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[Abstract] Objective To analyze the antimicrobial resistance and multilocus sequence typing
(MLST) results of extended-spectrum B-lactamase (ESBLs)-producing Escherichia coli in rural
residents in villages with pig breeding farms in a county of Shandong province. Methods Antimicrobial
susceptibility testing was performed with agar dilution method by using 360 ESBLs-producing E. coli
strains from fresh stool samples of rural residents in villages with pig breeding farms in a county of
Shandong. PCR was conducted to amplify the CTX-M, TEM, SHV genes and capillary electrophoresis
was used to screen positive strains in July, 2016. MLST was performed for molecular typing analysis,
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and eBURST v3.0 software was used for cluster analysis. Results Among 360 strains of ESBLs-
producing E. coli, the resistance rates to cefotaxime, tetracycline, trimethoprim-sulfamethoxazole and
florfenicol were 100.0% (360/360), 82.2% (296/360), 81.1% (292/360) and 80.3% (289/360), respectively.
The positive rate of CTX-M gene was 99.2% (357/360), in which the positive rate of CTX-M-9 was
35.6% (128/360) and the positive rate of CTX-M-1 was 24.4% (88/360). The positive rate of TEM
gene was 26.9% (97/360). A total of 132 STs were identified through MLST. The predominant ST was
ST10, accounting for 12.5% (45/360). Cluster analysis showed that CC10 was the most important
clone group, including 39 ST clones, involving 148 strains (41.1%). Conclusions The drug resistances
of ESBLs-producing E. coli to cefotaxime, tetracycline, trimethoprim-sulfamethoxazole and flurfenicol
are serious in this rural area. There is a small-scale clustering of CC10 and transmission mode from

animals to humans might exist.
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(1) T 250 534 - D25 Wy S A 0 < AR 4
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I8 CLSI M100-S27 #5ifE, 1 T CLSIR A th & i =
bR, AT ASUEH 2 R KA 245 B0 58 FR i EUCAST
2017 (DB~ A M i 55 PR R AG: I - o FH 53 PCR 46
I blaCTX-M .blaSHV F1 bla TEM =Ff & WL B— N BEf
Fif I PR Y, X6k blaCTX-M B T8 Bk E— A5 R A7 KG ,
INET K CTX-M-1 4 CTX-M-9 41, 514751 L
=1,

(2) 2 {55 Jy¥ %1 43 A (Multilocus sequence
typing, MLST) : fifi F KAR A= LR (A6 50 4 B2
DNA # Bk 7 & 48 B 1R , 2 % MLST MW

R P-INBENEREEE 51 Y75

519 JFHI(5" ~3") FEPIR/INbp) BRI (C) EZ PN
CTX-M universal-FP CGATGTGCAGTACCAGTAA 590 56 [7]
CTX-M universal-RP TTAGTGACCAGAATCAGCGG
CTX-M-1-FP CCCATGGTTAAAAAATCACTGC 942 55 (8]
CTX-M-1-RP CAGCGCTTTTGCCGTCTAAG
CTX-M-9-FP GTGACAAAGAGAGTGCAACGG 857 62 [9]
CTX-M-9-RP ATGATTCTCGCCGCTGAAGCC
SHV-FP GGTTATGCGTTATATTCGCC 867 55 [8]
SHV-RP TTAGCGTTGCCAGTGCTC
TEM-FP CATTTCCGTGTCGCCCTTATTC 800 60 [8]
TEM-RP CGTTCATCCATAGTTGCCTGAC
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5.0%. W33, 317RRIH =3225%), ZEIH 255N
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357 £k (99.2% ) , H v CTX-M-9 4 {5 35.6% (128/
360) , CTX-M—-1 41 i 24.4%(88/360) ; TEM BH 4 i
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CTX-M-9 41 . TEM 73 5l 3E 47 15 R 25 9 () it 245 32 11
OB . CTX-M-1 21 3L PR AR BRI Bk, X6 WIR 7 7 AR — Al e
LI (x*=9.472, P<<0.001) . Sk f e ( x*=6.095,
P=0.010) F i 245 2R 558 155 5 CTX-M-9 41 i K %] 5
e T 25 TR (¥ =16.671, P<<0.001) , XUk
L VG AR —th e 14 38 7 TS 24 58 55 55 ( x*=5.406, P=
0.020) ; TEM Ht X A X} U 25 & ( y*=5.807, P=
0.016) . WRH P4 AR —filmt 1 3H ( x*=15.670,P<<0.001)
(T 27 3B, X ROR JE % (x*=7.431, P=0.006)
B 5 PG b — TR 4ERR (°=8.533, P=0.003 ) A it 24 %
. W4,

2. MLST 4347 : 360 ¥ 7= ESBLs KM% 7 i A A5
W32 A ST AL, o 115 A2 2L A0 ST AY, 75 /b & 3R
17 AR AEEE i rh X BT B 0 ST 8L, ST10 Wy
AT B E B ST AL, 4 12.5%(45/360) 5 Hk
ST38 A 18 ¥k, ST48 U4 16 #%, ST46 .ST6338 Fil 4%
A 11 #k, ST206 B4 10 Bk ; HoAth ST BUYA 10 Bk AT
BB I . 28 eBURST v3.0 5 4E 37, #8418 56
B RRTE I 14 4> TEFERE , CC10 N AHF 8 Bt 3 B 5
e, 045 39 41~ ST %Y ( = %24 ST10, ST48, ST46
25, 148Kk, 5 41.1% CBIE AR ER ) .

&R2  MLST RIS AL 5 1 W))7 5

519 JFHI(S" ~3") 7R/ IN(bp) BRI (C)
Adk-FP ATTCTGCTTGGCGCTCCGGG 583 54
adk-RP CCGTCAACTTTCGCGTATTT
fumC-FP TCACAGGTCGCCAGCGCTTC 806 54
fumC-RP GTACGCAGCGAAAAAGATTC
gyrB-FP TCGGCGACACGGATGACGGC 911 60
gyrB-RP ATCAGGCCTTCACGCGCATC
icd-FP ATGGAAAGTAAAGTAGTTGTTCCGGCACA 878 54
icd-RP GGACGCAGCAGGATCTGTT
mdh-FP ATGAAAGTCGCAGTCCTCGGCGCTGCTGGCGG 932 60
mdh-RP TTAACGAACTCCTGCCCCAGAGCGATATCTTTCTT
purA-FP CGCGCTGATGAAAGAGATGA 816 54
purA-RP CATACGGTAAGCCACGCAGA
recA-FP ACCTTTGTAGCTGTACCACG 780 58

recA-RP AGCGTGAAGGTAAAACCTGTG
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b L) Sk A G AR A =AM E E 2
fift FH 4 DX (g B A HE4% 4 7 ESBLs B A% L 51 H 25318
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B T 25 W WO PR A T 4 SR R K X 7
ESBLs K i35 7 1 % Sk fWE 5 DUIR 2K L& 7 Frid
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132 1 ST % , 1] eBURST v3.0 3K 58 2K 0 47 7
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17 41.1% , 3878 BAR A — & M REME, B2 M m
FRG R F AN A LR T . A5
UERH, 4% ESBLs 3 BRI T ks, 7 5 HoAth it 24
S R AE el B2 b IR AT
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R4 7 ESBLs KIIRA B ANF] B A LG AREE D R i 24
CTX-M-141(n=88)" CTX-M-941(n=128)"

TEM4(n=97)

I JB@EE, % ol P JB@EE.% o PR EEE.% Ml P
AN 88(100.0) - - 128(100.0) - - 97(100.0) - -
PR 72(81.8) 0.013 0.910 104(81.3) 0.128  0.720 72(74.2) 5807  0.016
Wy 70(79.5) 0.186 0.670 107(83.6) 0.799 0371 77(79.4) 0259 0611
HReHE 69(78.4) 0.257 0.610 88(68.8) 16.671  <0.001 87(89.7) 7431  0.006
RRFH 52(59.1) 2.383 0.120 65(50.8) 0.108  0.743 54(55.7) 0.738  0.390
EZNTNA = 46(52.3) 0.185 0.670 73(57.0) 3.624  0.057 43(44.3) 1.879  0.170
B S P bR - s s i 19(21.6) 2.300 0.130 22(17.2) 0.092  0.761 25(25.8) 8.533  0.003
WRH7 5 bR — e (4 3H 17(19.3) 9472  <0.001 20(15.6) 5406  0.020 0(0.0) 15.670 <<0.001
IR 8(9.1) 0.017 0.900 13(10.2) 0.118  0.732 8(8.2) 0222 0.637
S Al hE 10(11.4) 6.095 0.010 6(4.7) 0.285  0.593 6(6.2) 0.100  0.751
kR A 6(6.8) 0.811 0.370 5(3.9) 0.500  0.479 4(4.1) 0215  0.643
LAPE T 4(4.5) 0.873 0.350 5(3.9) 0.485  0.486 2(2.1) 0.443  0.506
DA 0(0.0) - - 0(0.0) - - 0(0.0) - -
KB 0(0.0) - - 0(0.0) - - 0(0.0) - -
BNFE 0(0.0) - - 0(0.0) - - 0(0.0) - -

KR DL CTX-M= 14U IR P LL CTX-M-9 41 A% R < L TEM 41 % I8 5 — A JGE T i S P
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