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Detection of drug resistance and resistant genes in
Staphylococcus from pets in Urumqi, Xinjiang

XUAN Huiyong, GUO Fei, XIA Lining” , YAO Xiaohui
(College of Veterinary Medicine, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract The aim of this study was to understand the resistance to antibacterial drugs and the florfenicol resistance
genes of Staphylococcus strains derived from pets in Urumqi, Xinjiang. A total of 154 strains of staphylococci were
isolated and identified from pets of a pet hospital in Urumgi. The minimum inhibitory concentrations of Staphylococcus
from fecal samples were determined by agar dilution method to 10 selected antimicrobial drugs. And quinolones-
resistance gene ( norA) . macrolide-linergenines-resistance gene (ermB), tetracycline-resistance genes ( tetA and
tetM) ,beta-lactam-resistance genes ( mecA and femA) and florfenicol-resistance genes (cfr, fexA and fexB) were
detected by PCR. The results showed that the ratio of staphylococcus strains resistant to oxacillin, tetracycline,
levofloxacin and florfenicol was over 50% . The multidrug resistance test results revealed that the resistance strains
were mainly resistant to 4-5 drugs, and had a wide range of spectrum. The detection rates of fexA was 31.2% and
followed by ermB (26.7%). cfr. fexB and tetA genes weren’t detected. In conclusion. the results showed that
resistance and multidrug resistance of pet derived Staphylococcus were existed widely and the detection rate of fexA
resistance gene was the highest, suggesting that situation of pet source Staphylococcus resistance was serious. The
rational use of antibiotics should be based on drug susceptibility testing and genetic testing results, and it was
necessary to strengthen Staphylococcus drug-resistance monitoring.

Keywords Staphylococcus derived from pets; antimicrobial drugs; drug resistance; resistant genes; Urumgi

NSy 5 RO A BRI . 7 5 12 & 7 4k e resistant Staphylococcus, MRS) L1 #) I T+ 1 £ &
PR Bl 25 4RV AR R 4 BR B (Methicillin- i} 251 Bt B 51 B0R YT AT B R XE . B A

Wk B . 2017-10-30

AT H: ER A RB RSB KA 54 5 H (U1503185)

B—EF . FEF. LR AE . E-mail: 18935881007@163. com

WMIREE . BRI 08, TENF N EHHE S 205 E-mail . xIn750530@163. com



86 S R N

2018 4 55 23 %

TR BUAFAE T sl W U5 R0 U5 A0 T JSORE - ) ot 24 35 (A
o fr AT [ RF A S 20 T 0 S8 8 38 ARRT IBE I 26 U
2 A% O TR 38 A R TG ma oe  288  Ti 245 1
BEAh 1 fexA M fexB F& [N 25 % (4 M2 3 H 1
A AR P T 255 T 24 K DR i e A% 3 L I BE
Je: iR 2 B 9 B D IR 22— T 9 T ) R 4 R R
e A B FH 24 400 W) TR 245 A 08 8 6 i R 42 11 2 ) R
) 25 TR AT T BRI FER Y o % T ) i BRI AR R 95 T
RTIES 24175 D 1) 2 3 2 70 A 26 A i R0 B AT 22
L X R AR S T R 4 1A 4 B T T
ESE RN RTINIOE (F =N RARY S B R N U ST 1 B B uiavs e
W 54 7 B A D R AT I PR P R 24 4 T 2 3
T e BRI 24 DR ARG L 5 AT A T W) TR
SR AT 53 15 A 1 T 245 P A S ) 4 TR A 1 2% i PR 4 A
7B » S e R FH 245 R0 3t S7. 7 9y D58 440 T T 245 K50 30 o 4
PR .

1 #MH5RFE

1.1 ##
1.1.1 XM

2015 4EZZ= A1 2016 4R 45 = 47 ) )N 55 8 K 551
BT Wy B e R AT R A R A L i T A B R AR
FERE 89 1y CR 72 43 i 17 ) A0 81 4 (R 77 433 . A

44,
1.1.2 X% 254 BZRX A

SIEBET K BOK KRR (& 72, 2%) (AMK.
Amikacin) B iR R K % £ (% it 63. 3%0) (GEN:
Gentamicin) ; YRR A PUIF K (& & 95%) (TET:
Tetracycline) ; B BEZE: WA e % (F & 98%)
(FLR: Florfenicol); % ¥ % R 26 Fl 48 F (& &
98. 7% (RA: Rifampicin) ; % M % B 25 . Z2 A |7
A (HF R 99%) (LEV.: Levofloxacin) ; B-P4 Fi il 2% .
BT 25 PG MR/5E B4 R (% & 95%) (A/C:
Amoxicillin/Clavulanic acid) . # & 7§ M (& =
99.5%) (OX: Oxacillin) | 3k 3 BE 0k (& & 100%)
(CEF: Ceftiofur) ; #k 1] Jii¢ 25 . 7 R E % (80. 0%0)
(CLDM:Clindamycin) ., 3R 259 kr dE &, 20 B
OE SR T, & A H A K
ATCC29213 HRifE T Bk S Bt 45 18, T B A0 JH K A i
A A B ] 7 5 s Nutrient Broth (NB) 5 3%
W7 BB, Mueller-Hinton (MH) 5% 37 & 1V A%
FREh OP B TR . A b s WA R AR YRR A R A
A i Baird-Parker BUig 5 W 3 75 5 = B i

AR A BRAE ., 2XTaq PCR MasterMix . K [
ALK [ TG ARARA A .

1.2 Fi&

1.2.1 HEARALS BEZH &

FI G PR T 40 53 1 4 0 O vk T R BT
TRATMA Y WAL B0 A ZERE AT K 7 i
AWH 7.5% NaCl f 1 mL KH &KW EP &
o E TR R R U K5 AR 24 h BEAT G . 4R
Tt Pl JBCH T 4 . R £ T Baud-Parker B Ky 77 5
CIN A STt i 66 B9 2 184 7R 80 » TR 37 "CHE IR
Bi IR A B 97 24 ~ 48 h, A 49 BR AR 40 78 7E Baird-
Parker 3l 15 7% 5k 1 i A R V5 L8 - BB L &
WG kS T R 0 DR (5 3 DR (0O A rh AR
KN T 35 TR B AT e B2 WA i O B R . Pk
B WA T V5 R AR Y BE LA VR L SEAT A R . W
P& AL IS L X 43 B B Y BE AL A A B B E AT R 22 [T
Ju o gk 18 IO T WL %8y =2 [ RH P L 52 7 4G o
ARHED B T AR, TR, TE I, HAR A 0.5~
1.0 pm, FEEFD A OB A6 35 R W 72 — oK W v B
e TN 3 %60 3 A Ak AL AR A B A
Sy f Tt X 56 B P L 8 W O A A K A0 T AR K
PR o 6000 T R BE . T — 20 °C Ik AR AR
7 T I R i — 2 g
1.2.2 #HHRAHHRBALF R F %

$2 5 [ Wi PR 52 98 %8 A #E 2% Bt 2% (Clinical and
Laboratory Standards Institute, CLSI) ¥ ¥# 19 3 1§
e BRI HEATE 0] 0 U5 A A BR TR R AT 10 B 254 B
/N B W B (minimal inhibitory concentration,
MICs) i I 5 45 R 15 - 2 M8 CLST 24 S pr of .
BT A CLSI by o A Y 25 50 Bl 40 32 15 I 7
TR B8 i /N 00 TR R B AR BEURR (S L R A (D FT 24
(R)3 ™,

1.2.3 DNA #4644 &

il & MH R 3: 72 5 hoin A & A 10 pg/mL 45
HJE 75 25 ) o A R R R 4 4 b TR U O T R B
FrhE, 37 CHEFR 24~48 h, FIH 1~2 HRh G &
A 50 uLL TE F1,100 C & 3k 10 min, 12 000 r/min
Z0 10 min, BB, —20 CHRAEH .

1.2.4 314693t B A%

A5 H Primer Premier 5 84T R JE %
25 KRG ¥, cfr.fexA M fexB Fe[R , Wi i 2 |
IR PN i S -BROAT e 2 L 10 B 22 SR B- PN T e 2 Tif 24
SER BT W) e 5 2 25 A0 O SOk i i, BAR (R 2L
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1, 51hm LAY TERERRSARAFE
. PHE L 1.0 00 Bl W R I v VK IS 8 B I
BAGAR IR 1 89 7 BE kA7 I IO 2% B i

A=) TRE AR MR 55 A BR 2 w1 feJm #4791 L
Xt o B0 5 e PR RN L e A S o A R AT ) B A R AR
F F A R~ Bl g I e e 24 1 e B S s R

x1 WHEEWSIYFIRBERRFRKE

Table 1 Primer sequence andtarget fragment length of resistance genes
‘ A 4 B o SHACRJE/C BN bp ‘
e A 514 BRI (5'-3)) e 2% 3k
Gene Annealing Fragment
Type Primer Primer sequence Reference
name temperature length
cfrF TTTGTGCTACAGGCGACATTG
ofr 58 562
cfrR GCTTCTCCATACATCTCA GGTGC
fexA-F  GTACTTGTAGGTGCAATTACGGCTGA 60 1 272
FAJEH K SexA
fexA-R CGCATCTGAGTAGGACATAGCGTC
fexBF  TATTGGGTAGAATGTTTCAAGGAGC 60 806
fexB
fexB-R AAAAGCGATACCTATCCCTAAACTC
norA-F GGATTCATTTTAGGACCAG
s 5 il 215 norA 51 678 [8]
norA-R GTACATCAAATAACGCACC
KR A HEE-HK ermB-F TGGTATTCCAAATGCGTAATG
X ermB 60 639 [9]
g ermB-R CTGTGGTATGGCGGGTAAGT
tetA-F SCTACATCCTGCTTGCCTTC
tetA 55 210
tetA-R CATAGATCGCCGTGAAGAGG
AN
tetMFF AGTGGAGCGATTACAGAA
50 154
tetM
tetMFR CATATGTCCTGGCGTGTCTA
mecA-F AAAATCGATGGTAAAGGTTGGC
mecA 55 535
mecA-R AGTTCTGCAGTACCGGATTTGC
B- P I JHe 25
femA-F  TGCTGGTAATGATTGGTT
femA 46 468
femA-R  ATCTCGCTTGTTATGTGC
PUIRZE (60. 4%, 93/154) il K JE % (53. 9%, 83/
2 H#EREHW

2.1 BEKENBEEER
HORE Y WAL FHEA 170 iy, & BP BfiR
BRI TR T A W4 22 TG g 0 B A I fih
I, 23 B B) 154 bk H 24 BK B . A 40 BR A 2 B R Gk
90. 6% (154/170)
2.2 EYMBEHEEHREY 10 HMAHAEYWHAELER
T 00 R A BR B X WA A 10 Fh 24 4 5 BOK TR
FRREMT 25 (R 2) . Hor . g W) U5 4 2 Bk TR X 4% e g
MR T 25 % B 5, B ik 92. 4% (145/154) 5 Hivk, %F

150 FZE A Vb B (57, 1%.,88/154) [ it 25 2K 4 78
5020 Lh I, T X BT 55 P /0K 5 bz 4E R (70. 1%, 108/
154) B BB B R
2.3 EYBEEREASEMHER

P ) VR 4 B TR 22 FL T 24 45 R LR 3L B IR
WAk Z E 2578 3~7 W ¥4 43 A Horp L 4
fit (17.5%,27/154) F1 5 Tif (16. 9% . 26/154) Ky
F IR 8 R X 10 il 25 Wy 3 T 24 1 R G 2
W EYIRAE A ERE AT 7T Mg AL, L 4 f0 5
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Table 2 Resistance of Staphylococcus isolated from pet to antibiotics %

259 R LAPhE fiif 24 22
Drug Sensitive rate Mediation rate Resistance rate
>k R 2 AMK 42.2 27.3 30.5
PR ZE GEN 40.9 20.1 39.0
iR #E TET 22.7 16.9 60. 4
WA JEH FLR 24,0 22.1 53.9
FItE-F RA 55.9 13.6 30.5
EEMY A LEV 29.9 13.0 57.1
S fugEnk CEF 44.8 6.5 48. 7
BT B2 PG Ak / SE L 4ER A/C 70. 1 0 29.9
R AR OX 5.8 0 94. 2
T E & CLDM 53.3 17.5 29.2
x3 HEYEREEHRASEMHALER x4 BYREEHREMEH
Table 3 The result of multiple drug resistance HEEENER
of Staphylococcus isolated from pet Table 4 Detection of resistant
I genes in Staphylococcus
Z i 24 T R B/ R "%/ % 4
isolated from pet
Multiple drug resistance No. of strains Percentage
) He A R/ %
3 it 3-resistence 15 9.7
Gene Percentage
4 i} 4-resistence 27 17.5
cfr 0
5 i} 5-resistence 26 16.9
fexA 31.2
6 it 6-resistence 22 14.3
fexB 0
7 Tit 7-resistence 22 14. 3
norA 0.6
3 M 4 T L5 L6 T 7 T 4 e X 3.4.5.6 Fl 7 MR
, ermB 26.7
T A PR 6 2 7 ) e 5 4026 00 [ 0t 24 o
Note: 3-resistence, 4-resistance, 5-resistance, 6-resistance and 7- tetA 0
resistance-resistance refer the resistance of Staphylococcus tetM 14. 9
strain to 3,4,5,6,and 7 of different structure (different
) ) ) ) mecA 0.6
mechanism of action) antibacterial drugs.
femA 11.0

2.3 EYEEEKEIMMARERARNER

X 154 WA BR ST 9 i 24 55 DR A DN iy 285
LR 4, BB fexA(31.2%.48/150) K i}
Fh i KRR ofr. feaB Rl tet A FEDH . H A it 25
L K AR K ermB (26. 7%, 41/154) | tetM
(14. 9%, 23/154), femA (11. 0%, 17/154) | norA
(0.6% ,1/154)F1 mecA(0.6%,1/154),

3 Wit54it

T Wy U A ) BN WK 24 W A A A () A T
25, 223K 2000 ~90 %, BLxF gk 259 rh iy 3 Fh
25T 255 18 1 50 06 . % v bR EE R T 24 IR AR {E T
R F 29. 200, 55 A HE 0 5 4 BR 1A i
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PR R — (40 % ~95 %) (B 45 H B TR 25 R T
) R e I A T P Sy AT T 24 P Y R T O R
R R AR B 25550 0) . %6 W) IR 7 % BK A
T 24 7™ ¥ 9 J5L DR 22— AT BB i TR R O T 3R B Bk
AR 280 IR0 S e 1 25 9 o = AR 7 R v A
NHBUEZ Y . BWAE A 5 B IT I 2 b . R
3 A7 P X 2 e G b 45 v TS 245 1) 25 490 ATk
TR AR N A R B 25 L AN BT R R | SO MR 3R B 5L
VAR TERLAE IR A5 s FLUC o W A2 A8 4 1 24 L D sl ™
Az 28 S 25

Z2 LI 24 25 2R 7 B T 2 ) R A 4 BR TR 22 T
iIEOL ", Z N 2 EEAE PR 4~5 Tt 5 34
426(53/154) . Z B 25 45 R AR T3 26 R S5 A9
. B8 ARXS 10 ML A 24 W AR i 2 B0 i 2 T 24
P05 5. 200(8/154) o R X 1% T W R B FH 24 9 A
R AL BT, T W) by e SR e 7 R
FEAHKFASEREACHEYRS . FEHUE LY
FR P T 9 3] R o N T ) R A A BR TR 2 24
1 24 77 F A9 S DR 22— o AW 5 ke B ) U A e K T
i 24535 A Z Ak, SE ISR LA 3 Fpii o0 . iTRE h
TRYBEMERERET 2L AT RER
S AT Hy T 2 TR A A AR 0 i 25 BN L VF 2 1 24
B PR 3 T B sl gt A TR A B NS T Y U
fith » 384 T 5 245 K PR A N 5 7 W) 22 ) A% 7% B4 JRURS: 5 FE
NS YA I PR AR ()R B TR 24 W . A
T 245 & 1) [7] 1N U 2 366 1 22 T 2477 o L35 2 2 M AL
s PR

MAREME N EE L AR RE) R,
P2 6 B e SN s R IR 7 s P DR T= i AR =]
ARG T B R IR T A58 R A
IR JE B UM 25 5 o fr B fea B fHI fexA By
Hox HY AR R 5 R o R W R D e R R T AR AR JE
F B LT AT SR SR JE 5 i 25 6 DA A D K]
AREERAREE ) M TR M. Y5 A
R4 D b 3 TS 24 TR RO M B R . A E
RINFAREF MR FE N fexA LI KV AT
AR XA 22 5 5 fex A K AT 69. 0% ~
87. 6% FARJEH M N R M EA IEL A
KB XA K fexA SED A 2 D0 B
A I e I = S AN B SN
P erm DRI A A BR A TP Al UL Y T 24
A, EEH ermA,ermB fl ermC = RKIE, B it &k
W ermB 76 B N & B R 5, 1 ermC L KRN H X

P8 R 7 D A e e i AR B8 v ermB RS HY
N 26,72 (41/154) , 5 A5 BT fie 2 24 it 48 it
23R.(29. 2 %) FA — B, UL T 24 5 A AE A 2 Al
B AR 2 R R 2 — DU IR R 25 5L A
tetM 5 B-P9 Bk B 2K ik 25 36 B femA ki A F
1096~ 1520 A Hy 1 Bk B 48 7 0 175 i 28 g 24 35 A
norA i 25 5 R B A 1 38 AR T 25 B0 50 1Y i 24 2
HEN R 8 A2 BT DU PR 3R 2 B P TR e IS RN W 1 I 2K
AE A Al A A B 1 1 T 24 5 DA 3 A A At A
1 245 % PR A 3 1 i 25 B

g5 TR L T R ) 5 A 2 K I R R BT
B 25 W T 25 58 7E 20 % ~95 % , 48 75 1% b X 8 49 T 2
2 BK TR 0 245 1 0 7 L T 2 AR E B Y 5 N Z E
4 AV 348 K, 76 LA IR T o AR I T 24 26 1 1
PR 259, /B TR 25 0 T L 3R R TR YT R Y )
i, b T AR A 20 it 24 Ak R
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