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SYNERGISTIC EFFECT OF SURFACTANTS
OF NOCARDIA VACCINII IMV B-7405 AND ESSENTIAL OILS
ON CANDIDA GENUS YEAST

The increase in the number of resistant strains of Candida genus representatives, capable of forming biofilms on various
surfaces, stimulates the search for new, alternative methods of combating them, one of which is the use of compounds of
natural origin, such as essential oils. However, at the same time, their concentration should be minimal, which is due to
the ability of essential oils to cause severe damage of the human’s central nervous system and aspiration pneumonia. This
leads to the necessity of searching for new methods to reduce the concentration of essential oils and at the same time to
preserve their properties, in particular, by their use in a mixture with other antimicrobial agents, which can be microbial
surfactants. Previously, it was found that the degree of yeast biofilm destruction under the action of Nocardia vaccinii
IMV B-7405 surfactants dependson the nature of the growth substrate and is the highest in the presence of preparations
synthesized on purified glycerol. Aim. To study the synergism of antifungal activity and the role in the destruction of
biofilms of a mixture of Nocardia vaccinii IMV B-7405 surfactants synthesized on glycerol of different quality and essen-
tial oils. Methods. N. vaccinii IMV B-7405 was grown in a medium containing purified glycerol or waste from biodiesel
production at a concentration of 2% (v/v) as carbon sources. The surfactants were extracted from the supernatant of
cultural liquid by a modified Folch mixture. The antimicrobial activity of essential oils, surfactants, and their mixtures
was determined by the index of the minimum inhibitory concentration. To assess the synergistic effect of a mixture of
surfactants with essential oils, the fractional inhibitory concentration index was used. The degree of biofilm destruction
(%) was determined as the difference between the cell adhesion in untreated and treated with surfactants, essential oil,
or their mixture wells of the polystyrene microplates. Results. It was found that the surfactants synthesized by N. vac-
cinii IMV B-7405 on both purified glycerol and waste from biodiesel production showed synergistic antifungal activity in
mixtures with cinnamon and lemongrass essential oils. Thus, the minimum inhibitory concentrations against Candida
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albicans D-6, Candida utilis BVS-65, and Candida tropicalis RE-2 of a mixture of surfactants synthesized on purified
glycerol with cinnamon and lemongrass essential oils were 1.8—7.5 and 3.7— 15 ug/mL, respectively, and were lower
than in the case of using surfactants (30-60 ug/mL), cinnamon or lemongrass essential oil (156—312 ug/mL) alone.
The use of a mixture of surfactants obtained on waste from biodiesel production and cinnamon or lemongrass essential
oils made it possible to reduce the minimum inhibitory concentrations of the latter against studied yeast test cultures by
14—56 times. At the same time, the index of fractional inhibitory concentration did not exceed 0.5, which indicates the
synergism of the antifungal activity of the mixture of these compounds. The destruction of Candida yeast biofilms under
the action of surfactants synthesized on both purified glycerol and waste from biodiesel production in a mixture with
cinnamon or lemongrass essential oils reached 60—67 and 67—77%, respectively, which is an average of 25—35% higher
compared to the use of each monopreparation separately. Conclusions. The results presented in this paper confirm the
previously obtained data that N. vaccinii IMV B-7405 surfactants, synthesized on both traditional substrates and toxic
industrial wastes, have antimicrobial and antiadhesive synergistic action with essential oils, which allows us to consider
them as potential components of the so-called «antifungal locks» in the fight against of Candida genus representatives.

Keywords: Nocardia vaccinii IMV B-7405, surfactants, essential oils, yeast of Candida genus, synergism of antifungal

activity, destruction of biofilms.

In recent years, the number of reports has in-
creased about the spread of resistant Candida
strains [1, 2], 93% of which are resistant to fluco-
nazole, 35% and 7% to amphotericin B and echi-
nocandins respectively. This is mainly due to the
use of only four classes of antifungal drugs in
the hospital practice, namely azoles (fluconazole,
itraconazole, isavuconazole, posaconazole, and
voriconazole), polyenes (amphotericin B and its
lipid derivatives), echinocandins (anidulafun-
gin, caspofungin, and pyrimidine analog luci-
tosine [3], and the ability of the Candida genus
representatives (mainly C. alibicans) to form
biofilms on the surface of mucous membranes
and implanted medical devices [4, 5]. Such a
situation creates a necessity in new, alternative
to antibiotics, antimicrobial drugs, which can be
essential oils (EO). It is known that the presence
of alcohols, aldehydes, and phenols in their com-
position makes them promising antimicrobial,
antifungal, and antiviral agents that can be used
in many industries [6, 7]. However, at the same
time, their concentration should be minimal
due to the ability of EO to cause severe damage
of human’s central nervous system and aspira-
tion pneumonia [8]. This leads to the necessity
of searching for new methods to reduce the EO
concentration, and at the same time to preserve
their properties, in particular, via their use in a
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mixture with other antimicrobial agents, which
can be microbial surfactants.

Previously [9, 10], the synergism of antimicro-
bial activity and role in biofilms destruction of a
mixture of surfactants synthesized by Nocardia
vaccinii IMV B-7405 on oil-containing industri-
al waste with EO against a wide range of micro-
organisms has been found. However, those find-
ings and the results of our research presented in
[11] showed that in the presence of surfactants
synthesized on waste oil, the degree of yeast bio-
films destruction did not exceed 25—40%, while
under the action of surfactants obtained on pu-
rified glycerol, the destruction of such biofilms
was significantly higher and reached 52—72%.

In connection with the above, the aim of this
work is to study the synergism of antifungal ac-
tivity and the role in the destruction of biofilms
of a mixture of Nocardia vaccinii IMV B-7405
surfactants synthesized on glycerol of different
quality and EO.

Materials and methods. The object of the
research is Nocardia vaccinii K-8 strain, regis-
tered in Depositary of Microorganisms of the
Zabolotnyi Institute of Microbiology and Vi-
rology of NAS of Ukraine under the number
IMV B-7405.

The fungal strains Candida albicans D-6,
Candida tropicalis RE-2, and Candida utilis
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BVS-65 (isolated from oral mucosa and skin)
from the collection of cultures of the Depart-
ment of Biotechnology and Microbiology of the
National University of Food Technologies were
used as test cultures in determining the anti-
microbial activity of surfactants, EO, and their
mixture as well as their role in the destruction
of biofilms. EO lemongrass (Aromatica LLC,
Ukraine) and cinnamon (RosCosmetics LLC,
Ukraine) were used.

N. vaccinii IMV B-7405 was grown in a liquid
mineral medium of the following composition
(g/L): NaNO, — 0.5; MgSO,-7H,0 — 0.1; Ca-
Cl-2H,0 — 0.1; KH,PO, — 0.1; FeSO, - 7H,0 —
1, and yeast autolysate — 0.5 v/v. Purified glycer-
ol and waste from biodiesel production (biofuel
plant, Poltava oblast) at a concentration of 2 v/v
were used as substrates.

The quantity of extracellular surfactants was
determined using the modified-by-us method of
Bligh and Dyer after extraction with a mixture
of chloroform and methanol (2:1) from the su-
pernatant of the culture liquid as described in
the study [9, 10].

The antimicrobial action of EO, surfactants,
and their mixtures was determined by the in-
dex of the minimum inhibitory concentration
(MIC) [12] as described in the article [9]. The
results were evaluated visually by the medium
turbidity: (+) — for tubes in which the medium
turbidity was observed (growth of the testing
culture), (-) — no turbidity (no growth). The
MIC for the surfactant solution or essential oil
was defined as the concentration of surfactants
in the last tube where growth was absent.

The synergistic effect of surfactants and EO
was evaluated by the indicator of fractional in-
hibitory concentration (FIC) as the sum of the
ratios of the concentration of each substance in a
mixture to its MIC, using the formula [13]:

I =FIC = (C,/MIC,) + ( Cz/MICy),
where C A B is the concentration of the antimi-
crobial substance in the mixture;
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MIC, §is the minimum inhibitory concen-
tration of the antimicrobial substance (A or B)
used separately.

The ratio of drugs in the mixture was 1:1,
the concentration of surfactants remained un-
changed, and the oil concentration was reduced
by the method of two-fold serial dilutions; in an-
other embodiment, the concentration of essen-
tial oil remained unchanged, and the concentra-
tion of surfactants was reduced.

To obtain biofilm, 180 uL of liquid wort and
20 puL of one-day test culture suspension were
added into polystyrene microplates and incu-
bated for 24 hr at the optimal temperature. Then
the cultural liquid was poured off, and again
180 pL of fresh liquid wort and 20 pL of the sus-
pension of the test culture were added and incu-
bated for 24 hr. After 48 hr, the cultural liquid
was poured off, and into each of the wells of the
microplates (pre-covered with a biofilm), 200 pL
of preparations (surfactants and EO in the ratio
1:1) with different concentrations were added.
For the control wells, surfactant preparations
were replaced with distilled tap water (200 pL).
After 24 h of exposition, the wells were thrice
washed with 200 uL of distilled water, and the
number of adherent cells was determined spec-
trophotometrically. The degree of biofilm de-
struction (%) was determined as the difference
in cell adhesion between untreated and treated
(with surfactants, EO, or their mixture) wells in
the polystyrene microplates.

All experiments were performed in three rep-
lications; the number of parallel determinations
in experiments ranged from three to five. Sta-
tistical processing of the experimental data was
performed as described in the previous paper
[12]. The average difference was considered sig-
nificant at P < 0.05.

Results. It was found that, regardless of the
nature of the substrate used, N. vaccinii IMV
B-7405 surfactants showed synergistic antimi-
crobial activity with both studied EO (Tables 1
and 2). For example, the MICs for surfactants
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synthesized on waste from biodiesel production
against C. tropicalis RE-2-2 and C. utilis BVS-
65 were 22.1 and 44.2 ug/mL, the MIC for cin-
namon EO was 156 pg/mL, while for their mix-
tures — 5.5 and 11.0 pg/mL, respectively.

The use of surfactants formed on purified
glycerol in combination with cinnamon EO
made it possible to reduce the MIC of the latter
against the studied yeast test cultures from 156
and 312 pg/mL down to 1.8 and 3.75 pg/mL, re-
spectively (Table 1).

Similar patterns were observed when using a
mixture of IMV B-7405 strain surfactants and lem-
ongrass EO. So, regardless of the carbon source in
the N. vaccinii IMV B-7405 cultivation medium,
the synthesized surfactants in combination with
lemongrass essential oil reduced the MIC of the
latter against C. albicans D-6, C. utilis BVS-65, and
C. tropicalis RE-2-2 from 165—312 pg/mL to 2.7—
15 pg/mL (Table 2). At the same time, the index of
FIC (with the exception of the data on C. albicans
D-6), did not exceed 0.5, which indicates synergism.

Table 1. Antifungal activity of N. vaccinii IMV B-7405 surfactants,

cinnamon essential oil, and their mixtures

MIC (pg/mL)
Substrate . FIC,
for surfacFant Test culture Cinnamon ‘Surfac.tants annamon EO | FIC<0.5
synthe51s Surfactants EO in a mixture in a mixture synergy
with cinnamon EO" | with surfactants ™
Purified glycerol | Candida albicans D-6 30 312 19.5 3.75 0.2
Candida tropicalis RE-2 30 312 9.7 1.8 0.1
Candida utilis BVS- 65 60 156 39 7.5 0.37
Waste from Candida albicans D-6 22.1 156 39 5.5 0.5
biodiesel Candida tropicalis RE-2 | 22.1 312 19.5 5.5 0.37
production Candida utilis BVS-65 44.4 156 19.5 11 0.37
Table 2. Synergism of the antifungal action
of N. vaccinii IMV B-7405 surfactants and lemongrass essential oil
MIC (pg/mL)
Substrate FIC,
for surfacFant Test culture Lemongrass .Surfac.tants Le.mong.rass EO | FIC<0.5
synthesis Surfactants EO in a mixture in a mixture synergy
with lemongrass EO" | with surfactants ™
Purified glycerol |Candida albicans D-6 30 156 39 15 0.75
Candida tropicalis RE-2 30 312 24 3.75 0.13
Candida utilis BVS- 65 60 156 1.2 3.75 0.07
Waste from Candida albicans D-6 22.1 156 1.2 55 0.25
biodiesel Candida tropicalis RE-2 | 22.1 312 1.2 2.7 0.12
production Candida utilis BVS-65 44.4 156 39 5.5 0.37

Note: The error of the analysis of MIC did not exceed 5%; Tables 1 and 2: * — the concentration of essential oil
remained unchanged, and the concentration of surfactants reduced by the method of two-fold serial dilutions;
** — the concentration of surfactants remained unchanged, and the concentration of the oil reduced by the method

of two-fold serial dilutions.
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At the next stage, the possibility of using sur-
factant strain IMV B-7405 in a mixture with EO
for the destruction of biofilms was investigated.

Table 3 shows that surfactants synthesized by
N. vaccinii IMV B-7405 on both purified glycerol
and waste from biodiesel production exhibit syn-
ergism in yeast biofilms destruction in a mixture
with cinnamon and lemongrass EO in a wide
range of concentrations 6—300 ug/mL, how-
ever, the highest degree of biofilms destruction
was achieved at a concentration of 37.5 ug/mL.
Thus, with using a mixture of surfactant and EO
(37.5 ug/mL) solutions, the degree of C. albicans
D-6, C. utilis BVS-65, and C. tropicalis RE-2-2
biofilm destruction is within 60.4—76.5%, that is,
is higher than with using only surfactants (42.3—
49.9%), cinnamon oil (37.4—40.7%) or lemon-
grass (31.7—36.2%) in similar concentrations.

Discussion. By March 2022, there had been
about 1,500 papers in the PubMed [https:/
pubmed.ncbi.nlm.nih.gov/] information search
database for the keywords «antifungal activity
and EO», of which more than a third were pub-
lished from 2010 to 2021 and relate to the use of
EO/plant extracts against clinical isolates of Can-
dida genus. The increase in the number of such
works is due to several factors. Firstly, in people

Table 3. Destruction of yeast biofilms under the action

with a weakened immune system, especially
against the background of the development of the
human immunodeficiency virus (HIV), cancer
chemotherapy, and the use of broad-spectrum
antibiotics, representatives of Candida genus can
cause severe infectious diseases and form biofilms
[14—16]. Secondly, clinically important antifun-
gal agents, such as fluconazole or amphotericin B,
flucytosine, echinocandins, itraconazole or keto-
conazole, are almost ineffective against pathogens
(especially C. albicans), while their concentrations
required to reduce the metabolic activity of cells
in biofilms are 5—8 times higher than the cor-
responding MIC against planktonic forms [17].
Thirdly, due to the multi-component composition
(including the presence of phenolic terpenoids),
EOs are effective antifungal agents, including
in the fight against biofilms [15, 16]. However, a
significant disadvantage of EOs as antimicrobial
agents is their high MIC (up to several mg/mlL),
which can be reduced by using oils in a mixture
with surfactants of microbial origin.

This work is a logical continuation of our previ-
ous studies of the biological activity of surfactants
synthesized by N. vaccinii IMV B-7405 on toxic
industrial wastes and the synergism of the anti-
microbial and antiadhesive action of a mixture

of N. vaccinii IMV B-7405 surfactants, essential oils, and their mixtures

Destruction (%) of biofilm under the action of
Substrate for : :
. Test culture . Mixture Mixture
surfactant synthesis Surfactants Lemongrass | Cinnamon of surfactants and | of surfactants and
EO EO .
lemongrass EO cinnamon EO

Purified glycerol | Candida albicans D-6 42.4 31.7 374 63.2 69.3

Candida tropicalis RE-2 452 36.2 40.2 64.1 71.5

Candida utilis BVS-65 43.9 33.9 40.7 64.3 69.3
Waste from Candida albicans D-6 47.8 31.7 37.4 65.6 67.4
biodiesel Candida tropicalis RE-2 42.3 36.2 40.2 60.4 68.7
production Candida utilis BVS-65 49.9 33.9 40.7 66.9 76.5

Note: The concentration of solutions of surfactants and EO in mono- and mixed preparations was 37.5 pug/mL.
When determining the degree of biofilm destruction, the error did not exceed 5%.
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of surfactants with various biocides [9—11, 18].
The choice of waste oils and technical glycerol as
substrates allows one not only to reduce the cost
of surfactants through the use of cheap and avail-
able large quantities of these industrial wastes
but also to preserve the environment through the
disposal of hazardous toxic waste. In addition, to
date, there have been no data in the literature on
the synergistic antimicrobial effect of surfactants
synthesized on waste oil or waste from biodiesel
production with other antimicrobial compounds.
Note that since the publication of the works [9,
10], we have been unable to find in the available
literature information on the synergism of bio-
film destruction under the action of a mixture of
microbial surfactants and EO, as well as on the
synergism of their action on Candida yeast.

In a previous work [9], we noted that the spe-
cific effect of EO on bacteria or yeast depends
on their component composition. Thus, cinna-
maldehyde and limolene, which are the main
components of cinnamon and lemongrass oils
respectively, inhibit electron transport and
change protein translocation and synthesis of
cellular components in yeast. Comparison of the
synergistic antifungal action of cinnamon and
lemongrass oils mixed with the N. vaccinii IMV
B-7405 surfactant synthesized from various in-
dustrial wastes showed that surfactants obtained
on waste from biodiesel production were more
effective in reducing MIC than ones obtained on
waste oil: MIC against the studied yeast test cul-
tures decreased by 14—56 (see Tables 1 and 2)
and 8—15 times [9], respectively.

Note that there is no information in the lit-
erature on the synergism of the antimicrobial
activity of microbial surfactants and EO of cin-
namon and lemongrass. At the same time, there
are works concerning the possibility of using a
mixture of two or more EOs [19], a mixture of
EO with antifungal drugs (mainly fluconazole)
[20—24], including cinnamon [21, 22] and lem-
ongrass [23, 24]. The studies, the results of which
are presented in [20—24], are quite relevant, es-
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pecially considering the spread of fluconazole-
resistant strains among representatives of Can-
dida genus. Thus, in the presence of cinnamon
EO (MIC 62.5 pg/mL) in a mixture with flucon-
azole (MIC 1000 pg/mL), a decrease in the order
of the MIC of the antibiotic against C. albicans
ATCC 10213 was observed, and the FIC value
was 0.5 indicating their synergy [21]. The use
of a mixture of EOs of cinnamon (200 pug/mL)
and fluconazole (25 pg/mL) reduced the concen-
trations of EO and antibiotic by 8 and 4 times,
respectively [22]. In [23], it was found that the
components of lemongrass EO (limolen, nerol,
citral, linalool, geraniol, citraniol, and 1,8-cin-
eole) show a synergism of antifungal activity in
a mixture with fluconazole against C. albicans
ATCC90028. For example, the MIC of flucon-
azole and limolen was 0.1 and 2 mg/mL, while
in the mixture — 0.1 and 0.5 mg/mL, respec-
tively. The FIC value was 0.4, which indicates
synergism between the compounds’ activities
[23]. Similar patterns were observed in the case
of a combination of citral (0.25 mg/L) and fluco-
nazole (256 mg/L) against C. albicans UPV 15-
157, with an FIC value of 0.5 [24].

Given the presence of phenolic terpenoids in
the composition of cinnamon and lemongrass
EOs, in addition to their antifungal activity
against planktonic forms, they are able to destroy
biofilms. Thus, one of the established mechanisms
of their action is a decrease in the thickness of the
cell wall in representatives of Candida genus due
to inhibition of p-1-3-glucansynthase [17].

At the same time, the researchers note that
EOs are able to destroy yeast biofilms only at
certain stages of their formation. Thus, citral,
one of the main components of lemongrass EO,
is quite effective for destroying yeast biofilms at
the early stages of formation (up to 24 hr) [24].
The destruction of C. albicans ATCC90028 bio-
film formed within 48 hr is possible only with a
mixture of citral and fluconazole (effective con-
centrations of citral and antifungal agent 0.139
and 0.08 mg/mL, respectively) [23].
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Our studies have shown the possibility of us-
ing lemongrass EO in combination with N. vacci-
nii IMV B-7405 surfactants for the destruction of
Candida biofilms formed within 48 h (see Table 3).
The effective concentration of components in the
mixture, which provided a high degree of biofilm
destruction (60—67%), was only 37.5 pg/mL, that
is, significantly lower than described in [23]. It
should be noted that the percentage of biofilms de-
struction under the action of monopreparations of
lemongrass EO and surfactants obtained on both
purified glycerol and waste from biodiesel pro-
duction in the same concentration did not exceed
32—36 and 42—50%, respectively.

A somewhat higher degree of biofilm destruc-
tion (67—77%) was observed when using a mix-

ture of N. vaccinii IMV B-7405 surfactants syn-
thesized on glycerol of different quality and cin-
namon EOs (Table 3). In our opinion, this may
be due to the presence of cinnamaldehyde in the
composition of cinnamon oil, which is an effec-
tive agent in the biofilm destruction [6].

Conclusions. The results presented in this
paper confirm the previously obtained data
that N. vaccinii IMV B-7405 surfactants, syn-
thesized on both traditional substrates and
toxic industrial wastes, have an antimicrobial
synergistic effect when combined with EO,
which allows us to consider them as potential
components of the so-called «antifungal locks»
in the fight against representatives of the Can-
dida genus.
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CUMHEPITYHA [ ITOBEPXHEBO-AKTVMBHMX PEHOBMH
NOCARDIA VACCINII IMB B-7405 TA E®IPHVX OJIIV HA JIPDKIIDKI POIY CANDIDA

306i/bIIeHHA KiNMbKOCTI pe3MCTeHTHYX IITaMiB IpefcTaBHNKIB pony Candida, 3paTHUX 10 yTBOpeHHA 0i0IUIiBOK Ha
PI3HOMAHITHIX [OBEPXHSX CTUMY/IIOE MOIIYK HOBUX, a/IbT€PHATUBHIX METOAIB OOPOTHOM 3 HVUMM, OFHUM 3 SIKIX
€ BUKOPUCTAHHS CIIONTYK IIPUPOLHOTO IOXOIKeHH, 30KpeMa eipHNX oJ1ili. Ajle Ipy LIbOMY KOHIIEHTpAIis oilt
HOBMHHA OyTY MiHIMa/IbHOIO, L0 ITOB’sI3aHO 3 IXHBOIO 3[ATHICTIO CIIPUYMHSATHU CePIIO3HI YPaXKeHHs LeHTPaIbHOI
HEPBOBOI CHCTEMU TIOAVHN Ta acipaliliiHy mHeBMOHiI. Lle, y CBOIO Uepry, 3yMOB/IIOE HEOOXIFHICTD HOLIYKY LUUIA-
XiB SHIDKEHHS KOHLIeHTpaLil epipHMX orilt 63 BTpaTy IXHBOI aHTUMIKPOOHOI aKTMBHOCTI, 10 JOCSATAETHCS BUKO-
PUCTaHHAM VX CIOYK Y CyMilli 3 iHmmmy 6ioluaamu, HaIIpuKIaj, MiKpoOOHUMM TOBEPXHEBO-aKTYBHIMU Pedo-
BuHaMI. PaHinre 6y/10 BCTaHOBJICHO, IO CTYIIHb AeCTPYKUIi ApDKIKOBUX 610MTIBOK 32 il ITOBEPXHEBO-aKTUBHIX
pevoBuH (ITAP) Nocardia vaccinii IMV B-7405 3anexXuThb Bifi IpUpOAY POCTOBOTO CyOCTpaTy i € HallBUIVIM 3a
HasgBHOCTI IIpelapariB, CUHTe30BaHMX Ha ouuiieHoMy DiineprHi. Mera. Jocmimutu cuHeprisMm aHTU(YHraIbHOL
aKTUBHOCTI Ta pori y pyiiHyBanHi 6iomniBok cymiuri ITAP N. vaccinii IMV B-7405, crHTe30BaHMX Ha IIillepyHi pis-
HOI IKOCTi, Ta edipHux oniit. Metopm. N. vaccinii IMB B-7405 BupolgyBanmm y cepefoBIILi, [0 MiCTIIO AK IXKepero
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BYIVIEII0 OUMIIEHNIT [TIillepUH Ta Bigxoay BupobHMITBa biousento y KoHueHTparil 2 06.%. ITAP excrparysann
i3 cynepHaTaHTY Ky/IbTypasbHOI piayHu MoaudikoBaHow cyminmmno Pomrda. AHTUMIKPOOHY aKTUBHICTD eipHMX
omiit, [TAP Ta ix cymiuieit Bu3Ha4amu 3a MOKa3HMKOM MiHiManbHOI iHTiOy04901 KoHIleHTparil. [/ OLfiHKM crHep-
rivnoro edexry cymimi [TAP 3 edipHuMu omissMu po3paxoByBau iHAeKC PpaxuiitHOI iHri6y040i KOHIIeHTpallii.
Crynisb pyiiHyBaHH: 6io1UTiBKY (%) BUSHAYaIN AK Pi3HUINIO MDK afire3i€ro KIiTHH B HeoOpo6IeHNX i 06pobieHnx
ITAP, ediproo oni€ro abo IX CyMillIIIO B TyHKaX HMOMICTUPOIOBOroO Mikporutanuiera. PesymbraTu. BcranosineHo,
mo ITAP, cunresosani N. vaccinii IMB B-7405, npoaBnamy cuHeprisM aHTUQYHTaTbHOI aKTMBHOCTI y cyminri 3
edipHNMY O/isIMM KOPHUIIi i IEMOHIPACY SIK Ha OYMINEHOMY I/IillepuHi, TaK i Bifxogax BupoOHMITBA 6iofu3eIo.
Taxk, minimMasbHi iHribyoui koHueHTpawil mogo Candida albicans [1-6, Candida utilis BBC-65 ta Candida tropicalis
PE-2 cymimi ITAP , cuHTe30BaHUX Ha OUMIIEHOMY IIiIlepuHi, 3 e(ipHOIO OJTi€I0 KOPULIi Ta TeMOHIPACy CTAHOBU/IN
BifmoBinHO 1.8—7.5 1 3.7—15 MKI/MJI Ta Y1 HIDKIMMM, HDK 3a Aii Tinbku ITAP (30—60 Mxr/mi), edipHoi omnii Ko-
puii uu nemonrpacy (156—312 Mkr/min). Bukopucranns cymimmi ITAP, ofepxaHux Ha Bifxofax BUpoOHMIITBA 6i0-
RU3eNo, Ta epipHMX 071t KOpuLi i TeMOHTpacy ao 3MOry 3HM3UTY MiHiMaIbHi iHri6yr04i KOHIJeHTpalLiil OCTaHHIX
IIOZO JOCIIKYBAaHUX JPDKIPKOBUX TeCT-KYIbTYp y 14—56 pasis. [Ipu 1jpomy nokasumk ¢paxuiitHol iHribyoyoi
KOHILIEHTpaLil He nepeBuiyBas 3HadeHHsA 0,5, 0 BKadye Ha CMHEPTi3M aHTmbyHraanO'i AKTUBHOCTI CyMili 1ux
crionyk. Jlectpyxuis 6iomtiBox apixmkis poxy Candida 3a pii ITAP, criHTe30BaHMX SIK HA OYNIIEHOMY ITII[epUHi,
TaK i Bixoax BUpoOHuMITBA 6ioguseno, y cyMmiui 3 edpipHO0 0J1i€l0 KOPUIIi Ta IEMOHIPACY HOCSTaNa BiATIOBILHO
60—67 1 67—77%, 0 B cepefHbOMY Ha 25—35% Bullle MOPiBHAHO i3 3aCTOCYBaHHAM KOXXHOTO 3 MOHOIIPEIapariB
okpeMmo. BucHoBku. HaBegeHi y faniit po6oTi pe3ynbraty MiATBepAKYIOTh OTPUMaHi paHilte faHi mpo Te, 1o ITAP
N. vaccinii IMV B-7405, cuHTe30BaHi K Ha TpafuLiiHUX CyOCcTpaTax, TakK i TOKCUYHMX IIPOMMCIOBYX BiAX0aax,
IPOSIB/IAIOTh CHHEPriuHy 3 eipHUMY ONMiAMU aHTUMIKPOOHY Ai0, IO Ja€ 3MOTY PO3IIAATH IX AK IOTEHIIHIX
CKJIaJIOBUX TaK 3BaHUX «aHTU(YHTAIbHUX 3aMKiB» y 60poTh6i 3 pencraBHukamu pony Candida.

Kmiouosi cnosa: Nocardia vaccinii IMB B-7405, nosepxteso-axmueHi peuosunu, egpipni onit, opincoxci pody Candida,
CUHep2i3m aHmupyHearvHoi AKMUBHOC, PYLIHY8AHHS 6iONTIBOK.
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