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[Abstract] Objective To explore the effect of three surfactants (dodecyl hydroxypropyl sulfobetaine, sodium do-
decylbenzene sulfonate and cetyl pyridine bromide) on the permeability of Staphylococcus epidermidis (Se) biofilm
and the expression of the key biofilm formation gene agr, and provide reference for the clinical use of surfactants to
control Se biofilm relevant infection. Methods Se biofilm permeability model was constructed to detect the effect of
surfactant treatment on biofilm permeability. The effect of three surfactants on agr transcription in biofilm-forming
Se in the suspension state was observed at different time periods, and the possible effect of surfactants on the adhe-
sion and virulence of biofilm-forming Se was assessed at molecular level. Results All three types of surfactants sig-

nificantly affected the permeability of Se biofilm at minimum inhibitory concentration (MIC) of 2, 1, and 1/2 (P<<
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0.001), enhancing drug permeability to biofilm. Compared with negative control group, dodecyl hydroxypropyl sul-

fobetaine had a significant up-regulation effect on agr expression at 0.5, 4 and 12 hours (P<Z0. 001). Sodium dode-

cylbenzene sulfonate had a significant down-regulation effect on agr expression at 0.5, 4 and 24 hours (P<C0.001)

and a significant up-regulation effect at 12 hours (P<C0. 001). Cetyl pyridine bromide had a significant up-regulation

effect on agrexpression at 0.5 hours (P<C0.01) and a significant down-regulation effect at 12 and 24 hours (P<C

0.001). Conclusion All three surfactants had strong effects on the permeability of Se biofilm. with significant

modulating effect on agr expression at different time periods. which may play a role in the formation of Se biofilm,

thus preventing the spread of infection and leading to the reduction of bacterial virulence.
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Table 2 Effects of three surfactants, negative and positive control groups on the relative quantity of the transcriptional level of

ATCC 35984 agr (x +5)
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Figure 2 Inhibition zones of ATCC 12228 produced by erythromycin discs after 6 and 12 hour permeation
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Table 3 Comparison of inhibition zone diameters of erythromycin on ATCC 12228 after 6 hour permeation (x £ s, cm)

20 5 2 MIC

1 MIC 1/2 MIC

T R I A

- b A P B TR S

2.360 7+0.036 0

2.293 0+0.011 0"

2.015 0£0.020 8

1.961 7£0.016 0"

1.781 3+0.022 27

1.7127£0.017 5

AL S e L N 2.4113%0.013 9 2.032 0%0.029 1 1.770 3£0.036 5
T ER 2.056 3£0.019 6 1.679 00,022 6 1.568 00,017 1**
[EREPORi 0.7113+0.021 5
Gt 3.994 0+ 0.007 5

e xoxx s 5 HIHEXT IR ZH LA . P<<0. 0015 % * 375 5 914 %5 BE 20 e de , P<<0. 01,

F4 OHEEBB 12 hEX ATCC 12228 poE i B B A2 L (T £ 5, cm)

Table 4 Comparison of inhibition zone diameters of erythromycin on ATCC 12228 after 12 hour permeation (x * s,

cm)
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Table 5 Permeability rate of erythromycin after 6 hours permeation (%)

45 2 MIC 1 MIC 1/2 MIC
I o B R T R 59. 11 0. 90 50.45 0. 52 44.60£0.56
T T R Y A T L SR 57.41%0.28 49.12£0. 41 42.88 £ 0. 44
TR AL 75 BE e i e 60.37+0.34 50. 88 + 0. 72 44.32+0.91
VRS 51.48 £0. 49 42.03+0.57 39.26%0. 43
[ 1 o) B 17.81+0.54

®6 AFEBE2hEBBEROD
Table 6 Permeability rate of erythromycin after 12 hour permeation (%)

205 2 MIC 1 MIC 1/2 MIC
T b SR R A 80.27+1.27 67.75%1.56 58.87 0. 47
T T S R P T B SR 79.14+1.29 65.33%0. 42 57.47 0. 20
TRAY 75 bt H i BE 78.71+1.45 60.50 0. 43 56.60 £ 0. 48
Tt ER 71.09 £ 0. 84 58.53 % 0. 78 52.26 % 0. 56
B 1 o) Fi 34.42+1.27

RT BB ENSARLEATHEREBIE 6 hGH

We FE (pg/mL)

Table 7 Concentrations of erythromycin in different treat-
ment groups measured by high performance liquid

chromatography after 6 hour permeation (pg/mlL)

R9 EROEMAEAKENAARLHALGREBE 120G
Y ¥ B (pg/mL)

Table 9 Concentrations of erythromycin in different treat-

ment groups measured by high performance liquid

chromatography after 12 hour permeation (pg/

251 2 MIC 1 MIC 1/2 MIC
T e B R R 7.283 6. 472 6.175
T e e Y TR il L S 7.349 6.792 5. 858
TR AL 175 bt ik i BE 7.772 7.145 6. 594
T ER 6.820  5.990  5.313
A % 2. 340
SEEPB B 13.636

RS UHERBBOhRBEXRD

Table 8 Permeability rate of erythromycin after 6 hour per-

meation (%)

ml.)
b B 2H 2 MIC 1 MIC 1/2 MIC
o B A ik R 10. 260 9. 180 7.700
T 8 R R P i S 10.710  8.796  8.213
AL 7S o8 F i g 9.870  8.710  7.981
T BR 8.115  7.492  6.786
974 %] HR 3.520
TRBIE 13. 64

R0 AHFERBE12hFBEROD

Table 10 Permeability of erythromycin after 12 hour permea-

Eigil| 2 MIC 1 MIC 1/2 MIC
T e B R T R 53. 41 47.46 45,28
- e R P R i I SR 53.89  49.80  42.96
TR AL 7 Jot e ik 57.00  52.40  48.35
Tt HmE 50.01 42,93 38.96
[GREP it 17.16

tion (%)
5] 2 MIC 1 MIC 1/2 MIC
T B R B TR 4 75.24  67.32 56. 47
| 8 R 5 P i S 78.54  64.51 60. 23
TRAL 7 ok e i 72.38 63. 87 58.53
T ER 59.51  54.94  49.77

BH 14 X ] 25, 81
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A=A R ) I R B AR T I DL e R R T
itk 5 T SR 10 1 P G Dy S 2 R 5 T e R R A
T2 ) 2 A 240 TG 8% B o 0 A S5 e 40 T 1 R . e
FEEERIEAE 24 h B X agr RIBHAH BET
JEAEFE L w7 PR B 1k AR P A0 R SR T
GBS B R IR i B RO B0 T D BB

A FE IR KB, = i S 0 1 M ) AE 2 MIC,
1 MIC\1/2 MIC ¥ I}, 25 W] S 52 i A ) JiE 1) 5 38
PECP<C0.001) , 1458 25 Yy 6 A= W s )38 B 1E A . B

B B AR FRCROC T B I R 5T Se SRS A
B EINESEY/ DINLE S

A 5T A W )T T8 355 1 790 400 ) LIS BR Se 2R
Py gE . T4 ) i Se 51 A9 PR XIS TR B A R
T P T o LR T ) B AR BE AT O
Se AWy LA AR R T 0l & R AR R BE
IR i R Se A=W 51 ES A9 AR SR IR UL AT 5 BLAR T B
36 7 S Bl L X 3 T 1 7R A A0F S A Dy Al
HEATERARE .
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