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Results Methods
Background: S. aureus causes biofilm-related infections that are difficult to treat due, in The graphs show the effect of selected antibiotics on the viability of embedded cells (resorufin fluorescence, RF) and quantity of the surrounding matrix (crystal violet absorbance, CV). S. aureus ATCC25923 (MSSA) was cultivated in TSB complemented with 1%
part, to phenotypical differences between adherent and planktonic cells. We have Direct comparison of 6h-old (young) biofilms and 24h-old (matured) biofilms demonstrate significant differences in response to antibiotic treatment. While in case of young biofilms, glucose and 2% NacCl. Static biofilms of different ages were obtained in 96-well
developed a model of young (6 h) and mature (24 h) biofilms and have set up methods most antibiotics (except LZD and AZM [not shown]) were able to markeldy decrease the amount of viable cells as well as total biofilm mass, most antibiotics failed against mature plates and exposed to bacteriostatic (AZM, LD, fusidic acid) or bactericidal (DAP,
allowing for the quantitative evaluation of AB activity on both bacterial survival and biofilms. Only OXA and DAP were highly effective in matrix-desintegration of matured biofilms and killed the majority of bacteria. MXF, OXA, Q-D, RIF, VAN) antibiotics. Before and after 1 - 2 days of antibiotic
matrix production. This model was used here to screen the activity of antistaphylococcal treatment, biofilms were characterized. Total biofilm mass (matrix + cells) was
AB. ! ) e e o
Methods: Biofilms of S. aureus ATCC25923 (MSSA) were cultivated in 96-well plates for BERF  6h-old biofilm [EmCv EEERF  24h-old biofilm EmICV LIVE/DEAD-staining of me;.ssured by classical crystal violet staining (modified method after
e N i N EmRF  6h-old biofilm  EmICV  EEERF 24h-old biofilm  E=ICV Christensen et al. 1985, J Clin Microbiol. Vol.22, No. 6).
6 or 24 h and then exposed to AB. Total biofilm mass (matrix + cells) was 24h-old biofilms incubated in the o 985, obic g
using crystal violet staining. The amount of viable cells within the matrix was measured OXA resence of AB for 48h VAN The amount of viable cells within o° .
using the redox indicator resazurin (reduced to resorufin [Lett. Appl. Microbiol. 2008 ha 2 P 1204 120 the matrix was determined usin, A resazurin
" 8 - Appl. - d T [ (conditions are corresponding [ . ¢ W > 8 @j&
49:249-54]). 100 100 to the green oval on the graphs) oo 31 - the redox indicator resazurin (blue, o
Results: During maturation, resorufin fluorescence increased up to 5-fold after 24 h and non-fluorescent) which is meta- o
decreased then slightly to 3-fold after 72 h (compared to a 6 h-old biofilm). The table 1 © 0] 1 ™ bolized to fluorescent resorufin
shows drug effects on viable cells and matrix. All AB were active on yoqu biofilms, b|:|t 60 60 oo . 0 (pink) by viable bacteria only (Toté NAD O
most of them were less (MXF/RIF > VAN/QD) or not (FUS/LZD/AZM) active on bacteria et al. 2010, Appl Environ Microbiol. VoL76, X
in mature biofilms and did only poorly act on total biofilm mass. Yet, OXA and DAP (high “1 “ a0 0 g » ApplEnviron Microblol. VoL76, resorufin
conc.) showed marked effects on both viable cells and matrix. . » o N ) 9 No.10). /@[ﬂ:@
i i 3 - 25 The AB-effect on 24h-old biofilms
5 2 3 was also observed by Fluorescence Microscopy in combination W|th the
= 12 4 8 16 32 4 \8) 16 32 64 128 256 LR s p .
6 h-old biofilm® old biofilm S Non-treated £ a8 163 1 128 256 < ®
(6 fcorr st e o ncubation] %.of conl st 4 o ubtion] £ AP * s 5 — ; w g LIVE/DEAD® Baclight™ Bacterial Viability Kit (Molecular Probes).
Mic? o
tibiot R Re Crystal violet Abs o 120 120 @ o L g .
el Al 8 I : g i ™ % || Resazurin-Assay
1xMIC 8XMIC  32xMIC 8 x MIC 32X MIC 32 x MIC g 1001 i 0 o & 100 i i 10 & To identify the best conditions for evaluating biofilms by using the resazurin-
OXA 0425 | 0907 13£02  03£02 20£02  05£002 9713 @ 80 80 5_ ; 804 20 é assay, the influence of resazurin concentration, solvents and incubation times
DAP 1| 2e=8s  09:04 - 90659 1101 29549 ; wol w 3 - 2 was examined on planktonic cells and/or
RIF 0031 | 3214016 26401  19:01 290:98  37.4+146 433490 = 2 o CINLE biofilms. After 30 min of incubation, an § :
WXE 0031 | 6744719  45:53 126511 548:63 42743 695432 8 o = g R o : ) ] 37 tob
< X SMIC OXA 9w 0 3 initial resazurin concentration of 10pg/mL o o °
van 1| 1130496 102:03 88+17  983:70  483:6.1 660433 g > 3 b4 i e o 3 3
a 1 62406 67404 91407  685:23  663+36 850464 2 i i i H m n P 5 P allows c.lear di ferent.latlon betyv.een cell- 2 e o §
g il g I 3 2 dJdddl) 3 suspensions of optical densities (0D) £ | 4%
Lzo 1| 49180 62404 57:02 1150431 1059:46 9724800 2 Tz 4 8 f 3 4 8 fo 3 o4 o D £ T2 i & 15 a2 1 vz 0 8 between 0.016 and 1. By counting CFUs g z
AzM 1| 1244448 437217 103101 141046 1317465 147278 £ RIF S 2 Lzp ES and measuring resorufin fluorescence (RF) =« 3
“determined by microdiution in MH broth 3 w5 2 1o w S of planktonic cells simultaneously, we g
Sculivated in 96-well plates for 6 h before medium was replaced by medium + AB for 24 h ] 1 [ =A g I [ ! " 2 3
ccultivated in 96-wel plates for 24 h before medium was replaced by medium + AB for 48 h 3 10 100 100 21 i 100 could establish a correlation between CFUs
9 fusidi id -3 "
10 detectable signal s0d » wol | o and RF as a function of OD. T 3 -
LOG (OD 620nm)
Conclusion: Even when bactericidal in broth, AB are poorly active against bacteria in o0 ™ o] -
mature biofilms, with the exception of OXA and DAP. This may be due to poor ol ©
penetration and/or activity on matrix, suggesting the need of searching for agents able 1 40
fo destroy . N . N ; Conclusion
O O
1, d 1, & Ob T 8 5 6 2 b 1o 32 6a 138 2% - .‘ 'l "\5 2 r 136 250 Appropriate antibiotics for biofilm treatment should not only effectively act on
roduction ecrives bacteria but also show a strong matrix-degradable effect. Only those antibiotics
MXF AB conc. [x MIC]
1201 120 128*MIC FUS ) that are capable of causing a significant reduction in the biofilm matrix seem also
i iofi i i 250-fold ificati . . able to act upon viable bacteria. This suggests that the killing of the formerl
Infections by . aureus related to biofilm formation represent a major problem o] &l & 100 I\;’E meenticaton The consequences of AB-treatment were further investigated by embedded bgcteria is required to revegr%t 2 re-growth stastin from sin I\e/
in the hqspltaI: Ll.ttle is known however about the treatment of such |nfch|ons. ol o fluorescent microscopy using the LIVE/DEAD Kit based on the DNA - et colle q p 4 4 8!
App.ropr\ate biofilm m.or.‘fels are therefore needed to. e.valuate the activity of binding dyes Syto9 (membrane permeable, green- fluorescent) and propi- P g -
available or novel a"t'bmt'_cs' V_oung and_mature b|»0f||rr}5 have rarely .bgen “1 © dium iodide (impermeable, red-fluorescent). Using a combining Filter, intact cells are green-fluorescent
compared, eve.n though Fh's might have |rnportant implications in aAcllnlcaI 409 40 (ALIVE), while bacteria with damaged membranes (DEAD) appear orange since they contain both dyes. Acknowledgments:
context. Our aims were (i) to develop a Su'ltable model of b‘oth‘ maturing and 2] 2 Comparing non-treated biofilms with treated ones, differences in structure, total volume the biofilm, cell This research was supported by Innoviris (former IRSIB (Institut
matur‘e .blo.fl|m,.(l.l] to set.Hp method‘s allowing for the'quantltatl\/’e .ass.essment I Iﬂ integrity and cell-clustering could be observed. While FUS causes no clear effect, a strong decrease of the d’ de la recherche et de I'innovation de Bruxelles)
= o :
ofantlb{otlc :a-lv;;y abnd ('“)_ to g);]a.mme the efcflect of dlf:'er?rt antibiotic classes L S S Sy % 5 16 32 63 128 2% biofilm was detected for DAP and OXA (already at low concentration).
on matrix and viable bacteria within young and mature biofilms. AB conc. [x MIC] This poster willbs made a;;ailabu'e for download afer the mesting a
p:/iwww.facm.ucl.ac.be
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