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Detection of drug resistance and resistant genes of
Salmonella and Staphylococcus from pet dog

XUAN Huiyong, LIN Yajun,GAO Chao, WUMAIERJIANG ¢ Yahefu,XIA Lining

(College of Veterinary Medicine , Xinjiang Agricultural University ,Urumqi » Xinjiang 830052 ,China)

Abstract:[ Objective] This study investigated the resistance and resistant genes of Salmonella and
Staphylococcus isolates from feces of pet dog against antibacterial drugs in Urumgqi, Xinjiang. [ Method]
Salmonella and Staphylococci were isolated from 77 pet dog rectal feces samples. Agar dilution method
was used to test the susceptibility of the isolates. The PCR method was used to detect 23 resistant genes of
6 kinds of Salmonella and 9 resistant genes of 5 kinds of Staphylococcus. [Result] A total of 36 strains of
Salmonella and 75 strains of Staphylococcus were isolated. Except ceftiofur,apramycin,amikacin, gentami-
cin and polymyxin, the resistant rates of Salmonella isolates against other detected antimicrobial agents
were above 97. 0%. The multidrug resistance strains mainly focused on 8 kinds of drug resistance, and the
detection rates of tetBsblarpm s blaoxa s qnrSso0qxA s oqxB,aac(6") -Ib-cryant (3”)-Ia and floR genes were
larger than 97. 0%. The resistant rates of Staphylococcus against levofloxacin (93.5%) ,oxacillin (90. 7%)
and florfenicol (82.9%) were higher than 80. 0%. The multidrug resistance results of Staphylococcus were
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concentrated on 4 types,6 types and 9 types. The main detected genes were fexA (40.0%,30/75) and fe-
mA (18.7%,14/75) ,followed by tetM (16.0%,12/75) ,ermB (14. 7% ,11/75) and mecA (1.3%,1/75).

[Conclusion) The drug resistance of Salmonella and Staphylococcus was severe,and the resistance gene-

carrying rates were high,resulting in difficult treatment of bacterial diseases in pet dogs. The monitoring of

drug-resistant bacteria should be strengthened to reduce the potential risk of transfer of drug-resistant bac-

teria from pet dogs.
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1.0 % i R AR5 g v K A DU
1.2.2 HAREG o BEE BIA AN
THANE 7.5 g/L NaCl (1 1 mL K& RN
EP &, B TR R 4R % 5 % 24 h BEAT 3G 1.
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aac(6')-Ib N F 2 Bse F5 T A4 B 1 7 85, 38 o
B IE FL VK Pl 1 2% 15 00 B AT A aac (67)-1b B
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BR R 97.4% .,
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HI 2R 1 AT 8 0 KR VD 1T B TR R % A 245 9 1Y)
Tirf 245 175 150 3 3k A L X R D R BT R VR
TRPUAR R Z DU R R R JE T B i 24 R
K 100 Y0 o X 2475 1 S22 R BT 2 9 bk / e i 4 IR 1) Tif 24
IR 97.2%(35/36) . Xf 3k A gE k| K L
KRB IR KK B R Z R R = U

HI 2% 1 30 ] 0, 8 ) R IR A 25 BR T 0 22 S R
TR 24 26 Bz R (93,504, 70/75) 5 H YRR 2R e 7Y bR
(90. 7% ,68/75) FHAJe % (82. 9% ,62/75) ffif 245
B s R AR B (34, 1%0,25/75) FUBR BR IR K% &
(32. 86,24/ 75)Tiif 24 AR X A
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Table 1 Resistance rates of Salmonella and Staphylococcus from pet dogs against antimicrobial agents %
W ITKE (n=36) Salmonella (n=236) WA BRHE (n=75) Staphylococcus (n=175)
Bk SRR LIPIES fiif 24 % TR R LIPS Tiif 24 %
Drug Sensitive Intermediate Resistant Sensitive Intermediate Resistant
rate sensitivity rate rate sensitivity rate
HH U A Ciprofloxacin 2.8 0 97.2 — — —
5 I b & Norfloxacin 0 0 100 — — —
Bi% 1P & Enrofloxacin 0 0 100 13.3 22.7 64.0
AR R Levofloxacin — — — 2.7 3.8 93.5
7 24 i
WISLIGM g e iR 2.8 0 97.2 45. 3 0 54. 7
Amoxicillin/clavulanic acid
FEMR PG AR Oxacillin — — — 9.3 0 90.7
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& 1(&) Continued Table 1
PWITRE (n=36) Salmonella (n=36) WA BRE (n=75) Staphylococcus (n=175)
2 % s G U A% CEL
Drug Sensitive Intermediate Resistant Sensitive Intermediate Resistant

rate sensitivity rate rate sensitivity rate

Sk ek Ceftiofur 100 0 0 53.3 5.1 41.6
AR Ampicillin 0 0 100 — — —
47 K Apramycin 100 0 0 — — —
Bf >k £ & Amikacin 100 0 0 50.7 15.2 34.1

fit R X K % % Gentamicin 100 0 0 50. 7 16.5 32.8
A8 % % Kanamycin 0 0 100 — — —

PU R % Tetracycline 0 0 100 17.3 15.2 67.5

A Je % Florfenicol 0 0 100 13.3 3.8 82.9
% %% % Polymyxin 100 0 0 — — —

F 45 F Rifampiin — 30.7 13.9 55.4

TE R R MU TR 25

”

Note:“—" representative did not do the antibacterial.
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XHAS 4 R AT Z I 5580 it Trik oy
XTI 25 P 1 R 25 25 gt 1
TiEf o o B T B8 25 10 Hh Y 2 bR 25 W 25 ST
2T, LBEJEHE . ZEM 54508 (R 2) KU EY R
PEUD 1Y IR BN Bk 25 WD A A2 7 B Z T 25 2

2L STk, k97, 2% (35/36) ; Fg 4 K V4
ERRE L EM 2516 0~ 10 T A 40 A, Hob L 4 i
(13. 3%, 10/75). 6 fif (13. 3%, 10/75) F1 9 Tif
(16.0%,12/75) g £, HK Ky 5 Mif (12.0%,9/75) .8
it (10. 7% ,8/75) F1 10 fif (10. 7% .8/75)
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Table 2 Multi-drug resistance of Salmonella and Staphylococcus from pet dogs %
iR Tit 24 Fh % Resistance number
Index 0 1 2 4 5 6 7 8 9 10
v - TNELES
DI Z M 253 0 0 0 0 0 2.8 0 97.2 0 0
Resistant rates in Salmonella
1 PR R 2 L 255 2.7 13 4.0 3 133 12,0 13.3 6.7 10.7  16.0  10.7

Resistant rates in Staphylococcus

2.4 b1 BCTE 0 H A BK R Y Y 25 1 B

TV RAZUD T TG T 24 3% B B — , DL 8 i 33 Al
b F, Hom 25 3% %Y 4 Cip-Nof-Enr-A/C-Amp-Kana-
Tet-Flr, J4) R 5 4 %5 BR & S A 37 Fhm 24 5% 24,
A 4 1 L6 Tt A9 i 3 7 O L 4 i B R DL Tet-Flr-
Lev-Ox(5. 3% ,4/75) Fl1 Flr-Lev-Ox-Enr(5. 3% ,4/75)

o R W, 6 M 3% A g DA Tet-Flr-Ra-Lev-Ox-Enr
(8.0%.6/75) % J % UL, 9 Tif i %Y o ) Gen-Tet-Flr-
Ra-Lev-Cef-A/C-Ox-Enr(9. 3% .7/75) %y # W, ,
2.5 WITKREMEEHKENAEEEN

Xt 36 BRYD TR B EAT 23 i 24 5 A L 5
BN 3 Fin .
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Table 3 Detection of resistant genes in Salmonella from pet dog %
5 A ES 7 A FIES
Drug Gene Relevance ratio Drug Gene Relevance ratio
blatem 97.2(35/36) qnrA 0
blasyv 0 qnrB 0
A . blacmy-2 0 . . qnrC 0
BPIRLR: % o . S 2 " .
B-lactams KPe (PMQR) Quinolones q
blayap-1 0 qnrS 97.2(35/36)
blaoxa 97.2(35/36) oqxrA 97.2(35/36)
blactx M 0 oqxB 97.2(35/36)
Z K& Polymyxins mer-1 0 aac(6')-Ib-cr 97.2(35/36)
armA 0 LB S tetA 0
TR rmtB 0 Tetracyclines tetB 100. 0(36/36)
. ~ y 2 i
Aminoglycoside aad///\Z 72.2(26/36) Wﬁﬁkﬁ?%’@ FloR 97.2(35/36)
ant(3)-Ta 97.2(35/36) Amide alcohols

12 3 AL, T M) RV 1] R B o A it 24 2

E‘H’%%%iﬁ?%}o blarem ?FH blaoxa B’V‘] ME&@@%
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WA &R 97, 2%; gnrS. ogxA. ogxB Hl
aac(6)-Ib-cr FH K B R K 97. 2% ; X aac
(6")-Ib fy PCR 7= ¥ Fl BstF5 1 il k47 Wi V) . 45 1
BEBAETE-cr AR, aadA2 F1 ant (37) -Ta &L
I DR A Y SRR 72, 220 97. 2% stet B PUFR
FIE R A 2 100, 0% 5 floR Mt i 2 25 2L A
(R4 R g 97, 206, KK blasuy \ blacuy: .
blagpe ~ Dlayap 1 < Dlacrsv ~ qnrA . gnrB. qnrC, gnrD
armA . rmtB . tetA Fl mer-1 3/

X 75 bk A BRI HEAT 9 T 24 2 PR A ) &5
W4, H13R 4 TTHL A BKE D fexrA FEPA H AR
e (40, 0%5,30/75) 5 femA . tetM. ermB F1 mecA
Tift 24 35 DR A, H SR AR R 18, 7%, 16. 0%, 14. 7%,
1.3% s RAGHY ¢ fr. fexB.norA Fl tetA N,

R4 BYRBHEREMAHEERNLER
Table 4 Detection of resistant genes in Sta phylococcus

isolated from pet dog

2y £ R/ %
Drug Gene Relevance ratio
cfr 0
.
Am%’?ﬁﬁols fexA 40.0(30/75)
fexB 0
1% 3 i 2% Quinolones norA 0
SN AR e 5 ermB 14.7(11/75)
Macrolide -lincomamines ' !
YR ZE 2 Tetracyclines tetA 0
tetM 16.0(12/75)
BN I 2 mecA 1.3(1/75)
B-lactams
femA 18.7(14/75)
39 ®

3.1 BYRBEDITREMEEHKE A

AR 36 DI R[] — 7 4 R A v [ B 43 5 v
TR BR (2% BGBH P B 0 4 BR B O 2% B P
PR o 320 A7 245 503K 60 R A S TR 24 5k R 7 A it 24 245
REIR 36 BRBY RIS T I X 6 Fi g 46 90 14 24
Y4 B 25 L i 25 96 (0~ 100 %) i & T F o6 221 4R
TE A RIS 1T EC B AT A 25 Wt 245236 (0~ 30 26 5 Xf
ORI ESL/ES - IN TP S N ) NS |
ZKGTH 2 5E U 75 BRI W R R A A Bk T Xk
o 25 Wy () it 245 38 A8 32, 8% ~93. 5%, H X WA H A
25 T M PR 2T 25 R T 50% . 58
BAECCGE ) AR A ) TR A B R 43 T 24 4
H O o bR 3 DY 3R it 25 2R AE 80. 090 LA b X%t
i R PR K 25 3% R B K B A Bl i U ) — 20,
1o A A% R AT G 1 b s R VR A A BR B T 2 R

CORF B B 95 b ] oK - 2 R 9804 JE 2% 4 3 A0, X B
B R 1 25 R WALH 8. 720)

HY T 2 B P T R 2 B R R A I PR TR T
i) P25 A7 22 3] o PR H A 36 AR 4 i PR P 2455 o 03
Xof A 2% I B P T R 2 PR R R S B Y A S e
W25 W AT 2 SO X g 45 R o — 2D i A i
B 2] TR R WA BT T 24 W if 2 AR vy 1 i 4
BR P X 12 2 i 24 220 8 T 5000 (s B Vb B B
SEPUM/ S RLAERR DU RR R AR R H) R Z P
PR X A6 BT AT 24 ) i 32 U A 2 Bk X 1% 2
FRYTIES 245 2380 2 AH X AR (A« Sk A e kL B oK R 2 0
BB IR R FR) » b AT U Hh . 2 {8 i 1 25 9 ik
AT IR ST IS S 0T Sy Wy A P A 22 B P R R 22
PP TR () I 25 7 A s i . AR B ) R FE U A B i b
1) R T ) 2 3K T 0 24 25 R AT 22 5 AH R 22 R
PR TR A TR 24 235 2R 5 2% TR PH 1 A A T 2 1 5 TR A
Ky HREROR T T 245 45 R AR ™ . i AE S IR
IR IT 3ok P o S A AR B 24 s 30 285 2R Bk )
U 259 R R L 259
3.2 BYMARBEDITREMBEHKESEMA Y

ARG Py B T ) R VRV 1) QR 2 T 2 1
B8 LA 8 T Ok A 5 B LA X Sh IR T I
Z T ffit 25 B 4R A8 (6 i K 6 it A b A7 90. 16 %6) — 3K,
{HL 2 TS 24 335 A4 81— , 23 A Jit IR AT BE S 00 1) ERRRT 20 18
AR 1 R B D, B 2 G AR — . (H
(] — IR b b 20 B B 75 Bk W OR IR A BRI 2
M 257 0~ 10 Wi 35545 73 Ag » Jov 4 it 6 ot Fn 9 it 49
ZEM 23 5 42. 6% (32/75) AR F 85 Wi Bk 5 %)
Al X R 154 % BR T 1 38 (80. 020 LA 1 B TR Oy
ZEMATE) . BERRUL W RV 1] T 8 45
BRIE R Z T 245 8 . AN ARSI YR R
4 R T =2 TG BH M TR TS 24 3% 7 2 AR AL, X W] R
2R RS L T R 2ZRAA G wr s
258 5 B AR i 3 B R W AR K E H 2,
YT E ATy R 2 W 2 X AT
TE I Nt 24 58 1) [R] I, A 2 36 i 22 o0 T 245 )™ o L 33 Y
ZHAL
3.3 EBYREBEDLITREMGHKEAMAE DL

TS 245 35 DR RS 00 25 SR 3 B T ¢ R VD 1) T
507 ik 245 B A B4 b B i blarem s Dlaoxa
qnrS.oqxA . 0qxB . aac( 6" )-Ib-cr .ant (3")-Ia . tetB
Tl floR JEIR s tH R ¥ 7E 97. 0% LA b, 1l aad A2
FE A R FE 72,026 LA b, 26 W1 3 5 78 4 R R
U171 IR B #5122 i it 24 266 DR 485 4 28 AR e o i L



%3

EPREDT A TR RAR VD I U T R A A R T 24 P T 24 s PR A 19

2 3 R R 5 25 R 00 245 AR W A U I T 2
DU A7 FE & TR - AR T 2 e B R 2 — . I
S AT BRI BT U T BT b T 48 Y A T 24 3k T
RE IS 5] Sl 4 U5 £ i VR R AU 43 25 B A U 31 i
s 7N 485 117 T 245 35 AL 1 TRk v e e ik sh
TEZNY 5 N Z 1A% 36 FE 4G . IRl o v o ) RO
A 7] BR T i 245 35 PR A 2R R R AR, LA AR 43 i 24
SER A L R R B 25 5L fexA K tE SR b i
WAL A 40. 0% (30/75) , 43 B H J5 R AT BB J2& 7 4 K
R 76 TR T A ARG 35 DR R 2 O 9 b 2 35 (X kA7
L) o A7 A At R A SR R T 2 3 KL A A
A] g A7 78 JoAth Al id 25 JE R A S i it 25 LA = 30
S ) R U4 7 TR TR0 I R B TP 25 2. A
FERII AR R I R HE T I R A
7 ARG T VRS R JE i 2 BRI D A
W BE— W . B A SE 45 2R T AL R W R R VD
11 I T R A 3K TR T 24 15 0™ T T 2 R PR 4 A R
e (50 A R O 200 TR 0 YR T ME RE I K A S
SR 24 T ) M e A ) R DR 24 T e B8 2 N Y
TETE AU

[ 5% 30k ]

LT 2= 5. SO 8 K 1 R i 3R AT T 24 1 981 A B LT 245 WL okl 1
Wr5e [D]. dbat: s E &k K%, 2015.
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