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Biofilm formation and inhibition in Acinetobacter baumannii

NIE Da-ping , MA Rong, LIU Yong-e, LI Fei (The Second Af filiated Hospital of Dalian
Medical University ,Dalian 116027, China)

[Abstract] Objective To realize the antimicrobial resistance of Acinetobacter baumannii (Ab), and effect of ethyl-
enediaminetetra-5 acetic acid (EDTA ) ,minocycline and salicylic acid on its biofilm formation. Methods Antimicro-
bial susceptibilities of 72 strains of Ab were detected with Kirby-Bauer method; Minimal inhibitory concentrations of
EDTA, minocycline and salicylic acid on Ab were determined by broth microdilution method; The biofilm formation
rates of different drug-resistant Ab and the effect of different concentrations of EDTA, minocycline and salicylic acid
on biofilm formation and mature biofilm were determined by adhesion test. Results The MICy, of EDTA, minocy-
cline and salicylic acid for Ab was 200 mg/1..4 mg/L and 600 mg/L., respectively. The biofilm-positive rates in sen-
sitive Ab (SAb) strains, multi-drug resistant (MDRAb) strains and pan-drug resistant (PDRAb) strains was
22.22%, 83.33% and 76. 67% , respectively. EDTA with concentration of 250 mg/L. and 500 mg/1L., minocyline 4
mg/L and 8 mg/L,and salicylic acid 1 000 mg/L can inhibit the mature biofilm. Conclusion There are a high bio-
film-positive rate in multi-drug and pan-drug resistant Ab. EDTA, minocycline and salicylic acid can inhibit the for-
mation of biofilm.
[Key words ] Acinetobacter baumannii ; biofilm; ethylenediaminetetra-5 acetic acid; minocycline; salicylic acid; drug
resistance, microbial
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Table 1  The adherences in different drug-resistant Ab
(x*s)
Samples No. of strains OD value
SAb 14 0.08%0.01"
MDRAb 20 0.13 0. 032
PDRAb 23 0.14£0.04>
1) vs 2), F=20.20,P<C0. 0013 1) vs 3), F=56.12,P<

0.001;2) vs 3),F=3.67,P>0.05

F2 MWLM Ab AW RETE P 2

Table 2 The biofilm-positive rates in different drug-resist-

ant Ab
Samples Posit?ve Negat‘ive Positive
(strain) (strain) rate( %)
SAb 4 14 22,22V
MDRAb 20) 4 83.33%
PDRAb 23 7 76. 677
Total 47 25 65. 28

1) vs 2), X2:24 94, P<0. 001
0.001;2) vx%),f: , P>0.

31) vs 3), 92 =13. 47, P<

&3 EDTAXIMZGTEAR Ab ZEHEHHRZ I (BT OD (.2 £

Table 3  The effect of EDTA on adherence in different drug-resistant Ab (OD value, = * )
Bacteria groups SAb(n=14) MDRAb(n =20) PDRAb(n=23)
Control .08+ 0. 01 0.14£0.03" 0.14£0.03%
EDTA 150 mg/L 0.07£0.01 0.13£0. 022 0.13%0. 03>
EDTA 200 mg/L 0.07£0.01 0.12£0.02% 0.10£0.01¢
EDTA 250 mg/L 0. 06 £0. 00 0.09£0.01% 0.08%0.014

2) vs 1), F=3.62,P>>0.
bvsa,F=3.26,P>>0.05;c vs a,F=26, 18, P<0.

05;3) vs 1), F=8.56,P<0.

2.5 EDTA.K#IRZEFAKGER T Ab R A
#% 200 mg/L EDTA.2 mg/L Kit¥H % .600
mg/L 1 800 mg/L 7K A7 BR X} il A A 9 5 T B i 417

013 4) vs 1), F=46.53,P<0. 001
001;d vs a, F=56. 12, P<0. 001

5250 mg/L & 500 mg/I. EDTA.4 mg/L } 8
mg/L KHEFRZE 1 000 mg/L /K47 RE B 2 300 i A%
PAYIE, IR 4,

x4 EDTAKIGEIHRRFKGERNT 47 tk Ab YRR 520 Rt OD{E, T+ 5)
Table 4 The effects of EDTA, minocycline and salicylic acid on mature biofilm of 47 Ab strains (OD value,x * s)

EDTA

Minocycline

Salicylic acid

Concentration OD value Concentration OD value Concentration OD value
0 mg/L? 0.14£0.03 0 mg/L 0.14%0.03 0 mg/L 0.14£0.03
200 mg/LP 0.13£0.02 2 mg/Le 0.13£0.02 600 mg/1.h 0.13£0.03
250 mg/L¢ 0.11£0.02 4 mg/Lt 0.10£0.01 800 mg/Lt 0.13£0.02
500 mg/L4 0.10£0. 01 8 mg/L8 0.09£0.10 1 000 mg/L 0.12£0.01

avsb,e,h,i,F=3.42,3.97,3.

and 36. 47, P<<0.

001, respectively

05,and 3. 87, P>>0.

05, respectively; a vs j, F=13. 74, P<0. 0

5;avs c,d,f.and g.

F=19.89,24.21,21. 82,
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