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1.1 ##
1.1.1  Ek:359 VIR E S H 2007—2008 4

KA T BRVGAE P22 A7 1 RN 520G A5 Ml 45 KO8 T Al A
AT 764 0y FH G R RS IR A,
AT PR M1 3 B M1 %5 4 R Cui %5 (2006) 7T BT IR O i
AT, I K B R HE B #R Salmonella Typhimurium
LT2 245 6 ) =2 FH #r 2 35 B Bk Esherichia coli
ATCC25922 F1 ATCC35218 } Enterococcus faecalis
ATCC29212 . # & F M0 & ¥ Salmonella 345 F
Salmonella 661 25 ¥4 Sy v [ 24 fit 25 Wy ] it A6x 5 BT 4
A T

1.1.2 35374 Luria-Bertani (LB) & 32 B8 1 [ db
LB B R A R 58 4F 22 7], Mueller Hinton ( MH) 350
JE W 1 AL 5t B R AR Y AR A R T A A .

L1.3 A R 15 Fhoft A R 446 & % 7 Ak
(Ampicillin ) . 4 % 2 ( Chloramphenicol ) | #f % &
(Streptomyein ) |, P4 ¥ Z ( Tetracycline ) | JK K 5 &
(Gentamicin) . £HF % & ( Kanamycin ) | fi] & 7§ Ak / 78
P 2 g ( Amoxicillin/Clavulanic acid ) | 1] 2k < &
(Amikacin) | Z5 B¢ B i ( Nalidixic acid) . ¥ N 7> &2

( Ciprofloxacin ) . Hl % % W&/fif fix W 2k S5 3%
( Trimethoprim/ Sulfamethoxazole ) | fiff Jliz FF Jt S5 1% &
( Sulfamethoxazole ) . 3k 1 Wg fiii ( Cefoperazone ) . 3k 71
A ( Ceftriaxone ) F1 3k #4 ¥§ T ( Cefoxitin ) &5 34 1 [
Sigma /A ] .

L1.4 2 5 A1 A% - ExTag DNA R & il
dNTPmix . PCR 7= ¥ it [0] i i 5] & ( TaKaRa Agroase
Gel DNA Purification Kit Ver 2. 0) ,DL2000 #1 100bp
DNA Ladder %0y B 52 /£ ¥ T F2 (Ki%E) A R 2
(TaKaRa) . S IS B2 BT 0 23 &) 43 53] Oy« v T A
B (TN IR A B A RN |) ) A2 Al (36
Nuaire A0 ) (& R K B i ( H A TOMY 24 7))
ik Ak B4 (€ [ Millipore 24 ®l) | — 40°C AR Jid vk 4#
(H A& SANYO 72t ®] ). - 80°C ik i vk 4 ( H A&
SANYO 72y w]) A8 #5 FR ( b 7 8 i o0 A A3 4% il i
AR A B AR IR (G I AU A R 2
A) W A% (72 [E Eppendorf 2 F] ) . mycycler PCR
X (EE Bio-Rad 24 H] ) (HLIK (£ [E Bio-Rad A H]) |
HE R A% R 4t (36 [E Bio-Rad 23 &) ) | i B0 HL (i
fe] Eppendort 4 7 ) FIHE K (5 B4 920 (38
J7) o

L1.5 5IY) . iei 5N gyrA M gyrB 3H b 5 A0 i
FLH parC Ml parE. ¥ 17T K W 3 B 5 ( Salmonella
Gene Island ,SGI) f1 I 5% & F/ M H S P an & 1
JIi7R, Afi JH primer PremierS #{FBETH, i LT BE B A=
Y TAREA PR A& .

&1 PCR¥EASIY

Table 1

Primer for PCR Amplification

Primer and Sequence

Gene

Forward Primer(5'—3")

Reverse Primer(5'—3")

Integron | GGCATCCAAGCAGCAAGC
blayg, CAGCGGTAAGATCCTTGAGA
blagyy., GACAGCCTCTTTCTCCACA
gyrA ACGTACTAGGCAATGACTGG
gyrB GCGCTGTCCGAACTGTACCT
parC CTATGCGATGTCAGAGCTGG
park: TCTCTTCCGATGAAGTGCTG
SGI left junction ACACCTTGAGCAGGGCAAG

SGI right junction TGACGAGCTGAAGCGAATTG

AAGCAGACTTGACCTGAT
ACTCCCCGTCGTGTAGATAA
TGGAACGAAGGCTACGTA
AGAGTCGCCGTCGATAGAAC
TGATCAGCGTCGCCACTTCC
TAACAGCAGCTCGGCGTATT
ATACGGTATAGCGGCGGTAG
AGTTCTAAAGGTTCGTAGTCG
AGCAAGTGTGCGTAATTTGG

1.2 ZHEMNE

R FH ik PR 592 56 % bR AL 2% 51 2 (the Clinical and
Laboratory Standards Institute , CLSI) (8] WerE I A F
R € ¥ 1) IR 19 f /N 9 1 ik B (Minimum
Inhibitory Concentrations, MICs) , #% & CLSI %5 #3332
SERIF w0 E T 25 R AL, RN E P ] E. coli
ATCC25922 #1 ATCC35218  E. faecalis ATCC29212

AE Ay o o 45 T
1.3 PCR ¥ 1R 5 5 E

i JH 2.9 %5 % PCR ] DNA #4k""' . PCR X
W 254 R 94°C 10 min;94°C 1 min 60°C 1 min.72°C 1
min,35 ME R ;72°C 10 min, 38 K E Y84 5
NN

PCR 77 1) 28 B J5 W 58 IS L ok 6 00 2 28 )i, 4 )
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PCR 749y ¢ a1 Wi it 70 60 % AH B 1) PCR 7™ ) 8 47 4l
b, 4lifb iy PCR 7= Yy 7E AR IR 25 78 T 26 AL BAHEY)
FARA BR 35 4T 2 7] Chttp . //www. auget. com ) Jl] [,
1.4 ERRTMESGFERSETHAERSH

B e 15 28 gyrAL gyrBL parC parE Fl
Integron I # X DNA T?ﬁﬂiﬁ‘i/\%ﬁ?,%ﬂﬂ%ﬂ?
TE4R o XF % {4 BLAST (http://www. ncbi. nlm. nih.
gov/BLAST/) #& J¥ #F 17 b XF, # & #x fE & B
Salmonella Typhimurium LT2 [i¥) | 3& DNA ¥ %] 1 J&
PR PE e 91 58 4 W) 6 I, 53 A LG X £ 3K B AH 2 ) DNA
Fe 9, B 5 878 s MR AR Bl e UL K e 5 1 R I & B
CICEE- 15

2 HERFAT

2.1 |HEEDITRENTZSYE

359 BRUPTTIC B, 67 % 1Y TR B AT B Jiie FR S0 e
FRAEGUTE, 15 Rl T AR B b iR . T AR
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WE /fif Jiie HEY S e 1 U0 1] G B A R LE ) 58% . D 3A
EHN56% KIEREN3T% ZEWEMRR N 35% &
RPGAH 33% (BB PY AR/ b 4ERR Ry 32% (HERE R
H29% B R MK KR R 26% AN AN
21% kAL R 16% , % 3k 960 78 T A1 3k 6 UR R 1)
i 25 228, 53 5 R 9% F1 8% (181 1) o it B- WM&
FPAEZRMDITREZ W TSRSk, A 1% 1
X R IE D T QX Sk AR 78 T 8l btk , 5 Z A 1,
A 5% B RIR I T W] 50k 78 T 40, ok & 3
U8B TR T TR S8 T 8= it 5
DT EC TR XS PR V0 B 08 B PR AR, X Sk A ity b 9 4t
PERZ UL T 3G R A V0 1T QB Bk L 43 0 R
26% Fl1 19% o 4 FpAS[R] AR R 4 V0 17 EC TR X DU B4 25 11
P L A7) LB AR, XS IR R 57 % G R R 53%
VRN 46% ,FRIE N 56% . Wi 2,8 T4
R 1] 0 TR X AR 3 e A 22 20 0% (309 ok
K)o

Amp Amc Fox Fop Cro Chl Tet Ami Kan Gen Str Sul Sxt Nal Cip

Antimicrobial

1 WIRESER 1S MRAERNT A (n=359)

Fig. 1  Characterication of Resistance to 15 Antimicrobials of Salmnella Isolater(n =359)

Denotes: AMP: ampicillin, AMC : amoxicillin-clavulanic, Fox: Cefoxitin, Fop: Cefoperazone, Cro: ceftriaxone, Chl: chloramphenicol, Tet:

tetracycline, Amk: Amikacin, Kan: kanamycin, Gen: gentamicin,

sulfamethoxazole, Nal: nalidixic acid, Cip: ciprofloxacin.

2.2 REEDITRENSEMZ N

359 BRUDTTIRE B 75 MRxt ka4 248 R R B
B, 284 Bk (79% ) B/ WTHT 1 FiiAE 2, 189 Bk
(52.6% ) AT 4L 4 Fpok 4 DL LW HLEFR, 93 %
(25.9% ) AIHL 10 Fhak 10 Fl L P AEZ ., it 2
PR, 28 Bk (7.8%) W Bt 2 FhL A K, 43 B
(12.0% ) al 40 3 oA 2,12 #k(3.3% ) vl i 5 Fh
A 2, 10 Bk (2.8% ) v it 8 Fh ¥t 2 &, 33 #k
(9.2% ) W4T 11 FhpeA: 3,25 #k (7. 0% ) w41 12 Fif
A 2,17 bk (4.7%) ol 5t 13 Fpi 4 R, 9 #k
(2.5% ) v ik 14 Fbid: R (E 2) .

Str: streptomycin, Sul: sulfamethoxazole, Sxt: trimethoprim-

P TTIRE X 3 Rt AR 277 A Bk i B4 g o
W (12.0% ), Hk Ry 43 %k 11 Ff 2 12 B9 Fh
1 Fh ke 4 Fhpr A R AT 25 (1 2) o BRTE 1 AR
2 FhT AR 3R B B RR AL, B DU B AR LT 2 R A
Jiig PRV R () PSR I /B PR A A B
TEZ AT 10 FPPUAE RV ITRE (3L 93 #R) b, A
81 Bk (87. 1% ) X RN T 27 A vk, 42 ¥ T vk X 21
NP BRI B B PG A A B 49 Bk (52. 7% ) AT Sk
7 AR, 16 Bk (17.2% ) wl Wi Sk 46 98 T, 37 #k
(39. 8% ) A i Sk 7R AR (K08 R ) o
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Fig.2 Percentage of Different Number of Antimicrobial Resistant Salmonella (n =359).

2.3 REMDITREF I XESTFREAMAER

A 73 TR sk fre FEY S8 v g U0 1) ERRR AR AR AG Y 14
BT 2B 1 B T b, 45 B RR BT 5 O B TR
AN B 5 i 25 R AN 2 T

L4 BRI TR Y i 1 2R A 7 KE 2
4 0.75kb 1kb 1. 2kb 1. 4kb 1. 8kb FI 2kb, FH+H L)
L 4kb (B G 7 HORUH UL, 2 TR bk S8 i[RI 47 4
KBE4r 500 1. 2kb 1 1. 8kb [y N4 HEHT
& F W E Mk 40 4 A8 T Salmonella Agona., S.

Virchow . S. Enteritidis. S. Indiana. S. Galiema FI S.
Shubra 45 6 ™ IMLVE B, 7EAG 8 & F IO TTIRE
PIXG PIRIEHID T IR e £ o G 7 #5700 n] K3 1
TV IR X B A R OROH W R W 2519 aadAl/
aadA2/aadAS FEH, XF PO 3 R T 25 19 teeR LR, X
B-PIBE S BT AE T 2510 blays,,/blay,, /blay,,, F&
o b B4R E E TR 25 16 dhfrl /dhfr N/ dhfr VI dhfrl 7
SFEP(F2),

®2 AEMHPITREAPRAREIXBESFRIREREMAER (n=14)

Table 2 Representative Class | Integron-associated Resistance Genes among Foodborne Salmonella (n =14)

Isolate Serovar Source Integron/kb Gene cassette’

LC37 Agona Beef 0.75 aadA2

STNCO173 Virchow Pork 1.0 tetR

F51 Virchow Chicken 1.2 blag,,

F53 Virchow Chicken 1.2 bla,g,,

BJ23D Derby Pork 1.4 aadA2-bla,, ,

XA35D Virchow Chicken Leg 1.4 dfrAl

S7TNCO172 Virchow Beef 1.4 aadAl- dhfr 1

S9xc002¢ Indiana Pork 1.4 aadA2-bla,,,

S8xc010a Galiema Chicken 1.4 dhfrV-unknown

S8xc010b Galiema Chicken 1.4 aadAl-bla,, ,

J55 Shubra Chicken 1.8 dhfrX1l-aad A2

91 Shubra Chicken 1.8 dhfrXIl-aad A2

193 Shubra Chicken 2.0 dhfrXII-orf-aad A2

S8 Enteritidis Chicken 1.2/1.8 blayg, ,/ dhfr17T-aadAS
" aadAl/aadA2/aadA5 encode resistance to streptomycin/spectinomycin, tetR encode resistance to tetracycline, blay, , /bla,,,, /bla,,,, encode

resistance to beta-lactam antibiotics, dhfr1/dhfrV /dhfrVII/dhfr17 encode resistance to trimethoprim, unknown is gene cassette of unknown function.

2.4 gRMPITRERSBIIE B-NBEERE
E M KB blar, 0 bla y, ,EE

359 BRPTTIRE H, A 62 (17.2% ) dkxt =k L ith
FAFN/ 58S F R 6 7 A BT P, % 62 R 40 A T4 4
Salmonella Kallo, S. Derby, S.
Tennessee . S. Djugu.S. Shubra,S. Typhimurium #f

S. Indiana 5575 9 8 A ILTE AL, HOH 3 2ORIE T3

Enteritidis, S.

. 62 BV ITICE P, 32 Bk (51.6%) Ktk T
blay 3,35 Bk (56.5% ) K il T blagyy, 5 . 6
SYBEMEAT bl A1 blay, 10 T HE B T 26 25 B0 n
3 Fs

IR 3 L, B blag, F/BL blagy, D17
T 60 X 2 P b S 6 gy A 7/ ok Sk 960 U ) 46 7
T RSk HL Bk B R B A, I B R 0
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EMEHRPUER IR RE R R R R KR 2
B A, SEUME VY IR S T A B N TR R R PR O v A

W RFHALM RN PR B i, 2 A2 H
TRt 24 1 Bk o

R3 EBDET bla, M bla,,, 5 FE BB & E A8 R 2

Table 3 Representative Salmonella Isolates with bla,, and blayy,Genes and Corresponding Antimicrobial Resistance Profile

Isolate Source Serotype Antimicrobial resistance profile ESBLs gene detection
Y114Ta Chicken Djugu Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop bla,y blagyy,
S7NC0053 Chicken Enteritidis Amc-Kan-Tet-Sxt-Tmp/Sxt-Nal-Cro-Fop bla,,,

S8xc013a Chicken Enteritidis Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Nal-Cro-Ami-Fop blagyy,
S8XC004c¢ Chicken Shubra Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/ Sxt-Chl-Nal-Cro-Ami-Fop bla,, blagyy,
S6xc013 Chicken Shubra Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Nal-Cro bla,, blacyy .,
S9xc007a Chicken Shubra Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro bla, blagyy,
S8XC008a Chicken Indiana Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Amk-Fop bla,,.y

S8XC007a Chicken Indiana Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop bla,,y blagyy,
S8§XC004a Chicken Indiana Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop bla,,

S8XC004b Chicken Indiana Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop bla,y

Denotes: AMP: ampicillin, AMC: amoxicillin-clavulanic, Fox: Cefoxitin, Cro: ceftriaxone, Chl: chloramphenicol, Tet: tetracycline, Amk: Amikacin,
Kan: kanamycin, Gen: gentamicin, Str: streptomycin, Sul: sulfamethoxazole, Sxt: trimethoprim-sulfamethoxazole, Nal: nalidixic acid, Cip:
ciprofloxacin.

2.5 |IEMDIIRKRE SGII S FE IR B 45 7 B 2R AR AP R RILE R

PCR 45 541,359 Bkvb ] [G o J647 49 b4
BT SGIT , Kot 2K 13. 6% . %04 B4 47 SGI 1
F 0 1 I 3 B BT 25 26 00 1 6 4 s

W 4TI, A AT ST T 1 b ] 1 1 bk — Mt

AR FE A AN, S HEAT A blag,
F/EE blagyy, V17T IR & (40 S8XC008a.,
S8XC007a 1 STNC0053 ) Fp i i 17 SGI T, H ix #&
Vb IY IR B S HL A AR 5 1) £ E M 24 4 1

AR AT LB U A T 25 3, m] A 2 P A Sk A6 R

R4 EET SGII KM IR E R8BI 25 ik

Table 4 Representative Salmonella Isolates with SGI I and Corresponding Antimicrobial Resistance Profile

Tsolates Serotype Source Antimicrobial resistance profile

YI14Ta Djugu Chicken Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop
S7TNCO173 Virchow Chicken Amp-Amec-Str-Tet-Sxt-Tmp/Sxt-Chl-Nal-Fop

S7NC0053 Enteritidis Chicken Amc-Kan-Tet-Sxt-Tmp/Sxt-Nal-Cro-Fop

S8xc011hb S. I Chicken Amp-Amec-Gen-Kan-Str-Tet-Sxt-Tmp/Sxt-Chl-Nal

S8XC004c¢ Shubra Chicken Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop
S8XC008a Indiana Chicken Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop
S8XC007a Indiana Chicken Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Cro-Ami-Fop
XA33D Indiana Chicken Amp-Amc-Gen-Kan-Str-Tet-Cip-Sxt-Tmp/Sxt-Chl-Nal-Ami

Denotes: AMP: ampicillin, AMC: amoxicillin-clavulanic, Fox: Cefoxitin, Cro: ceftriaxone, Chl: chloramphenicol, Tet: tetracycline, Amk: Amikacin,

Kan: kanamycin, Gen: gentamicin, Str: streptomycin, Sul: sulfamethoxazole, Sxt: trimethoprim-sulfamethoxazole, Nal: nalidixic acid, Cip:

ciprofloxacin.
2.6 RBEMDITRERFSABREMERERME
HXEERRE

35 tk MDR 70 ] [T -5 960 M v T 26 T A R T 24
FHIEH) gyrA parC FI parE & K b LA H 68 A5 %%
A BT gyrB BE RS R AR, gyrA JE N T iR
HILREAL g o 83 (i B FERR R AL N Ser83Phe, HIK
Ser83Tyr, % 87 N & I R & & & Asp87Gly #0
Asp87Asn,, parC JE[A i W8y Ser80Arg, &
Az parks J [R5 A% 1Y T AR RN 98 A8 AL i BB D B R
R RAZ R L, 530 A Lysdd1lle Lysd28Gln
Asp494 Asn Lysd28Gln Fl Glyd42Ser( £ 5),

BRI PG TR X 98 s R 2R 0 2E R 1 T 24 3
L) Nal-Enro-Gati-Cip-Dif-Sal £ % W (57. 1% ) , 1E
20 Bk EAT XN 25 KRB VD 1) QB h LA 46 DR
AR, IR A B R AL Y 67.6% o i 2 K By Nal-
Enro-Gati-Levo-Cip-Dif-Sal #1 Nal-Dif A% B &k k%1 hy
14.3% , Horp ok th 9 R A2 s B0, 20 30 o 15 AN F 4
AN(ES) o BEAh, RS AT AT, V0 1] EC B X R e
VR 2 BT A 2R A 24 P R, TR R e R g T I 2
PUA: A I A TiE g 2 B KL TH gyr A D gyrB B PR K
W F AT SRS L A parC Hl parE B &l SR AR
A L3R A B
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#£5 35 %R EM MDR D [TKKE gyrA gyrB parC #l parE EE R T

Table 5

Mutations in gyrA, gyrB, parC and parE genes among 35 MDR Salmonella

) Gene mutation ( Mutation number) Strain
Antibiotic resistance profile .
gyrA gyrB parC parE Number/Ratio (% )
Nal Asp87Asn (1) NM NM NM 1/2.9
Nal-Enro NM NM NM NM 1/2.9
Ser83Tyr (1)
. Ser83Phe (2
Nal-Dif Asp87Asn(( l)) NM NM NM 5/ 14.3
Asp87Gly (1)
Nal-Enro-Dif NM NM NM NM 1/2.9
Nal-Dif-Sar Ser83Tyr (1) NM NM NM 2/5.8
Ser83Phe (13) Lys4411le (1)
Nal-Enro-Gati-Cip-Dif-Sar Ser83Tyr (2) NM Ser80Arg (15) Asp494Asn (1) 20 / 57.1
Asp87Gly (12) Lys428GIn (2)
Ser83Phe(6)
Nal-Enro-Gati-Levo-Cip-Dif-Sar Asp87Gly (4) NM Ser80Arg (3) Gly442Ser (1) 5/14.3

Asp87Asn (1)

Denote: in the table, Nal: Nalidixic acid, Enro: Enrofloxacin, Gati: Gatifloxacin, Levo: Levofloxacin, Cip: Ciprofloxacin, Dif: Difloxacin, Sar:

Sarafloxacin, Ser: Serine, Phe: Phenylalanine, Gly: Glycine, Asp: Aspartic, Ile: Isoleucine, Gln: Glntamine, Lys: Lysine.

3 4t

UEAE R, s N2 B 97 45 A, 75 4 b R & ol o
T 245 N 2 fhai A £, B4E WHO
2001 4FESGE iR E , B 4F 2945 12000 A1 900 i 4 A4
243 B R SRR IR AT TR s, e
1300 WMife k2 M T ARG, £ T 3h 9 b b A 1
fff R AR 10 £
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Abstract: [ Objective | Salmonella isolates from retail food were examined for antimicrobial susceptibility and further
characterized to better understand the development and dissemination of antimicrobial resistance among foodborne
Salmonella in China. [ Methods ] Antimicrobial susceptibility of 359 Salmonella isolates was determined by using agar
dilution methods recommended by the Clinical and Laboratory Standards Institute. Antimicrobial resistance integrons and
resistance genes were identified using PCR. Mutations in gyrase and Topoisomerase genes related to fluoroquinolones
resistance were also determined using PCR and gene sequencing analysis. [ Results] Among the 359 Salmonellae isolates,
67% were resistant to Sulfamethoxazole, followed by resistant to trimethoprim/Sulfamethoxazole (58% ), tetracycline
(56% ), kanamycin (37% ), nalidixic acid (35% ), ampicillin (33% ), amoxicillin/clavulanic acid (32% ),
streptomycin (29% ), chloramphenicol and gentamicin (26% ), ciprofloxacin (21% ), ceftriaxone (16% ), cefoxitin
(9% ) and cefoperazone (8% ). Among the 284 resistant isolates, 79% were resistant to at least one antimicrobial,
25.9% to 10 or more than 10 antimicrobials, and 2.5% to 14 antibiotic agents. Integrons were detected in some of
sulfamethoxazole-ressitant Salmonella, and the most common integron was 1.4 kb, Antimicrobial resistance genes carried
by integrons included aadAl, aadA2, aadAS5, tetR, bla,,, bla,,,, , bla,.,, , difr 1 , dhfrV , difrVI and dhfr17. The
bla,, gene was also detected in 51. 6% of 62 cefiriaxone and / or cefoperazone resistant isolates, and bla,,, was detected
in 56.5% of the isolates. 13.6% of the Salmonella isolates carried Salmonella Gene Island. Sixty-eight point mutations
were detected in gyrA, parC and parE of 35 fluoroquinolone-resistant Salmonella isolates. The common mutations in gyrA
gene were Ser83Phe, Ser83Tyr, Asp87Gly and Asp87Asn, whereas ser80Arg was detected in parC. Mutations including
Lys441lle, Lys428Gln, Asp494Asn, Lys428Gln and Gly442Ser were detected in parE, which was first reported in
Salmonella. [ Conclusion] Antimicrobial resistance of Salmonella recovered from food in Shaanxi province was common.
Several genetic elements including integron, Salmonella Gene Island, B-lactamase genes and mutations in gyrase and
topoisomerase genes played an important role in antimicrobial resistance of Salmonella.
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