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Anti-biofilm effects of Zn lactate-3H,O and SnF, on
Pseudomonas aeruginosa, Acinetobacter baumannii and
Streptococcus mutans

Shan Yu', Miaokun Zhang? and Luyan Ma*

1 Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China
2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Zn lactate and SnF, were used as active compounds in the dentifrice. Here, their anti-biofilm effects were
evaluated on Pseudomonas aeruginosa, Acinetobacter baumannii and Streptococcus mutans. The biofilm prevention/
dispersal assay of P. aeruginosa PAO1 demonstrated that Zn lactate and SnF, can inhibit biofilm formation independently
or by combined treatment. Zn lactate disrupted extracellular polysaccharides matrix formation and SnF, reduced the
biomass of biofilm. Most importantly, the combination of Zn lactate and SnF, thoroughly abolished the biofilm formation
of all three strains.

Keywords: Pseudomonas aeruginosa, Zn lactate-3H,0, SnF,, biofilm, Acinetobacter baumannii, Streptococcus mutans

(Biofilm) i
( [12]
DNA )
[1] [13]
[2-3]
[13-14]
[4-5]
[15-18]
[6]
[19]
[71
[7-9] (Zn lactate-3H,0)
[10] (SnFy)

& 010-64807509 B cjb@im.ac.cn



1480 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech September 25,2017 Vol.33 No.9

1 MRS
11 HkE. EREREFLH

Pseudomonas aeruginosa PAO1

Acinetobacter baumannii ATCC

19606 Streptococcus mutans UA159
LB (1L) 10 g
5g NaCl10g
Jensen’s (L) NaCl5g K;HPO,
3.286 ¢ 15.56 g 2.81¢
1.32¢g 277.4 9 MgS0O,4-7H,0 0.33 g
CaCl,0.021g FeSO,0.0011g ZnS0O,0.0024¢g
LBNS (1L) 109
59
BHI (1L) 37¢ 10g
37 C LB
30C LB  Jensen’s
37°C LB
37C BHI
1.2 EFZRXF
Zn lactate-3H,O  SnF,
DNA SYTO9 Invitrogen Psl

TRITC-HHA EY LABORATORIES

http://journals.im.ac.cn/cjbcn

1.3 96 FLAR B & K AR B9 A BE F1 46

Ma [20]
1%
96 (Falcon 3911)
30C 37°C 24 h
0.1%
30 min
30% Aseo

1.4 S HHEERIHDSI R FLAESSIE
Zn lactate-3H,0
SnF2

Zn lactate-3H,O  SnF,

Zn lactate-3H,O  SnF,
2mmol/L 2.5 mmol/L
96 24 4

24 h

1.5 HREBERESEXFEEBEESE
BRI S 540
Wang 21
24 1 cmx1 cmx4 cm 4
(Chambered #1.5 German Coverglass System,
Nunc Inc.) 24 h 24
Nikon COOLPIX P500

Nikon MODEL C-DSS230

DNA SYTO9 Psl
100 pg/mL TRITC-HHA 4
FV1000 (Olympus,
Japan) COMSTAT



Fif FEARFNECTGYRZELNRE. BEFHTENTRBERE EVRENFIER 1481

2 BR5AM

2.1 ELE&%E (Zn lactate-3H,0) F&E L5
(SNF,) 34 418 52 AR 1 96 FLAR P 4 M0 4 AR T2

R B H0 i
Zn lactate-3H,O  SnF,

LBNS

PAO1 96 4h 8h 24h

0.25
0.20
0.15
0.10
0.05
0.00

Biofilm biomass
(ODs)

04
0.2 L

0.0

Biofilm biomass
(ODsq)

v S
MY

s 8 24h
[+
£~ .
B & *
R
%‘-’2 % sk
a 9

S v v ¥
&é a5 & 3 o8
xAV&\

1 Zn lactate-:3H,0 5 SnF, 3§l F{REE

PAOL1 7£ 96 LR 4 h. 8 h & 24 h X AE ¥ IS Y

Ml (*P< 0.05; **P<0.01)

Fig. 1 Zn lactate-3H,0 and SnF, reduced 4 h, 8 h and
24 h biofilm formation of PAO1 in 96-well Micro-titer
Dish (*P< 0.05; **P<0.01).

B 010-64807509

PAO1

PAO1
24 h

2.2 Zn lactate-3H,0 5 SnF, % PAO1 7£ 24

FLAR 5 72 BB B R B9 4 )
“ (Pellicle)”
PAO1 24

Zn lactate-3H,O  SnF,

LBNS
Zn lactate-3H,O0  SnF,

PAO1

Camera Stereomicroscope

+Zn2+Sn2* [

E 2 Zn lactate-3H,0 5 SnF, X PAOL 7 24 FLiR
R BB R B 10

Fig. 2 Zn lactate-3H,0 and SnF, reduced pellicle formation
of PAO1 in 24-well plate. Left: camera image of
pellicles; right: stereomicroscope image of pellicles.
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Fig. 3 Zn lactate-3H,0 and SnF,biofilm inhibition effect of PAOL observed by CLSM. Green fluorescent signal:
Pseudomonas aeruginosa cells stained by DNA dye SYTO9.
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Fig. 4 Zn lactate-3H,0 and SnF, effect on Psl matrix observed by CLSM. Green fluorescent signal: Pseudomonas
aeruginosa cells stained by DNA dye SYTOO9. Red fluorescent signal: Psl matrix stained by TRITC-HHA.
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Fig. 5 Zn lactate-3H,0 and SnF, biofilm dispersion effect of PAO1 (*P<0.05).
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Fig. 6 Zn lactate-3H,0 and SnF, biofilm inhibition and dispersal effect on Acinetobacter baumannii and
Streptococcusmutans. Zn lactate-3H,O and SnF, biofilm inhibition effect on Acinetobacter baumannii (A) and
Streptococcus mutans (B); Zn lactate-3H,0 and SnF, biofilm dispersal effect on Acinetobacter baumannii (C) and
Streptococcus mutans (D) at 0.5 h or 24 h (*P<0.05; **P<0.01).
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Fig. 7 24 h growth inhibition effect on Pseudomonas aeruginosa (A), Acinetobacter baumannii (B) and
Streptococcus mutans (C) by Zn lactate-3H,0 and SnF, (**P<0.01).
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