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Effect of ambroxol on the structure of Pseudomonas aeruginosa biofilm

LI Fang YU Jia-lin LIU Guan-xin YANG hua Department of Neonatology Children’ s Hospital Chongqing Medical University
Chongqing 400014  China

Abstract Objective To observe the effect of ambroxol on the structure of Pseudomonas aeruginosa bio-
film BF in an established biofilm model in vitro. Method Mature BF was formed after 7 days’ culture of
Pseudomonas aeruginosa on plate. The BF structure was observed by scanning electron microscope SEM
The parameters of BF structure were analyzed though pictures from confocal laser scanning microscopy CLSM
with Image Structure Analyzer ISA software. Fluorescence intensity of the viable bacteria in BF treated by
ambroxol alone and together with ciprofloxacin were determined with fluorescence microscopy. Results — After
the treatment of ambroxol the BF was destroyed and the matrix outsides became thin and abnormal compared
with the control by SEM  and small amount of bacteria dispersed. The results of ISA showed that with the treat-
ment of 2 mg/ml ambroxol BF was decreased in thickness average diffusion distance ADD and textual en-
tropy TE were decreased in comparison with the group without ambroxol treatment P <0.05  however are-
al porosity AP was increased P <0.05 . Whereas the same tendency of these parameters was seen in the
group treated by 0. 75 mg/ml ambroxol though not so obvious. Fluorescence microscopy indicated the viable
bacteria in BF was reduced significantly F =18 P <0.05 when ambroxol concentration was higher than
0.49 mg/ml and ambroxol showed synergistic effect when combined with ciprofloxacin F =15.1 P <0.05
in a dose-dependent manner. Conclusion Ambroxol can affect the BF structure of Pseudomonas aeruginosa
and thus enhance the bactericidal ability of antibiotics.
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1.1
Luria-Bertani LB
Boehringer Ingelheim
Siemens
BIORAD UV-3350 Leica SEM
Amary KYKY3200 24 96
Corning SYTO9
480 nm 500 nm  ISA Montana
Haluk Beyenal
1.2 microbial inhibition con-
centation MIC
N MIC
ATCC27853
1.3 BF
BF °
LB 0.5
1 ml 24 8 cm x 8 c¢m
0.1 ml 96 37 C 48 1
7d BF !
1.4 BF SEM
3.75 mg/ml 7d 24
1 ml LB 37 C 24 h
phosphate buffer solution PBS
2.5% PBS 2 h 0.1 mol/ml
PBS 2 pH=7.2 30% ~100%
50% ~100% SEM
BF
1.5 BF
3 2
0.75 mg/ml 7 d 24
37 C 8 h
1 ml 3 BF
BF 50 pl
37 C 15 min 1 ml
CLSM BF BF

8 ~16 ISA3D
ISA ISA3D @ tex-
tual parameter textual entropy TE

areal parameter areal porosity AP

average diffusion distance ADD ’ Excel
1.6 BF
6 1 5
3.75 1.875 0.95 0.49 0.25 mg/ml 24
1 ml 7d 1 ml
LB 37 C 8 h
1 ml 3
BF BF 50 ul
37 C 15 min 1 ml
1.7
BF
7d 96 0.1 ml

3.75 1.875 0.95 0.49 0.25
0 mg/ml 842105 0.25

Opg/ml 37°C  8h

1.8
SPSS 11.5
2
2.1 MIC
MIC 1 pg/ml
2.2 SEM BF
BF  SEM 1
7d BF BF
BF
2.3 ISA BF
BF CLSM ISA
BF 1
1 BF
pm AP ADD TE
39.22+2.01  0.70£0.03  1.080+0.001  6.25+0.22
2mg/ml 10.09+2.32°  0.91£0.02° 1.000£0.002% 5.19 £0.41%
0.75 mg/ml  20.10£2.86*  0.82+0.04° 1.030 £0.004" 5.36 +0.342
a P<0.05
2.4 BF

0.5 mg/ml
BF
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3.75 mg/ml
SEM %3 000

4210.50.25 mg/ml F

2 BF x 400
2.5 BF 0. 49 mg/ml F=16 P<0.05
F=15.1 P<0.05
BF 2
2 BF X s
pg/ml

mg/ml 0 0.25 0.5 1 2 4 8
0 19 201.0 £68.0 18 521.0 £65.9 18 002.0 +67.4 17 972.0 £67. 1 17 652.0 £66.7 17 412.0 £64. 1 16 712.0 £64.3
0.25 18 721.0 +62.8 18 219.0 +68.8 18 042.0 £66.9 17 925.0 £69. 1 17 569.0 £66.3 17 322.0 £63.5 16 681.0 £67.8
0.49 12 623.0 £63.5* 12 364.0 £63.1 11 964.0 +60.4 11 732.0 £60.5 11 412.0 £63.6 11343.0 x64.1 11 201.0 £65.5
0.95 12 115.0 £68.22 10 725.0 £73.4 9902.0 £68.3 9442.0 £65.7 9355.0£64.2 9122.0£63.5 8 636.0 +69.7
1.875 7659.0+71.52 7024.0 £66. 1 6 865.0 £66.5 6195.0£69.4 5811.0+65.2 5534.0+67.1 5210.0 £62.4
3.75 4587.0 +66.2° 4375.0 £68.5 4342.0 £67.5 3992.0 +68.1 3746.0 £65.3 3512.0 £66. 1 3308.0+62.3

a P<0.05 0 mg/ml

8 9 BF

BF
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