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[Abstract] Objective To investigate antimicrobial resistance, gene homology and main genotypes of clinically iso-
lated diarrheagenic Escherichia coli (DEC) in Anhui Province. Methods Antimicrobial susceptibility testing was
performed with microbroth dilution method, genotyping detection and homology analysis was conducted with multi-
locus sequence typing (MLST) and pulsed-field gel electrophoresis (PFGE). Results Among 268 strains of DEC,
57.1% were multidrug-resistant organisms, including 118 strains of enteroaggregative Escherichia coli (EAEC),
98 strains of enterotoxigenic Escherichia coli (ETEC) and 47 strains of enteropathogenic Escherichia coli (EPEC),
resistance rates of 3 types of pathological strains to commonly used antimicrobial agents were as follows: ampicillin
83.9%, 73.5%, 78.7%, nalidixic acid 65.3%, 75.5%, 34.0%, cefazolin 53.4%, 35.7% . 34.0%, tetracycline
61.0%, 31. 6%, 74. 5%, compound sulfamethoxazole 63. 6%, 23. 5%, 46. 8%, ampicillin/sulbactam 28. 0%,
9.2%, 29. 8%, gentamicin 34. 7%, 7. 1%, 34. 0%, chloramphenicol 22. 9%, 5. 1%, 21. 3%, ciprofloxacin
18.6%, 4.1%, 14.9% ; two EAEC strains and 1 ETEC strain were resistant to imipenem. 55 EAEC strains were
divided into 35 ST, the dominant genotype was ST10 (14, 5%); 55 ETEC strains were divided into 14 ST, the
dominant genotypes were ST48 (32.7%) and ST218 (16.4%); 15 EPEC strains were divided into 12 ST, the do-
minating genotypes were ST28 (13.3%), ST517 (13.3%) and ST2088 (13.3%). Minimum-evolution (ME) tree
analysis showed that among 55 ETEC strains, 5, 3, 2 and 2 strains isolated from Ma’anshan City were 100% ho-
mologous respectively, 5 strains isolated from Hefei City were 100% homologous; among 55 EAEC strains, 2
strains isolated from Fuyang City and 2 strains isolated from Chuzhou City were 100% homologous respectively;
among 15 EPEC strains isolated from Ma’anshan City, 2 strains in 2 groups were 100% homologous. PFGE homo-
logy cluster analysis results of 50 EAEC strains were as follows: 2 strains isolated from Bengbu City were 100% ho-
mologous, homology of the other strains was less than 90% ; gene homology of 21 EPEC strains were all less than
75% ; homology of 30 ETEC strains, 3 enteroinvasive Escherichia coli (EIEC) strains, and 5 ETEC + aEAEC
strains reached 97. 6% with 2 strains and 93. 6% with 2 strains respectively, and the homology of the remaining
strains was below 90%. Conclusion Antimicrobial resistance of clinically isolated DEC in Anhui Province is se-
rious, resistance rate of EAEC is higher than that of EPEC and ETEC, resistance rate of ETEC is the lowest among
the pathogenic types. Molecular typing detection found that the genotypes of clinically isolated DEC in this area are
relatively scattered, among the pathogenic types, genotype of ETEC is relatively concentrated. ME tree analysis
suggests that ETEC may have a regional homologous infection. In molecular typing technology, MLST can distin-
guish dominant genotype and aggregation, which is better than PFGE typing.
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Table 1 Antimicrobial susceptibility testing results of 4 types of pathogenic DEC to 13 kinds of antimicrobial agents (No. of
isolates[ %
EAEC(n=118) ETEC(n=98) EPEC(n = 47) EIEC(n=5) it (n=268)
Ui 254
R S R S R S R S R S
AR 99(83.9) 18(15.3)  72(73.5) 23(23.5) 37(78.7) 10(21.3)  3(60.0) 2(40.0)  211(78.7) 53(19.8)
SCEVIAR/GFEIE 33(28.0) 38(32.2)  9(9.2)  53(54.1)  14(29.8) 19(40.4)  1(20.0)  3(60.0) 57(21.3) 113(42.2)
S 7 148 A 63(53.4) 35(29.7) 35(35.7) 39(39.8) 16(34.0) 16(34.0)  3(60.0) 2(40.0)  117(43.7) 92(34.3)
3K 10 e 5 48(40.7) 68(57.6)  27(27.6) 69(70.4) 9(19. 1)  36(76.6)  3(60.0)  2(40.0) 87(32.5) 175(65.3)
Sl v 18(15.2)  94(79.7)  6(6.1)  89(90.8)  2(4.3) 41(87.2) 1(20.0)  4(80.0) 27(10.1) 228(85.1)
kv T 14(11.9) 100(84.7)  5(5.1)  92(93.9)  4(8.5) 41(87.2) 1(20.0)  4(80.0) 24(9.0) 237(88.4)
7 iz 5 2(1.7) 114(96.6)  1(1.0)  97(99.0)  0€0.0)  46(97.9)  0€0.0)  5(100.0) 3(1.1)  262(97.8)
Kok EE 41(34.7) 72(61.0)  7(7.1)  86(87.8) 16(34.0) 30(63.8) 2(40.0)  3(60.0) 66(24.6) 191(71.3)
WEZS S 72(61.0) 45(38.1)  31(31.6) 66(67.3) 35(74.5) 11(23.4)  3(60.0)  2(40.0)  141(52.6) 124(46.3)
AE% 27(22.9) 79(66.9)  5(5.1) 87(88.8) 10(21.3) 36(76.6) 1(20.0)  3(60.0) 43(16.0) 205(76.5)
ZNER 77(65.3) 41(34.7)  74(75.5) 24(24.5) 16(34.0) 31(66.0)  3(60.0)  2(40.0)  170(63.4) 98(36.6)
SR 22(18.6) 90(76.3)  4(4.1)  91(92.9)  7(14.9) 40(85.1)  3(60.0)  2(40.0) 36(13.4) 223(83.2)
EORE T EME  75(63.6) 43(36.4)  23(23.5) 75(76.5)  22(46.8) 25(53.2)  3(60.0)  2(40.0)  123(54.9) 145(54.1)
YR KZE S KOS TP BRI
R2 FHEFA DEC 1y MLST 45 F 90, 0551119(EPEC)
Table 2 MLST results of main pathogenic DEC 4 41()()‘_{ 0558397(}?‘?':‘(:)
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Figure 4 PFGE homology clustering diagram of 60 EAEC strains
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0555002DC 2019-05-14  aEPEC ~ Ma’anshan City
0555024DC 2019-07-23  aEPEC ~ Ma’anshan City
0555006DC 2019-05-21  aEPEC ~ Ma’anshan City
0554163DC 2019-06-17 aEPEC Huainan City
0555007DC 2019-05-21  aEPEC ~ Ma’anshan City
0558174DC 2019-08-02 aEPEC Bozhou City
0553001DC 2019-04-09  aEPEC ~ Ma’anshan City
0554157DC 2019-06-13  aEPEC ~ Huainan City

| DBK0026DC 2014 aEPEC ~ Ma’anshan City
DBK0027DC 2014 aEPEC Ma’ anshan City
0558090DC 2019-06-22 aEPEC Bozhou City

| 0555001DC 2019-04-09  aEPEC ~ Ma’anshan City
0555026DC 2019-07-30 aEPEC Ma’ anshan City
DBK0011DC 2013 aEPEC Hefei City
DBK0024DC 2014 aEPEC ~ Ma anshan City
DBK0025DC 2014 aEPEC Ma’ anshan City
0552124DC 2019-08-19  aEPEC  Bengbu City

) DBK0007DC 2013 aEPEC ~ Ma anshan City
0552067DC. 2019-08-19  aEPEC  Bengbu City
DBK0031DC 2013 aEPEC Hefei City
DBK0022DC 2014 aEPEC Hefei City

‘ DBK0029DC 2014 aEPEC Ma’ anshan City
DBK0028DC 2014 aEPEC ~ Ma’anshan City
0551061DC 2019-06-08 aEPEC Hefei City
0555034DC 2019-08-20 aEPEC Ma’anshan City
0558420DC 2019-09-14  aEPEC  Funan County
0558217DC 2019-07-15 aEPEC Fuyang City
STD_H9812Ec
DBK0002DC 2013 aEPEC ~ Ma’anshan City
DBK0005DC 2013 aEPEC Ma’ anshan City

DBKOO14DC 2013 aEPEC  Hefei City
0555005DC 2019-05-14  aEPEC ~ Ma’anshan City
0555010DC 2019-06-11  aEPEC  Ma’anshan City
0555003DC 2019-05-14  aEPEC  Ma’anshan City
0555029DC 2019-08-06 ~ aEPEC ~ Ma’anshan City

TE: 2019 AR LR X 43 8519 21 Bk EPEC 5808 R b 20132014 4EE L2119 13 Bk EPEC 24347 3 Fuyang City 5
i, Funan County 2y BB & , Hefei City H 4 IETT , Bengbu City Jy #3117 , Ma’ anshan City Jy 5 #5111 17 , Huainan City R
i » Bozhou City R =1 i,
& 5 34 fk EPEC () PFGE [n] J5 4 R 25 K
Figure 5 PFGE homology clustering diagram of 34 EPEC strains
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60.5 0555011DC ~ 2019-06-18 ETEC Ma’ anshan City
0558427DC  2019-09-14 ETEC Funan County
ML 613 0555027DC  2019-08-06 ETEC Ma’ anshan City
73.3 0555033DC  2019-08-20 ETEC Ma’ anshan City
0553002DC  2019-05-14 ETEC Ma’ anshan City
0555030DC  2019-08-13 ETEC Ma’ anshan City
0555032DC  2019-08-13 ETEC Ma’ anshan City
8 [[| 0555035DC  2019-09-10 ETEC Ma’anshan City
al4 0555031DC  2019-08-13 ETEC Ma’ anshan City
[[] | 0558108DC  2019-07-07 ETEC, aEAEC Bozhou City
500 0552070DC  2019-08-19 ETEC Bengbu City
0558104DC  2019-07-04 ETEC Bozhou City
| 0558164DC  2019-07-31 ETEC Bozhou City
| 0555013DC 2019-07-02 ETEC Ma’anshan City
51 0555015DC  2019-07-16 ETEC Ma’ anshan City
| 0555023DC  2019-07-23 ETEC Ma’ anshan City
0555014DC 2019-07-09 ETEC Ma’anshan City
48.84 0555019DC  2019-07-23 ETEC Ma’ anshan City
1 ][] o0s55025DC  2019-07-30 ETEC Ma’anshan City
[||]] 0554193DC  2019-06-26 ETEC, aEAEC Huainan City
| [[| o0s51165DC  2019-07-12 ETEC Hefei City
58. |1 II]| 0552063DC  2019-06-20 ETEC, aBAEC Bengbu City
| [Il o0s554262DC  2019-07-26 ETEC, aEAEC Huainan City
482 | ||| pBKOO23DC 2013 ETEC Maanshan City
(59.1 ! |0553302Dc 2019-08-01 ETEC Fuyang City
52. 0558468DC 2019-11-24 ETEC Funan County
70.0 |||||| ||||| 0552061DC  2019-06-20 ETEC Bengbu City
0558326DC  2019-08-11 ETEC Fuyang City
43.0 | Il 0554158DC 2019-06-13 ETEC Huainan City
5.1 ‘ II I | l|7| 1]l 5TD_H9812Ec
545 Dk 0558339DC  2019-08-16 ETEC Fuyang City
| , 0558125DC  2019-07-18 ETEC Bozhou City
57.9 = | 0555018DC  2019-07-23 ETEC Ma’ anshan City
42.5 ME DBKO0003DC 2013 ETEC Ma’ anshan City
il DBKO0006DC 2013 ETEC Ma’ anshan City
57.9 0558428DC  2019-09-22 ETEC Funan County
5p.5 DBKO0001DC 2013 ETEC Ma’ anshan City
4(),49( .4 0558360DC 2019-08-23 ETEC Funan County
4| " DBK00ISDC 2013 EIEC Hefei City
01 0558457DC 2019-10-14 EIEC Funan County
54.5 LED I oss13eonc— 2019-10-16 ETEC Hefei City
453 n ~ U oss4361DC  2019-09-17 ETEC Huginan City
545 A WL PEEBIET oss12200¢ 2019-08-01 EIEC Hefei City
WLHNE T I 0s54311DC  2019-08-25 ETEC+aEAEC Huainan City

TE 2019 AR 2B X 40 B 10 30 ¥k ETEC.3 £k EIEC.5 #k ETEC + aEAEC 5 %4 %2 v 2013 4E FA& 1Y 4 #% ETEC 1 1 #k
EIEC %253 #1; Fuyang City Jy E.PH 17 » Funan County 2 B 5 H , Hefei City & BE 117 . Bengbu City & #3577 , Ma’ anshan
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6 43 ¥k ETEC #il EIEC ) PFGE [R5 R 2K HE
Figure 6 PFGE homology clustering diagram of 43 ETEC and EIEC strains
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