus aureus in 2016—2020 (pg/mL)

_ e AR A BT A5

i G ATHTR T
MICsy MICyy MICso MICyy MICs MICyy

2016 98 4 64 1 2 1 64
2017 85 2 64 1 2 2 8
2018 81 2 32 0.5 2 0.25 4
2019 35 0.5 64 0.5 0.5 0.12 1
2020 50 1 8 0.25 0.5 0.25 1
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2016—2020 41 FUME T i 24 245 W %t 4 ¥ (03 44 BR T 114
MIC B W3 3, W41 2016—2020 4F B i b B R R D B X
SO AIREN MICso (AREA TSRS, Bkib i MICy,
5 H 2016 45, 12 pg/mL FREE 0.5 pg/mL, 3T 4 455k %
ATCUE, FERIP R MICy{H A 2016 45, H1 16 pg/mL T
FEZ 2 pg/mL, T 4 AERABEIRALEN

HR A 25 JE AT 0, Snds i I 245 245 ) T 24 2% 3 b 344 h
fasE, JRE T RE RN G HMIEHZ, RS 4%
0090 25 TR DA KT SR T TR 28 2 W O U O, 5 T R

I RTEE AT Er o
223 HEAMEFE. BIKERAIRERLEILE B
2016—2020 4R AT . AR Sk BE i 2 25 4
Yo 4t AR ER B B MIC {3 4. W1 2016—2020 45
LI RPA I IR KB RN &8 O A BRI 1 MICs,
E¥/NFET 1 pg/mL, MICy {EH 64 pg/mL FEZE
16 pg/mL; WHIRISHUER 259 J7 1t 85 2% ARG I S B i 259
I 25 MR e ot 4 B AR A BR TR (1) MICso fERN MICoo 8 5 42K
BJRARTC AR, AR IR TT 18 2 10 4 B A A BRI

#z3 20162020 FRIEVEMER P EN SHAEEKE MIC {E(pg/mL)
Table 3 MIC values of enrofloxacin and ofloxacin against Staphylococcus aureus in 2016—2020 (pg/mL)

Bk 2 E=8 kU
0y B (OB R /R
M1C50 M[C()O M1C50 M[C()O

2016 98 0.06 2 0.5 16
2017 85 0.12 0.5 1 2
2018 81 0.25 0.5 1 1
2019 35 0.12 1 1 2
2020 50 0.12 0.5 0.5 2

R4 20162020 FRARER, AHEZRNFEMENEREHERE MIC fE(ug/mL)
Table 4 MIC values of gentamicin, vancomycin and linezolid against Staphylococcus aureus in 2016—2020 (pg/mL)

» IONEES WIEES S AR k)it
Ay SRR/
MICs MICy MICs MICy MICso MICy

2016 98 <1 32 0.5 1 1 2
2017 85 <1 64 1 1 2 2
2018 81 <1 32 1 1 2 4
2019 35 <1 32 1 2 2 4
2020 50 <1 16 1 1 1 2
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R MIC EBIMG, T 85T it 7 i —4 ot .

g5 LAk, 2016—2020 471 ¥ i X L UR 42 75 28 25 Bk
RIS 245185 DU AT T 2, RATY s Ak Sy pia: 2 00 & B,
TIN5 4 03 A BR DA 24 P W, A 4 R T AT BR 5 |
T 7 A FLIR 98 B B R 80 1 T A ol 1A, R] B
JOE BRI T 3 W B A 7 1 A PR A IR O %

SE Mk

[1] ®W%E, W&, K65, & —Eem@WakE ey had g
SIITT. i BEAE AR, 2014, 14(6): 758-761.
HUANG LW, YANG H, ZHU CX, et al. Analysis on a food poisoning
caused by Staphylococcus aureus [J]. J Trop Med, 2014, 14(6): 758-761.

[2] PAUDYAL N, PAN H, LIAO X, ef al. A meta-analysis of major
food-borne pathogens in Chinese food commodities between 2006 and
2016 [J]. Foodborne Pathog Dis, 2018, 15(4): 187-197.

[3] k¥, 4B, wik, S5 DR ERERLD R GG DG AR S
[J]. HHEEER, 2018, 38(3): 598-601, 608.
ZHANG Z, LI XP, YANG F, et al. Research and application of
comprehensive control measures against sub-clinical mastitis of dairy
cows [J]. Chin J Vet Sci, 2018, 38(3): 598-601, 608.

[4] 8P, WA, B, 45 1998 4ESEIE NCCLS $iE R Fy MR
(MIC)TE A A[T]. KB EEE, 1998, (3): 3-5.
GE P, PAN YH, XU R, et al. Introduction of minimal inhibitory
concentration (MIC) of antibiotics in NCCLS of USA in 1998 [J]. Lab
Med, 1998, (3): 3-5.

v E e 5y 4Rk, 2018, 18(3): 241-251.
HU FP, GUO Y, ZHU DM, et al. Antimicrobial resistance profile of
clinical isolates in hospitals across China: Report from the CHINET
surveillance program, 2017 [J]. China J Infect Chemother, 2018, 18(3):
241-251.

[6] WA, S, SRAfbk, %. 2018 4F CHINET A AN G 2457k Lol ().
rh IR 5 b7 %A, 2020, 20(1): 1-10.
HU FP, GUO Y, ZHU DM, et al. CHINET surveillance of bacterial
resistance in China: 2018 report [J]. China J Infect Chemother, 2020, 20(1):
1-10.

| R Ye 5 1y 7 24k, 2020, 20(3): 233-243.
HU FP, GUO Y, ZHU DM et al. CHINET surveillance of bacterial
resistance across tertiary hospitals in 2019 [J]. China J Infect Chemother,
2020, 20(3): 233-243.

[8] WEEATR, HER. EYPEERE TS E O ARG R IER
AR [I]. SCRTB BEa, 2017, 24(1) : 55-57.
ZHUGE SY, SU AR. Typing of enterotoxin genes among Staphylococcus

aureus isolated from samples of food poisoning and food [J]. Pract Prev



%510 3]

K 4F, A 2016—2020 4 e 7L I < B0 A 4 BR TR 24 P4 B dm (0G0 B 4k B8 A S 16 20 23 A

4285

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Med, 2017, 24(1): 55-57.

K, MrAE, BT 20112015 4RO )14 4 3 G T BRI X O ol
R RANZRMERE VAR TET]. I ERGeE IZ% K, 2017, 16(9): 807-809,
824.

ZHANG X, YU H, HUANG XN. Changes in resistance of Staphylococcus
aureus to vancomycin and linezolid in Sichuan province in 2011-2015 [J].
China J Infect Control, 2017, 16(9): 807-809, 824.

KRGy, WL A A B A5 (7], P EPUBALST 2K, 2005, (2):
128.

MU Y. How to interprete bacteriology test report [J]. China J Infect
Chemother, 2005, (2): 128.

A, SRz, BAROC, SF. R, NSO X FL R W 4
ﬁi@%ﬁ%}ﬁmE’J{nm‘V#Lﬂﬁiélj‘VJrﬁﬁ[J]. PERBEE, 2019, 46(4):
1199-1208.

YU ZN, JIA LY, ZHEN TY, et al. Analysis of epidemicity and
antimicrobial resistance of Staphylococcus aureus isolated from mastitis
milk in Xinjiang and Inner Mongolia [J]. China Animal Husband Vet Med,
2019, 46(4): 1199-1208.

XRAR Y T XA BE F r 0 (0 A BR AT TR 254 B 43 F P AE
WFFE[D]. dtat: dhrEf R, 2018.

LIU HM. Antimicrobial Susceptibility and molecular characterization of
Staphylococcus aureus isolated from raw milk in China [D]. Beijing:
China Academic of Agricultural Science, 2018.

r, XUEDS, BATH, S R FLG R A B R AT ER T LR
ST APEDIE ] BB R R R R), 2014, 32(1):
53-58.

GAO C, LIU GQ, ZHAO LL, et al. Research on genetic polymorphism
and the drug resistance of Staphylococcus aureus isolated from cows with

mastitis in Shanghai [J]. J Shanghai Jiaotong Univ (Agric Sci Ed), 2014,

32(1): 53-58.
B AR (R BR AT 245 1 3 S s s T X T 24 5 DR A
D]. 4R)Il: TE K, 2014.

AN HH. Study on antibiotic resistance analysis and fluoroquinolone
resistance genes detection of Staphylococcus aureus Strains isolated from
cow [D]. Yinchuan: Ningxia University, 2014

rhAE RS0 E RO A 45 55 2292 5 [EB/OL]. [2017-12-02].
http://www.moa.gov.cn/nybgb/2015/jiuqi/201712/t20171219_6103873.h
tm

No. 2292 of the Ministry of Agriculture of the People's Republic of China
[EB/OL]. [2017-12-02]. http://www.moa.gov.cn/nybgb/2015/jiuqi/201712/
t20171219_6103873.htm

KPR (2017) 22 5, AOWVFRSETEN R (A8 6 S IR i 2417
B 3 & (2017 — 2020 4 ) ) A9 i %0 [EB/OL]. [2017-07-20].
http://www.moa.gov.cn/nybgb/2017/dqq/201801/t20180103_6133925.htm
The Ministry of Agriculture Veterinary Bureau Document [ 2017 ] No.22,
Notice of the Ministry of Agriculture on the issuance of National action
plan for containing drug resistance in animal-derived bacteria (2017—
2020) [EB/OL]. [2017-07-20].

201801/t20180103_6133925.htm
B EMg, AT, JHAKS, 5. 2008 4E—2016 454 B A MATERA I RS 1

http://www.moa.gov.cn/nybgb/2017/dqq/

[18]

[19]

[20]

(21]

[22]

(23]

[24]

RETHAMAST B[] b E ARG, 2018, 28(5): 520-523.

GE YM, YU Y, ZHOU YL, et al. Clinical isolation of Staphylococcus

aureus and its drug resistances from 2008 to 2016 [J]. China J Health Lab

Technol, 2018, 28(5): 520-523.

TRRTE, R, R B A A R A I AR oA KT 2 PE AR ST 1Y

S ﬂ‘ [7]. A E DA IR 2R, 2020, 30(12): 1447-1449.

XU CL, ZHENG L, ZHAO F. Discussion on clinical infection distribution

and drug resistance change of Staphylococcus aureus [J]. China J Health

Lab Technol, 2020, 30(12): 1447-1449.

Bk, WS, 4. 2014—2016 44 ¥ (A BR 1 5 B U 1

M2 PEAMBT[I]. BiREE 2, 2018, 48(9): 1002-1004.

LUO B, YANG LW, LI J. Analysis of antibiotic resistance and nosocomial

infections status of Staphylococcus aureus 2014 to 2016 [J]. Xinjiang Med

71,2018, 48(9): 1002-1004.

SALYERS AA, GUPTA A, WANG Y. Human intestinal bacteria as

reservoirs for antibiotic resistance genes [J]. Trends Microbiol, 2004,

12(9): 412-416.

PN, 2207, BRAT, S Rt X AR L b A 60 A A R R 4 B B

ZyVERFIEI]. R EFLE Tk, 2020, 48(2): 24-26.

SUN BQ, JIANG Q, ZHANG Y, et al. Study on isolation and drug

resistance of Staphylococcus aureus from raw milk in Shanghai [J]. China

Dairy Ind, 2020, 48(2): 24-26.

BRI, AHk. T R B G A BRI P A T 25 PR T R (0],

BE2R25R, 2019, 25(1): 119-123, 128.

WEI L, LT GQ. Research progress of drug resistance to vancomycin in

Staphylococcus aureus [J]. Med Recapitul, 2019, 25(1): 119-123, 128.

R, IMAE, TR, 5. 1245 PRAWEOATRIEREIG Do 534 K
i 25 AR TE (D], T A SR RN DRI 2 24 25 (AL F ). 2018, 12(1):

89-93.

XIE JJ, SUN HB, PAN ZH, et al. Clinical distribution and changes of drug

resistance of 1245 strains of Staphylococcus aureus [J]. China J Exp Clin

Infect Dis (Electron Ed), 2018, 12(1): 89-93.

SETAREH H, SEYED DS, SEYED MRS, et al. Recombinant PBP2a as a

vaccine candidate against methicillin-resistant Staphylococcus aureus:

Immunogenicity and protectivity [J]. Micro Pathog, 2017, 108: 32-39.

(TT1E% 4 ki)

fEEEN

I 4F, BIEERUA, TEHARAEAE
FE TR B sh IR A T 1 HE
E-mail: esthersh123@126.com

KXW, SRERT, TEMRAE
7 BRI K B IR A 25 M M
E-mail: geligaori@163.com



