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Abstract; In order to investigate the phylogenetic grouping and drug resistance of Escherichia coli from
Xinjiang cows with endometritis, the E. coli strains were isolated from clinical samples,the PCR was used
to detect the phylogenetic grouping and resistance genes of E. coli strains,and the susceptibility to antimi-
crobial agents and the ESBLs plasmids were tested and analyzed. A total of 210 E. coli strains were isola-
ted from dairy cow samples. The phylogenetic grouping analyses showed that the proportions of group Bl ,
A,C,E,D were 48.1% ,28.6% ,12.9% ,6.7% and 3.8% ,respectively. The resistance analyses showed
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that 210 E. coli strains possessed different degree resistance to 16 antibacterials, of which the highest rate

of erythromycin was 95.2% ,followed by ampicillin 83.3% , gentamicin 73. 8% , cephalexin 71.9% , the

lowest rate was norfloxacin 6. 2% , followed by cotrimoxazole 6. 7% , chloramphenicol 10. 0% , and doxy-

cycline 10.5% . The multidrug resistance range was mostly 4—10 kinds, and the drug resistance pheno-

type was basically consistent with the genotype. The ESBLs plasmid analyses showed that a plasmid could

carry multiple drug-resistant genes, which could mediate the multi-drug resistance of strains. The results

signified that the epidemic strains of E. coli in Xinjiang cow endometritis had developed severe resistance

against drugs used in clinical practice and the drug resistance of the isolates was closely related to the

transfer of drug-resistant plasmid.
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i XA A 7B P 8 K W T T R 1 245 7K F K % il
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2016 4F 9 A 2 2017 4 8 7 B 1 ) 1\ 4
B IR 5 R T Al XA AL 1 2R 3R AR A e
IR T 8 IR R WA 15 - I WU RE dl o RE R IS
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T O B A A i 5 BE 5 BR SR W Y B
IH AR T R, WA ) B T D R BT K
BRI A R A DK G T S G AT A0 O
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1.2 XA 5HE#k

16 Ff 2 4% 7 F0 Sk 968 4t WE /52 7 4E R (CZV,
30/10 pg) 3k FREENT /S hi 4R (CXV,30/10 pg) ¥
WA T M Ak A 0 3 300 A BR 2 ) 5 PP 2 SR L A2 R
MH 25 R 56 35 35 5L/ LB 8 35 Bl 35 35 W Tk
R AE Y B R A R F] DNA Marker ,PCR J2
R pMD19 = T g T 52 4 4 T/ (K 3% ) A BRZA
A 0 P BE K 41 DNA $2 IG5 &5 0 1 R AR A= Ak R 4
(Jbm0) AR ] Z AR H K E. coli DHS o HY A7 10
REE BN YR e 25 AF o S g = 4R I 5 R 7 T I
2 ATCC25922 Wy |7 v [ 5 = 24 i W 58 T
1.3 XBHESIBELEE

FH K TR 422 b 20 ik /D B R A 4 Bl B IR LB
o TEACERE R B FR 8 hy SRS TR 40 SE i 5 9 4 I
VIG5, BT 37 CHMWEEFRAE 12 ~ 16 h; BRHCE
Mr bR B A S EOCIR M RE, W& T &
FEPLEE FR 5L BT 37 CUNm 5 5546 12 ~ 16 h; 3k
BOF A BB v, S BOSCHR[ 7 ] 16S rDNA I 7
AT YR AW e xF . SR B 16S - F: 5" -
GCGGACGGGTGAGTAATGT - 3'; 16S - R: 5’ -
TCATCCTCTCAGACCAGCTA - 3", Bl b N &
R FEI B ey A7 BR A | & . PCR R 45 1F
94 C#HiZA5 M 5 min;94 C7A844 30 5,59 CiH k 30 s,
72 °CIEA 30 5,32 MEFF ;72 CEEA{H 10 min,
1.4 XBHERGHNLS B

i I TIANGEN /A "] JE R 4] DNA $2 HUat 7] 65 1
PRV BRI A B P R 19 JE 240 DNA, &3t IE &
BLRIAHSCH W (% 1) 5 U PCR J I 4% 14 B A
PRER S BESCHR( 8 | - & S ffi FH U PCR J7 i 4 U
chuA \yjaA  TspE4. C2 F arpA 4 Fp J& K () ££ £E A1 GR
0 BR G MR T 3R AT 19 4 b 3k PRI R i AT TR
WRIEAT R G B, B T o kT Bk C #FFe
SR E BRSSPk — 20K, B R o)
SIS NS erpA X BB 9 FH T i DNA #54i , it LA
5 04y R R W E PCR, 50 wL PCR [N fA F :
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PCR Mixture 19 pL,ddH,0 19 pL,#4z DNA 4 L,
SN 21 7/ - WO P i N D DO S SO il 5 2
Sk .

®1 KEHESESD

H A 5 SIS (5'—3")
chuA F:ATGGTACCGGACGAACCAAC

P K /bp

288
R:TGCCGCCAGTACCAAAGACA
yjaA F:CAAACGTGAAGTGTCAGGAG 211
R:AATGCGTTCCTCAACCTGTG
TspE4. C2 F:CACTATTCGTAAGGTCATCC 152
R:AGTTTATCGCTGCGGGTCGC
arpA F:AACGCTATTCGCCAGCTTGC 400
R:TCTCCCCATACCGTACGCTA
C #f irpA  F:AGTTTTATGCCCAGTGCGAG 219
R:TCTGCGCCGGTCACGCCC
E #f arpA  F.GATTCCATCTTGTCAAAATATGCC 301
R:GAAAAGAAAAAGAATTCCCAAGAG
PR tpA F:CGGCGATAAAGACATCTTCAC 489

R:GCAACGCGGCCTGGCGGAAG

1.5 ZHYEREiln

MG CLST iy K - B 35X 2 70 8 % % i /Y K
J R B HEAT 16 B 25 W) B SRR U, B ST o B bk
SRR A 1 mL LB W ARE SRk p BT 37 CHRIR
B g% 12 ~ 16 h, $ 7 2K T Az BHLER 7KORs 20 B 5 9 2=
0.5 Z G, B 200 L 29 2] B Al T MH 245 i 55

BRIk b 9K K TR B e JBC24 AR U A 8 R
LR B W 4 245 SR e 0 7 W M8 8 A 37 °C 40 T B
FATN R SR 16 ~24 h, KIGFFEE ATCC25922 fE H &
PETE o 45 2R 4 E 15 R BT 1A 25 4 BRI 12 90 ShUA T s o
HEAT D] — R A0 P X 3 285 3 8 LL B2
15 245 W) 4 7€ S 22 T it 25, I 23 A AS [5) 25 AL 7 55 1 24
PEZ IR .
1.6 7F=EBik p - M5Bt E A&

MRS CLST i 75 (9 K iz #F 38 7= B 6% B — P Ik
e i (ESBLs ) By 45 I 5 v 15 ) % b E R AT, 3 BBORS
S 760 08 I 5 Sk 7 WE AT B — 24 0 1t 24 04 43 B Ak
I Wk n] BE P ESBLs K i A 1 5 2 Y 56 4iF 18 4 % iR
CLSI iy K - B 4% )7 9 #0047, 25 et v 0 3k
F6 Al IE / 5 L 2 192 0 Sk 6 A BE Sk A E 5/ B B 4 TR
Ak AIWENT 2 XF 25 804t o e bR i B H 1
Xof AN v 437 24 TR 24 B4R A0 TR B ELAR LU T v A
YETR 25 A 7 AR R AR /N 5 omm B AT ) 2 B
PR BE o
1.7 WA E E& N

T 254 4G PCR 1K £ 9 20 wL:ddH,0 10 L,
PCR Mixture 7 pL, A4 DNA 2 pL, b FiiF 5] 49 4%
0.5 pL, MR GIY)Z OCER[9-15 J i, Lk 2,

x2 WHEESIWFF

ERE- Y SlIYFH(5'—3") J Bt K/N/bp iR R C
blaTEM F:ATCAGCAATAAACCAGC s16 "
R:CCCCGAAGAACGTTTTC
blaSHV F:AGGATTGACTGCCTTTTTG 20 “
R:ATTTGCTGATTTCGCTCG
blaCTX = M F:TTTGCGATGTGCAGTACCAGTAA s s
R:CGATATCGTTGGTGGTGCCATA i
rmtB F:TTTCTGCGGGCGATGTAA 23 5
R:AGTTCTGTTCCGATGGTCTTT
ant(3") - 1 a F.ATCTGGCTATCTTGCTGACA 284 "
R:TATGACGGGCTGATACTGG
aac(6') - T'b F:ATGACCTTGCGATGCTCTATGA 456 .
R:CGAATGCCTGGCGTGTTT
aph(3") - a F:TGACTGGGCACAACAGACT 1 "
R:TCAAGAAGGCGATAGAAGGC
aacC2(aac(3) - 1) F:ACCCTACGAGGAGACTCTGAATG - .
R:CCAAGCATCGGCATCTCATA
qnrA F.ATTTCTCACGCCAGGATTTG si6 s
R:GATCGGCAAAGGTTAGGTCA -
gnrS F:ACGACATTCGTCAACTGCAA al7 "
R:TAAATTGGCACCCTGTAGGC
mer - 1 CLR5 - F: CGGTCAGTCCGTTTGTTC
309 52.5

CLRS - R:CTTGGTCGGTCTGTAGGG

1.8 X5+ & 7= ESBLs it 25 R AL 5 47
1.8.1 HmERREXE  BEVLELIE 15 £k F® ESBLs

(KT, 349 0 22 B 25 1 Bk, 20 i R Al 7E 5 mL
F kAN (LEX, B W2 O 30 mg/mL) [ LB 1%
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FREE 8T 37 CORFFEIRKEFR 8 ~ 12 h, SR 5 4% it
/I B W) & 00 $R A O ik B IBOBORE , I X 4 R
(9 AL DNA AT L TR A U

1.8.2 @i iy dbe s ik B o4 B K
J ¥ TR BORLAE R B A X 2, B S WL BORLEE A E.
coli DH5 oo HFIRFTIR ], VK L BCUE 30 min, £E 42 C K
5 Th A 90 s 5 VKA 5 min, A 1 mL JG
itk LB, & T 37 COKPHEIRE TR 1 h, 100 L [§
W AR B & A LEX Jit & ¥ B2 30 mg/mL (1) LB 3%
BV b 8T 37 CIRAETT IR 12 ~16 hy

1.8.3 Jkwyatsh i b w  RBULL TR R
I 55 T R AR SR R AT B A O R L Uk e X 4
CLST (%) K — B 3k X} % Ak E A7 25 W il s v i 3
HHZS F W E. coli DH5o /EXT R, ) 5 45 S 4 B4t
TR 245 ) U P e A T A M AT

2 HEREAMN

2.1 KEHEWSBEEELRE

M3 A i PR A ity v 0 B 31 210 Bk K 0 AT 18
RI AT BAE A EBILIE 97 56 b A K B O iy 21
R Vi, R 2136 HE B SR 2 LB U A e RO R Y
SRR 2 IR (B A S AT, A e G TR
O A i BAPE R AT R (1) o 51 3
165 tDNA Ji ,PCR ¥ 2 35t i Bl 45 J5C FiL kA 0, 24 1y
BT 202 bp B H A (K 2) o P4 GenBank

bp
2000

1000

750
500

250
202 bp

100

M:DNA Marker DL2000; 1—6: H Y A Bt
2 KBF#E 16S rDNA PCR ¥ i

K AT 16S fDNA 7 51 b, [R] R R B R
99.43% |
2.2 KBEHERGHAIBHER

% 1 Clermont U8 PCR 2 %5 43 # J5 B %f 210
PRS2 78 I R K B FF B 1E AT &R 4 kA o AT
PCR 74 25 Byt B W5 35E e FL UK AT UL B arpA (400 bp) |
chuA (288 bp) yjad (211 bp) TspE4. €2 (152 bp) 1y
Hilsa (K 3) . o Bl B (101/210;48. 1% ) %
B, R A BE(60/210;28. 6% ) . C BE(27/
210:12.9% ) .E ¥ (14/210:6.7% ) .D ¥ (8/210;
3.8%) .,

bp

arpA
chuA

yiaA
TspE4.C2

M:DNA Marker DL700; 1:A BE( + - - -);
2ARECH -+ -3 30+ -+ —);
4:BLEF(+ - - +);5:Ef(+ + - -);

6:DRE(+ + = =) 7:FIMEx B
B 3 # Clermont [E PCR ZE N R ER

2.3 HYHBRHERBRER

KT T £ FEXF 16 Fh 24 4y 52 B0A [ 72 B2 ()
2 Horh Z @i 25 AR AR T AE BLRE, A BEAUXS = U7
vt A U, C B D BERD E BT 25 4 i BUR R
KZF BLBEAN A BE. FinA 259 rhig 25 5™ Y 2
FHR AT IRREER SLMET #HEE,
2 Bk 95. 2% (200/210) .83.3% (175/210) |
73.8% (155/210) .71.9% (151/210) .70.5% ( 148/
210) 5 T AR v S VD B i 245 R e AN, Wit 25 %k 6. 2%
(13/210) , R 2E H#Hin AERX . ZHAE,
A5k 6. 7% (14/210) .10. 0% (21/210) 10. 5%
(22/210) , ZHEMf 245 P ™ &, FLELPLEXS 4 ~ 10
Ry 25, 2 d i 252 5 ik 98. 6% (207/210) ,
Horp 7 B 259 L LY B B A7 67. 6% (142/210)
(X3 ME4),
2.4 7= ESBLs B #k & B 40 & ¥ iE

i R AR 45 AT 1 126 Bk ESBLs 18 Bk,
7 BRI ALY 60% 5 X 126 BRAT) i B AR 4T 2 A 1 E
(B 5) LR i 55 Bk ™ ESBLs KM FF 14, & &8
B 26.2%



120 FT g R Ak A % 47 %
R3I KBHAESHUBAGERRER
A AL 0 24 B b B bk e

*5 - B A C B 5 T bk B bk
(n=101) (n=60) (n=27) (n=14) (n=8) (n=240)

B - Nk SEAETE AR (AMP) 75 (35.7) 54 (25.7) 27 (12.9) 11 (5.2) 8 (3.8) 175 (83.3)
S AL (LEX) 69 (32.9) 42 (20.0) 25 (11.9) 10 (4.8) 5(2.4) 151 (71.9)

SLHImER (CTX) 35 (16.7) 20 (9.5) 19 (9.0) 6 (2.9) 6 (2.9) 86 (41.0)

Sk A4t BE ( CAZ) 43 (20.5) 50 (23.8) 27 (12.9) 1(0.5) 5(2.4) 126 (60.0)

PR S BLE S PR £ (GEN) 90 (42.9) 52 (24.8) 10 (4.8) 3(1.4) — 155 (73.8)
Bl >k B (AMID) 66 (31.4) 13 (6.2) 7(3.3) 4 (1.9) 1(0.5) 91 (43.3)

FAE X (KAN) 57 (27.1) 41 (19.5) 27 (12.9) 14 (6.7) 7 (3.3) 146 (69.5)

5% % (STR) 64 (30.5) 41 (19.5) 25 (11.9) 12 (5.7) 6 (2.9) 148 (70.5)

DU R 22k DU R 2 (TET) 13 (6.2) 12 (5.7) 6 (2.9) 4 (1.9) 1(0.5) 36 (17.1)
Z VK (DOX) 11 (5.2) 8 (3.8) 3(1.4) — — 22 (10.5)

AmEL A% % (CHL) 12 (5.7) 3 (1.4) — 5(2.4) 1(0.5) 21 (10.0)
A % (FFC) 18 (8.6) 9 (4.3) — 11 (5.2) — 38 (18.1)

£k ZF % B(POL) 14 (6.7) 7 (3.3) 4(1.9) 8 (3.8) 1(0.5) 34 (16.2)
W i T 2% Wi > 2 (NOR) 5(2.4) 3(1.4) — 1(0.5) 4(1.9) 13 (6.2)
il e 4 5275 B (TMP) 10 (4.8) — 4 (1.9) — — 14 (6.7)
KA N ERE 17K (EM) 91 (43.3) 60 (28.6) 27 (12.9) 14 (6.7) 8 (3.8) 200 (95.2)

AR THRBTF R A R(%) .

16.0
14.0 |
<120
100
R got
= 6.0 |
™40l
20 f

HE DR AR RS 00 45 2R 5 T 24 R LR AR — B

bp

2000
1000
750
500
250
100

M

1

2

3 4

5

516 bp

0.0
FRRIP LIPS PIRIRRE
4 KBHFESEMASIT

CXV

B 5 7= ESBLs B#kREHIEL R (FHHE)

2.5 MAERKNER

X210 #k K B #F B 2E A7 AH OC T 25 2k P Y K
MWK 6—9) ., S RFEH], 11 M 24 5 K b, bla-
TEM F1 aac(6") — Ib J& e AT BT 25 5L 4, A6t 325
90.5% (190/210) A1 88. 1% (185/210) , .k & ant
(3") = I a.aacC2 (aac(3) — I ) .blaCTX — M .aph
(3") = Il a.rmtB., blaSHV, 43 5|}y 70. 0% ( 147/
210) .64.3% (135/210) 58.1% (122/210) .37.6%
(79/210) .18. 6% (39/210) 11. 4% (24/210) . mer —
1 qneA Bl qnrsS K 5 AR X BT, 40590 7. 1%
(15/210) 2. 4% (5/210) F1 1. 9% (4/210) , T} 24

M:DNA Marker DL2000; 1—4 . H (%R ; 5. B X} I8
B 6 blaTEM EF PCR =4 E ik

2000

1000
750

500

250
100

M:DNA Marker DL2000; 1—4: F 3R 5 5 B2 %) 18
7 blaCTX - M EFE PCR =4 B jk

M I 2 3 4 5
bp

2000
1000
750
500
250

100

392 bp

M :DNA Marker DL2000; 1—4 . H R K 5 5 B0 IR
E 8 blaSHV £ [F PCR =4y & ik
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bp
2000
1000

500

250
100

M:DNA Marker DL2000; 1—4:%3 51 ant(3") - I a.aph(3') - a,
aacC2 (aac(3) -1 ) caac(6') = T b KX ; 5. BT IR
B9 ant(3") -1 a.aph(3') - I a,aacC2 (aac(3) -1') .
aac(6') — 1 b B FE PCR F=#jH ik

2.6 KBA#FE = ESBLs ffit 245 B 43 47

VR 15 Bk 7 ESBLs KW #F 1 24 e 73 15t T
Ko BORLEAL)S A 8 PR IA7E & LEX [ [EK LB K
FRdk FA K DR AL AR A W R, B
AL 53.3% o $E WU AL ST JE I AT IR
I 55 D TR R SR AT P VR DU S e JBOR H K T
K BRI B A T TR AR TS 0 B4 R Y SR 25, EL

8 81 7 7-1 6 61 5 51 4

2200 TR PR BORL 5 e A 7 BUORCER AT 23. 13 kb 19 5%
(B 10) K 3 B FE AL T R Bk AR E. coli
DHS5 o 1, 75 2 7 A0 [F] 9 56 4k 7, R B 3 k3% 2t e b
Je S5 R

E. coli DHSa fE NN TR, X T A L E 24
YA = At DRt 25 Bk 56 A0 fe % Ak 7 BT R )
FR T 24 P 2 Tl 25 0T R 0 BT vE K S o X 8 RS A
ESBLs JBUKL 1) 4% A6 3 47 25 ) USRI 0, 3 9 45
RS U R AT, 8 ARG Ak T X 16 R ki 25
it 24 258 5 AR T 2 AT — 2 AR L, B 4k AN
XTHR A B — PN B IS 245 W 7 A Tt 245 7k, 6 G At AR
25 R I 5 AR TR 28 LAY T 25 M, OF B X R
HxF 3 F R LA 2 2 (% 4) o MR R AL T
PO =0 ST NN RN & SN S i SR 2 S ol
100% , H-Ath 25 ¥y 1) 5 B SR M AR XS 32l (R 5) , R W]
A BORE T RAHE 1A AT 25 36 P, a) LA
Vg A A TRT 1 TS 245 1 3 o sl 4 AR AL

3 31 2

2-1 1

1-1

M
o
w
-

)

M:ADNA/Hind Il Marker; 1—8: R &k Tk ; 1 —1—8 — 1. 5:4LF i ki
B 10 4k F A5 R Bk B ok B i

R4 HEBSHEATFHMARE

T PR B B AT
1 STR - GEN — AMP — AMI - CTX - EM - LEX STR - GEN - AMP - LEX
2 STR - GEN - AMP - LEX - CAZ - KAN - POL - DOX - EM GEN - AMP - LEX
3 GEN - AMP - LEX - DOX - CAZ - EM GEN - AMP - LEX - DOX
4 GEN - AMP - LEX - STR — EM - CTX - TET - KAN - NOR GEN - AMP - LEX - CTX
5 GEN - AMP - LEX - EM - KAN - NOR - AMI - POL - EM GEN - AMP - LEX - POL
6 GEN - AMP - LEX - AMI - STR - CTX - KAN - NOR - CTX - CAZ - EM GEN - AMP - LEX - AMI - CAZ - KAN
7 GEN - AMP - LEX - KAN - AMI - CAZ - EM GEN - AMP - LEX - KAN - AMI - CAZ
8 GEN - AMP - LEX - CTX - KAN - AMI - STR - EM GEN - AMP - LEX - AMI - STR
x5 HUEESHRALTF 16 MAHGYHTAER
1y BEAR T (8 k) A AL+ (8 BR) A ——
i 24 %505/ Bk it 24 2./ % Tt 24 3 ik / i 25 %/ %
AMP 8 100 8 100 100
LEX 8 100 8 100 100
CTX 4 50.0 1 12.5 25.0
CAZ 4 50.0 2 25.0 50.0
GEN 8 100 8 100 100




122 TR kA S % 4T %
FERS5 HEFSHALF I HNEAYHTHABR
ity . AﬁHZJiTZﬁI‘(S ) _ %1{?(8 ) ——
T 25 BB B 25 %/ % T 25 BB B 25 %/ %

AMI 4 50.0 2 25.0 50.0
KAN 6 75.0 2 25.0 33.3
STR 5 62.5 2 25.0 40.0
TET 1 12.5 0 0 0
DOX 2 25.0 1 12.5 50.0
CHL 0 0 0 0 0
FFC 0 0 0 0 0
POL 1 12.5 0 0 0
NOR 3 37.5 0 0 0
TMP 0 0 0 0 0

EM 8 100 0 0 0

3 k5t

K AT TR 2 0% A 18 9 I R 1 O B 2
— R A 7Rl R ™ I B 4T i K, Clermont
AU U E PCR AR G800 #E 07 B8 K AT 4
A B1.B2 .C.D.E.F il clade I 8 b BE, HRIE K
J KT BR % G0 % B I 9E 45 SR, W A B0t K I FF R B
B AT AE B2 F D BE, 7 3 AR M K B R R U 4 op 7
BI Al A BEV . ABESOR 210 Bk 4h B BRI 43 BI
PE(48.1% ) A BE(28.6% ) .C BE(12.9%) E B
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