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In vitro inhibitory activity and biofilm inhibition effects of EDTA-2Na combined
with antibacterial agents against Pseudomonas aeruginosa

Liao Wen-li!, Sun Yao!, Chen Tao!, Yu Kai-hang?, Xu Wen-ya!, Lin Jie! and Zhou Tie-li'
(1 Laboratory Medicine Center, the First Affiliated Hospital of Wenzhou Medical University, Wenzhou 325000;
2 School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325000)

Abstract Objective To evaluate the inhibitory and biofilm inhibitory effects of ethylenediaminetetraacetic
acid disodium (EDTA-2Na) combined with antibacterial agents against Pseudomonas aeruginosa isolates in vitro.
Methods Ten clinical isolates of imipenem-resistant P. aeruginosa, eight colistin-resistant P. aeruginosa isolates, and
eight amikacin-resistant P. aeruginosa isolates were collected from different specimens of different inpatients from
the First Affiliated Hospital of Wenzhou Medical University from 2015 to 2017. Minimal inhibitory concentrations
(MICs) of EDTA-2Na combined with imipenem, colistin or amikacin, and the four drugs used alone against P.
aeruginosa were detected by the checkerboard dilution method, and the fractional inhibitory concentration index (FICI)
was calculated to evaluate antibiotic effects. The inhibitory effect of EDTA-2Na combined with imipenem, colistin
or amikacin, and the latter three drugs used alone against P. aeruginosa were detected by the crystal violet biofilm
test, and the 4, values were measured to evaluate biofilm inhibitory effects. Results ~ The inhibitory effects of the
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combinations of EDTA-2Na with imipenem, colistin or amikacin separately for the antibiotic-resistant P. aeruginosa

isolates were synergistic or additional, and no effects of uncorrelated and antagonism were observed in all these

combinations. The biofilm inhibitory effects of the combinations of EDTA-2Na with imipenem, colistin or amikacin

separately for the antibiotic-resistant P. aeruginosa isolates were synergistic. Conclusions

EDTA-2Na combined

with antibacterial agents can improve the inhibitory and the biofilm inhibitory effects for P. aeruginosa in vitro.

Key words Pseudomonas aeruginosa; EDTA-2Na; Checkerboard dilution method; Crystal violet biofilm test
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Tab.1 The MIC values of EDTA-2Na and imipenem alone and in combination to imipenem-resistant P. aeruginosa

— HZGMICHH BAMICH FICI 2 AT
EDTA-2Na/(mg/mL) IPM/(pug/mL) EDTA-2Na/(mg/mL) IPM/(pg/mL)
TL-1507 4 32 1 2 0.313 P FVEH
TL-1518 2 16 1 1 0.563 ARIMAE
TL-1537 4 32 1 1 0.281 PrlE e
TL-1567 2 32 1 2 0.563 AHINAE H
TL-2886 4 8 0.25 2 0.313 PrFVEH
TL-2906 4 16 0.5 2 0.250 PrFVEH
TL-2939 4 16 0.5 2 0.250 PrFEVEH
TL-2964 4 16 0.5 2 0.250 B[RRI
TL-3047 4 16 1 2 0.375 PrIFIAE
TL-3092 4 16 1 2 0.375 P FIVE

VE: IPM, TRERERE; MIC=8ug/mLH g 4 TE [ i i 24181
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Tab.2 The MIC values of EDTA-2Na and colistin alone and in combination to colistin-resistant P. aeruginosa

BZHMICHH

A MICHH

B FICI AR
EDTA-2Na(mg/mL) COL(pg/mL) EDTA-2Na(mg/mL) COL(pg/mL)
TL-1722 0.5 4 0.125 0.25 0.313 PrIRER
TL-1736 4 16 0.125 2 0.156 PrIRER]
TL-1744 4 32 0.25 2 0.125 IRER
TL-2314 1 16 0.25 2 0.375 PrIRER]
TL-2917 1 4 0.25 0.25 0.313 RER
TL-2967 2 4 0.25 0.25 0.188 PrIE1E A
TL-3008 2 16 0.125 2 0.188 rIFME A
TL-3086 1 64 0.125 2 0.156 PrlF 1

VE: COL, ZEZ; MIC=4pg/mL¥5E NELH K245

%<3 EDTA-2Naflfi K- 2 5 A A FH 24060 B oK 1= B2 i 24 4 2 A1 5 e 1 O MIC AR

Tab.3 The MIC values of EDTA-2Na and amikacin alone and in combination to amikacin-resistant P. aeruginosa

FLZMICTH A MICTH )
LS FICI AR B
EDTA-2Na(mg/mL) AMK (pg/mL) EDTA-2Na(mg/mL) AMK(pg/mL)

TL-1537 4 64 0.5 8 0.250 R H
TL-1586 2 >256 1 8 0.531 AHIAE
TL-1723 4 64 2 8 0.625 AHINAE
TL-2258 4 64 2 8 0.625 AHINAE
TL-2886 4 64 1 8 0.375 PrREH
TL-2939 4 64 2 8 0.625 AHINAE A
TL-3047 4 64 0.5 16 0.375 rRER
TL-3051 4 64 1 16 0.500 PrIFEH
H: AMK, PR MIC=64ug/mLAR KR 2 i 258
4 EDTA-2Na5 W5/ . 261 20 KB K 2 50T 3 Mo T =1B

FICI(%, n)
Tab. 4 FICI(%, n) of EDTA-2Na in combination with imipenem,
colistin and amikacin

PR E  FICI<O0.5 0.5<FICI<I I<FICI<2 FICI>2
EDTA-2Na+IPM  80(8) 20(2) 0 0
EDTA-2Na+COL  100(8) 0 0 0
EDTA-2Na+AMK  50(4) 50(4) 0 0
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Fig. 1 The biofilm inhibition effects of imipenem and EDTA-
2Na alone and in combination to imipenem-resistant P. aeruginosa
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Fig.2 The biofilm inhibition effects of colistin and EDTA-2Na
alone and in combination to colistin-resistant P. aeruginosa
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Fig. 3 the biofilm inhibition effects of amikacin and EDTA-2Na
alone and in combination to amikacin-resistant P. aeruginosa
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