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Inhibitory effect of propafenone derivatives on Pseudomonas aeruginosa
biofilm and pyocyanin production

HNuxubutopHu edexat nponapeHOHCKHUX JAepuBaTa Ha MPOIYKIH]y Ornoduima u
nuonyjaHrHa Ko Pseudomonas aeruginosa

SUMMARY

Introduction/Objective  Biofilm and pyocyanin
production are essential components of Pseudomonas
aeruginosa virulence and antibiotic resistance. Our
objective was to examine inhibitory effect of
synthetized propafenone derivatives 3-(2-Fluoro-
phenyl)-1-(2-  (2-hydroxy-3-propylamino-propoxy)-
phenyl)-propan-1-one hydrochloride (50F) and3-(2-
Trifluoromethyl-phenyl)-1-(2-(2-hydroxy-3-
propylamino-propoxy)-phenyl)-propan-1-one
hydrochloride (5CF3) on biofilm and pyocyanin in
Pseudomonas aeruginosa clinical strains.

Methods Effects were tested on nine clinical isolates
and one control laboratory strain of P. aeruginosa. In
vitro analysis of biofilm growing was performed by
incubating bacteria (0.5 McFarland) with 50F and
5CF3 (500 — 31.2 pg/ml) and measuring optical
density at 570 nm. Bacteria in medium without
compounds were positive control. Blank medium (an
uninoculated medium without test compounds) was
used as negative control. Pyocyanin production was
estimated by optical density at 520 nm, after bacteria
incubated with 5CF3 and 50F (250 and 500 pg/ml),
treated with chloroform, and chloroform layer mixed
with HCI.

Results 500 pg/ml of 50F and 5CF3 completely
inhibited biofilm formation in 10/10 and 4/10 strains,
respectively.250 pg/mlofSOF and 5CE3  strongly
inhibited biofilm formation in 7/10. strains, while
inhibition with 125 pg/ml of 5OF and 5CF3 was
moderate. Lower concentrations-had. almost no effect
on biofilm production. Pyocyanin production” was
reduced to less than 40% of the.control value in 6/9,
and less than 50% of the control.in 7/9 strains with
500 pg/ml of 50F and 5CF3; respectively. At 250
pg/ml SOF and 5CF3 most strains had pyocyanin
production above 50% of the control value.
Conclusion Synthetized Propafenone derivatives, 50F
and  5CF3, " inhibited. biofilms and pyocyaninin
production of 'Pseudomonas  aeruginosa clinical
strains. Presented results suggest that propafenone
derivatives are potential lead-compounds for synthesis
of novel antipseudomonal drugs.

Keywords:. Propafenone derivatives; Pseudomonas
aeruginosa; biofilm; pyocyanin
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CAKETAK

YBoa/unmb [IpomsBoama OmodriMa w THOIMjaHUHA
Cy BayXHH (AaKTOpPH BHPYJICHIHMjE M AaHTHOMOTCKE
pesucrenimje OGaktepuje Pseudomonas aeruginosa.
Hamr mwe Ono je wcnwTaTé WHXHOWTOPHH edeKat
CHHTETHCAHNX NPOMadeHOHCKUX JepuBata,  3-(2-
dryopo-denmnn)-1-[2-(2-xuapokcu-3-mporIaMiHO-
HPOTIOKCH)-(PeH ] -nponan-1-oH-xuapoxiaopur) (SOF)
u 3-(2-Tpudayopomerundeninn)-1-[2-(2-xuapoxcu-3-
TPOMHITAMUHO-TIPOMOKCH)-(heHmI]-nponan-1-oH-
xuapoxiopuna) (5CF3), Ha npoaykuujy Guodrima u
HI/IOHI/IjaHI/IHa KOJ KIIMHUYKHUX H30aTa P. aeruginosa.
Mertone Edekar nponadeHOHCKUX IepUBaTa UCIIUTaH
je Ha JeBeT KIMHUYKUX H30JaTa U jeJHOM
craHmapaHoM cojy P. aeruginosa. VYtumaj Ha
npoaykuujy Ouodwmima ucmurad je in Vitro, wHky-
6anujom Oaxreprja (0.5 moMex®@apnann-y) ca SOF u
5CF3 (500-31.2 ug/ml), u MepememM ONTHYKE T'YCTHHE
Ha 570 nm. bakrepuje.y Menujymy 0e3 HCIMTUBAHUX
jeanmema cy Owie TO3WTHBHA, a caM MeIujyM
HeraTuBHa. KOHTpona. [Ipou3Boima MHOIM-jaHHHA
ofipehrBaHa je MepeHeM ONTHYKE IyCTHHE Ha 520 nm,
Ha KoHuHKYyOarmje 6akrepuja caSCF3 wiu SOF (250 u
500 pg/ml), Tpermana XJIOpOPOPMOM U MelIarba
xsopogopmckor cioja ca HCL.

Pesyararu Ilpu xonnentpanuju og 500 pg/ml SOF je
JIOBEO 10 TOTHYHE HWHXHOHMIHMje NpOoAyKiuje Ouo-
¢miva konm cBUX wucnHTHBaHHX cojeBa (10/10).
Nuxubnmumja 6uodpmnma ca 500 pg/ml SCF3 Ouna je
motryHa kox 4/10 cojesa. IIpu xonnentpamuju SOF u
S5CF3 ox 250 ug/ml npoxaykiuja buodunma kox sehu-
HEe UCNUTAaHMX wH3ojiata Ouna je cnaba, JOK je mpu
koHueHtpauju 125 pg/ml SOF omnocro 5CF3
npoaykipja Omia ymepeHa. Himke KOHIIGHTpaIyje
50OF u 5CF3 nucy umane mHXUOMTOpHH edexaT Ha
dbopmupame ouoduama. Y npucyctsy 500 pg/ml SOF
y 6/10 ucnuTHBaHUX coOjeBa MPOAYKIMja MHONWjaHUHA
nana je Ha Mame o 40% y oIHOCY Ha KOHTPOJIHY
Bpenuoct. Mcra xonnentpammja (500 pg/ml) 5CF3
CHM3WNIA je TPOAYKIMjy TNHOLMjaHWHA HAa Marmbe O]
50% ox koHTpose y 7/9 cojeBa. I[Ipu KoHLEHTpanuju
250 pg/ml SOF mmu 5CF3 Behmua cojeBa mpoayKo-
Baja je mnuonujanmH wm3Hax 50% y omgHOCY Ha
MO3UTHBHY KOHTPOJIY.

3akbyuyak CuHTETHCAHM NPONAGEHOHCKH AEPHBATH,
50F u 5CF3, uaxubupajy npoaykuujy ouodunma u
MUOIMjaHWHA KOJ KIIMHHYKHX cojeBa P. aeruginosa.
Jobujern pesynraté ykasyjy Ja nponadeHOHCKH
JIepUBaTH TIpeJCTaBbajy Moryha monasHa jenumerma
3a CHHTE3y HOBHMX aHTHUIICEYJOMOHAC areHaca.
Kibyuyne  peum:  mponadeHOHCKM  JepHBaTH;
Pseudomona saeruginosa; 6uohunmM; nuoHjaHuH
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INTRODUCTION

As an opportunistic human pathogen, Pseudomonas aeruginosa has evolved a number
of immunoevasive strategies to impair host defense, including growing in biofilm [1, 2].
Biofilms are bacterial clusters encased in self-produced polymeric matrix attached to the
epithelial surfaces or surface of medical implants. They are characterized by lower metabolic
activity, increased synthesis of protective molecules, prolonged doubling time and genetic
diversity of bacterial cells, all together improving bacterial tolerance to antibiotics'and
survival in harsh conditions [3, 4]. Biofilm production in Pseudomonas aeruginosa is well
known causative agent of antibiotic resistant infections in humans, such as pneumonia, and
infections in patients with bronchiectasis and cystic fibrosis [5, 6]..Due to resistance to
phagocytosis and pronounced antibody response, those infections lead to chronic
inflammation, often with severor fatal outcome [7, 8]. Thus, there Is an urgent need to
develop new drugs for the treatment of Pseudomonas aeruginosa biofilm-associated
infections. In addition, Pseudomonas aeruginosa pathogenicity is intimately linked to its
ability to produce large variety of virulence factors, including phenazines, and most abundant
pyocyanin.[9, 10]. Pyocyanin is highly diffusible blue pigment, which can interact with
molecular oxygen and stimulate generation of oxygen radicals, leading to redox disbalance,
injury and death of host cells [11]. As virulence factor in chronic lung infection pyocyanin
disrupts redox-control, inhibits respiration in human cells, accelerates neutrophil apoptosis,
therefore impairing host defense and favoring bacterial persistence [12, 13, 14].

Considering that ion channels are integral part of each living cell which play a key
role in cell-division, proliferation, excitation, and apoptosis, modulators of ion channel
activity have become important target molecules in medical chemistry [15]. Propionophenone
is relatively simple compound commercially obtained from benzoic and propionic acid, it has

channel-modulatory effect and serve as a precursor of numerous drugs (e.g.ephedrine,
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arylalkene) [16, 17, 18]. Propionophenone derivatives called propafenones are primarily
known on their antiarrhythmic action, but they are also involved in treatment of many
different diseases including lupus erythematosus, epilepsy, Alzheimer disease, malaria, ebola,
cancer [19, 20,21, 22, 23, 24,25]. In addition, recent studies have shown that analogs of
propafenone exhibit antifungal activity [26]. Therefore, the molecule of propafenone has
become a model of compounds used in multidrug-resistant studies [27].

Since data on antibacterial activity of propafenone derivatives are scarce, we decided
to test potential antibacterial activity of 3-(2-Fluoro-phenyl)-1-(2- (2-hydroxy-3-
propylamino-propoxy)-phenyl)-propan-1-one hydrochloride (50F) and.3-(2- Trifluoromethyl-
phenyl)-1-(2-(2-hydroxy-3-propylamino-propoxy)-phenyl)-propan-1-one hydrochloride
(5CF3). Even more, because the influence of propafenone derivatives on the Pseudomonas
aeruginosa biofilm and pyocyanin production has not yet been tested, we expanded our
examinations on the influence of propafenone derivatives on-expression of Pseudomonas
aeruginosa virulence factors.

In the present study, we aimed to evaluate the inhibitory effects of ortho-fluorinated
propafenone derivatives, which were synthetized in our laboratory, on biofilm and pyocyanin

production in Pseudomonas aeruginosa clinical strains.

METHODS
Effect of ortho-fluorinated propafenone derivatives on the Pseudomonas aeruginosa
biofilms
Test compounds

Ortho-fluorinated propafenone derivatives were synthesized at the Department of
Pharmaceutical Chemistry, Faculty of Pharmacy, University of Belgrade, Serbia: 5CF3: 3-

(2-Trifluoromethyl-phenyl) -1- (2- (2-hydroxy-3-propylamino-propoxy) -phenyl) -propan-1-

DOI: https://doi.org/10.2298/SARH180727102P Copyright © Serbian Medical Society
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one hydrochloride and50F: 3- (2-Fluoro-phenyl) -1- (2- (2-hydroxy-3-propylamino-propoxy)
-phenyl) -propan-1-one hydrochloride[28]. The structure of synthesized derivatives was
spectrophotometrically analysed at FT-IR spectrophotometer Nicolet iS10 (Thermo Fisher
Scientific Inc., SAD) [29].

The stock solutions of 5CF3 or 50F (1 mg/ml) were prepared in 5% DMSO. The
working solutions were prepared in trypticase soy bean broth with the addition of 1% glucose
(TSB, Lab M Limited, UK) according to Knobloch et al. (2002) [30]. The concentrations of
working solutions of SCF3 or 5OF were 31.2, 62.5, 125, 250 and 500ug/ml. In previous
studies, we already investigated antimicrobial effect of tested compounds.in the concentration
range from 500 pg/ml to 62.5ug/ml, and the best activity was observed for 250ug/ml and

500.g/ml of 50F and 5CF3 [31].

Pseudomonas aeruginosa clinical isolates

The effects of tested compounds were investigated on nine clinical isolates obtained
from urine (strains 1, 2, 5, 8, 9), ear swab (strains 3, 6, 7) or sputum (strain 4) and one
laboratory control strain (ATCC 27853). Bacteria were stored at -70°C in brain-heart infusion

broth (Lab M Limited, UK) until needed.

Culture medium
Trypticase soy bean broth with 1% glucose (TSB) and trypticase soy bean agar (TSA)

both from Lab M Limited, UK, were used.

Analysis
Biofilm production and quantification were performed according to protocols

described by Stepanovi¢ et al. [32]. Briefly, bacteria were resuspended in saline to the
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density of a 0.5 McFarlandstandard (~10° CFU/mlI). In 96 microtiter plates 180 pl of test
compounds and 20 pl of bacterial suspension were added in triplicate. Bacteria incubated in
medium without test compounds were used as positive control, while blank medium
(uninoculated medium without test compounds) represented negative control. After
incubation which lasted 24h at 35 °C, plates were washed in phosphate buffer (PBS, pH 7.2),
dried, fixed with methanol and stained with 2% crystal violet (Himedia, India). After
washing, the color was extracted from bacteria with 96% ethanol. The optical density (OD)
was measured spectrophotometrically at 570 nm (ICN Flow Titertek Multiscan Plus, ICN,
USA). Each experiment was repeated three times. To calculate the-category of biofilm
production, the optical density cut-off (ODc) was determined as three standard deviations
above the mean OD of the negative control. According to the calculated results, all tested
strains were categorized into four groups: OD < ODc - category 0 (no biofilm production);
ODc < OD < 2xODc¢ - category 1 (weak biofilm production); 2xODc < OD < 4xODc -
category 2 (moderate biofilm production)-and 4xODc < OD - category 3 (strong biofilm

production).

Effect of ortho-fluorinated propafenone derivatives on the Pseudomonas aeruginosa
pyocyanin production
Test compounds

Ortho-fluorinated propafenone derivatives, 5CF3 and 50F, were synthesized at the
Department of Pharmaceutical Chemistry, Faculty of Pharmacy, University of Belgrade,
Serbia.

Working dilutions of 250 and 500 pg/ml 5CF3 and 50F in 5% DMSO were prepared

from the stock solution of 1 mg/ml in 5% DMSO. Working concentrations were chosen on
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the basis of our results about 5CF3 and 50F effect on biofilm formation, where

concentrations of 250ug/ml and 500ug/ml appeared to have the strongest inhibitory effect.

Pseudomonas aeruginosa clinical strains
The effects of tested compounds were investigated on nine Pseudomonas aeruginosa
clinical isolates. The sources of bacteria and storage conditions were the same as previously

described in section Methods.

Culture medium

Mueller-Hinton broth for bacteria (Torlak, Serbia) was used:

Pyocyanin determination

Pyocyanin was determined as previously described by Glamoclija et al. (2015) [33]. A
5 ml of bacterial cultures in exponential phase of growthwere incubated with test compounds
for 24h at 37 °C and then treated with 3 ml of chloroform. Separated chloroform layer was
mixed with 1 ml of 0.2 M HCI. Optical density was measured at 520 nm [34]. Positive
controls for each isolate were cultivated at the same conditions in medium without tested
compounds. Values were expressed as a ratio (ODs20/ODggo) X100. Two experiments, each in
triplicate, were performed. Results were calculated as the percent of the pyocyanin

production compared to the positive control (expressed as 100% = SD).

Statistical analysis
Obtained data were analyzed using statistical analysis software package - SPSS
Statistics (PASW statistics for Windows, Version 18.0, Chicago: SPSS Inc. USA) and

Student’s t-test [35].

DOI: https://doi.org/10.2298/SARH180727102P Copyright © Serbian Medical Society
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RESULTS
Effect of ortho-fluorinated propafenone derivatives on the Pseudomonas aeruginosa
biofilm formation

Both ortho-fluorinated propafenone derivatives, 5OF and 5CF3, inhibited production
of Pseudomonas aeruginosa biofilms. The intensity of inhibitory effects changed in
concentration dependent manner, thus, higher drug concentrations lead to stronger inhibition.
The highest inhibition occurred at concentration of 500 ug/ml of both compounds. When the
50F and 5CF3 concentrations decreased to 250 pg/ml, 125 pg/ml, 62.5 pg/mlor 31.2pg/ml
the inhibitory effect was also decreased. In addition, there was a difference.in different
isolates sensitivity to particular drug concentration. 500 ug/ml of 5OF and 5CF3 completely
inhibited biofilm formation in 10/10 and 4/10 strains, respectively. 250,ug/ml 50F and 5CF3
strongly inhibited biofilm formation in 7/10 strains, while inhibition with 125 pg/ml 50F and
5CF3 was moderate. In the presence of lower 50F and 5CF3.concentrations, 62.5 ug/ml and
31.2, 8/10 tested strains exerted strong biofilm production. Categories of biofilm productionin
different isolates and in the presence of various concentrations of tested compounds are

presented in Table 1 and 2.

Effect of ortho-fluorinated propafenone derivatives on the Pseudomonas aeruginosa
pyocyanin production

Both ortho-fluorinated propafenone derivatives, 5CF3 and 50F, inhibited production
of pyocyanin in Pseudomonas aeruginosa. In the presence of 500 pg/ml SOF or 5CF3
production of pyocyanin was reduced to less than 40% of the control value in 6/9strains, and
less than 50% of the control in 7/9 strains, respectively. In the presence of 250pg/ml 50F or
5CF3 most strains had pyocyanin production above 50% of the control value. The difference

in the sensitivity to the tested compounds among various strains was also detected. Results of
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Srp Arh Celok Lek 2019 | Online First September 23, 2019 | DOI: https://doi.org/10.2298/SARH180727102P 9

inhibitory action of 50OF and 5CF3 on the pyocyanin production in Pseudomonas aeruginosa
are expressed as the percentage of the absorbance of positive controls (presented as 100% =+

SD) (Table 3).

DISCUSSION

Antibiotic compounds that inhibit different virulence factor, such as enterotoxins,
hemolysins, biofilm or pigments, became a focus of resent research [36]. The resistance of
Pseudomonas aeruginosa isolates to antimicrobial drugs is largely attributed to its ability to
form a biofilm and produce bacterial pigment pyocyanin [37]. In this study we have used
synthesized propafenone derivatives, 5CF3 and 50F, to test inhibitory effect on
Pseudomonas aeruginosa biofilm and pigment production.

Antimicrobials are generally dedicated to kill bacteria (bactericidal) orto inhibited
bacterial growth (bacteriostatic). But, mostly due to frequent.chromosomal mutations,
Pseudomonas aeruginosa appeared to be extremely adaptive and acquired resistance to many
antibiotics such as carbapenems, penicillins and cephalosporins. Recent efforts to develop
novel class of anti-pseudomonas agents moved their focus to Pseudomonas aeruginosa
physiology and collective behavior of bacterial population [38]. Therefore, biofilm formation
and its modulation became a subject of our research interest. Our results have shown that
propafenone derivative 50F and 5CF3 significantly reduced biofilm production in all tested
isolates of Pseudomonas aeruginosa. Previous study on propafenone compounds reported
antimicrobial effect due to inhibition of ubiquitous bacterial multidrug efflux pumps [39].
Thus, by channels-blocking propafenone may decrease drug resistance and positively impact
on clinical outcome of Pseudomonas aeruginosa infections [40]. On the other hand, to the
best of our knowledge, this study revealed identification of ortho-fluorinated propafenone

derivatives as efficient agents that inhibit Pseudomonas aeruginosa biofilm formation for the
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first time. The inhibitory effects of both, 5OF and 5CF3, were found. Numerous external
factors affect biofilm formation by Pseudomonas aeruginosa. Also, the type of tissue has
strong impact on biofilm formation, and researchers commonly test biofilm formation of
Pseudomonas aeruginosa from a variety of clinical sources [41]. In our study, various
clinical strains showed differences in sensitivity to tested compounds, but those variations
were not connected to specific bacterial source (urine, ear swab, sputum). However, we tested
only nine clinical isolates (5 -urine, 3 - ear swab, 1 — sputum) and for such a small number of
samples statistical data processing is not relevant.

The highest tested dose of both compounds (500 pg/ml) was the most efficient,
reducing bacterial growth to the highest extent. However, when the concentration of test
agents decreased bacterial growth recovered. In present study, 5OF was more effective in
reducing bacterial growth compared to 5CF3. This could be explained by higher binding
affinity to bacterial transport porin in a case of monofluorinated propafenone derivatives
(such as 50F), compared to trifluoromethyl-derivative (5CF3), as found in our docking
studies (data not shown) [31]. Namely, biofilm formation depends on the presence of an
extracellular matrix which is mixture of polysaccharides, proteins, and nucleic acids
(extracellular DNA). Matrix polysaccharides (alginate and lipopolysaccharides) which are
synthetized in bacterial eytoplasm; bind to membrane transporters to be extruded out of the
cell [42].]. 1t was found that both fluorinated derivatives tested in this study briefly occupied
key substrate-specific;sites.in the bacterial porin (Arg124). This discovery might be
associated with interruption of the transport of carbohydrate compounds involved in synthesis
of biofilm [43].

The blue pigment pyocyanin, chemical derivative of phenazine, is one of the most
important virulence factors in Pseudomonas aeruginosa [44]. Pyocyanin is toxic for

respiratory epithelium, it acts on the cell structure and function, disrupts normal expression of
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genes involved in efflux pumps, redox homeostasis and iron acquisition in human cells [45,
46, 47]. Thus, control of pyocyanin production may be a mechanism to reduce bacterial
pathogenicity. Results of our study have shown that both, 50Fand5CF3, inhibited production
of pyocyanin in all tested Pseudomonas aeruginosa isolates. The inhibitory effect was
concentration dependent, higher concentrations caused stronger inhibition, while inhibitory
effect decreased with lower drugs concentration. Literature survey on other drugs suggests
that ortho-fluorinated propafenone derivative 5OF had significantly stronger inhibitory effect
on the production of pyocyanin in Pseudomonas aeruginosa strains than commercial
antibiotics ampicillin or streptomycin. Namely, we have shown that lower.concentrations of
50F, 500ug/mland 250 ug/ml, exerted same or even enhanced inhibitory effect compared to
commercial antibiotics when applied in 2-4 fold higher concentration (1 mg/ml) [33, 48].
Similarly, the concentrations of 5CF3 which led to pyocyanin reduction were within the same
range as concentration of standard drugs. Observed propafenone-induced pyocyanin
inhibition could be discussed in a view of recent results on pyocyanin impact on extracellular
DNA (eDNA) and biofilm formation [11]. 1t was found that pyocyanin decreases
eDNAcontent within the Pseudemonas aeruginosa biofilm. Since eDNA promotes bacterial
adhesion and cellular aggregation, depletion of eDNA can reduce biofilm strength and disturb
protection of bacterial cells against antibiotics. Based on above, it was assumed that reduction
of pyocyanin production as detected in our study could be a model of propafenone derivatives

action against Pseudomonas aeruginosa pathogenicity and infection.

CONCLUSION

The results of the study suggest that synthetized ortho-fluorinated propafenone

derivatives inhibit biofilm and pyocyanin production in Pseudomonas aeruginosa clinical
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strains. Presented results suggest that propafenone derivatives could be considered as

potential lead-compounds for synthesis of novel antipseudomonal drugs.
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Table 1. In vitro effect of 50F on the biofilm production of Pseudomonas aeruginosa

50F ng/ml
500 250 125 62.5 31.2 Positive control

SI?[.rZier: li]guirmobSSr Category of biofilm production

1 0 1 2 2 2 2

2 0 1 1 3 3 3

3 0 0 1 2 2 2

4 0 1 1 3 3 3

5 0 1 2 3 3 3

6 0 1 2 3 3 3

7 0 2 2 3 3 3

8 0 1 2 3 3 3

9 0 1 1 2 3 3
ATCC 27853 0 0 2 3 3 3

50F: 3- (2-Fluoro-phenyl) -1- (2- (2-hydroxy-3-propylamino-propoxy) -phenyl) -propan-1-

one hydrochloride; Positive control — bacterial growth in-medium without tested compound; 0

— no biofilm production, 1 - weak biofilm production, 2 - moderate biofilm production, 3 -

strong biofilm production.
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Table 2. In vitro effect of 5CF3 on the biofilm production of Pseudomonas aeruginosa

5CF3pg/ml
500 250 125 62.5 31.2 Positive control

SI?[.rZier: li]guirmobSSr Category of biofilm production

1 0 1 2 2 2 2

2 1 1 2 3 3 3

3 0 1 2 2 2 2

4 1 2 2 3 3 3

5 1 1 2 3 3 3

6 0 1 2 3 3 3

7 1 2 2 3 3 3

8 1 1 3 3 3 3

9 1 2 2 3 3 3
ATCC 27853 0 1 2 3 3 3

5CF3 :3- (2-Trifluoromethyl-phenyl) -1- (2- (2-hydroxy-3-propylamino-propoxy) -phenyl) -

propan-1-one hydrochloride; Positive control — biofilm production in medium without tested

compound; 0 — no biofilm production, 1 - weak biofilm production, 2 - moderate biofilm

production, 3 - strong biofilm production.
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Table 3. In vitro effect of ortho-fluorinated propafenone derivatives5OF and 5CF3 on the

production of pyocyanin in Pseudomonas aeruginosa strains

50OF pg/ml

500

250

500

5CF3 pg/ml

250

P. aeruginosa
Strain number

Pyocyanin production as% of positive control

1 48.6 70.5 74.0 79.8
2 27.1 42.0 36.6 79.8
3 39.3 51.8 68.5 99.4
4 33.7 31.9 34.6 54.2
5 39.4 61.1 48.3 104.9
6 34.3 49.5 35.2 46.6
7 42.7 53.4 51.0 56.3
8 29.8 54.2 36.9 52.4
ATCC 27853 43.6 57.6 47.9 64.0

50F: 3- (2-Fluoro-phenyl) -1- (2-(2-hydroxy-3-propylamino-propoxy) -phenyl) -propan-1-
one hydrochloride;5CF3: 3-(2-Trifluoromethyl-phenyl) -1- (2- (2-hydroxy-3-propylamino-

propoxy) -phenyl) -propan-1-one hydrochloride; Positive control — Piocyanin production of

each isolate in the absence of the tested compounds (100%).
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Figure 1.Pseudomonas aeruginosa growth on Mueller-Hinton agar
T—
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