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ABSTRACT: Objective To investigate the contamination of Sa/monella in pig slaughtering in Henan province and
drug analyze its resistance and gene resistance. Methods A total of 825 samples were collected from pig
slaughtering enterprises of different scales in Henan province, and Sa/monella was isolated and identified by routine
detection methods and molecular biology techniques. Then the sensitivity of Salmonella isolates to 17 antibiotics was
detected by antibiotic sensitivity test, and 12 antibiotic resistance genes of some Salmonella isolates were detected.
Results A total of 241 strains of Salmonella were isolated from the samples, with a total isolation rate of 29.21%.

All tested Salmonella isolates were sensitive to amikacin. However, it was the most resistant to doxycycline
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(95.00%), followed by varying degrees of resistance to other antibiotics. The above isolates had a serious problem of

multiple antibiotics resistance, of which the proportion of strains resistant to 3 or more antibiotics was as high as

98.34%. The results of antibiotic resistance gene detection showed that all the tested strains contained resistance

genes for all 5 kinds of antibiotics, but aac(3)-la, gurA and tetB were not detected. Conclusion There is serious

Salmonella contamination in pig slaughtering enterprises in Henan province, and the strains have serious antibiotic

resistance.
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YT IR (Salmonella) e 3 % i N B3t o ik 2 —,
Herpvb ] BT A AS [ I35 789 R 7E 4 BRVE B P 5 IR 3
M &R SAET, HATE & PR A 5 R ik E) 2600 AL,
Horp RAGFEVDT TR B T e D RE IE & i AR N T 51 F BR
PEB IR, TERZEDREMR T M AR5 & WOUfLEE, 1459
YOI T EC T U AT LAS A5 v T FR T AE F AR B b o A b
H™ iz, AR A TS Y B Y RKOT 1 R, AT
1 HEEOR S LA g s 00 Mgt AR REYD
FTERBEWE I B2 2000 T3, HrpZET> ABAT ik 40 775 4k
BiFEVD TR S5 9000 J7 L LI E AR, ST AKL
2y 15 WO GEAER, BT IR PR R AR
RA A 255 28 L I AN B i 2 3 TR B /KA 4R Y, aned
i 24 {4 [ R A AP, 35 AP T R R X G A A E SN T
12 BT 320, DT 2% 1T 11%) 2 8 T 243 T R 00 AN T B4 it
HE R R HLH S AV T TR B TE e i E X G 2 —, AT
FEXTT A 0 A3 1 DX 1 A B S AT b T G B 1R e At
PEIE O TR AR . AR E R T TR E
SERE A T AL RE A, AN J8 52 3 R A 300 AU
BRI A AR R S B, g BT A R R Sk
HIZ TG g, PAAS 590 25 A sh P 37 5l i 16
NIER IR 258452

1 RS 7

1.1 St
L1 FERRE
20184 1 HZE 20194 9 A, Habsr R 15 it T A
43 L XS TRV BUASE ) 2 0 8 2 Al SR A 3R AR, T REE b 4
B SERTA AL T T (420 69) . BEFIR TR AT T T
(100 ). /5B MER LT RFITF(#5 90 #3) . BHIH
AR R TF(95 ). BEBIKFES ). =SS 6. R
FETE RIS A S TR 5 SR A IBLIRAS, HAIFZ)E 24 h
PRI % 28 S0 28 FA TG TR A 3
1.1.2  SEERTRA#R
KIGITFREAREREBE ATCC 25922 547017 E CICC

21482(H [ - B= 24 W 2R T
1.1.3 E LKA

GH 4500 FE/K 57406 CR R W kR (U BR A H));
ST16/ST16R fI¥L ¥4 7 2 L AL(3 [E Thermo Fisher Scientific
NGNS

22 K 1 7K (buffered peptone water, BPW) . [Ij.0» %
W 1A ¥ (brain heart infusion broth, BHI) ., U 7 fith i G K2 47 184
T4 7 (tetrathionate broth base, TTB). XLT-4 5355k, B[
B v TG T S B 35 3 (FF 5 18 1R A F]); DNA
Marker(2000 bp)[ ¥ LR (KE)VHA WA H]; TE
Buffer(Tris-EDTA buffer solution), PCR 7> ] [ B kD
W59 . Taq DNA RAMH( LT AEY TRABRA ).
1.2 LWIE
12,1 @@ 5 &5

BRENKFRHERHBASTLE BPW MiE b
36 °C+1 °C 180 r/min JR¥LH;FE 8~18 h, 434 T XLT-4
FIVD T B 85 32 5, 36 °C+1 °CIE 53 24 h, PRESF
G TIRE RIS FHE N A TEYE, AT BHI W7 IR 5
36 °C+1 °CRRR alifb i g%, fpik— L m % E
122 PCR ¥ 3%

FAZ LT 4405 A TR IR EC DNA, 12000 r/min 24
> 5 min 535 RIEW, EEEME 2 K, A 200 pL TE
Buffer ¥ i i 27 UUTE IF IR HETR 5T, 100 °CHliZK M 10 min,
VK 5 min, ¥HI5 12000 r/min 2.0 2 min, WE FFRN
DNA #iti, R TRE R RIEH st VENEIERH, ¥
51 518 5°-CTTTGGTCGTAAAATAAGGCG-3,
T#519: 5°-TGCCCAAAGCAGAGAGATTC-3"), 3 b
WBAETEYTEARAREGK, RIREERE 1o PCR Y
WAL 94 °CHIASYE 5 min; 94 °CZZ1E 30 s, 56 °CiE K
30's, 72 °CHEff 30 s, 3L 35 AMFFF; 72 °CIEAH 5 min, [RIAT
BRI XT B 5B AT 1 %S AR eIt ik,
FEL Dk 235 o 3 Ao L VK IR R B A T
123 #HHEEE

R #8251 I PR A1 SE 38 = A% M B 45 (Clinical and
Laboratory Standards Institute, CLST)bxfE, #EH 17 # FH
bR, KA REPRHERE ATCC 25922 1EH RIS HIE,
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38 R P R R R AT B A R AU LIS, iC SRR AR
KAFIL, FEHE CLST AR ifE ) E LI 45 0L
1.2.4 725 3K A A

R SCHERIF BTV T TR B Y 12 X238 5 14, i
VUM EZE tetd. tetB, B-WBENESS blarpy:. blagyy, THESS
sul-I, sul-II, BRMIEZE aac(3)-1a. aadAl, BEZEZE call
SfloR, MEiHTRZE gyrd, parC, B H RigA: TAY TRAE
RN EIA AL, PCR 38R A: 95 °CHIZSHE 10 min; 94 °C7%
£ 30 s, IBIIRE TIB A 30s, 72 °CIEM 30 s, k35 MEHR;
72 °CHEA 10 min, 3 BT 1% R MBS K, HIK
GG B BUR RGBT S I 8 IR, 0 SR ITH R AT

2 HER5HH

2.1 WIIRESBRNER
AL PCRY G DL S BEBS LUK 255, DA 825 (3 i v 8
oy A5 241 BRYPTIICTE, MK RN 29.21%.
22 HREF/ESEEFTHILIIRENIMIER
JERAE SR, RRSEAEATT TECTFRE AL 420 4, 2 ds
FIVPITIRE 135 #k, KRN 32.14%, BERHER 405
By, ST EREIVPTTIGEE 106 Bk, #HZH 26.17%. HHE
SEVPTTIRE S R ANE 2 PR,

F1 WITREMHERE PCR 1554

Table 1 Primer for PCR amplification of Salmonella resistance gene

EL/ P4 5173 (5'—3") R BKE /bp iR KRR /°C
oA 5"TCAACCCGCTCAGCTTCGTTC-3' 520 s
5-TCAACCCGCTCAGCTTCGTTC-3'
roiB 5'-CTTATCATGCCAGTCTTGCCA-3' 630 60
5'-CCAACCATCATGCTATTCCAT-3'
sl 110 5-TTTCCTGACCCTGCGCTCTAT-3' 5 58
5-GTGCGGACGTAGTCAGCGCCA-3'
5'.CCTGTTTCGTCCGACACAGA-3'
_p10]
sul-II 5-GAAGCGCAGCCGCAATTCAT-3' 435 >3
blan (11 5.TTCTGCTATGTGGTGCGGTA-3' 307 5
aTEm- 5TCGTTTGGTATGGCTTCATTC-3'
bl dil] 5.TGGTTATGCGTTATATTCGCC-3' 870 60
SHY 5'-GGTGAGCGTTGCCAGTGCT-3'
5-TGAGGGCTGCTCTTGATCTT -3'
. _1,0121
aac(3)-la 5. ATCTCGGCTTGAACGAATTG-3' 436 >3
5-TTTGCTGGTTACGGTGAC-3'
[10]
aadAl 5.GCTCCATTGCCCAGTCG-3' 497 49
i) 5-AGTGGAATAACGAACGAGC-3' 470 s
ca 5-TCAGCAAGCGATATACGCAG-3'
5'- ATGACCACCACACGCCCCGC -3'
[13]
floR 5'- TTAGACGACTGGCGACTTCT -3' 1215 33
5-AATCGGCCCGTGTAGT-3'
[12]
grd 5"TGCCATACCCACGGCA-3' 324 >3
5-CTATGCGATGTCAGAGCT-3'
12]
parC! 5. TAACAGCAGCTCGGCGTA-3' 260 62
T2 BFEEBURBZ=ARFSDITIKEETER
Table 2 Carrying rate of Salmonella in different stages of slaughtering and pigs to be slaughtered
PRI /% JESEIRT /%
X FRsEEH 1% -
=5 ZEK REE e B iy
Al 60.00(18/30) 0 0 63.33(19/30) 16.67(5/30) 26.67(8/30) 13.33(4/30)
A2 30.00(12/40) 0 100(5/5) 27.50(11/40) 36.67(11/30) 23.33(7/30) 26.67(8/35)
B 50.00(15/30) 0 0 66.67(14/30) 13.33(4/30) 26.67(8/30) 6.67(2/30)
S R 45.00(45/100)  0(0/15)  33.33(5/15) 44.00(44/100) 22.22(20/90) 25.56(23/90) 14.74(14/95)
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2.3 WK ESBEHN 17 #inE AR5 s0ie
#R

i 17 FOR R A H A X433 A5 2R 241 BRIDTT R
B TEIRSES, AR EoR: YITTREXR IR AP R
T AT A2 B B A AR 225, Xt 2R ER
(doxycycline, DOX) I i} 24 P4 e o, i 25 Rk 5] T
95.02%, H: ¥ Ky 2 W 74 Ak (ampicillin, AMP) \ #i % %
(neomycin, NEO). %7 J& % (florfenicol, FFC) & I ¥ %
(tetracycline, TE), THZ45243514 85.06% . 79.67%. 73.44%
Ml 72.61%, XA VP E (ciprofloxacin, CIP)HlIBH k£ 2
(amikacin, AK)ECHBUR, Mif253 58, 53514 1.70%7F1 0,
Xt HL At 2 ) B0 AS ()R 1 i 2 2%, LR 25 175 B 1
3= 3,

#=3 WIIKES B 17 iREZHOWHAER
Table 3 Resistance of Salmonella isolates to
17 antibiotics

LR Tt 245 %./%
ORI 85.06(n=205)
RK#HR 49.79(n=120)
Btk R 28.22(n=68)
EALEIS 95.02(n=229)
ZHIWER 47.30(n=114)
HHY AR 1.70(n=4)
WHHR 39.83(n=96)
IEZS- 72.61(n=175)
T 30.29(n=73)
W 2, 51.45(n=124)
B A 0(n=0)
FHER 39.83(n=96)
Sk AU fi5 48.13(n=116)
WA IEH 73.44(n=177)
KA A 47.30(n=114)
R 79.67(n=192)
kA i nE 48.55(n=117)

ZEM AR ER, T2YERPX; 3 F & 3 Fhl
AT RHA TS PR IRIE 237 Bk, R R R Y

98.34%, HHXF sAh, 6 Fh. 7Hh. 10Fh . 11 Fh. 12 Fhdi
HEFE TR 2T R 2, LA A 2 T RE
13.27%. 9.54%. 9.54%. 12.03%. 12.86%. 13.27%; %f 1
Bl 2Fh, 3F. 4Fh, 8B, 9Fh, 13FN. 14 FhPiA R
AT 2k BT AR A A, e T 2 R 4 EE 14351 R 0.84%
1.27%. 3.80%. 5.06%. 6.33%. 2.11%. 3.38%. 5.90%.
WFFEid AR IR BT 17 Rh2hd) 2B HA TH 25 M B AR,
EIHILT 1 REXT 15 RGPt 52 itk 241 MRV T TG
ek 117 R 25 RE, b iR B 25 5% 4 ok
AMP/DOX/STR/TE/NEO ., AMP/DOX/TE/MAQ/OQX/KAN/
FFL/NEO. AMP/GEN/ENR/DOX/CT/CEQ/FFL/CRO/NEO/
CAZ Ml AMP/GEN/ENR/DOX/CT/OQX/CTX/FFL/CRO/
NEO/CAZ.

24 30 MR ES BHIAEEKGNER

ik 30 RAZEBRIEA T 245 58 R, 45 2R R it
LR parC WA RIH, N 96.67%; tetd . sul-Il, aadAl,
blargv WAL R B3, #5754 408 70.00% . 56.67% .
56.67% . 53.33%; sul-I. floR. catl. blasgy #57 HEAR, 7
A 43.33%. 36.67%. 10.00%. 3.33%; Fillid FEeh It
Ko H A2 i AR IS tetB . aac(3)-la. gyrA 3 Fiipf 25 3EH
W3R 4. B 1 REAPTTICETT 2525 5 PCR 4554,

x4 DINRESBHRHHEREFERL
Table 4 Status of antimicrobial resistance genes in
Salmonella isolates

T 245 KL K] A%
parC 96.67(29/30)
tet4 70.00(21/30)
tetB 0
sul-1 43.33(13/30)
sul-1T 56.67(17/30)
blarem 53.33(16/30)
blagyy 3.33(1/30)
aadAl 56.67(17/30)
aac(3)-la 0
gyrd 0
floR 36.67(11/30)
catl 10(3/30)
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4 M: 2000 bp DNA Marker; 1~12 Ry ArsE Ry 12 X1 FC i it 25 3%
[A, 1. blasyy; 2. blarem.s; 3. catl; 4. parC; 5. gyrA; 6. Sul-I; 7. floR;
8. aac(3)-1a; 9. tetd; 10. tetB; 11. aadAl; 12. Sul-II,
K1 WTIRE 2 56 PCR 451

Fig.l1 Results of antimicrobial resistance gene PCR of Salmonella
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F B 2B 75 A AR DR AR e e AR A e,
I 550 PR B L KL G 1) 2 4 Tl R o A A SR T
A ERREE N 2 — o AT R LT R A R 4 X
SEUEVOT TG T SR R 29.21%, BEAR TX) ff ff 214155
T A R T DX A A T S RN A AR T VD T EC T G R
(32.67%), AT # FH % IHE MR B BTG R
FC B AG: HH 3R.(20.14%) 15 A 0 45 U OV 308 14 7 Tl i 2 0 77 9
Y78 WIS B HOAS 1 8(10.83%) o X BEHIT R 45 A4
J& SEGAF AR U 1T R TS Y R R, e R A 5T R B A
MU HR X RAEERALARIR], VTR TS Y
T2 BRI RE B A 25 5. Bl ] — & sE 4l 2 Yk
FAEMFE S U T TICTE R 25350k 33.75%F1 29.18%,
M55 —F B AT TR 15 Y 3N 25.29%; TELEM B 5
AG, HESERT. BREE . BB Bk, BIASIHRRS Y
TS 2T 0N 45% | 44% , 22.22% . 25.56% , 14.74%,
R EA VB SN TR R R, X ARR TR S R
B2, BMESBRFRAKT 5 R TTRE; 02 i
IR VT T B B S 13X —HEie; HLBF IR 15 e
KA T BB A B BT, UL BRI B 265 VD]
FR P T5 Y 3 B 0 AR, (FK 48R 76 78 SE 3R 58 vt i 1 £
TEB LB ) 5 Y, T FLA 1 8 52 im0 5275 KHE
O™ B0 Y BBl g RS o ZE B i BRI it et
JVHAMEHAE VRS, LSO Tl A ) B de e ff
FHARLTT LU 06D A5 4y X 1 8 2 i R 0 15 K Z kAT
Sl R K AL TR, B 1L V5 K i — A B i G Y B
ST AR, 7RI B IR TR AR T 5 A R T
R St B B S X T I A T i A U

21 A i 25 ) S B S S T A AR e R 11
[ —, ANAHRHZ T Z MYz A, Smk
i 25 R AR (4 Hh B . ASBIF ST 2R BH 4325 A V01 BRI R AR ASORT

Wb B (enrofloxacin, ENR)FIFIK S 2 2 Figh ) 4= flUek,
Xt HAY 15 FhyisE R BT R RIFLEE AR 52 vk, Hoep
%I DOX HYTH 52 Vo, TR ek 95.02%, FdgiRy
FARZEDTH I 2R A 55 8 SE R U 1) ER T RS v % 22 7 3R
FHMH 25 97.99%, UK T RS BRI T G
fif 25 P58 T X DOX N 2438 84.62 %58 R4zt ; 1w 42
ETGARAT 255 85.06%, 1T T IF 4825 % T 560
BT TERBEX - kR 25 W Tif 25 P 0 58t vb 1 B i ket
AMP 80.77%FTi 2555, i T 7 S OV ] 1 45 7 U
VI TR B A T X I AR A8 B 2 R T TR
TR 27 A AT 25 L, LI 228853 501k 73.33% 11 51.68%; LIk
S H PEE BB X DU 3R R YT 252608 72.61%, T XIS
70 2 Vg 4 VR U0 1) B T T 2 IR R TE 1
67.88%Il 25 % 25 4 /N, RS R, 43 At RITI]
TR T 3k A E I (cefotaxime, CTX) . Sk i # (ceftriaxone,
CRO). LFAfIE (ceftazidime, CAZ)3 Fh k1225 Hy 35 R
TR 21, 2555550y 48.13% . 47.30%,
48.55%, 1% 3 KZyW)E T BRI B AT 2 P E R,
H CAZ J&F AL R, ULIFEAEIRIE 1A
- ERENAAEAZ . 4 sE R80T R Z 7R
FIT 25 RAR 1.70%, X% 254 A 4w i iUk,
FAZIELGW AT AN T, T 2 EC B B A4 4
BT FRBA R, T LA A 2 i R vl TR T
2 BRI YS, 7RV T TR BERIRYT il 4, B
ZVGIR XD T FCR HA B iR . A5 e A 120
BURVD T QI 250 52 S AR b, ABF 8 DT IR X 2
KiTH R 47.30% 1 1 25 2% & F R AKF, X rlpe 5
2017 AFEAE 11 22K B 21 R ARDIHAS T o) el P S 45 bt AR 5 121,
ZRE TR E AN MR 2L R TE T B — i B, (A
53 [ AR Ho A [ 2 30 PR 20K 1 00 1 G 1224,
H. LITRUP PV AR 438545 25T mer-1 F1 mer-3 1)
SR FEVD T T ECTA, AT 20 B ot B T 4857 T 2R T 3R
M 25 B RO, IR e AR R R A Tk R, X T 2Rl
R HEL T ST, B kTR XHZ 258 (it
ZyPES R . RGO AE, N FR AR SRR G i 25 R 5
B LRG0 DOX . AMP H1 TE 257E I & A A £ i

Z E 2 BRI 77 AR AL A 2%, e R, ALk
S i B W BE KA 3R A N2, 6 A AR B i B KR
T ABIR S h 2 i 2 BRI o LB, R 98.34%,
WESTEEZR TS 81.88%M L EMZ K, HAM
T—AXF 15 MW 2 bk . XEREAT, XTI
FG BT A B 5 AT SR A7 A 2 AR K IR X, 06 200 R B2 b Wi A5
2 Tl it DA BB AR VD 1) B TR T 24 TR ) B
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