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Abstract

BACKGROUND: Implantation of biomaterials can induce infection, resulting in implant loosening, shedding, even bacteremia.
Previous studies do not focus on bacterial drug resistance in implant-related infection.

OBJECTIVE: To investigate the resistance characteristics of implant infection-associated Escherichia coli to provide strategies for
prevention and treatment of this infection.

METHODS: With E.coli ATCC 25922, Staphylococcus aureus ATCC 25923 and Pseudomonas aeruginosa ATCC 27853 as
quality control strain, 17 commonly used antibiotics were selected to perform susceptibility test. The resistance rates were
calculated to analyze resistance characteristics; disc screen test and disc diffusion phenotypic confirmatory test were used to
detect strains producing Amp C and ESBLs, a clear enzyme production rate; resistance plasmid was extracted. Drug resistance
genes were detected by PCR expansion. Genotype distribution was analyzed.

RESULTS AND CONCLUSION: Of 17 antibiotics, imipenem resistance rate was the lowest, followed by amikacin,
cefoperazone/sulbactam, cefepime and piperacillin/tazobactam, and most were multi-drug resistant strains. A total of 42 strains
(61.8%) were screened and produced ESBLs and 27 isolates (39.7%) Amp C production strains, while producing ESBLs and Amp
C strains were 23 (33.8%). ESBLs producing strains carrying CTX-M type gene were the most common accounting for 66.7%, 19
strains (45.2%) carrying two or more genes. Of producing Amp C production, the majority of strains were DHA-type, and 5 strains
(18.5%) carried two genes. Implant infection of Escherichia coli strains showed high levels of resistance, resistance spectrum to
expand, and multiple drug resistance. The drug resistant gene is complex and diverse. Sensitive drugs in combination with
amikacin are recommended to treat this kind of infection.
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SHV-1 7 ESBLs K57

Vitek2-compact 1244 % 2 1
GN %5

ABI 9700 #4545 il [ W A

SYNGENE #8185 ¥t & 4t

FRAES> T 2 DNAMIndIII 1
1 kb brHEsy 1

b T Cl WA

AR PR

RAEHFER NG W) Tap .
dANTP. Mg FlZE At 2 7
il

ok i ianwiilk

w

AR e AR AR S L

LA BRI E
B BT L R IR
T LR Oy )

%[H ABI A
Ji[E SYNGENE A7)
W& [E MBI 2

H[H Oxoid 27
U"i@ﬁﬂuuéﬂiﬁﬁ

AT A TREER K
SR AT

BRRAEYHARDF T

Tk

Amp CEERBFRIE: MALHTE: X IR 40 H Al
SLAEVE T 48 b & 40 g/LIIAR S P #k2.5 uL, 35 °C
TAARHE T2 T o P Rl v e M2 ORI VR A T-M-H >
111 P TS e Wi NN/ i I | S ey
(RS FPE T 4R & 15K, 35 “C IR A I 7 3 A0 Jm WL ge 4%
Fo A AR P ARIK LA PG TG A (A4 B P LA L A
PR AT 400 B4 B ELAR B9 R5 mm L B35 Amp CHifg
FARUAUEBA M o

ESBLsREMIE: 44 I 36 [E I K 52 560 & br it b 2
(CLSI)2005 {f W4T i IE 2 46 01 68 7k K i 122 5 11 v 1)
ESBLs.

FRAER B3I FAmMp CHEE YR E R 6 FH 7 B Ak
FIESBLsE AL UF 150 BH 4 B Ik P 1 LB Bt i 5% 77 0
by BHOPILPRE N = ANV, FE LR Rl A KR 13 mL
Wiz kg2, 37 °C, 250 rimindk iz 7 i, WitE
A, $%Beyotime Rl IR &5 Ul W BT HAE o

Amp CEEEE B : K54 7R UL 13 560 B 4 Tk 1) Sk
PP R AE AR, HEAT SR A iR S N AT 1 ¢
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514975
DHA-P1: 5-AAC TTT CAC AGG TGT GCT GGG T-3',
DHA-P2: CCG TAC GCATAC TGG CTT TGC-3';
ACT-P1: 5-ACC GTT ACG CCG CTG ATG-3',
ACT-P2: CCACGA GCC TGC CAAACCC-3'.

TR NAR RS P1.P2 514)% 0.8 uL, dNTP0.8 L,
10xbuffer 2 uL, 1U Taq DNA 45, 5 uL it DNA
FERR, M2 T KR RARE 20 L. 54 93 C
A YE 2 min, 93 ‘CA81: 30s, 55 Chii’k 30s, 72 °C
M 60 s, 336 NMEFR, Hii 1 AMEH 72 'C10 min.
LU= ACT-1 BUFki Amp C B KR AS . B AT i
029M FEBAPEX B, LABIVAIAAT I 1194E Jg B 1% et
o SRR Ny Y2 10 g/l BEIRBE BN
A@%@ca@w mg/L)HLvk, 4R )5 H SYNGENE %t/ K
BT REACERINE T AT 7347 o

ESBLsE:E &

F TEM 5149, SHV 5149%1 CTX-M 51494 Bl 1T418:

TEM-P1: 5° -TCG GGG AAATGT GCG-3’,

TEM-P2: 5’ -TGC TTAATC AGT GAG GCA CC-3’;
SHV-P1: 5° -TCG GCC TTC ACT CAAGGATG-3’;
SHV-P2: 5’ -TCC CGC AGATAAATCACCA-3’;
CTX-M1-P1: 5’ -ATG GTT AAAAAATCA CTG CGC C-3’;
CTX-M1-P2: 5’ -TCC CGACGG CTT TCC GCC TT-3’;
CTX-M2-P1: 5 -ACG CTACCC CTG CTATTTAG-3";
CTX-M2-P2: 5’ -CAG AAACCG TGG GTT ACG-3’;

CTX-M9-P1: 5’ -AGT GCAACG GAT GAT GAT GTG TTC G-37;
CTX-M9-P2: 5’ -GGC TGG GTAAAATAG GTC AC-3’.

MALEEMHERE: TE IR A 25 55,
4y 8, HVitek2-compact GN% & %58 20
KHK-BE Y #u%, LKIZIRA RATCC 25922, 4%
107 %5 3R # ATCC 25923 14 £t {1 . Jfa 1% ATCC 27853

f NV AR RS 51 4%0.8 uL , dNTP 0.8 uL,
10xbuffer 2 yL, 1 U Taq DNAXR &, 5 pLfikiDNA
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R =Y 4210 g/l B RE B[ 2o N IR £ B
(1 mg/L)H3k, 2R )5 FH SYNGENEBEK KIE 0¥ R Gi 4t
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FERI o3 A

2 HR

21 HHAYERAX RIRA B 69t 2 LB 44
X PR 3 P PRI A7 B2 E T 24 R AR R e B g, 3
UCONBK AR B L S AR /&7 ELAE L DR P AR/t 4 EL4H
SKFNFNESFT, R A B4 AR S 2%, HOGHr
WK 2 N2y, W&,

R 2 SHEANVWEGANR KGR E Amp C BERI ESBLs Xl
B3 A
Table 2 Genotype distribution of Amp C enzyme and ESBLs of
E. coli associated with implant infection

Detected Detection rate
Genotype number (n) (%)
ESBLs TEM 24 57.1
(42) SHV 19 452
CTX 28 66.7
TEM+SHV 3 71
TEM+CTX 8 19.0
SHV+CTX 6 14.3
TEM+SHV+CTX 2 4.8
AmpC DHA-1 15 55.6
27) ACT-1 9 33.3
DHA-1+ACT-1 5 18.5
3 itig

R SRR KI5 A8 68 BRIR AL 25571
Table 1 Phenotypic resistance characteristics of 68 E. coli
associated with implant infection

Antibiotic Resistance number Resistance rate (%)
(n)

Sulfamethoxazole 52 76.5
Ampicillin 63 92.6
Gentamicin 50 73.5
Cefazolin 46 67.6
Cefuroxime 45 66.1
Cefotaxime 37 54.4
Ceftriaxone * 36 52.9
Cefepime * 19 279
Ceftazidime * 21 30.9
Cefoperazone 34 50
Cefoperazone/sulbacta 18 26.5
m

Piperacillin 38 55.9
Piperacillin/tazobactam 20 29.4
Amikacin 11 16.2
Ciprofloxacin 43 63.2
Imipenem 0 0
‘Cefoxitin 22 323

*Drug sensitivity was not revised according to ESBLs positive of CLSI

2.2 FAmp CEA= FESBLsHtheg R Ao £ 1%
TS T 56 MG A 43 85 11 68 K K 42 735 1 v 97 24k 11 42
Pk (61.8%) ™ ESBLS B #k A1 27 £k (39.7%) 7 Amp CHiff B
Po s =ESBLSHHET 194£(27.9%), H.7"Amp C

¥£(33.8%).

2.3 HHAM B LA X KK H Amp CE:4-ESBLs
ARA A EIAMp CHlig# AR UE B P A B Ak A
ESBLsZ AL 56 FH I B R TR, AR AR, 4351
AHR G [ PIBEAT Y 1S, K s LR 2.

8952

RIS 2 A A (biofilm) 41 B4 5 RS . 71
MNP, MEEDHF M. — BRI, DRI
A TE B 1 (0 41 B BT i SR AR A e A o
BESIIRITRAA,  ESGEA IR RN S0 KR 2 B R E o, A
PN R AH TR S5 TE U B VR, IR SRR, B
KUY R A K . IR R 2 iR 2 AR
2y, KIS R IE B A RO A R F 7 Ui 4
s IS [RC YR FEREN S T A PRI
ASEIGRE, SRINIESAE IR A BRI R H )
ATRIPTA 2K 25 R AR AR W ks g, OB A
SKAIRAA/ET T St AR FU AR/ A (0, DG
YR AU I RA 2%, HA 2 i 2.

I PR b K W 222 A B 1A 3 R i 24 WL 2 ol e
ESBLsH1*Amp CHiff k5t . ESBLs AW A%, fij H.
TR 5 5 T4 18, FBER 7~ ESBLSEBEA U]
3 E A= r i 2, i o SRS
WE R M R G BN E BB . T
ESBLs B Fk 51 2 11 28 42 Il IR v6 97 IR HE 5 ad B
7. Amp CHg PR KAl 20, MREKMTHEAR, 3
LA 22 LB R IR IR B- N BkALEg, 1 B
AN TR AERR T o 41 R G AR TURI R = Amp C
fitg, SR Amp Cli S Sk PRk RIE, Hulid ik
ety AR Z R T AR 25 FA B PRR0-21, ASIZEG
68 1k 5 i A W I8 G A O K W 45 A B b SR MY 42 B
(61.8%)“ESBLS# ¥k F127#£(39.7%) = Amp CHlif i# F£ ,
T4 237K(33.8%) Al P ESBLs f1Amp CHifi. i T
A b DX S T8 K 1 A R G TR R L, IS 2 R
(1) e LA 2 R AE X2 i 25 2 58 R A 1

VEB BAEARSZIG ORI, SkABAhmE 7 R~ 25 B 56
w1 225 B SRAR T R A 3RS AR I Sk A o St Az
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