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Introduction

Background. According to the World Health Organization antibiotic resistance is among the top ten threats
to human health, food safety and development. Today antibiotic resistance has reached alarmingly high le-
vels all over the world. Meanwhile, the increase in the synthetic drugs' production has led to the pathogenic
mycobiota's rapid adaptation to the created chemicals, which have a narrow focus of application. That is
why in modern biotechnology and pharmacology much attention is paid to natural producers of biologically
active compounds, in particular — to xylotrophic fungi. It has been experimentally proven that the xylo-
trophic macromycete Fomitopsis officinalis or tinder fungus can be considered to be a promising producer of
pharmacological substances with a broad spectrum of action. Studies of active metabolites, contained in the
mycelial mass, culture fluid of the medicinal xylotrophic macromycete F. officinalis, and determination of
their biological action remain relevant.

Objective. The objective was to determine the antimicrobial activity of culture fluid and mycelial mass of
F. officinalis different strains from the mushrooms collection (/BK Mushroom Culture Collection of the
M.G. Kholodny Institute of Botany, NAS of Ukraine) against gram-negative and gram-positive bacteria species.
Methods. An in vitro study of the antimicrobial activity of ethyl acetate extracts of culture fluid and aqueous-
ethyl extracts of mycelial mass for F. officinalis strains IBK-5004, IBK-2497, IBK-2498 against gram-positive
Staphylococcus aureus (B-918), Bacillus subtilis (B-901) and gram-negative Escherichia coli (B-906), Bacillus
subtilis (B-900), Klebsiella pneumoniae (M-123) bacteria by disc-diffusion method was conducted.

Results. High antimicrobial activity of tinder fungus culture fluid and mycelial mass extracts against Staphy-
lococcus aureus was established after the 21* day of cultivation, while on the 28" day the zone of growth re-
tardation was maximal (15—25 mm). The highest indices were recorded in F. officinalis IBK-5004 (20—25 mm)
and /BK-2498 (20—24 mm) strains. Antimicrobial activity against Klebsiella pneumoniae in culture fluid ex-
tracts was manifested on the 21 and 28™ days of cultivation. The highest antimicrobial activity against Kleb-
siella pneumoniae was observed in the culture fluid of the strain F. officinalis IBK-5004, the diameter of the
growth retardation zone was 18 mm on the 28" day of cultivation. Mycelial mass's extracts showed moderate
activity on the 14" day of cultivation (7-8 mm); maximal activity was recorded on the 28" day (12—22 mm).
The most active strain was Fomitopsis officinalis IBK-2498. No antimicrobial activity against test organisms
was detected in the following studied strains: Escherichia coli, Pseudomonas aeruginosa, Bacillus subtilis.
Conclusions. It has been established that the mycelial mass and culture fluid extracts of F. officinalis I1BK-
5004, IBK-2497, IBK-2498 strains have high antimicrobial activity against Staphylococcus aureus and mod-
erate antimicrobial activity against Klebsiella pneumoniae on the 21% and 28" day of cultivation.

Keywords: antibiotic resistance; biologically active substances; mycelium; mycelial mass; culture fluid; gram-
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antagonism against other organisms’ species. The
antibiotics formation is evolutionary and adaptive

Research and development of new effective
biological products for the treatment and preven-
tion of acute and chronic diseases caused by vari-
ous microorganisms is one of the priorities of
modern pharmaceutical mycology. In recent dec-
ades, considerable attention has been attracted to
antibiotic-producing fungi, which they synthesize
in the process of secondary metabolism [1—6].
Synthesis of antibiotics is one of the forms of fungi

in nature and is closely related to the general me-
tabolic processes in fungal cells. In recent years,
the increase in the production of synthetic drugs
has led to the rapid adaptation of pathogenic my-
cobiota to the developed chemicals, which have a
narrow focus on application, and as a conse-
quence, a significant number of adverse reactions
for the human body. Prolonged and not always jus-
tified antibiotics application often accelerates the
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pathogens evolution in the direction of consolidat-
ing their resistance to these drugs. Therefore, it is
necessary to replace constantly some types of anti-
biotics with others. To do this, you need to find
the most active organisms — antibiotics producers.
That is why in modern medicine and pharmacolo-
gy much attention is paid to natural producers of
biologically active compounds, including xylo-
trophic macromycetes [1, 3, 7—10]. This is due to
the fact that natural compounds from medicinal
macromycetes, in contrast to synthetic, have a
multifunctional and multifaceted effect on the hu-
man body, which significantly reduces the negative
effects and addiction. The study of therapeutic ac-
tivity of medicinal mushrooms different species has
shown the feasibility of their application in modern
clinical practice [3, 5, 11]. Increased attention to
xylotrophic macromycetes is due to the fact that it
has been experimentally confirmed that these or-
ganisms synthesize secondary metabolites of ex-
tremely diverse chemical structure, a significant
proportion of which are inhibitors of various cellu-
lar processes. Such substances include antibiotics,
fungicides, cytostatic compounds, modulators of
the immune response, growth regulators. The syn-
thesis of secondary metabolites with antimicrobial
activity is more characteristic of wood-destroying
basidiomycetes — wood brown rot putrefaction
agents. One of such species is the valuable rare
macromycete Fomitopsis officinalis (Vill.) Bondart-
sev & Singer, known in medical practice as "tinder
fungus" or "larch sponge". The healing properties
of larch sponge substances have been known for a
long time and are widely used in traditional Chi-
nese and Tibetan medicine [12—15]. Modern re-
search has shown that larch sponge can be consi-
dered a promising producer of pharmacological
substances with a broad spectrum of action. Unsa-
turated fatty acids (palmitic, oleic, linoleic, linole-
nic, arachidonic, etc.), heteropolysaccharides, gluco-
samines, agaricic acid, phospholipids, carotenoids,
sterols, vitamins of B group, vitamins E, A, essen-
tial oils, cytokinins, triterpenoids of lanostan type
(eburic acid) were isolated from the F. officinalis
basidiom and mycelium [12, 14, 16—23]. It has
been experimentally proven that the antibiotic ef-
fect of tinder fungus extracts is not due to individual
secondary metabolites, but to the combined action
of all biologically active substances [12, 14, 15, 24].
The aim of our work was to study the antimi-
crobial activity of culture fluid and mycelial mass
of Fomitopsis officinalis different strains from the
mushroom culture collection (/BK) against gram-
negative and gram-positive bacterial species.
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Masterials and methods

The objects of the study was pure cultures of
Fomitopsis officinalis, which are stored in the /BK
Mushroom Culture Collection of the M.G. Kho-
lodny Institute of Botany of the National Academy
of Science of Ukraine (Table 1).

Table 1: The studied collections of Fomitopsis officinalis [25]
IBK number

Origin and date of culture isolation

Mycoforest Collection of typical

IBK=2497  C\itures (MFTCC), Slovakia, 2016
Mycoforest Collection of typical

IBK-2498 . ltures (MFTCC), Slovakia, 2016
V.L. Komarov Botanical Institute,

1BK-5004 Russian Acadamy of Science

(BIN), St.-Petersburg, Russia,
1981

Preparation of mushroom extract. F. officinalis
cultures were grown superficially on a complex
nutrient medium GPE, of the following composi-
tion, g/l: glucose — 25.0; peptone — 3.0; yeast
extract — 2.0; KH,PO, — 1.0; K,HPO, — 1.0;
MgSO,7H,0 — 0.25. The acidity of the medium
was 5.5. Cultivation was performed at a tempera-
ture of 26 £1°C for 7, 14, 21, and 28 days. The
culture fluid after growing the mycelium was sepa-
rated from the biomass. Ethyl acetate (2:1 by vo-
lume) was added to the culture fluid to concentrate
the antimicrobial substances, and the mixture was
shaken vigorously for 10 min and left for 20h at a
temperature of 4 °C. Then the ethyl acetate layer
was removed, evaporated on a rotary evaporator
to dryness. The precipitate was dissolved in 70%
ethanol. The solution of the obtained concentrate
(10 ul) was applied to standard disks of Bio Me-
rieux firm (6 mm in diameter), dried at 40 °C for
30 min, and placed on the surface of Mueller—
Hinton agar seeded with test culture.

Taking into account the amount of concen-
trate applied to the disk in each sample was
0,10 mg of biologically active substances.

The mycelial mass was dried to constant
weight at a temperature of 60 °C. Aqueous-
alcoholic 70% extract was prepared at the rate of
20 mg of mycelial mass per 1 ml of solvent. The
mycelial mass was crushed, the extraction was per-
formed on an ultrasonic bath at a temperature of
40 °C for 30 min, left for a day in a refrigerator at
a temperature of 4 °C, then filtered, centrifuged for
20 min at 13500 g.
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Bacterial test organisms. Daily bacterial cul-
tures from the Collection of the Department of
Biotechnology and Microbiology of the National
University of Food Technologies (Kyiv, Ukraine)
were used as test cultures: Staphylococcus aureus
(B-918), Pseudomonas aeruginosa (B-900), Escheri-
chia coli (B-906), Bacillus subtilis (B-901), Klebsiella
pneumonia (M-123), which were pre-grown in tubes
on Mueller—Hinton slope agar medium (Oxoid).
Several same-type clearly isolated colonies of bac-
teria were selected for inoculum preparation. A
small amount of material from the tops of the co-
lonies was transferred by microbiological loop into
a test tube with sterile physiological saline, shaken
to obtain a homogeneous suspension, bringing the
inoculum density to exactly 0.5 according to the
McFarland standard (5-10°cells/ml) Mc Farland
(No: 0.5) standard. Use the inoculum within 15 min
after preparation. A suspension of bacteria in an
amount of 0.2 ml was evenly applied to the surface
of the Mueller-Hinton agar medium (Oxoid).

Performing of antibacterial screening test. In the
study of mycelial mass and culture fluid antibiotic
activity, disk diffusion method (DDM) was used [11].
Standard sterile disks were impregnated with ex-
tract samples, placed on the surface of Mueller-
Hinton agar seeded with test culture. The cultures
were incubated at 37 °C for 24 h. Next, the zone
of microorganisms' growth inhibition was deter-
mined. The results were evaluated by the diameter
of the growth retardation zones around the disk: no
growth retardation zone — the test culture is not
sensitive to this specimen concentration; the di-
ameter of the growth retardation zone is less than
10 mm — moderate sensitivity of culture to the gi-
ven specimen concentration; the diameter of the
growth retardation zone is more than 10 mm —
high sensitivity of the test culture to this specimen
concentration.

Gentamycin sulphate (40 mg/ml), Ukraine,
was used as a positive control. Gentamycin sul-
phate is a broad-spectrum aminoglycoside antibiot-
ic. It has a bactericidal effect. Actively penetrating
the cell membrane of bacteria, it irreversibly binds
to the 30S subunit of bacterial ribosomes and,
thus, inhibits the synthesis of the pathogen protein.
In vitro tests confirmed its high activity against
aerobic gram-negative bacteria: Escherichia coli,
Klebsiella spp., Pseudomonas aeruginosa, Shigella
spp., Salmonella spp., Enterobacter spp., Serratia
spp., Proteus spp., Acinetobacter spp. It is also ac-
tive against aerobic gram-positive cocci: Staphylo-
coccus spp. (including resistant to penicillins and
other antibiotics), some strains of Strepfococcus spp.
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Ethyl acetate for culture fluid extracts and
ethanol for mycelial mass were used as a negative
control.

Statistical processing methods. To obtain relia-
ble results, experimental studies, depending on the
conditions of analysis and the requirements of ma-
thematical planning, were performed in 3 repli-
cates. After register the studied indicators, their re-
liable values were calculated by statistical methods
of analysis and found the following indicators: the
values of standard deviations, coefficients of varia-
tion, confidence intervals. The tables show the ave-
rage statistically significant data with a 95% proba-
bility. Statistical processing of the obtained results
was performed using an application program for
working with spreadsheets Microsoft Office Excel
2003, 2013 (Microsoft Corporation, USA).

Results

The study of F. officinalis strains [IBK-5004,
IBK-2497, IBK-2498 antimicrobial activity of cul-
ture fluid ethyl acetate extracts and mycelial mass
aqueous-ethyl extracts against gram-positive Staphy-
lococcus aureus (B-918), Bacillus subtilis (B-901)
and gram-negative FEscherichia coli (B-906), Pseudo-
monas aeruginosa (B-900), Klebsiella pneumoniae
(M-123) bacteria by DDM was conducted.

During the experiment it was found that all
studied F. officinalis strains under these cultivation
conditions and in the presence of satisfactory
growth did not show antimicrobial activity against
test organisms: Escherichia coli, Pseudomonas aeru-
ginosa, Bacillus subtilis.

Antimicrobial activity of mycelial mass and
culture fluid extracts was detected against gram-
positive bacteria Staphylococcus aureus and gram-
negative bacteria Klebsiella pneumoniae (Table 2,
Figs. 1, 2). In relation to Staphylococcus aureus,
high antimicrobial activity of culture fluid extracts
was detected on the 21 day of cultivation, on the
28™ day it reached a maximum — the growth retar-
dation zone was 15—24 mm (Table 2). The highest
rates were found in F. officinalis 1BK-5004 (20—
24 mm) (Fig. 1b) and IBK-2498 (20—23 mm) strains.

Water-alcohol extracts of mycelial mass showed
weak antimicrobial activity after 14 days of cultiva-
tion (7-8 mm). However, in strains IBK-5004 and
IBK-2498 on the 21 and 28™ day of cultivation the
growth retardation zone for Staphylococcus aureus
exceeded the positive control values (Table 2).

Antimicrobial activity against Klebsiella pneu-
moniae in culture fluid extracts of F. officinalis
IBK-5004, IBK-2497, IBK-2498 strains was mani-
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fested on the 21* and 28™ day of cultivation. The
highest antimicrobial activity against Klebsiella
pneumoniae was found in the culture fluid of the
F. officinalis strain 1BK-5004, the diameter of the
growth retardation zone was 18 mm on the 28" day
of cultivation (Table 2, Fig. 1a).

223

In contrast to the culture fluid, the mycelial
mass extracts showed moderate activity on the
14™ day of cultivation (7-8 mm), the maximal ac-
tivity was recorded on the 28™ day (12—22 mm).
The most active strain was Fomitopsis officinalis
1BK-2498 (Fig. 2b).

Table 2: Antimicrobial activity of culture fluid ethyl acetate extracts and mycelial mass 70% water-alcohol extracts of strains from

mushroom culture collection (/BK)

Microorganisms culture

Species, strain Cultivation Staphylococcus aureus | . Klebsiella pneumonia
> day Cultural fluid
Diameter of microorganisms' growth retardation zone, mm
Ethyl acetate extract of the culture fluid
7 00 00
o 14 6.1+£0.2 00
g‘,’f;’c’l’%ﬁs 21 20.3+0.3 8.2+ 0.1
IBK—SOOéi 28 241+ 04 18.1 %+ 0.3
Control+ 18 £ 0.1 16 £ 0.1
Control- 0x0 0x+0
7 00 00
o 14 7.5+£04 00
fj‘?’gzl’;‘g’lﬁs 21 152+ 0.3 9.4+ 0.3
131(—2497’ 28 194+ 0.5 153% 0.1
Control+ 18.8+ 0.1 16.7 £ 0.4
Control- 00 0+0
7 0+0 0+0
S 14 6.1£0.1 0+0
OF;;’ZI’;OHP;;S 21 20.3+0.3 8.0+0.1
IBK—249§ 28 23.1%£0.2 11.5+0.3
Control+ 18.8 0.1 16.7 £0.1
Control- 0+0 0+0
Water-alcohol extract of mycelial mass
7 0+0 0+0
o 14 8.1+x0 82+0.2
5};’52’1’,’1‘;1’;3 21 20.1+0.3 10.1+0.3
131(—5004 28 25.3%0.2 122%£0.3
Control+ 18.8 £0.1 16.7 £ 0.1
Control- 0+0 0+0
7 0+0 0+0
o 14 7.1£0.3 7.1£0
ggj’;’;’:g’lﬁs 21 15.440.2 10.240.2
IBK—2497’ 28 22.1%£0.3 15.2%0.5
Control+ 18.8 £0.1 16.7 £ 0.1
Control- 0+0 0+0
7 0+0 0+0
L 14 7.3£0.2 84102
g%;%ﬁs 21 20.440.2 142+0.2
IBK—249é 28 24.1+04 22.3%0.5
Control+ 18.8 £0.1 16.7 £ 0.1
Control- 0x0 00
Notes. "Control+" — antifungal-antibiotic solution Gentamycin sulphate. "Control-" — ethyl acetate for experiment with culture flu-

id, ethanol for experiment with mycelial mass. Growth retardation zone absence — the test culture is not sensitive to a given con-
centration of the specimen; the diameter of the growth retardation zone is less than 10 mm — the culture is moderately sensitive to
a given concentration of the specimen; the diameter of the growth retardation zone is more than 10 mm — high sensitivity of the

test culture to a given concentration of the specimen.



224

Innov Biosyst Bioeng, 2021, vol. 5, no. 4

a b

Figure 1: Antibacterial activity of ethyl acetate extract of Fomi-
topsis officinalis 1BK-5004 culture fluid against: (a) Klebsiella
pneumonia (negative control, the 14", 21%, 28" days of cultiva-
tion); (b) antibacterial activity of ethyl acetate extract of Fomi-
topsis officinalis IBK-5004 culture fluid against Staphylococcus
aureus (negative control, the 14", 21%, 28" days of cultivation)

Discussion

The antibiotic formation process is related to
the general metabolic processes in fungal cells.
Antibiotic biosynthesis occurs in the slow growth
phase of the culture (the trophophase end) and
reaches a maximum in the stationary growth phase.
During this period, the culture fluid is enriched
with metabolic products and cell autolysis prod-
ucts, there is an intensive biosynthesis process and
maximum antibiotics accumulation. In the process
of fungal culture active growth, the cells enzymatic
status changes, inducers of secondary metabolism
appear and induce mechanisms that inhibit cell
proliferation and active growth, stressful situations,
activate the antibiotic formation process.

The biological activity of many secondary me-
tabolites which F. officinalis is able to synthesize
has been experimentally proven [14, 15, 16, 22, 23,
26, 27]. It should be noted that polyresistant myco-
bacteria, which have been shown to be resistant to
two major anti-tuberculosis drugs, isoniazid and ri-
fampicin, are of particular concern. It has been ex-
perimentally proven that tinder fungus extracts show
high antibacterial activity against the pathogenic
bacterium Mycobacterium tuberculosis [7, 12, 28,
29], bactericidal activity against Bacillus anthracis,
B. subtilis, bacteriostatic activity against Micrococcus
luteus and bacteriolytic to Vibrio species [12, 14—
16]. High antibacterial activity of agaricic acid and
lanostane triterpenoids synthesized by F. officinalis
in the process of metabolism has been established
[14, 27, 30]. In the German and Swedish pharma-
copoeia, agaricic acid is a part of the drugs used in

Figure 2: Antibacterial activity of ethyl acetate extract of Fomi-
topsis officinalis IBK-2498 mycelial mass against: (a) Staphylo-
coccus aureus (negative control, the 14", 21, 28" days of cul-
tivation); (b) antibacterial activity of ethyl acetate extracts of
Fomitopsis officinalis IBK-2498 mycelial mass against Klebsiella
prneumonia (negative control, the 14", 21%, 28" days of cultivation)

the treatment of patients with tuberculosis [14].
According to Airapetova ef al. (2010) lipid fraction
from the F. officinalis fruiting body has a prono-
unced antimicrobial effect against gram-positive cocci
of the genus Staphylococcus: Staphylococcus aureus
(21-25 mm), Staphylococcus epidermidis (22 mm),
gram-negative microorganisms Shigella and spo-
re-forming microorganisms of the genus Bacillus:
Bacillus subtilis (17 mm), Bacillus anthracoides
(17 mm). In our experiment, antimicrobial activity
against Bacillus subtilis was absent. It can be as-
sumed that the studied strains have a low level of
antimicrobial substances biosynthesis (below the
sensitivity of the applied detection method) and in
the future it is necessary to increase the terms and
to change conditions of cultivation.
Methicillin-resistant Staphylococcus aureus
(MRSA) is a multidrug-resistant Staphylococcus
aureus that causes nosocomial and community-
acquired infections. MRSA infections today pose a
serious health care problem [6, 31—34]. It is im-
portant to note that the strains studied by us syn-
thesize biologically active substances that are able
to overcome resistance to methicillin-resistant Sta-
phylococcus aureus and are effective against the test
bacterium Klebsiella pneumoniae, which is charac-
terized by a significant variety of antibiotic resis-
tance spectra. The variability of Klebsiella species
resistance to existing antimicrobial drugs and the
emergence of strains resistance genes dangerous for
the spread confirms the need for continuous moni-
toring of infectious agents' antibiotic resistance with
analysis of their resistance mechanisms, as well as
new producers of antimicrobial substances finding.
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Conclusions

Thus, it has been found that all studied strains
of F. officinalis (IBK-5004, IBK-2497, IBK-2498)
are able to synthesize substances that inhibit the
growth of individual test organisms (Staphylococcus
aureus and Klebsiella pneumoniae). It was found that
extracts of both culture fluid and mycelial mass
show high antibacterial activity against Staphylo-
coccus aureus. The studied cultures of F. officinalis

have the potential as producers of antimicrobial
substances that overcome these forms of bacteria
drug resistance, i.e. those forms of resistance, the
spread of which is of greatest concern to specialists.
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0.6. Muxaiinosa®, H.J1. MoeanHok*®

"lHcTuTYT BoTaHiku iM. M.T. XonogaHoro HAH Ykpainu, Kuis, Ykpaita
2Kl im. Irops Cikopcekoro, Kuis, Ykpaina
3IH(:Tl/ITyT xapyoBoi 6ioTexHonorii Ta reHomiku HAH Ykpainu, Kuis, YkpaiHa

AHTUMUKPOBHA AKTUBHICTb FOMITOPSIS OFFICINALIS (VILL.) BONDARTSEV & SINGER Y YUACTIA KYNbTYPI

Mpobnemartuka. 3a gaHumy BcecBiTHLOI opraHisaLlii OXOpoHM 340POB’SA, CTIMKICTb A0 aHTUBIOTWKIB BXOAUTL A0 AECATKM HanNbinbLumnx
3arpos Ansa 300poB’A Miofen, po3BUTKY Ta Npofosonbyoi 6esnekn mogctea. CboroaHi Pe3MCTEeHTHICTL A0 aHTMBIOTMKIB focarna Haa-
3BMYaAHO BUCOKMX PiBHIB Y BCbOMY CBiTi. CBO€EIO 4eproto 36inbLUeHHs BUpOOHMLTBA CUHTETUYHMX fiKiB NPU3BENO A0 WBUAKOI aganTtauii
naToreHHoi MikobioTV A0 CTBOPEHMX XiMiYHWUX MpenapariB, SKi MaloTb By3bKy CMPSIMOBAHICTb A0 3acToCyBaHHsA. Came TOMy B Cy4acHiv
GioTexHonorii Ta dapmMakonorii 3Ha4yHa ysara NpuainAeTeCs NPUPOAHUM NpoAyLeHTaM GionoriYHO akTUBHUX CMOMYK, 30Kpema KCuno-
TpodHUM rpnbam. ExkcneprMmMmeHTanbHO AoBeAEeHO, WO KCunoTpodHuin makpomiuet Fomitopsis officinalis, abo TpyToBuk nikapcbkui,
MOXHa BBaXaTu NepCrneKkTMBHUM NPOAYyLEHTOM (DapMakomoriYyHMX PEeYOBMH LUMPOKOTO CrekTpa Aii. AKTyanbHUMK 3anuiialoTbesa Jocni-
[PKeHHS aKTUBHMUX MeTaboniTiB, SKi MiCTATbCA Y MilenianbHi Maci, KynbTypanbHiii piauHi nikapcbKoro KCUNoTpodHOro Makpomiuera
Fomitopsis officinalis, Ta Bu3Hau4eHHs1 ix GionorivyHoi Aji.

Meta. BusHayeHHs aHTMMIKPOGHOI aKTMBHOCTI €KCTPaKTIB KyNbTypanbHOi piAnHM Ta MilenianbHOi Macu pisHMX wrtamis Fomitopsis
officinalis i3 komekuii KynbTyp wanuHkoBux rpubie IHCTUTYTY GoTaHiku im. M.I. XonogHoro HAH VYkpainu (/BK) BigHOCHO rpam-
HeraTMBHWX Ta rpam-no3nTUBHUX BUAIB BakTepin.
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MeTopauka peanisadii. [poBefeHo gocnigkeHHs in Vvitro aHTUMIKPOBHOT akTUBHOCTI eTunaueTaTHUX eKCTPaKTiB KynbTyparbHOi pianHu
Ta BOOHO-ETUMNOBMX eKCTpakTiB MiuenianbHoi macu ana wramis F. officinalis /BK-5004, IBK-2497, IBK-2498 npoTu rpam-no3vTUBHUX
Staphylococcus aureus (B-918), Bacillus subtilis (B-901) ta rpam-HeratusHux Escherichia coli (B-906), Pseudomonas aeruginosa
(B-900), Klebsiella pneumoniae (M-123) 6akTepiin Aucko-andy3siiHAM METOA0M.

PesynbTaTtn. BcTaHOBNEHO BUCOKY aHTUMIKPOOHY aKTUBHICTb E€KCTPaKTIB KyrbTyparnbHOi piguHu Ta MilenianbHoi Macu TpyToBuka ni-
Kapcbkoro wopo Staphylococcus aureus (3onotuctoro cradinokoky) nicns 21-i 4obu KynbTuByBaHHS, Ha 28-My 00y 30Ha 3aTPUMKM
pocTty 6yna makcumanbHo — 15-25 mMm. Hamsuwi nokasHukm dikcysanu y wramis F. officinalis /BK-5004 (20-25 mm) Ta IBK-2498
(20-24 mm). AHTuMiKpoBHa akTuBHICTb BigHOCHO Klebsiella pneumoniae B ekcTpakTiB kynbTyparnbHOi piguHu nposiBnsinacb Ha 21-wy i
28-my pgoby KynbTuByBaHHSA. HaviBully aHTUMikpobHy akTmBHICTb woao Klebsiella pneumoniae BusiBuna kyneTypanbHa piavHa wramy
F. officinalis IBK-5004, piameTp 30HM 3aTpUMKu pocTy — 18 MM Ha 28-my o6y KynbTuByBaHHSA. EKCTpakTh MiuenianbHOi Macu BUSBUNN
NMOMIipHY aKTUBHICTb Ha 14-Ty 06y KynbTUBYBaHHS (7-8 MM), MakcumanbHy akTUBHICTb dikcyBanu Ha 28-my goby (12—22 mm). Hanak-
TUBHIWMM BusiBuBCS wtaMm Fomitopsis officinalis /BK-2498. He BusiBneHO aHTUMIKPOBHOT akTUBHOCTI B AOCHIMXEHMX LUTamiB OO TecT-
opraHismis: Escherichia coli, Pseudomonas aureginosa, Bacillus subtilis.

BucHoBku. BcTaHoOBMEHo, WO ekCcTpakTu MilenianbHOi Macu Ta KynbTypanbHOi pignHu wtamis F. officinalis IBK-5004, IBK-2497,
IBK-2498 matoTb BUCOKY aHTMMIKpOBHY akTMBHICTb BigHOCHO Staphylococcus aureus. MNMomipHy aHTUMIKpOGHY akTuBHiCTb Ao Klebsiella
pneumoniae cnocTepirany Ha 21-wy Ta 28-my 06y KynbTUBYBaHHS.

Knio4yoBi cnoBa: CTilkiCTb 40 aHTMBIOTKMKIB; BiONOriYHO aKTMBHI Pe4YOBMHM; MiLenii; MilenianbHa maca; KynbTypanbHa piguHa; rpam-
HeraTusHi 6akTepii; rpam-no3nTuBHI BakTepii; MeToa ANCKOBOI ANdy3ii; aHTUMIKPOOHa aKTUBHICTb.

0.B6. Muxaiinosa®, H.J1. MoeaumHok*?

1I/IHCTMTyT 6oTaHukm um. H.I'. XonogHoro HAH YkpawnHbl, Kues, YkpauHa
2K mm. Urops Cukopckoro, Kues, YkpanHa
*MHCTUTYT NULLLEBOI BrOTEXHONOMN U reHoMukn HAH YkpauHel, Kues, YkpanHa

AHTUMUKPOBHASl AKTUBHOCTb FOMITOPSIS OFFICINALIS (VILL.) BONDARTSEV & SINGER B YUCTOW KYNbTYPE

MNpo6nemartuka. Mo gaHHbIM BcemupHOM opraHu3aumm 34paBOOXpaHeHWsl, YCTOMYMBOCTb K aHTMOMOTUKaM BXOAUT B AECHATKY Hau-
GonbLUMX Yrpo3 ANsi 340POBbsA YeroBeKa, Pa3BUTUSI U NPOAOBONLCTBEHHON Ge3onacHocTM YenosevecTa. CerogHsi pe3sucTEHTHOCTb K
aHTMbMoTMKaM JOCTUIMa yrpoxarole BbICOKMX YPOBHEW BO BCeM mupe. B cBoto ovepedb yBenvyeHue npousBOACTBA CUHTETUYECKUX
nekapcTB NpuBeno K ObICTpoW agantaumu naTtoreHHONW MWKOOGMOTbI MO OTHOLUEHWUKO K CUHTE3MPOBAHHBIM XMMWYECKUM npenapartam,
MMEILMM Y3KY0 HanpaBneHHOCTb K NMPUMeHeHN0. IMEHHO NO3TOMY B COBPEMEHHON BUOTEXHOMOMMU 1 hapMaKonorMn 3HaunTENbLHOE
BHUMaHVe yAensieTcs NpupoaHbIM NpoAyLeHTaM BMonornyeckn akTMBHbIX COEAMHEHWIN, B YACTHOCTU KCUMOTPOMHBLIM MakpoMuueTaMm.
OKcnepuMeHTanbHO Joka3aHo, YTo KCUoTpodHbIN MakpomuueT Fomitopsis officinalis, unu TpyToBMK NnekapcTBEHHbIA, MOXHO cyMTaTb
NnepcrnekTUBHbIM NPOAYLIEHTOM (hapMaKoMorMyeckmx BELLECTB LUMPOKOro CrekTpa AeWCTBUsi. AKTyanbHbIMW OCTalOTCS UCCreaoBaHus
aKTUBHbIX MeTabonnToB, CoAepXaluXCcs B MULIENUanbHON Macce, KynbTypanbHON XWAKOCTU NEKapCTBEHHOTO KCMNoTpodHoro rpnba
F. officinalis, n onpegeneHune nx Guonornyeckoro 4enNCcTeus.

Lenb. OnpepeneHve aHTUMUKPOOHOW akTUBHOCTU 3KCTPAKTOB KyNbTyparbHOW XUAKOCTU U MULENMAnbHOW MacChl pas3nuyHbIX LWTaM-
moB F. officinalis ns konnexkuun KynbTyp WASANO4YHbIX rpubos MHcTuTyTa 60Tannkm um. H.I'. XonogHoro HAH YkpauHbl (/BK) no oTHoLe-
HUIO K rpaMoTpuLiaTenbHbIM U FPaMnonoXnTenbHbIM Buaam bakrepui.

MeTopuka peanusauuu. NpoBedeHo nccnegoBaHue in Vitro aHTUMUKPOBOHOW akTMBHOCTY aTUnaueTaTHbIX 9KCTPaKTOB KynbTyparbHOW
XKMOKOCTU U BOOHO-3TUMOBBIX SKCTPAKTOB MuLienuanbHon maccel Ansi wtammoB F. officinalis IBK-5004, IBK-2497, IBK-2498 no oTHOLUe-
HUIO K rpamnonoxunTensHeiM Staphylococcus aureus (B-918), Bacillus subtilis (B-901) n rpamoTtpuuatensHeiMm Escherichia coli (B-906),
Pseudomonas aeruginosa (B-900), Klebsiella pneumoniae (M-123) 6aktepusim ancko-anddy3MoHHbIM METOOOM.

Pe3ynbTaTthbl. YCTaHOBNEHA BbICOKAs aHTUMUKPOOHasA akTUBHOCTb 3KCTPAKTOB KyNbTYParnbHOMN XUAKOCTU U MULIENANbHON Macchl Tpy-
TOBMKa NnekapcTBeHHOro oTHocuTenbHo Staphylococcus aureus (3onoTucToro ctacdunokokka) nocre 21 cyTok KynbTUBUPOBaHUS, Ha
28-e cyTku 30Ha 3afepXku pocTa Gbina MakcumanbHon — 15-25 mm. Bbicokve nokasatenu dukcuposanu y wrtammos F. officinalis
IBK-5004 (20-25 mm) n IBK-2498 (20—24 mm). AHTUMUKPOGHas akTMBHOCTbL Mo OTHoLeHuto k Klebsiella pneumoniae y akCTpakToB Kyrnb-
TypanbHON XUAKOCTU MnposiBrAnack Ha 21 n 28-e CyTKM KynbTMBMPOBaHMSA. HaumBbICLIY0 aHTUMUKPOOHYIO aKTMBHOCTb B OTHOLLUEHWM
Klebsiella pneumoniae nposiBuna KynbTypanbHas xugkoctb wtamma F. officinalis IBK-5004, anameTp 30HbI 3agepXxkn pocta — 18
MM Ha 28-e CyTKM KyNbTUBMPOBaHMA. DKCTPaKTbl MULENMNANbHON Macchl NMPOSBUIIN YMEPEHHYIO aKTUBHOCTb Ha 14-e CyTKu KynbTUBK-
poBaHusa (7-8 MM), MakcUMarnbHyl0 aKTMBHOCTb UKCMpoBanmu Ha 28-e cyTku (12—22 mm). CambiM aKkTUBHbIM OKasasncsi LwTamm
F. officinalis IBK-2498. He BbisiBneHa aHTUMUKpOOHas akTMBHOCTb Y MCCNeAoBaHHbIX LITaMMOB K TecT-opraHuamam: Escherichia coli,
Pseudomonas aeruginosa, Bacillus subtilis.

BbiBoAbl. YCTaHOBMEHO, YTO 3KCTPaKTbl MULENNManbHON Macchl U KynbTypanbHon xuakocTy wrammos F. officinalis IBK-5004, IBK-2497,
IBK-2498 obnapatoT BbICOKOW aHTUMMKPODOHOWM akTUBHOCTBLIO MO OTHOLLEHMIO K Staphylococcus aureus. YMepeHHas aHTUMUKpPOGHas
akTuBHocCTb K Klebsiella pneumoniae Habntoganack Ha 21 1 28-e cyTkU KynbTUBUPOBAHUS.

KnioueBble crnoBa: CTOWKOCTb K aHTUOMOTMKaM; BMONOrMyeckn akTUBHbIe BELLECTBa; MULIENUA; MULenuanbHas Maca; KynbTypanbHas
XKMUOKOCTb; rpamoTpuLaTenbHblie 6akTepuu; rpamnonoxuTenbHble 6akTepuu; metToq AnckoBon Anddy3nn; aHTUMUKPOOHAast aKTUBHOCTb.



