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Abstract: Escherichia coli strains were isolated from meat products, vegetables, dairy produds, and instant foods in farmers markets and
supermarkets of Urumgqi city, Shihezi city, and Kuitun city of Xinjiang, and 63 E. coli strains were isolated from 198 food samples. Drug
resistances to 17 antibiotics in 63 E. coli strains were determined using the Kirby -Bauer (K-B) method, and poly merase chain reaction (PCR)
was used to measure nine drug-resistance genes. The results indicated that 63 E. coli strains showed high resistance to tetracycline (44.44%),
ampicillin (39.68%), and nalidixic acid (38.10%), and all test isolates showed the highest susceptibility to imipenem (0.00%). Isolates from meat
products and vegetables showed the highest drug resistance to tetracycline (57.14% and 52.94%, respectively), isolates from dairy products
showed the highest drug resistance to ampicillin (26.67%), and isolates from instant foods were susceptible to 17 antibiotics. The isolates from
Urumgi, Shihezi, and Kuitun exhibited the highest resistance to tetracy cline (65.00%, 40.00%, and 32.14%, respectively). PCR results showed
that among the resistant strains, the detection rate for the sul2 gene was the highest (75.00%), and the detection rate for the aadB gene was
lowest (19.23%). The multiple-antibiotic-resistant and triple-antibiotic isolates accounted for 63.49% and 39.68% of the total isolates,
respectively. Foodbome E. coli in Xinjiang showed ahigh level of resistanceto common antibiotics.
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Table 1 Primer sequences for the PCR amplification of drug-resistance genes
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33.33% (3/9). K14 UidA L3 25

A H LT T ¥ A bp
blargm 5’-TTGGGTGCACGACTGGGT-3 5’-TAATTGTTGCCGGGAAGC-3 503
tetA 5’-GCTACATCCTGCTTGCCTTC-3’ 5’-CATAGATCGCCGTGAAGAGG-3’ 210
tetB 5’-TTGGTTAGGGGCAAGTTTTG-3’ 5’-GTAATGGGCCAATAACACCG-3’ 659
floR 5’-CACGTTGAGCCTCTATAT-3’ 5’-ATGCAGAAGTAGAACGCG-3’ 868
SstrA 5’-CCTGGTGATAACGGCAATTC-3’ 5’-CCAATCGCAGATAGAAGGC-¥ 546
strB 5’-ATCGT CAAGGGATTGAAACC-3’ 5’-GGATCGTAGAACATATTGGC-3’ 509
sul2 5’-GCGCTCAAGGCAGATGGCATT-3’ 5’-GCGTTTGATACCGGCACCCGT-3’ 285
aadAla 5’-AACGACCTTTTGGAAACTTCGG-¥ 5’-TTCGCTCATCGCCAGCCCAG-3’ 352
aadB 5’-GGGCGCGTCATGGAGGAGTT-3’ 5’-TATCGCGACCT GAAAGCGGC-3’ 329
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Fig.1 Gel electrophoresis results showing the uidA gene
amplified by PCR
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Table 2 Resistance rates of E. coli strainsisolated from different foods

. B3 5] HE FLh R R

R | R I R | R I R I
KX EFE 8(12.70)  0(0.00) 3(10.71) 0(0.00) 3(17.65) 0(0.00) 2(13.33) 0(0.00) 0(0.00) 0(0.00)
HEE 18(2857)  3(4.76) 11(3929) 1(3.57) 5(29.41) 1(5.88) 2(13.33) 0(0.00) 0(0.00) 1(33.33)
MARFE 5(7.94)  4(6.35 4(14.29) 3(10.71) 1(5.88) 1(5.88) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
W IRE 28(4444)  5(7.94) 16(5714) 1(3.57) 9(52.94) 3(17.65) 3(20.00) 1(6.67) 0(0.00) 0(0.00)
AEE 14(2222)  3(4.76) 8(2857) 2(7.14) 5(29.41) 1(5.88) 1(6.67)  0(0.00) 0(0.00) 0(0.00)
HAVE 11(1746)  2(3.17) 7(25.00) 1(3.57) 1(5.88) 1(5.88) 3(20.00) 0(0.00) 0(0.00) 0(0.00)
R BARR 24(38.10)  4(6.35) 13(4643) 3(10.71) 8(47.06) 0(0.00) 3(20.00) 0(0.00) 0(0.00) 1(33.33)
ERRJE 9(14.29)  3(476) 7(25.00) 1(357) 0(0.00) 1(5.88) 2(13.33) 1(6.67) 0(0.00) 0(0.00)
TR
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#EER
B #iEW 16(254)  3(4.76) 10(3571) 0(0.00) 3(17.65) 2(11.76) 3(20.00) 1(6.67) 0(0.00) 0(0.00)
2 @k 25(3968)  2(3.17) 13(4643) 1(3.57) 8(47.06) 0(0.00) 4(26.67) 0(0.00) 0(0.00) 1(33.33)
kIR 3(4.76)  7(11.11) 0(0.00) 6(21.43) 1(5.88) 1(5.88) 2(13.33) 0(0.00) 0(0.00) 0(0.00)
kFopbrz 0(0.00)  7(11.11) 0(0.00) 6(21.43) 0(0.00) 0(0.00) 0(0.00) 1(6.67) 0(0.00) 0(0.00)
T e 0(0.000  0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
k5 ik 13(2063) 10(1587) 8(28.57) 6(21.43) 3(17.65) 3(17.65) 2(13.33) 1(6.67) 0(0.00) 0(0.00)
P Bk 16(2540) 16(2540) 7(25.00) 8(28.57) 6(35.29) 7(41.18) 3(20.00) 0(0.00) 0(0.00) 1(33.33)
BES 7(11.11)  36(57.14) 3(10.71) 15(5357) 3(17.65) 9(52.94) 1(6.67) 10(66.67) 0(0.00) 2(66.67)
2HH % B 2(3.17) 26(4127) 1(3.57) 13(4643) 1(5.88) 7(41.18) 0(0.00) 4(26.67) 0(0.00) 2(66.67)
E BT AT A R,
7 3 TEh XK AT B 2t
Table 3 Drug-resistance characteristics of E. cali isolated from different regions
A s L& RFaBmm EhoBR LT B
R/% 1/% R/% 1/% R/% 1/%
KXEE 3(5.00) 0(0.00) 2(13.33) 0(0.00) 3(10.71) 0(0.00)
WMEE 10(50.00) 1(5.00) 3(20.00)  1(6.67) 5(17.86) 1(3.57)
FAFE 4(20.00) 3(15.00) 0(0.00) 0(0.00) 1(3.57) 1(3.57)
CE S 13(5.00) 0(0.00) 6(40.00)  1(6.67) 9(32.14) 4(14.29)
T iz 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
AEE 6(0.00) 2(10.00) 5(33.33) 0(0.00) 3(10.71) 1(3.57)
HAIE 6(0.00) 1(5.00) 1(6.67) 0(0.00) 4(14.28) 1(3.57)
Eo BAEL 11(55.00) 4(20.00) 5(33.33)  0(0.00) 8(28.57) 0(0.00)
ERRE 6(0.00) 1(5.00) 1(6.67) 0(0.00) 2(7.14) 2(7.14)
B 75 #ri% A 9(45.00) 0(0.00) 2(13.33)  0(0.00) 5(17.86) 3(10.71)
ZF Ak 12(60.00) 2(10.00) 4(26.67)  0(0.00) 9(32.14) 0(0.00)
Sk FoE NG 0(0.00) 6(30.00) 0(0.00) 0(0.00) 3(10.71) 1(3.57)
Sk FotbrR 0(0.00) 6(30.00) 0(0.00) 0(0.00) 0(0.00) 1(3.57)
Wk dE Tk 8(40.00) 2(10.00) 2(13.33)  5(33.33) 3(10.71) 3(10.71)
T 3 Fik 6(30.00) 2(10.00) 3(20.00)  8(53.33) 7(25.00) 6(21.43)
aEE 4(20.00) 10(50.00 0(0.000  9(60.00) 3(10.71) 17(60.71)
SHEEB 1(5.00) 9(45.00) 0(0.00)  6(40.00) 1(3.57) 11(39.29)
E: T NETF A E,
2.3 RpTHW Z =W %
R 4 TEPRIEX T EN S EMAER
Table 4 Multi-drug resistant E. coli strains isolated from different foods
1 2 3 4 5 6 7 8 9 10 1 >12 &t
K v 5 5 1 2 2 1 3 1 2 0 2 0 24
FE 3 1 0 3 1 1 0 0 2 0 1 0 12
B 0 1 0 0 0 0 0 0 1 2 0 0 4
PP 0 0 0 0 0 0 0 0 0 0 0 0 0
%1t 8 7 1 5 3 2 3 1 5 2 3 0 40
M 25 A28 AT B, 63 PR KA A 23 PRI X 17 MR ERBUR, HoRE DI 2 1 R, ANFE R
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*£4).

2.4 PCR &l 4%

R 5 63 KRR RIAITETZEEE A BB
Table 5 Detection of drug-resistant genes for 63 E. ooli strains
isolated from foods

M T35 A AR

aekie AT U Goanw BOE
p-ABLIEX 24 blargy 7 29.17%(7/24)
—— 2 tetA 13 46.43%(13/28)
tetB 14 50.00%(14/28)
AFEE 14 floR 9 64.29%(9/14)
P 26 StrA 10 38.46%(10/26)
strB 12 46.15%(12/26)
b5 16 sul2 12 75.00%(12/16)
aadAla 11 42.31%(11/26)
AEAEX 6 aadB 5 19.23%(5/26)

H13% 5 AT %0, blagy . tetA. tetB, floR . strA . strB.,
sul2, aadAla. aadB fif 253 K46 40510 29.17%
46.43%. 50.00% . 64.29%. 38.46% . 46.15% . 75.00% .
42.31%19.23% . Tl SN i 24 5 K] sul2 Kt 288 151
B- NI &K 24 32 ] addB A6 H 5 A1 o FLAthiid 24 i Ak
Tii 245 3 IR RS R A 259%~65% 2 1]

3 g

(1) M 198 iy fFE i 435545 21 63t Kt
BT BEPAEAE AN IR SRR o B 28l S B A
FLH A B, B

(2) 63 PREZAAK A BEXTPURR 2R &R PAR
ZENEMARE . BEEER I 23R R, H, BT Y
NN 24 1 f o

(3) 2k H A & b A [R] HbIX (1 K R A B i 24
PEAFAE— B2 5. R RTER S8 20 BRI AR 24 26
B, FLIRPE S B MR SR P  R  m BB R
Fr ELL AT B R DU R i, (T
2R

(4) 63 HRZIRKIHFF I 23 FRE 6T 17 ik
FUKR, R Z 1 F2Y), &2 it sz 11 Fhd
Yy, TifsZ 8 Fh 2 I ARAT o LAl K.

(5) ik PCR AN 2 Btk #eAT Rl , T 24

FEA sul2 56 Fhe iy, N2 %R addB 76 R i
4 +1ig
4.1 ASZIRIN 63 PRSZAR NN AR X VU PR EE A 24
K 44.4%, HEEFALT FOME bk anle Rl
Arslan®, Wang?!. Meyer® K fih it TUFRZ 11
Mt 252, #15 Apun, Da Costa® Y Aoz #i %Y ¥
i 25 2RI 1B, G55 T LSV AGT A5 A AT 1 o DY BR
R 2% . HEEARKH, a2 E U =
YT 24556 fere » 1K ERVUAZRAE A [E A A () g A
ks A S,
4.2 N[EIRIE R AT i 25 HARARE ZE 57 . R 5
PR AN GRS 53 B8 MR 2590 S b FLVR S S R AR £
Gy BRI EL, A BSOS DU PR ZR AN 0 PRI 24 1
Bk, IRAERE vans piE G ATE S U R,
PGB WAL, 15 Meyer® Yz Fizh 4
B i PR AT B DA 2 A =R AR 26 A . 2R
B B VU A 2R T 2425 B, LI 20 BS ARG 2
RUEMRRI A2 R, B a0 ERR A 3k, &
2B TR B v R AT T 25V I T
4.3 AR HBIX B IR R AT B BT B 2 T 24 R A7 AE
225t o AL XA KR VU PR R N 24 e d i, P A%
B Ak At e U ARSI B MR AT s Y
WER . GRVU. BERT R 280 AR N 245 Mg, X &5
15 UM BT R K AT B T 25 M e AR oL, T
B2 H L ke W KA D, 5
ArslanM o 5 K R 0 Sk A AT E e e
AR
4.4 BEEPUERM) AT, £ E AR ES S
iRk S, T H TR B I R AR, IE
TE BRI N KA 24 1 gh B i e A= . B
Mp A=A S P A2 4G il TR IR . ARSI
H 2 H AT 5 2% N63.49%, 3E L L
it 24 T Ak BT o5 20 3R N 39.68% . L AIE AT A4 KT
Arslant Vs £y K AT B — SEER £ IR 24 T &
B 43 %.(94.4%) A 3F LA Je VL F T 24 B8 bk BT o5 L 431
(56.9%), 7EHTSEH X YR KM AT B 10 2 H 258 4
b e, H A PR AT B 2 B 255 B o
A5 AHFFR I PCR G A6 N i 24 B ik v i 24 3%
455 7 A O, T SR 24 2 A sul2 A HE R i

(75.00% ), p- NI & 250 24525 [H aad B HY 6 5 fI%

(19.23%). 3 K 2EPPHRAE () 4 3t K &R T
B SUIi 24 25 R (R Y 3N 74.6%, ST T 45 R AH
e 2B PR IE BRI AT Bfloriiiy 24 5 K R At 2K
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51.4%, T ABFFLE . KA RPORE K& IRk
Jior #F 1 M 245 B Bk P blarew Y 24 3 A %
(67.219%~88.52%) Fll 7k ¥4 B4R 38 1) &5 U5 K W F
blarew i 25 3L A6 R (73.5%), & TABF R4 R .
VUK 2K 2457 2 fhtetB MltetAZE R 4, iX— KBLE
AL H B YOl A= FiE FHEIR KA B sk e
S AHF UV A2 Bk tet AR tet Bifi 2455 [R5 17 R 5
S PR 1 2 AR B T T T 2 3 PR 49 i R A
Bl ACHIF 9 24 3 PR H 3R T e Se AN P44 38 1
2168k & SO PE I B U 8 0 1 g i 2455 B h
strA (56%) FistrB (65.7%) i,

4.6 KT i AR b B 25487~ B, & KT
BRI 98 0] T e 5 6 AR M) BTSN TR i A
FH R R . SRR R AT LA % 24
BRURE BN, S IR K A AT AT R 20 T 5 I
N T AT 2R T AU, RO T R R B4R
HERL AR

AH Ik
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