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EFFECT OF 3,3’-DIINDOLYLMETHANE IN DIFFERENT
SOLVENTS ON PSEUDOMONAS AERUGINOSA BIOFILM

Today, the most common pathogens causing nosocomial infections are Gram-negative bacteria, especially Pseudomo-
nas aeruginosa. One of the leading factors in determining the resistance of bacteria is their ability to form biofilms.
One promising class of agents capable of affecting biofilms is indoles (diindolylmethane). The aim of this work was to
determine the effect of diindolylmethane in different solvents on the formation of P. aeruginosa biofilm. Methods. For
microbiologic examination, biological material was collected from purulent-inflammatory complicated gunshot and
shrapnel wounds. The antimicrobial activity of samples containing 0.5% solution of 3,3-diindolylmethane derivatives
(Ts-D5-1 — sample 1, Ts-D8-1 — 2, VE-D67-1 —3, VE-D68-1—4, VE-D71-1—5, W-014-1—6, W-015-1—7, and
W-016-1—38 in dimethylsulfoxide solvent and Ts-D5-2 —9, Ts-D8-2 — 10, VE-D67-2 — 11, VE-D68-2 —12, VE-D71-
2 — 13, W-014-2 — 14, W-015-2 —15,and W-016-2 — 16 in N-methylpyrrolidone solvent) was determined. The study
was carried out by the method of diffusion in agar. The biofilm formation study was performed according to the method
of O’Toole. Results. Samples 14, 15, and 16 showed a high antimicrobial activity, among which sample 14 was the most
efficient: the diameter of the lysis zone was 10 mm after 24 hours, 11 mm after 48 hours, and 12 mm after 72 hours. It
was demonstrated that all other samples had less marked antibacterial activity, which was slightly potentiated over time.
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Conclusions. Sample 14 showed the highest antimicrobial activity. Moreover, the effect of potentiation of the antimicro-
bial activity of the solution was observed. The test solution prevented the formation of a biofilm when it was applied to
the well surface, and also led to the destruction of the already formed daily biofilm of P. aeruginosa.

Keywords: Pseudomonas aeruginosa, antibiotic resistance, biofilms, diindolylmethane.

The steady growth of resistance of microorgan-
isms to antibiotics predicts a disappointing pic-
ture for humanity in the future. Doctors around
the world admit that the COVID-19 pandemic
was a factor thatled to an increase in the range of
antibiotics to which bacteria have become resist-
ant. Also, the level of nosocomial infections has
recently increased, especially in Ukraine, which
is extremely dangerous in wartime conditions.
Despite the experience and efforts of Ukrainian
doctors, perfectly performed surgical interven-
tions for gunshot, fragment and burn wounds,
quite often patients die as a result of infection
with multi-resistant hospital strains. Among
the pathogens that cause this kind of infection
and are resistant to antibiotics, gram-negative
bacteria, in particular, Pseudomonas aeruginosa
(P. aeruginosa), are the leaders today.

Recently, scientists around the world identi-
fied a separate of microorganisms called ESKAPE
(Enterococcus  faecalis, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa, and Enterobacter spp.);
these bacteria based on enhanced and increased
resistance to antibacterial drugs lead to high mor-
tality (Rabin et al., 2015a, 2015b; Lin et al., 2015;
Penesyan et al., 2019).

The World Health Organization classifies
P. aeruginosa as one of the most dangerous path-
ogens due to multidrug resistance (MDR), which
requires an urgent search for new drugs (World
Health Organization, 2024). The genome of
P. aeruginosa is large (5.5—7 million base pairs)
and has remarkable properties (Stover et al.,
2000). Pathogenesis of P. aeruginosa is caused
by some factors such as adhesion (flagella and
type IV pili) and pigments, which induce adhe-
sion, regulate or interrupt host cell pathways, and
interact with the external matrix; the ability to
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produce toxins, proteases, and effector proteins
(such as ExoS, ExoT, ExoU, and ExoY produced
by the type III secretion system). Moreover, it can
exist in the form of biofilms, which prompts quo-
rum sensing plasticity (Reynolds et al., 2021).

R. Freddy Langendonck and his colleagues at
the Institute of Infectious, Veterinary and Envi-
ronmental Sciences at the University of Liverpool
divide the mechanisms of antibiotic resistance
into the following groups: intrinsic, acquired,
and adaptive. Intrinsic resistance mechanisms
are mechanisms genetically encoded in the main
genome of an organism, while adaptive resist-
ance mechanisms are mechanisms induced by
environmental stimuli, and acquired resistance
occurs due to receiving resistance genes from
other organisms or selecting beneficial mutations
(Langendonk et al., 2021). One of the leading
roles that determine the resistance of bacteria
to therapeutic agents is played by their ability to
form biofilms, which poses a challenge to modern
medicine antibiotics (Wolska et al., 2015). The
existence of pathogens in biofilm associations
significantly increases their chances of multire-
sistance due to both the mechanical protection of
bacteria by a glycocalyx layer and the possibility
of horizontal exchange of resistance genes (Don-
lan, 2002). As part of a biofilm, bacteria are able
to switch their mode of existence from sessile
to planktonic (free-floating) depending on their
needs; these changes are regulated by individual
genes (Berlanga & Guerrero, 2016).

Bacterial biofilms stimulate the development
of resistance of microorganisms to drugs and
also lead to the development of persistent in-
flammation of the macroorganism (Chen et al.,
2011; Ciszek-Lenda et al., 2019; Lebeaux et al.,
2014). Thus, combating biofilms requires a com-
bined strategy targeting the biofilm phenotype
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as well as the signaling molecules involved in the
regulatory processes of biofilm existence.

Quite promising agents capable of affecting
the biofilm are photochemical substances, in
particular indole (Hu et al,, 2011; Kim et al,
2015; Lee et al., 2009; Pandey et al., 2013; Van
den Bergh et al.,, 2017). In addition to the fact
that indole (an aromatic hydrocarbon) is pro-
duced by both gram-positive and gram-negative
bacteria, it is also present in some plants, mostly
cruciferous (Chimerel et al., 2012).

Studies show that indole has anti-inflammato-
ry, antimicrobial, and anti-cancer properties; in
addition, it controls the process of biofilm forma-
tion, transition from the exponential to the sta-
tionary phase, responds to stress, and aftects viru-
lence (El-Sawy et al., 2010; Fiester & Actis, 2013).

There is an opinion that indole, as an intercel-
lular signaling molecule, affects the physiolog-
ical processes of bacteria, including virulence,
spore and biofilm formation, plasmid stability,
and drug resistance (Kim et al., 2015; Gaimster
et al., 2014; Wang et al., 2001).

Thus, the study of the influence of indole de-
rivatives, namely 3,3"-diindolylmethane (DIM) on

the biofilm of pathogenic microorganismsis a very
relevant direction. The purpose of our experiment
was to determine the effect of DIM in different sol-
vents on the P. aeruginosa biofilm formation.

Materials and Methods. Biological material
from purulent-inflammatory complicated gunshot
and shrapnel wounds was taken for microbiologi-
cal research. Isolation and identification were per-
formed using Micro-la-test kits (Czech Republic).

The antimicrobial activity of composites was
studied on clinical strains of P. aeruginosa (n=10)
isolated from venflons, drainage devices, catheters,
and clinical material from patients (n=42) of the
Military Medical Clinical Center of the Northern
Region (Kharkiv) with purulent-inflammatory
processes (strains isolated in the bacteriological
laboratory of the State Institution «Institute of Der-
matology and Venereology of the National Acade-
my of Medical Sciences of Ukraine»), the Kharkiv
Regional Council Municipal Non-Profit Enterprise
«Regional Clinical Hospital», and on reference
strains of P aeruginosa (n=2) obtained from the
L.V. Gromashevsky Institute of Epidemiology and
Infectious Diseases of the National Academy of
Medical Sciences of Ukraine (Table 1).

Table 1. Origin of Clinical (Multidrug-Resistant) and Reference Strains

No. Clinical Strains (Isolates)

Diagnosis

1 | P. aeruginosa 10A
P aeruginosa 51T

[\

P aeruginosa 37T

P aeruginosa 10T

P aeruginosa 45A

P aeruginosa 3

P aeruginosa S:Cl 10

NN N Uk W

P, aeruginosa 10 (multidrug-resistant,
thanatological)

9 | P aeruginosa 49A

10 | P. aeruginosa 38T

2 | P. aeruginosa 043102 = NCIB 862

Shrapnel abdominal injury — peritonitis, sepsis

Gunshot thoracic injury — community-acquired bilateral subtotal
pneumonia

Gunshot thoracic injury — postoperative pneumonia, sepsis
Shrapnel thoracic injury — pulmonary abscess

Gunshot abdominal injury — postoperative complications, sepsis
Polytrauma, postoperative complications, sepsis

Gunshot wound — wound-related bilateral pneumonia

Blast injury, purulent postoperative complications, peritonitis,
bilateral subtotal pneumonia, sepsis

Polytrauma, peritonitis, sepsis

Polytrauma, bilateral subtotal pneumonia, sepsis

Reference strains

1 | P aeruginosa 27853 = NCDCF-51 (7419) | Obtained from the L.V. Gromashevsky Institute of Epidemiology
and Infectious Diseases, NAMS of Ukraine
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The sensitivity of clinical strains of micro-
organisms to antimicrobial drugs was studied
using a microtest system with semiquantitative
registration of data «SENSILAtest G-I, G-II»
and Kirby-Bauer Disk Diffusion Susceptibility
Test. Biofilms were grown in glass-bottomed
Petri dishes.

The research was carried out by the well
method (the method of diffusion of the exper-
imental drug in agar). This method is based on
the ability of the substance and its active ingre-
dient to diffuse into agar (Muller Hinton’s agar),
on which the test culture is sown (Volyanskyi et
al., 2004).

Research samples were presented in the form
of multi-component compositions: 1 — Ts-D5-
1 — 0.5% solution of 3,3’-diindolylmethane
derivative Ts-D5 in dimethylsulfoxide, 2 — Ts-
D8-1 — 0.5% solution of 3,3’-diindolylmethane
derivative Ts-D8 in dimethylsulfoxide, 3 — VE-
D67-1 — 0.5% solution of 3,3’-diindolylmeth-
ane derivative VE-D67 in dimethylsulfoxide,
4 — VE-D68-1 — 0.5% solution of 3,3’-diindol-
ylmethane derivative VE-D68 in dimethylsul-
foxide, 5 — VE-D71-1 — 0.5% solution of
3,3’-diindolylmethane derivative VE-D71 in
dimethylsulfoxide, 6 — W- 014-1 — 0.5% solu-
tion of 3,3’-diindolylmethane derivative W-014
in dimethyl sulfoxide, 7 — W-015-1 — 0.5%
solution of 3,3’-diindolylmethane derivative
W-015 in dimethyl sulfoxide, 8 — W-016-1 —
0.5% solution of 3,3’-diindolylmethane deriva-
tive W-016 in dimethyl sulfoxide, 9 — Ts-D5-
2 — 0.5% solution of 3,3’-diindolylmethane
derivative Ts-D5 in N-methylpyrrolidone,
10 — Ts-D8-2 — 0.5% solution of deriva-
tive 3,3’-diindolylmethane Ts-D8 in N-meth-
ylpyrrolidone, 11 — VE-D67-2 — 0.5% solution
of derivative 3,3’-diindolylmethane VE-D67
in N-methylpyrrolidone, 12 — VE-D68-2 —
0.5% solution of 3,3’-diindolylmethane de-
rivative VE-D68 in N-methylpyrrolidone,
13 — VE-D71-2 — 0.5% solution of 3,3’-diin-
dolylmethane derivative VE-D71 in N-meth-
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ylpyrrolidone, 14 — W-014-2 — 0.5% solution
of 3,3’-diindolylmethane derivative W-014 in
N-methylpyrrolidone, 15 — W-015-2 — 0.5%
solution of 3,3’-diindolylmethane derivative
W-015 in N-methylpyrrolidone, 16 — W-016-
2 — 0.5% solution of 3,3’-diindolylmethane
derivative W-016 in N-methylpyrrolidone. As a
control (K) — samples of solvents of 3,3’-diin-
dolylmethane derivatives (Ts-D5, Ts-D8, VE-
D67, VE-D68, VE-D71, W-014, W-015, and
W-016): 1K — dimethyl sulfoxide, and 2K —
N-methylpyrrolidone.

The study focused on biofilm formation using
the O’Toole method (O Toole et al., 2000), which
involved testing the ability of bacterial strains to
adhere to polystyrene plates. Bacterial cultures
were grown following standard microbiology
practices, with specific cultivation and suspen-
sion media recommended for each bacterial
family. After obtaining the cultures, they were
washed off with individualized suspension me-
dia. The initial bacterial suspension was meas-
ured for its optical density using a Densi-La-Me-
ter and adjusted to the McFarland plateau using
the suspension medium. A negative control was
included by adding nutrient broth and suspen-
sion medium. The number of inoculated plank-
tonic cells was counted on a Multiskan EX 355
photometer at 540 nm and expressed in conven-
tional units of optical density. After obtaining a
bacterial suspension with the required concen-
tration of microorganisms, 200 pL of this sus-
pension was inoculated into the plate cells with
the appropriate nutrient medium, followed by
incubation according to the conditions for each
bacterial family in a humid container under a
closed lid of the plate.

Intravital cells’ viability was assessed by la-
ser scanning confocal microscopy after fluo-
rescence staining nucleoid DNA with DAPI/
PI-based «Bacstain Bacterial Viability Detec-
tion Kit» (Dojindo, Cat. No. BS08). DAPI dye
(AEx — 405 nm, AEm — 461 nm) is a minor
groove binder specific to the AT sequence of

ISSN 1028-0987. Microbiological Journal. 2025. (5)



Effect of 3,3’-Diindolylmethane in Different Solvents on Pseudomonas aeruginosa Biofilm

DNA, which permeates into bacteria to stain
nucleic acids regardless of membrane damage.
PI (\Ex — 493 nm, AEm = 636 nm) is a paral-
lel intercalator into the DNA double helix that
stains nucleic acid; it passes only through dam-
aged bacterial membranes. The samples were
stained for 15 min in the dark. Bacteria-asso-
ciated and extracellular polysaccharide matrix
was label-free visualized by green autofluores-
cence (\AEx — 488 nm, AEm — 532 nm). Live-
cell imaging was conducted using an Olympus
FV10i-LIV laser scanning a confocal micro-
scope equipped with a 60/1.2 NA water immer-
sion objective. Confocal images were acquired
with a scanning mode format of 1024x1024
pixels. The pinhole aperture was 1 Airy unit.
Z-reconstruction of serial single optical sec-
tions was performed with a scanning mode of
1024x1024 pixels with an electronic zoom at
2.0 and a Z stack of 0.2 um/slice. The confocal
images shown are representative images of ten
fields of view in different regions of the cover-
slip. Post-rendering of the obtained images of
optical sections was performed using Olympus
cell Sence software (Olympus licensed). The
imaging was carried out in triplicate with three
independent repeats.

The statistical method of analyzing the re-
search results was performed using Statistica 7.
The obtained data were statistically processed by
calculating the arithmetic average, the error of
the arithmetic average, and the significance of
the difference. Student’s t-test was used to de-
termine the statistical significance of the results.
For all types of analysis, differences were signif-
icant at p<0.05 between experimental samples
and p<0.001 between experimental samples and
control (Xiuhua & Fuzhong, 2024).

Results. Bacteriological examination of bi-
ological material taken from infected gun-
shot, shrapnel, and burn wounds revealed that
Gram-negative microorganisms predominated
among the identified pathogens, and P. aerugi-
nosa was 23.8% of the total (Fig. 1).
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Fig. 1. Isolates of P. aeruginosa

Antimicrobial activity of samples 1 and 2, con-
taining components Ts-D5 and Ts-D8 against P
aeruginosa, on the next day after obtaining the
test samples was absent. The lysis zones under
the action of the samples containing Ts-D5 and
Ts-D8 components increased slightly 72 hours
after the drug had been introduced into the
wells, which indicates the effect of increasing the
antimicrobial effect. However, this increase was
only 1 mm, that is, these samples have a rather
low antimicrobial effect.

When determining the antimicrobial activi-
ty of samples . 3, 4, and . 5, containing compo-
nents VE-D67, VE-D68, and VE-D71, on the
next day after obtaining the test samples, it was
established that the samples did not show activ-
ity toward P. aeruginosa. But 72 hours after the
introduction of the drug into the wells, under
the influence of all experimental samples, an
increase in the lysis zone around the strains by
1 mm was observed like under the influence of
samples 1 and 2 (p<0.05; p<0.001).

Another regularity was observed when de-
termining the antimicrobial activity of samples
6, 7, and 8, containing components W-014,
W-015, and W-016. It was found that samples 7
and 8 did not show activity against P. aerugino-
sa on the next day, but the diameter of the lysis
zone under the influence of sample 7 increased
by 2 mm after 48 and 72 hours, and by 2 mm
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and 1 mm after 48 and 72 hours, respectively,
under the influence of sample 8. As for the an-
timicrobial activity of sample 6, on the first day
after obtaining the tested sample, the diameter
of the lysis zones of microorganisms was 4 mm
and increased by 1 mm after 48 and by anoth-
er 1 mm after 72 hours. This characterizes the
sample as «moderately active» with the effect
of potentiating antimicrobial action (p<0.05;
p<0.001).

When determining the antimicrobial activity
of samples 6, 7, and 8, containing components
W-014, W-015, and W-016, two months after
obtaining them, it was established that samples

Fig. 2. Effect of samples 1—8 on P. aeruginosa strains
after 24 hours

6 and 7 showed high antimicrobial activity with
the effect of potentiation during the entire peri-
od (Figs. 2 and 3).

An experimental study of the antimicrobial
activity of samples 9 and 10, which contained
components Ts-D5 and Ts-D8, showed a high
level of effectiveness against P. aeruginosa: the
lysis zone increased by 10 mm after 72 hours
(p<0.05; p<0.001). Even 2 months after applica-
tion, the test samples retained a fairly high anti-
microbial activity.

Samples 11, 12, and 13, which contained
components VE-D67, VE-D68, and VE-D71,
also showed a high lytic activity: the diameter
of the lysis zones increased to 5—7 mm after
24 hours, and 6—8 mm after 72 hours (p<0.05;
p<0.001).

Determination of the antimicrobial activity of
samples 14, 15, and 16, which contained com-
ponents W-014, W-015, and W-016, on the next
day after obtaining the test samples, showed that
all of them possessed a high antimicrobial ac-
tivity toward the strains (Figs. 4 and 5). Sample
14 was the most active against P. aeruginosa: the
diameter of the lysis zone was 10 mm after 24
hours, 11 mm after 48 hours, and 12 mm after
72 hours upon introducing the solution into the
wells (p<0.05; p<0.001).
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Fig. 3. Dynamics of changes in P. aeruginosa lysis zone under the action of experimental samples 1—8
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Moreover, the high antimicrobial activi-
ty against strains of P. aeruginosa of samples
14, 15, and 16 was maintained even after two
months.

Taking into account the obtained results, sam-
ple 14 was chosen to study its effect on the bio-
film of P. aeruginosa.

The effect of experimental sample 14 —
W-014-2 — 0.5% solution of 3,3’-diindolyl-
methane derivative W-014 in N-methylpyrro-
lidone — on P. aeruginosa was determined in

two variants: 1 — first sample 14 was introduced | Fig. 4. Effect of samples 9—16 on P. aeruginosa strains

into a glass-bottom Petry dish, then the culture | after 24 hours
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Fig. 5. Dynamics of changes in the P. aeruginosa lysis zone under the action of experimental samples 9—16

Fig. 6. P. aeruginosa biofilm: a — native daily biofilm; b— biofilm formed in the well
with sample 14; c— daily formed biofilm after exposure to sample 14. Single slice
(thickness 0.2 pm) of a confocal stack. Composite image of green, blue, and red emis-
sion bands: green fluorescence (polysaccharide matrix autofluorescence) was excited
with 488 nm; blue fluorescence (nucleoid DNA+DAPI) was excited with 405 nm, and
red fluorescence (damaged cells of nucleoid DNA+PI) was excited with 493 nm
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of P. aeruginosa, and the ability to form a bio-
film was investigated next day; 2 — sample 14
was applied to the already formed daily biofilm
of P. aeruginosa to investigate the ability of the
drug to penetrate and destroy the biofilm.

The native biofilm of P. aeruginosa is a dense
three-dimensional structure covered with glyco-
calyx; the bacteria are in different phases of divi-
sion, the membranes are intact, undamaged, and
free DNA is not observed (Fig. 6, a).

When P. aeruginosa inoculum is introduced
into a well containing test solution 14, the bac-
teria do not form a biofilm; individual cells
transform into L-forms, division processes are
not observed, and bacteria with damaged mem-
branes and a small amount of free DNA are vis-
ible (Fig. 6, b).

When test sample 14 was introduced into a
well with a formed P. aeruginosa biofilm, the
effect of its destruction was observed. The bi-
ofilm looks significantly damaged, not dense:
a well-stained nucleoid due to the defects in
the bacterial cell wall, free DNA is also present,
and some cells are transformed into L-forms
(Fig. 6, c).

Discussion. As a result of the research, it was
established that the test samples had different
antimicrobial effects on strains of P. aeruginosa.
Drug sample 14 showed the highest antimicro-
bial activity, so the diameter of the lysis zones
increased by 12 mm (after 72 hours) compared
to the control. Moreover, the effect of potentia-
tion of the antimicrobial activity of the solution
is observed. Two months after using the sample
(9 passages) against P. aeruginosa, it retained a
high lytic effect. The test solution prevented the
formation of a biofilm when it was applied to
the well surface, and also led to significant de-
struction of the already formed daily biofilm of
P aeruginosa.

It is known that biofilms cause numerous
chronic infections and slow down the wound
healing process, which explains the long-term
persistence of the pathogen. Due to their com-
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patibility and biostability with the macroor-
ganism cells, plant materials have found bio-
medical applications (Mishyna et al.,, 2024).
Although plant metabolites have long been
used in traditional medicine, they are currently
being studied for their antibacterial properties
in connection with the resistance of pathogens
to antimicrobial drugs. Our study highlights
the potential of DIM derivatives for use as new
antibacterial agents.

The research data is consistent with studies
conducted by foreign experts (Golberg et al.,
2022), who investigated the antimicrobial ac-
tivity of DIM in relation to wound healing and
found that the failure of chronic wounds to heal
is associated with the presence of P. aerugino-
sa biofilms. They created two-day P. aeruginosa
biofilms on an experimental wound model in
laboratory animals and applied a polyurethane
film with DIM and combined treatment with
DIM and gentamicin, showing a significant re-
duction in wound size. In our in vitro study, the
effect of DIM derivatives in various solvents on
the formed daily biofilms of multidrug-resistant
strains of P. aeruginosa was revealed.

Conclusions. Based on the obtained results,
the following conclusions can be made:

» among all experimental composites based
on dimethylsulfoxide, sample 6 (W-014-1 —
0.5% solution of 3,3’-diindolylmethane deriva-
tive W-014) had the highest antimicrobial effect
with potentiation of action over time;

» among all experimental composites based
on N-methylpyrrolidone, sample 14 (W-014-
2 — 0.5% solution of 3,3’-diindolylmethane de-
rivative W-014) had the highest antimicrobial
effect with potentiation of action over time;

» tested solution prevented the formation of a
biofilm when it was applied to the well surface,
and also led to a significant destruction of the
already formed daily biofilm of P. aeruginosa.

The research results confirm the antibacterial
properties of diindolylmethane derivatives and
require the finding of the best solvents that do
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not reduce the effectiveness of 3,3’-diindolyl-
methane and do not exert any harmful effect on
the macroorganism.
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Effect of 3,3’-Diindolylmethane in Different Solvents on Pseudomonas aeruginosa Biofilm
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! Kadenpa indexuilinux x8opo6 Ta KniHi4HOI imyHOIOTIi, Kadempa Gioximii,
XapkiBcbk1ii HaljioHanbHUI yHiBepcuTeT imMeHi B. H. Kapasina,
marifan CBobopy, 4, Xapkis, 61022, Ykpaina

2 Kadenpa mikpobionorii, Bipyconorii Ta imyronorii imeni [I. IT. [pnabosBa,
XapKiBCbKUIT HAalliOHA/IbHUI MeIVYHNI YHIBEPCUTET,
npocnekT Hayku, 4, Xapkis, 61022, Ykpaina

3 JTabopaTopHO-eKcIepuMeHTa IbHII BifiIisI,
Jep>xaBHa ycTaHOBa «IHCTUTYT mepmaronorii Ta BeHeposnorii HAMH Ykpainn»,
By/1. YepHuieBchbKa, 7/9, Xapkis, 61057, Ykpaina

4 KoMyHabHe HEKOMEPIIiliHe Mif[IIPUEMCTBO «YKTOPOJIChbKa MichKa 6aratonpodinpHa KIiHi9Ha TiKapH»,
Byn. MuHaricbKa, 71, Ysxropon, 88000, Ykpaina

E®EKT 3,3°-AITHIOJIVIMETAHY B PI3HUX PO3UYMHHMKAX
HA BIOIUIIBKM PSEUDOMONAS AERUGINOSA

Ha cporopui HarmomupeHimmumy 36yfHIKaMI HO30KOMia/IbHUX iH(eKill € rpaMHeraTuBHi 6axrepii, 0co61IMBO
Pseudomonas aeruginosa. OnHuM i3 TpoBifHNX (aKTOPIB, 110 BU3HAYAIOTH PE3UCTEHTHICTb GaKTepil, € IX 3FaTHICTD
10 YTBOpeHH: 6iomtiBok. [lepcreKTUBHIM KIIaCOM PEYOBUH, 3[aTHUX BIUIMBATK Ha 6iomtiBKy, € ingomu (iiHpo-
ninMeraH). MeTOI0 JaHOTO eKCIEePUMEHTY 6y/I0 BUSHAUEHHs BIUIMBY A1iHAOI/IMETaHy B PISHMX PO3SUMHHMKAX Ha
¢dbopmyBanHs 6iomniBku P aeruginosa. Metopu. st Mikpo6io7oriYHOro JOCIiKeHHs MaTepian OyB 3ibpaHuii i3
THIITHO-3aMa/IbHUX YCK/IaJHEHNX BOTHENIAIbHUX Ta OCKOTIKOBMX paH. BisHayanmm aHTUMIKpOOHY aKTUBHICTb 3pas-
KiB, o Mictmnu 0,5% posunn noxiguux 3,3’ -piingoninmerany (Ts-D5-1 — spasok 1, Ts-D8-1 — 2, VE-D67-1 — 3,
VE-D68-1 — 4, VE-D71-1 — 5, W-014-1 — 6, W-015-1 — 7, W-016-1 — 8 y pO3YMHHUKY JUMETUICYIb(OKCIU]) Ta
(Ts-D5-2 — 3pasok 9, Ts-D8-2 — 10, VE-D67-2 — 11, VE-D68-2 — 12, VE-D71-2 — 13, W-014-2 — 14, W-015-
2 — 15, W-016-2 — 16 y po3sunHHMKY N-MeTWIIiponifion). JocmimKeHHA TpoBOAWIN MeTofioM fudysii B arapi.
YrBOpenHs 6iomniBku npoxopuio 3a MmetofoM O’ Toole. Pesynprarn. 3pasku 14, 15 Ta 16 nIpoeMOHCTPYBaIN BI-
COKY aHTUMIKpOOHY aKTMBHICTD, cepel sIKUX 3pa3oK 14 6yB Halte(eKTUBHILIMM: [fiaMeTp 30HMU Mi3MCYy CTAHOBUB
10 MM yepes 24 rogunu, 11 MM uepes 48 rogms i 12 MM depe3 72 rogyHM. IHIII 3pasky Many MeHII BUPaKeHY aHTU-
6akTepiaTbHy aKTMBHICTD, AKa 3 YaCOM JIeI[O IOCUITIOBaIacs. BucHoBKM. 3pasok 14 mpomeMOHCTPyBaB HailBUIILY
AQHTUMIKpOOHY akTMBHicTb. KpiMm TOro, crioctepiraBcs eekT MOCHIeHH aHTUMIKpOoOHOI akTUBHOCTI. TecToBaHMI1
PO3uMH 3amobirae yrBOpeHHIO 6iOIIiBKY I HaHECEHH] Ha IIOBEPXHIO IYHKM, @ TAKOXK IIPUBOJUTD JIO PYIIHYBaHHSA
BXe chopMoBaHoi 060Boi biortiBkY P, aeruginosa.

Kmrouosi cnoBa: Pseudomonas aeruginosa, aHTUOi0TUKOPE3UCTEHTHICTD, 6I0IUIIBKM, AiiHAOMIIMETAH.
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