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AL % 25 25 /9 8 E s R 259 15 0o T 40 300 L 154 K 5F 830052)

B OE OATEHARENRLEGA WA RB R R Y T B RATE L A 2 A 25 R B e 3 A L, AR R
MIEHRERBAR R AR T HIR TR R LSS DRAT D NTHG S BLEE Ao BRE G
MTHAR CLSI AW IRIEH B ZRAT I B AA S DR ADWHRE N E, 8L PCR 7 kbl sxat 5 KA,
LRAW . DESBRDITH 288 4.3 R BHR TV ITHE 2 8 F A ZH IR KA AN R A 47, 2%) , A
KT 339V ATRBEHRB2.3%), D3RRI NMAN IR E RERE S EXERATERGMH R A
T5. 0% AL IR BR Y IMTARAEAREEARSHRYNAAE LML, #3501 H kR ok e TRz 32
HOBBERED AR TLARTEFRTRFERBORA ., S8R EA 0B ER,3 AL LRAKS
81.3% ., A 7Tt Mtk A £, FRLBRVITH 7T A B RG5AYDOBETFHRFARTTH, DHBHRPHEE 11 #
A% w25 KB blarpn A B B R E A 100. 0% ant (3" -1a caac(6')-1b F= floR A B EF F£HZHF50.0%. %
BT PR E LB LB tetA ForetM 9t R 500U A, & FTHRBERARVITE, b, tod 2 4
FEHESHEHEER blaxwnMBERR, L VNTAEZEIARSES TR EERZH. RERY B G H
MRSESHFBERG WHER, HHERBFTRERG., 3 ARBG D ITEHERATHIL LA %R
HgETEFFTAAEEZF . EAA-DY-REEEGERAARL.Z4V MRS BEFathdbn s R, 08 H
FARE.SEEARA LY.
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Antimicrobial resistance analysis of Salmonella isolates of
“human-animal-environment” origin from
a large-scale pig farm in Xinjiang

WU Huimin, XIA Panpan, WU Haichao, CHEN Wanzhao, QIN Lei, XU Qiqi, LIU Zepeng, XIA Lining"
(College of Veterinary Medicine/Xinjiang Key Laboratory of New Drug Study and Creation for Herbivorous Animal,

Xinjiang Agricultural University, Urumqgi 830052, China)

Abstract In order to understand the prevalence, antimicrobial resistance and carriage of resistance genes of
Salmonella from human, animal and environment-origin in a large-scale pig farm in Xinjiang, in this study, a total of 855
samples, including fecal and sole swabs of farm workers, pig anal swabs and environmental swabs, were collected
and subjected to isolation and identification of Salmonella. The minimum inhibitory concentrations (MICs) were

determined by the agar dilution method recommended by CLSI for the isolated Salmonella, and related drug resistance
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genes were detected by PCR. The results showed that: 1) A total of 288 stains of Salmonella were isolated, and the
isolation rate of Salmonella in the three source samples was from the highest to the lowest as follows: farm worker
samples (47.2% ), pig anal swabs (33.9%) and environmental swabs (32.3%). 2) MIC test showed that the drug
resistance rates of the Salmonella from three sources to tetracycline, florfenicol, doxycycline and ampicillin were all
above 75.0% ; The drug resistance of environmental Sa/monella was the most serious and the drug resistance situation
of human and porcine Salmonella was similar. The Salmonella isolates in this farm was highly sensitive to cefotiofur and
imipenem, no strains resistant to levofloxacin and amikacin were detected. There were 30 drug resistance patterns in
total, of which 81.3% were resistant to 3 or more antimicrobials, 7 resistant strains are the main ones. The detection
rate of 7 resistant strains of environmental Salmonella (65.4% ) was higher than that of porcine and human Salmonella .
3) 11 related drug resistance genes could be detected in the isolates, the detection rate of bla+ey gene was 100.0% ,
the carrying rates of ant (3")-la, aac (6")-Ib and floR genes were all higher than 50. 0% . The detection rate of
tetracycline-resistant genes tetA and tetM in Salmonella from swine was about 50.0% , which was higher than that of
environmental and human Salmonella. In addition, two Salmonella strains carrying carbapenem multidrug resistance
gene blayy Were detected. To sum up, Salmonella has the highest detection rate in the human samples of the pig
farm, and the drug resistance of environmental Salmonella was the most serious., the highest multidrug resistance rate,
the widest drug resistance spectrum and the highest drug resistance gene carrier rate. There are differences in the
prevalence, drug resistance and drug resistance gene carrying rate for Salmonella from three sources. We should

standardize the disinfection and sterilization process and reasonably use antibiotics based on the overall perspective of

human-animal-environmental health and the isolation rate and drug resistance status of Salmonella .
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1.2 Ak
1.2.1 wm@A»>BER

PRSI H K MH W70
EP & iR A1 B 20 L MH W% E 1 mL K
MM B FHE R 37 “C 1538 48 h J5 FH K B 3%
FhERFE SS TR K 5 36 LRI 245 9% 18~24 h, K%
HE 10y e A SR O B A TR TR TR M T
TR X BEAL YD 1T TR A TR AR R AT 155 KB TH invA 1)
PCR §" 848 P38 =W 2 i B e s 1. 0 % B R
WEBE I L DK A I 5 o8 5 A B gk A7 B Il i T 5% A=
A TR ) By A BRA A, I 25 ) 48
2 E= K AW B AR AR B0 WG Cheeps: / www.
ncbi. nlm. nih. gov) FXF . HARLEE = 96. 0 %0 H] % A 0
[T 20. 0% K H il —80 CHRAF# .

1.2.2 oM A®RRKE

SR I BEAG F B vk 0 o3 B MR AT 11 BT 259
/N B ¥ B (Minimal inhibitory concentrations,
MICs) B 7 I 32 245 ) 60, 45 5% 58 3 % TR 25 9
DAL ER 53 35 BT 25 W) - 2 He W 28 (BT R A& LK
KREFFR) WEHEZE (RED R RN R A Em T
B BTN B e 28 (2R P AR Sk A E R Y 35 R D
PUIRER IS (PUFRZ | 2 P8 30 ) FTIE i I 25 (IR e
) R T e B 24 4 RO S A o S 2L A B
A i I S8 (5 I PR 52 58 % A5 1 P 25 (Clinical and
Laboratory Standards Institute, CLSD ™! i i) 50
Yy U5 40 TR T TR 245 ) U E R AT PR T AT .
1.2.3 @A A&

XPAN ) > U5 B 0 11 TR AT R 2R Cane
(3")-Ia . aac (6')-16), M i Wil 25 CoqxrA. oqxB,
qnrS) \B-PIBENE 2 (blacrsm ~blatem blaxpw) VU E
2 (tet A rerMD) FI I e B2 ( fLoR) Tt 24 ik PR 9 47 A6
W, T I 2 35 P 51 L SCERE e R T AR
THRCEEARAR G EARGIY.

1.2.4 HESH

KT SPSS 19. 0 B A X5 AN [a] ke Y5 V0 171 18 43 5
R 2 5 5 DR ) Rk AT 22 B PR 40 AT, P<<0. 05
HNERBFE.P>0.05 HERALE,

2 HRE5SMH

2.1 ¥ AFMANRERPLTENSIBELETE
TR KA 2 300 3k, AE =B H%

AR 67 000 3k, F5 58 5 % FH U 36 & 2 3k 7

PR RS S O R IS e BB A 25 )

YENBIIGTEZ Y . ABFSE LA 855 M Frimar & &
SRR AL T8 ok 4 B0 0N L Bl R B R R AR R
IR %, Ly B 15 2] 288 BV TTH. B RN
33. 7% NIEUDITEE Y 43 85 2 e i, Ry 47. 220 (17/36)
VRV TTH (000 B R 33, 9% (138/407) , BREE YA
Y ITB 2 8 R i o 32, 3% (133/412), Hiep
H VRRE ot v Y R R R 28 P R DR VD 1) T I G R A
o R 42, 7% (32/75) K1 37, 9% (103/272) , 1M
JE B REIRID 1T 1 43 B 2R 5. 0% (3/60) 5 BREE
TR S v ™ B R B U VD T BRI A 4 B R Ak 77, 1%
(54/70) s T NZERVP IR (47, 2%,17/36) 5 T N #k
JEPRVDT I (41, 7% ,15/36) By 20 B R AP (F D,
S5 RWZME I N -sh - B0 B R RE b B BB ARG H v
TR HIE VT T A 43 88 2R ey L U2 0 T8 F 77

VER7L 0T R
2.2 EHHP A RREIRD ) E AR S A
Eop

o B0 288 BRUP ] XF U 28 % (86. 1%,
248/288) . Z VU IR &K (84. 4%, 243/288) . A Je %
(79.9%,230/288) M R PEM(78.5%,226/288) )
it 25 R 55 v I AE 75, 0% LA b s R A H X 22 SRR T
BRI A BT 24 0 A AR, AN 4 R X Sk A ek
T 245 4 T Bk A 6 A X6 I i 855 R it 245 A T K

3 R IE VS 11 TR A T 24 7™ E R R e v AR
BRI TR ORI TR E IR T . SRR
PR TR % (92. 5% ,123/133) W TH 25 R B & =
FHRETRVS T BT 25 28 (P<<0. 05) ; IR Vb 1 &
X BV B (70, 7% ,94/133) (TR 245 3 g 3 88 T4
TRVP T (9. 4%, 13/138) A1 ARV TTH (11, 8%,
2/17) BT 2526 (P<C0. 05) s R B I AR VS 1] 56 X
AR ZVHAR AN AN EMEKRER
T 25 R 0 52, 0% L b, B 3 W FRE IR VD 1T 1 1Y
i 25 #& (P<C0. 05) 5 4% 35 0 11 1 % 0 i 15 1w i =k
61 WE VK B i 245 SR A AR T 3. 006, i 24 TR AR A AE
JE RN IR TR H (3R 2)

W5y BT TR 2 25 2546 0~ 8 it ¥ A 43
A AT 30 P 25 3% AL, 3 e A 3 T LA b G B RR
81. 3% (234/288); Z 25 it 25 & #k LL 7 it oy &
(34.0%, 98/288), H: tf GEN-TET-DOX-CIP-
ENO-FFC-AMP &% # £ £ (33. 0% ,95/288) ; 7 it B
MREZNIATEEI T A . (5 65. 420 (87/133),
AU ERSE RV T T o P RS Hh 1 Bk 8 T B AR s 3 IR VD T
P LA 4 T PR L R RSOl 47,806 (66/138) 5
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NIEUP TR LA 6 T bk 32, Kt 08 410 200 TGRS O™ B L W 25 3% ) W 28 R AR 2L L2, Hoh 3R
(T/ID (R 3) . G RFWIZE DA FRBED TR A BEIRUD T = 2517 00 e h IR

®1 FEZAN-HY-FRERENDITESEER

Table 1 Isolation rates of Salmonella from human-animal-environment in the pig farm

O TTB 23 B R O B 5 R ED

PR ) ) &it
Salmonella isolation rate
Source Total

(Number of isolates/Samples)

515 ¥ 42.7%(32/75)
F R
. Z 77N 37.9%(103/272) 33.9%(138/407) a
1g
Ja &M 5.0%(3/60)
7= B A 77.1%(54/70)
35 VR T AR 41. 7% (15/36)
SRR B ' 32.3%(133/412) a
Environment ICa=R 3781 22.0%(33/150)
BENIIBZ ) 19.9%(31/156)
N PN E2d 47.2%(17/36) 47.2%(17/36) ab
Worker

TE < ) — 5 B0 A ) 72 B 3R 24 5 i 3 (P<T0. 05) I TA) S BE I R7R 22 R AN . 35 (P>0. 05), R,
Note: Different letters in the same column indicate significant differences (P<C0. 05), and the same letters

indicate no significant differences (P=>0. 05). The same below.

®2 AFREREDIEX 11 HOAEAGYHTEE

Table 2 Resistance rate of Salmonella from different sources to

11 kinds of antibiotics %
HLEZ5 ) IR (n=138)  HEFn=133) AEH=17)  Mil(n=288)
Antibiotics Pig Environment Worker Total
% TET 79.0 a 93.2 b 94.1 b 86.1
ZVHE DOX 76.8 a 91.7 b 88.2 b 84. 4
R e % FFC 65.9 a 92.5 b 82.3 ab 79.9
RV AMP 68.8 a 87.2 b 88.2 b 78.5
KNP A CIP 15.2 a 79.7 b 64.7 be 48.3
KRKFEZE GEN 9.4 a 78.9 b 52.9 ¢ 44.1
B B ENR 9.4 a 70.7 b 11.8 a 37.8
W R R 1IPM 3.6 a 0.8 a 0a 2.1
% fuwEk CEF 2.2 a 0.8 a 0a 1.4
LA E LEV 0a 0a 0a 0

B>k R B AMK 0a 0a 0a 0
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Table 3

Multidrug resistance rate of Salmonella {rom

human-animal-environment sources %

% 2} 2554

Number of multidrug

IR (n=138)

I (n=133)

NE =17 it (n=288)

) Pig Environment Worker Total
resistance
1 it 1-resistance 9.4 3.0 5.9 6.3
2 i} 2-resistance 2.9 5.3 0 3.8
3 Tif 3-resistance 5.1 1.5 5.9 3.5
4 Ti} 4-resistance 47.8 6.0 17.6 26.0
5 Mii} 5-resistance 8.7 5.3 11.8 7.3
6 T} 6-resistance 5.1 11.3 41.2 10. 1
7 i} 7-resistance 6.5 65. 4 11.8 34.0
8 Tif 8-resistance 0 0.8 0 0.3

2.3 BBHANHYMRERERDLTENHEER

i

ZHE G o1 B UD T TR T BN T g il T 24 K A
blarvew IIHS 2 100, 0%, 56 U AN ZE U5 1 43 1)
Kt 7 ¥R (5. 106 M 1 8k (6. 396) blacrew % B
B AN, 2 RSB IR VD 1T TR A Y blanow B IR
VR AN TR VD T B rh S S S 25 35 ane (37)-1a
Ml aac (6")-16 WYKL HRIR T 70. 0% . = TR
FTB 570 Bk (50. 7%) A1 68 Bk (49. 3%0) 3G IR DT

K 0 DU PR 22T 25 BE ) rer A F cet M, K M 358 00
F IR AR VS T E (P<<0. 05) 5 M 75 i 25 it 24
FH oqxA FlogxB TE PR EE IR AR A U0 1] & h A
R AR AL & R 1 104 Bk (78.2%) Ml 9 KB
(52, 9YOHEM Lk 2 Bl LKAV T . B[] B 45 47
2 DR PR AR o BH PR TR RR Y 98. 206 (111/113) 546
PRI A LG Y 65 Bk (47, 1%0) qnrS 5 K PH P
PR, EE T I BRIV T AR R (P <
0.05)(F 4, SR XIIZBEG AR KFETHE b

R4 EBHAN-HY-FRERFEHDITEMAEERHE

Table 4 Detection rate of drug resistance genes in Salmonella from

human-animal-environment sources %
F (K 2531 HH iR (n=138) HEEIFR (=133 NE (=17 Bt (n=288)
Gene category Gene Pig Environment Worker Total
blatem 100.0 a 100.0 a 100.0 a 100.0
[3- PN Mk e i
blacrsm 5.1a 0a 5.9 a 2.8
B-Lactamase
blaxpm 1.4 a 0a 0a 0.7
A2 ant(3")-Ia 71.7 a 86.5 ab 82.4 ab 79.2
Aminoglycosides  qac(6')-1b 20.2 a 82.0b 70.6 b 51.7
Pk e i 2 floR 67.4 a 89.5 b 82.4 ab 78.5
Amphenicols
0qxA 6.5 a 78.2°b 52.9 be 42. 4
LTRSS
) oqxB 5.8 a 78.2 b 52.9 be 42.0
Quinolones
qnrS 47.1 a 7.5 b 5.9b 26.4
PO PR 2% 25 tetA 50.7 a 6.8 b 5.9b 27.8
Tetracyclines tetM 49.3 a 4.5b 5.9b 26.0
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BB LA B YT A M L X AT g5 H R A i
TR Y R A OC . ARE AT ST A5 L, I 0
XIS RN Ze 7 T A T R L 8 2 R T B
WP 2 (AT R B 3 N B AR AE T FE A R e
o7 I Xt £ VR T B AR 5 7 B AR — A L A 4
FJE X RS UEAT 42 J7 467 1 B . T FLEC AR 4 e
SR BE RO R R A TR IR B T A A BRAR AR
FERERE S U0 1T A A R B 2 fal LR, DAT B AIG A
FEBERE HE T B I AT TR 3 TR I AR N B 5

BEIE TH FH
3.2 SR IRE D VE W 250 8 A A R
EEE

INCESE 7N ESR 6 ¥ NN K7/ R B2 ) Py TR k)

SRR, % N ZE L sh W IR B 0 e B 5 R T B R E
Jip o ARHIRSE 3 oK R U ) B G U R 2R 2 R gk
i B 25 25 W ) ik 25 SR AE 65, 0% LA b 8 X DU 3R R
2 VPG B8 2 3 3 AT 25 19 B8 Bk b 43 S ARG T
92. 5% M1 55. 6 Yo 4b F h A RS I T Bk W5 R TR A
I 13 T S 1 R 2 W 2 R 24 U 1T A AR Y PR
N AN [R5 A U0 1) TR X A s T 2 2 T 24 %
EFBRR ARV T XA v 2 MR R
fiif 24 2R 35 & 2 v TR IR VD TR i AR VD T B 2R
PP B (64. 7 %0) WY 25 F8 43230 T PR I v 1 1 1) it
255 B VD B (11, 8 %0) MY Tiif 25 3 42230 T 4 JR 10
VTR AT 2528 43 B SR AT BE 2 PR v i SR N VD
VDT T FE 2R A T 5% G, 6 H 2 TN 3h A X
B 77 Py AR BE RIR T AR EE SR VD AL T 24 R PR
R H R g LR 2 1 TE B L AR AR
AT 5 v 5 4 TR V0 1) X B D R L v A 1
2RI IR VD T T i 258 1 6. 5 5L b B )2
VG ARG VYD 1T Xk 2 Fh 29 09 vh A RAG T il 5
FEUR DT o 0 B3 s 24 P 22 5 n 6B U IR Oy 9% B
AR R G R AT W B iR 9T, R BB TS M R
B R A T 24 00 1T T R B AR R T 2 T . kA, 1%
YOI R R Sk A0 kR IV e B A RRORR M B R
Xof 2 SRR TP L R OK R T 24 A T Rk D R 2
Yyl LAV SRR YT 40 B M 0 1 & 1E 25 0, PR 7 fil
Bt 7 3 5 Y ) ek R P 24 3 L sk A R 7
Tiif 245 TR A

Z M 2455 BoR Z D T £ 25T 25 46
HFE A T (26, 0%0) F 7 T (34, 0%6) , Tiif 24 i AU il 2%
235 30 B, H T EEREIR B0 AR 5 BRI OR [ L R TS
FEVRVD T 2 251 255 (81, 3%0) i TR IE IR VP 1]
A 22 24T 25 5% (68. 6 %0 , 5511 BR O 450 4238 (19 45
AEARL . FESREEUR YD 1T b, ) B 0 55 U5 AN AR 3 0 36
BEWRVD T 0E 1 2 25 1t 25 22 141 2 100. 0 %6 5 3 i X Lt
KB, T NEERUR 7= B SR BE IR R B 3 IR BT IRV 1]
W 2 25 Tt 2 3% Fh 2 B Oy i—, H ¥ LD GEN-TET-
DOX-CIP-ENO-FFC-AMP 7 ffit i %4y 5 , 43 B o] fig
R TSI R e RO R B R T
YR AE K Z A B 4%
3.3 BEARERLNEMABEARLHBELRA

BB RETE

20 DA T LA R 8% gl e 1 Y K O RS AR AR BT 1A
250 I 245 25 B, O HL 25 3 B 2 25 AR N L3 i A
B PR shE BT ARHIE S I 2 3 R 45 SR R,
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Z3 A BT T B blare B H A RS R Bk
100. 0% s BB blarpu FER 2N FZ GV TTHIXT B-H
MERE PTG 250 FZE RN Z —, A5
blacrxw ik LKL 25 R 5 4 P44 fil Wang %55 —
B AE T REE S blacrem B RRE IR VD TR A 6 B
KA WIS REZERE  IF H I 2 BRIE [R] I 4% 4 ok 75 %5
W Z G 255 blasow o blaxow & P FHAE B R 7T
DL o AR 3l 1% 46 20 A 85, B RTAE TR K 5 K
FEIH G JE B PR B RS A R blasow 5 R BA PR TR
BRI © 4 Bk T B AT R Bk T B
fity , 3F H.7 NDM [ (1) & bk K 2 [6] i #5 47 2 F it 25
L qnurS . oqxrA FloqxB 3X 3 FpEOR A S g
A 2 TR 24 5 PR A A 2 AN TR SR IR0 T o b g A s 32
A BT 28 5 BRI IR IRV 1T T LA A ogr A FE A
ogxB FEF K3, MBI 1THE LI qnrS FEH
Ry T 2l e PR ARG I 45 R i 2 R R 2R AR OG, ¥
AR JE PR 4 A nT DA A RRE R OK N B I Bl
T TG R BRI R 25 0 S0 T ik
FEDH A 3R IR AT RE S 1Y O, RRR A8 I I e 3 1 K,
SO T W E R R R T 245 T RS A R
Z 3 BRI VD 1] R 5 B 2 R R A R e
Z it 25 KL K 20 S LL ane (37)-T1a FEPIFD floR R K
F2, 5 X0 L T 24 ) 0 i 24 3R B R — B, R RS
ITE 4 A 0y DU PR R R 25 IR R DL rerA A
(50. 7%) Fl terM FE R (49. 3%) N F L HEISE IR0 1]
X PUFR 2R I 2 VG B R 2 F 2R et A B AN
tetM FEKI AT, 100 53 A0 W FlOR U5 A V0 1T B O A R
it 25 R I 85, 0%, (H rer A LR Fl rerM FE [ Y
Ko th 2R AT 10. 006, T 245 3 80 5 it 245 5 PR 7R AN A
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K (U tet B tetC f tetO %5) sk Fg Mg R (A7 . Tt
2 TR Bk RIS 24 5k D] 25 85 ) R AT AR 4 BT LA, AL
Bl W RN IR 3 AN T T By 4 T 24 B iR % T 2 5 R A R
St R E B,

F [ B 43 1 DX 1) 554 3 B0 AE A8 258 Ry 7™ 1) T
24y [R) L, 240 TR T 245 M ) 2 A0 A R T 24 1 ) A
it s T LA Ay i R FH A0 TR 24 W 4 BB e SR i e &
Sl R &5 A i P 25 W 2, Ok 4 A 3k TR
4. YT, TR EE AL T L R 0 R A
o) W A W T 22 {68 P R 245 1 R A B TR 0 S
2l AR A A R RN Bl P e 2 B e
A5, 3K SRR AT LA S8 ) B0 U A DR 24 M L v
iR AR SEFR R A R S . TR SRR 5 0

FERkars WL SO Pl 4 R B AR A L X REREAT L
S0 D TR A % BB A AR G 255 T B R T
Y DA R A R R A R

4 #& g

WSR2 T VR U TR ARG R TR
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FEE . LEXE A Ul R 24 I 9 0 HON L Sl A
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PRGNS A WE R A . i T8 0 1 2 25 T
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15 AT RS 24 T I 92 6 X JEE L 12 I N3 -2
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I ) RV AR AR . & B ST 259 . & i Y
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