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Antimicrobial Susceptibility Analysis and ESBL Gene Detection of
Staphylococcus aureus Isolated at Animal Farms in Chongqing
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Abstract; This paper aims at understanding the information about the antimicrobial resistance and
the existence of extended-spectrum B-lactamases (ESBL) genes in livestock-associated Staphylo-
coccus aureus (S. aureus) at some animal farms of Chongging. One thousand three hundred and
seventy-one samples were collected from animal farms. After pretreating, enriching and cultu-
ring. The S. aureus specific gene nuc was amplified from the suspected colonies, and the antimi-
crobial susceptibility of the identified S. aureus was tested. Meanwhile, the ESBL genes were
amplified. Results were as follows: Eighty-nine S. aureus clinical strains were isolated and iden-
tified from 1 371 samples, including 25 pig-originated strains, 32 chicken-originated strains, 6
dairy cattle-originated strains, 10 goat-originated strains, and 16 rabbit-originated strains. The
isolates were most resistant to penicillins, and also more resistant to tetracyclines, macrolides,
and quinolones. Except for 2 rabbit-originated strains, other isolates exhibited varying degrees of
multi-drug resistance, defined as resistance to 2 to 21 antimicrobials. The most prevalent multi-
drug resistant strains were pig-originated. The ESBL genes detection result showed that 86 (96. 6 %)
organisms contained blargy .. The S. aureus isolates were resistant to tested antimicrobials seri-

ously, and most of them carried TEM-1a type ESBL.
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Fig. 1 Detection of S. aureus specific nuc gene
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Table 1 Isolation and identification of S. aureus strains from different animals
) KR AL 5315 TR R R IFEER/ N T il R TR
Animal Number of samples Number of isolates Isolation rate Source of samples
4= Dairy cattle 355 6 1.7 4475 Milk
% Pig 343 25 7.3 B3+ Nose swab
3 Chicken 480 32 6.7 AT4XF Anus swab
11 2E Goat 88 10 11.4 AT T Anus swab
% Rabbit 105 16 15.2 BT Nose swab
43 Total 1371 89 6.5
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Table 2 Antimicrobial susceptibility of S. aureus isolates

K.

TR B SR TR T A DR X8 5L T AR 4 i 24155 2

B A TR G Y R A T

HLTA 2459 AH K A8 R I b& 4 TES R it

Antimicrobial agents Related index Pig Chicken Cattle Goat Rabbit Total

FHE# G Penicillin G R/S/1 25/0/0 32/0/0 6/0/0 10/0/0 10/6/0 83/6/0
fit 5%/ % DRR 100 100 100 100 63 93

AP H Ampicillin R/S/1 25/0/0 31/1/0 6/0/0 10/0/0 10/6/0 82/7/0
i 253% /% DRR 100 97 100 100 63 92

3. f1BE My Cephalothin R/S/1 1/20/4 2/25/5 0/5/1 1/9/0 5/10/1 9/69/11
it 25% /% DRR 4 6 0 10 31 10

. fa Mgk Cefazolin R/S/1 12/10/3  17/10/5  0/2/4 5/4/1 8/8/0  42/34/13
it 2%/ % DRR 48 53 0 50 50 A7

JHIPG T Cefoxitin R/S/1 9/16/0  11/21/0  0/6/0 0/10/0 5/11/0  25/64/0
fit 255/ % DRR 36 34 0 0 31 28

P iz ¥ FF Imipenem R/S/1 5/16/4 3/23/6 1/2/3 0/10/0 5/8/3 14/59/16
it 2%/ % DRR 20 9 17 0 31 16

% % Kanamycin R/S/1 12/9/4  12/13/7 1/2/3 6/2/2 0/16/0  31/42/16
it 2%/ % DRR 48 38 17 60 0 35

PR E 2 Gentamicin R/S/1 8/14/3 3/27/2 0/5/1 0/9/1 0/16/0 11/71/7
fit 5% /% DRR 32 9 0 0 0 12

B K+ & Amikacin R/S/1 0/24/1 3/25/4 0/6/0 1/8/1 0/16/0 4/79/6
iy 25 %/ % DRR 0 9 0 10 0 4

Z#i % % Tobramycin R/S/1 11/11/3  10/22/0 1/5/0 5/5/0 0/16/0  27/59/3
it 2%/ % DRR 44 31 17 50 0 30

41 % % Erythromycin R/S/1 14/2/9 12/2/18 1/0/5 3/0/7 7/4/5 37/7/45
fit 5% /% DRR 56 38 17 30 44 42

W %5 % £ Azithromycin R/S/1 15/8/2  13/9/10 2/4/0 3/4/3 3/12/1  36/37/16
i 25 % / % DRR 60 41 33 30 19 40

i H 45 % Clarithromycin R/S/1 12/12/1  14/13/5 2/3/1 2/6/2 5/9/2  35/43/11
it 2% /% DRR 48 44 33 20 31 39

PU3E 2 Tetracycline R/S/1 14/4/7 21/6/5 1/1/4 7/0/3 8/7/1 51/18/20
it 2%/ % DRR 56 66 17 70 50 57

£ 7§35 2 Doxycycline R/S/1 15/10/0  19/11/2 1/5/0 5/3/2 0/9/7  40/38/11
it 24 % / % DRR 60 59 17 50 0 45

4% % Chloramphenicol R/S/1 13/8/4  13/10/9  0/3/3 2/4/4 0/15/1  28/40/21
it 2%/ % DRR 52 41 0 20 0 31

M E 2 Clindamycin R/S/1 15/0/10 13/1/18 1/1/4 0/0/10 5/9/2 34/11/44
fit25% /% DRR 60 41 17 0 31 38

WP & Norfloxacin R/S/1 13/12/0  10/21/1 1/4/1 0/8/2 0/16/0  24/61/4
it 24 %/ % DRR 52 31 17 0 0 27

(TR

Carried forward)
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Antimicrobial agents Related index Pig Chicken Cattle Goat Rabbit Total

AL Ciprofloxacin R/S/1 12/11/2  11/12/9 1/4/1 2/4/4 0/16/0  26/47/16
it 2%/ % DRR 48 34 17 20 0 29

B %7 & Enrofloxacin R/S/1 13/12/0 11/10/11  0/3/3 0/6/4 0/14/2  24/45/20
it 245 % / % DRR 52 34 0 0 0 27

A B Ofloxacin R/S/1 4/15/6 3/22/7 0/6/0 1/8/1 0/16/0 8/67/14
it 2 %/ % DRR 16 9 0 10 0 9

3% 7> B Enoxacin R/S/1 12/12/1  10/21/1 1/5/0 0/10/0 0/16/0 23/64/2
it 24 % / % DRR 48 31 17 0 0 26

5 HvE W R/S/1 11/13/1  4/25/3 1/5/0 0/8/2 2/14/0 18/65/6

Trimethprim-sulfamethoxazole it 25 %/ % DRR 44 13 17 0 13 20

48,5 B Trimethprim R/S/1 13/11/1  7/22/3 1/5/0 1/9/0 3/13/0 25/60/4
it 24 % / % DRR 52 22 17 10 19 28

R/S/1. Tt 2 / Uk / Ay

R/S/1. Resistant/Sensitive/Intermediate; DRR. Drug-resistant rate
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Fig. 2 The number of multidrug-resistance S. aureus isolates
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Fig. 3 Amplification of blazy gene by PCR
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