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OrJisiAoOBI TA TEOPETUYHI CTATTI

OBSERVATION AND THEORETICAL ARTICLES

UDC 579.6:634.75

N.V. Limanska, N.V. Korotaeva, G.V. Yamborko, V.O. Ivanytsia

Odesa National I.I. Mechnykov University, 2, Dvorianska str., Odesa, 65082, Ukraine,
e-mail: limanska@gmail.com

EFFECT OF LACTOBACILLUS PLANTARUM ON TUMOR
FORMATION CAUSED BY RHIZOBIUM RADIOBACTER

The aim of investigation was to study the effect of Lactobacillus plantarum bacteria
and their metabolites on tumor formation in Kalanchoe daigremontiana Mill. plants
experimentally inoculated with crown gall agents Rhizobium radiobacter. Methods.
Leaves of test plants were inoculated with the cultures of bacteria R. radiobacter
C58 and three Lactobacillus plantarum strains or their cell-free supernatants (CFS)
with primary low pH (4.1-4.3) and with neutralized pH (6.5) in a ratio 1:1. After 45
days amount of samples with tumors and weight of tumor tissues were evaluated, and
formation of necroses were checked out. Results. Lactobacilli and their supernatants
effected tumor formation differently depending on the variant of treatment. Inhibiting
activity in a case of all three investigated L. plantarum strains was exhibited by CFS
with primary pH (4.1-4.3). Lactobacilli injected in plant tissues simultaneously with
the pathogen decreased the amount of crown galled samples both in a case of low
initial pH of cultural liquid (strain L. plantarum ONU 87 decreased in 86%, strain
L. plantarum ONU 206 — in 95%), and in a case of neutralized pH of cultural liquid
(strain L. plantarum ONU 87 decreased in 75%, strain L. plantarum ONU 206 —
decreased in 94%). Bacteria of the strain L. plantarum ONU 991 didn't exhibit the
inhibiting activity in cases of the treatments with cultures of lactobacilli and with
the neutralized supernatant. At the same time, the overnight cultures of all strains
showed clear antagonistic activity in vitro. Injecting the cultures of lactobacilli and
their supernatants both with low and neutral pH resulted in wide zones of necrosis
comparing to that obtained after the injection of tissues with sterile distillated water
with the same pH. Conclusion. Lactic acid bacteria L. plantarum differ in the level
of inhibition of tumor formation caused by R. radiobacter. Strain L. plantarum 206
was the best antagonist in these investigations: both the amount of infected samples
and weight of formed tumors significantly decreased in all variants of the treatments.
Inhibiting activity of metabolites from the cultural liquid of lactobacteria probably
is explained not only with the action of organic acids, but also with the action of
bacteriocins and other products of metabolism.

Key words: Rhizobium radiobacter, Lactobacillus plantarum, inhibition of tumor
formation, crown gall, Kalanchoe daigremontiana.

© N.V. Limanska, N.V. Korotaeva, G.V. Yamborko, V.O. Ivanytsia, 2014
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BILJIUB L. PLANTARUM HA YTBOPEHHS ITYXJIMH, CIIPUMMHEHUX R. RADIOBACTER ...

Bacteria from Lactobacillus genus inhabit the rhizosphere and phyllosphere of
plants [15], where they can comprise 0.01-1% from the total microbial population
[4]. On the leaf surfaces the representatives of species L. plantarum, L. paracasei,
L. fermentum, L. brevis, L. buchneri can be found [4; 13; 16]. Owing to their an-
tagonistic properties, lactobacilli were studied as the potential agents of biological
control of phytopathogens. The significant decrease in the symptoms on haricot
beans infected with Pseudomonas syringae was detected when plants were treated
with the strain L. plantarum 1.292 [18]. It is known that certain strains of lactobacilli
and bacterial mixes containing lactobacilli can inhibit Ralstonia solanacearum [12],
Xanthomonas campestris [5; 17], Colletotrichum gloeosporioides [ 7], Fusarium [8],
Aspergillus niger and Penicillium expansum [2; 17].

In previous investigations there were revealed the antagonistic effect of
L. plantarum in a mixture with autolysate of erwinias against crown gall agent
Agrobacterium tumefaciens (Rhizobium radiobacter according to the new nomen-
clature proposed by Young et al., 2001 [19]), the agents of black foot and soft rot
[11; 14]. The aim of the investigation was to study the effect of Lactobacillus planta-
rum bacteria and their metabolites on tumor formation in Kalanchoe daigremontiana
Mill. plants experimentally inoculated with crown gall agents Rhizobium radiobacter .

Materials and Methods

The effect of the three strains of L. plantarum from the Collection of the Chair
of Microbiology, Virology and Biotechnology of Odesa National I.I. Mechnykov
University L. plantarum ONU 87, L. plantarum ONU 206 and L. plantarum ONU
991 was studied. Lactobacilli were cultivated overnight in MRS broth at 37 °C [6]
and used in the experiments in concentration of 10° CFU (colony forming units)/ml
typical for overnight cultures. To obtain the cell-free supernatant (CFS), overnight
cultures in liquid medium were centrifuged at 10 000 g 10 min and filtrated through
the bacterial filters with the diameters of pores 0.22 um (Millipore Millex-GS, Merck
Millipore). The effect of supernatants of lactobacilli with primary low and neutral-
ized pH was studied in vitro on a lawn of R. radiobacter C58 by the well-diffusion
method. In the same way the sterile distillated water (SDW) with the low and neutral
pH was applied onto the lawn of phytopathogen. The presence of growth inhibition
zones was observed after overnight cultivation at 28 °C.

As test-plants Kalanchoe daigremontiana Mill. were used. Plants were infected
with bacteria of R. radiobacter C58 strain kindly provided by Senior Research As-
sociate of D.K. Zabolotny Institute of Microbiology and Virology of NAS of Ukraine
Dr. F.I. Tovkach. Rhizobia were cultivated overnight in LB broth [1] at 28 °C and
used for further investigations in concentration of 10* CFU/ml.

Inoculations were carried out in three independent experiments by the injection
method. In each of the independent experiments, 3—5 injections on a leaf of 25-30
plants were done. 10 pl of overnight rhizobial cultures and tested liquids (overnight
cultures of lactobacilli and their supernatants with primary low and neutral pH) in
aratio 1:1 were injected in leaf tissues [9]. The positive control of tumor formation

_— ISSN 2076—0558. Mikpobioaocis i 6iomexnoaoeisn. 2014. Ne [. C. 8—18 —— 9
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was the mixture of overnight rhizobial culture and SDW with the same pH as in
overnight cultures of lactobacilli. Also SDW was injected in leaves as a control for
necroses formation.

After 45 days, amount of crown galled samples, weight of tumor tissues and
character of necroses were checked out.

Significant differences between the mean values were estimated by Student’s
criteria on significance level not less than 95% (p<0,05). The data were calculated
by the Excel program.

Results of Investigation and Their Discussion

In vitro on Petry’s dishes the tested strains of lactobacilli revealed the clear an-
tagonistic activity of overnight cultures and CFS with low pH, which was exhibited
as the zones of absence of phytopathogen growth with the diameter of 8—10 mm.
The neutralized CFS did not inhibit the growth of R. radiobacter C58 that gave us
the possibility to hypothesize that the key factor of phytopathogen inhibition was the
low pH. To reveal the possible role of acidic medium in inhibition of tumor forma-
tion, further investigations in vivo were carried out both with the primary low pH
4.1-4.3 and with the neutral pH.

Further investigations in vivo have shown that the simultaneous injections of
cultures of lactobacilli and their metabolites and inoculation of K. daigremontiana
with the phytopathogen R. radiobacter C58 inhibit tumor formation in the majority
of variants of the treatment. Inhibiting activity in cases of all three strains has been
exhibited by the CFS with the primary low pH of overnight culture (pH 4.1-4.3). The
treatment with the CFS of L. plantarum ONU 87 culture decreased the amount of
crown galled samples in 71.7% (Fig. 1), L. plantarum ONU 206 —in 84,0% (Fig. 2),
L. plantarum ONU 991 —in 68.1% (Fig. 3).

70
e Ocontrol R. r C58
)
60
-
: | 1
E 30 Bculture L. p ONU 87,
Ei pH 42
z 40
& Oculture L. p ONU 87,
@
= 30 pH 6.5
g
< 20 _ OCFS L. p ONU 87.
=]
= pH 4.2
= ,—[— ]
2 10
g - BCFS L. p ONU 87,
pH 6.5

<

Fig. 1. The effect of bacterial culture and cell-free supernatant of Lactobacillus plantarum
ONU 87 on tumor formation caused by R. radiobacter CS8 in plants K. daigremontiana
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Bacterial cultures injected in plant tissues simultaneously with the pathogen
decreased the amount of crown galled samples both in case of low initial pH of
cultural liquid (strain L. plantarum ONU 87 decreased in 86%, strain L. plantarum
ONU 206 — in 95%) and in case of neutralized pH of cultural liquid (strain L. plan-
tarum ONU 87 decreased in 75%, strain L. plantarum ONU 206 — decreased in
94%) (Fig. 1 and Fig. 2).

70
& OcontrolR. r C58
L
5' 60
£ 50 . Bculture L. p ONU 206,
g pH 4.3
=
= 40
2 Oculture L. p ONU 206,
2 pH 6.5
2 30
g
&z 2 OCFS L. p ONU 206,
[=]
- pH 4.3
=
2 10
£ BCFS L. p ONU 206,
B s PH 6>

0

Fig. 2. The effect of bacterial culture and cell-free supernatant
of Lactobacillus plantarum ONU 206 on tumor formation caused
by R. radiobacter C58 in plants K. daigremontiana

The supernatant of the strain L. plantarum ONU 206 culture with pH 6.5 also
had the inhibiting effect on tumor formation decreasing the amount of infected
samples in 70.6%. The neutralized CFS of other strains — L. plantarum ONU 87 and
L. plantarum ONU 991, did not decrease the manifestation of crown gall. Besides,
the strain L. plantarum ONU 991 did not inhibit any tumorigenic activity of crown
gall agent when overnight cultures both with primary pH (4.1) and neutralized pH
(6.5) were applied. This fact does not coincide with the results of investigations in
vitro, when CFS of the L. plantarum ONU 991 culture with a primary pH inhibited
the growth of phytopathogen as the same effective as the CFS of other strains.

Although the strain L. plantarum ONU 991 exhibited antagonistic activity in
the tests on phytopathogen lawns, in the investigations on plants its effect on tumor
formation was not the same, and only the CFS of overnight culture with initial low
pH inhibited the formation of tumors.

ISSN 2076—0558. Mikpobioaocis i 6iomexnoaoeisn. 2014. Ne [. C. 8—18 —— 11



H.B. Jlimancbka, H.B. Koporaesa, I.B. SIm6opko, B.O. IBanuns
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The strain L. plantarum ONU 206 was the best antagonist in these investiga-
tions. Both the amount of infected samples and weight of formed tumors significantly
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Fig. 3. The effect of bacterial culture and cell-free supernatant
of Lactobacillus plantarum ONU 991 on tumor formation caused
by R. radiobacter C58 in plants K. daigremontiana

decreased in all variants of the treatments (Fig. 2, Fig. 4, Fig. 5).
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Fig. 4. The percentage of tumor tissue weight in the variants of treatment
with the culture and supernatant of Lactobacillus plantarum ONU 206

comparing to the control
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It is possible to hypothesize that the inhibiting activity of CFS with pH 6.5 is
probably caused by the effect of bacteriocins or other antagonistic compounds which
should be revealed during the further investigations.

Control - L.p. ONU 87 pH 4,2; L.p. ONU 87 pH 6,5; CFS L.p. ONU 87
R.r. C58, pH 6,5 R.r. C58 R.r. C58 pH 4,2; R.r. C58

CFS L.p. ONU 87 L.p. ONU 206 pH 4,3; CFS L.p. ONU 206 CFS L.p. ONU 206
pH 6,5; R.r. C58 R.r. C58 pH 4,3; R.r. C58 H 6,5; R.r. C58

}
Lp.ONU 991 pH4,1; | L.p.ONU99I pH6,5; | CFSL.p. ONU99I,pH | CFS Lp. ONU 991

R.r. C58 R.r. C58 4,1 R.r. C58 pH 6,5; R.r. C58

e

SDW pH 4,1; SDW pH 4,2; SDW pH 4,3; SDW pH 4,5;
R.r. C58 R.r. C58 R.r. C58 R.r. C58

Fig. 5. Tumors formed on K. daigremontiana leaves after the inoculations
with R. radiobacter C58 and different variants of the treatments
with cultures of lactobacilli and their CFS

The obtained data show that the injections of bacteria of L. plantarum ONU 87
and ONU 206 strains both with pH 4.1-4.3 and pH 6.5 did not differ significantly
by the effect of action (Fig. 1, Fig. 2). Thus, in the case of the tested strains the
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antagonism is ensured by the presence of bacteria in plant tissues which actively
inhibit the phytopathogen action not depending on the primary pH of the injected
cultural liquid.

To check out if the low pH of the cultures of lactic acid bacteria and their CFS
is the main factor of antagonism, the tests for the effect of SDW with the pH typical
for the overnight cultures of L. plantarum in vitro and in vivo have been carried out.
There were no zones of growth inhibition on the lawns of R. radiobacter C58. As
it is known [10], rhizobia can grow in a wide range of pH including pH 4.0. Thus,
only the low pH of the cultures of lactobacilli cannot explain their inhibition effect
on tumor formation.

Necroses on kalanchoe leaves formed as the result of separated injections of
lactobacilli, their metabolites and SDW with the same low pH were also different

(Fig. 6).

Control - L.p. ONU 87, CFS L.p. ONU 87, L.p. ONU 206,
R.r. C58, pH 6,5 pH 4,2 pH 6,5 pH 6,5

SDW, SDW, SDW, SDW,
pH 4,1 pH 4,2 pH 4.3 pH 4,5

Fig. 6. Necroses formed as the results of injections of bacteria, their metabolites
and sterile distillated water with low pH into the kalanchoe leaves

SDW with the low pH caused only the slight necroses spots. Opposite, the
injections of the cultures of lactobacilli and their CFS both with low and neutral
pH caused the vast zones of necroses. This makes possible to hypothesize that the
injection of lactobacilli or their metabolites results in a hypersensitivity reaction
which probably leads to inhibition of tumor formation. The fermentative activity
of lactobacilli towards wounded plant tissues [3] with the same probability could
result in some damages.

Thus, the studied lactic acid bacteria of L. plantarum strains differ in the level
of inhibition of tumor formation caused by R. radiobacter in the experiments in
vivo on K. daigremontiana plants. Strain L. plantarum 206 was the best antagonist.
Bacteria of this strain significantly decreased both the amount of infected samples
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and weight of formed tumors. It was hypothesized that the inhibiting activity of
metabolites from the cultural liquid of lactobacteria is explained not only with the
action of organic acids, but also with the action of bacteriocins or other products of
metabolism which will be the subject of further investigation.
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BIIJIUB LACTOBACILLUS PLANTARUM
HA YTBOPEHHA IIYXJIMH, CIPUMUHEHUX RHIZOBIUM
RADIOBACTER

Pedepar

MeTtoro docridoicenns 6yno susuenns eniugy bakmepit Lactobacillus plantarum ma
ix memabonimis na ymeopenns nyxaun y pociur Kalanchoe daigremontiana Mill. 3a
IHOKYISIYIL 30y OHUKamu bakmepianvro2o paxy Rhizobium radiobacter. Metonn. Jlucms
mecm-pociun iHoKymosanu Kyiemypamu 6axkmepiti R. radiobacter C58 ma mpvox
wmamie Lactobacillus plantarum abo ix nadocadosumu piounamu (HOP) 3 éuxionum
Huzbkum 3navennsam pH (4,1-4,3) ma 3 nelimpanizosanum pH (6,5) y cniggionowenni
1:1. Yepe3 45 0nis epaxosyeanu KinbKiCmb 3pa3Kis, y AKUX YIMEOPUNUCA NYXTUHU, MACY
NYXTUHHUX MKAHUH I 8iOMIYaiu ymeopenns Hexposis. Pesyavraru. [loxazano, wjo
Ha YMEOPEeHHs NYXAUH NTaKMoOayuIyu ma ix Haoocaoosi piounu 8NAUEAIU NO-PIZHOMY
6 3anedxcnocmi 6i0 eapianma 0Opobru. IHeibysanrbHy akmueHicmes y 6UNAOKY YCiX
mpvox docnioxcenux wmamis L. plantarum npossuna HOP 3 suxionum pH (4,1-4,3).
Jlakmobayunu, 86edeni y pociunHi MKaHUHU 0OHOYACHO 13 NAMO2EHOM, 3MEHULY8AIU
KIMbKICMb 3pA3Ki6 i3 CUMRIMOMAMU 6AKMeEPIiaibHo20 PaKy sAK V UNAOKY HU3LKO2O
suxionoeo pH xynomypanvnoi piounu (wmam L. plantarum OHY 87 smenuysas na
86%, wmam L. plantarum OHY 206 — na 95%), max i y eunaoky neiimpanizo8ano2o
PpH xynomypanvnoi piounu (wmam L. plantarum OHY 87 smenwyeas na 75%, wmam
L. plantarum OHY 206 — na 94%). baxmepii wmamy L. plantarum OHY 991 ne npo-
AGNANU THEIOY8ANLHOT AKMUBHOCMI Y UNAOKY 0OPOOKU KYIbMYpaMu 1aKmooayui, a
MAKOHC HEUMPANI308aHOI0 HA0OCA0B8010 PIOUHOI0. B moil sice wac 006086i Ky1bmypu
YCIX wWmamie in vitro 8us8uIU 4imKy aHma2oHicmudHy akmueHicms. Beedenus Kyiv-
myp 1akmodayui ma ix Ha00CcadoBuUX PIOUH K 3 HU3bKUM, MAaK i3 Heumpaivhum pH,
npU3800UI0 00 NOUUPEHUX 30H HEKPO3Y  NOPIGHAHHI 3 MAKUMU 34 iH €KYill MKAHUH
CMepuIbHOW0 OUCIMUTLOBAHOIO 800010 3 MAKUMU camumu 3Havenuamu pH. BUCHOBOK.
Monounokucni baxmepii wumamis L. plantarum 6iopiznsiiomscsi 3a pigHem NPuSHiueHHst
nyxaunoymeopents, cnpudunenoeo R. radiobacter. [llmam L. plantarum OHY 206
BUABUBCSA HAUKPAWUM AHMASOHICTNOM Y OGHUX 8UNPOOYBAHHAX: 3d YCIMA 8apianmamu
00pPO6OK ICMOMHO 3MEHULYBAIUCD SIK KUIbKICMb IH(IKOBAHUX 3pA3KI6, MAK | MACA YMeE0-
peHux nyxaut. Ineioysanvna akmueHicmes nPoOYKmMie Memadonizmy, uo Micmsmocs
6 KYIbmypaibHill piOuni iaxmobaxmepii, UMO8IpHO, 00yMo6ieHa Jicio He auwe
OP2AHIYHUX KUCLOM, A MAKONC 6AKMePioyunie abo iHuux npooyKmie Memaoouizmy.

Knwouwosi crnoea: Rhizobium radiobacter, Lactobacillus plantarum, npueniuenns
nyxaunoymeopenns, bakmepianonuil pak, Kalanchoe daigremontiana.
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BJIUAHUE LACTOBACILLUS PLANTARUM HA OBPA3OBAHUE
OITYXOJIEHX, BBI3BBAHHBIX RHIZOBIUM RADIOBACTER

Pedepar

Heasto uccreoosanus oviio usyuerue eauanusa 6akmepui Lactobacillus plantarum u
ux memaboaumos Ha obpazosarue onyxonetl y pacmenuti Kalanchoe daigremontiana
Mill. npu unokynayuu 6o36youmenamu baxmepuaivrHozo paxka Rhizobium radiobacter.
MeTtonabl. Jlucmosa mecm-pacmenutl UHOKyIuposanu Kyiomypamu R. radiobacter C58
u mpex wmammos Lactobacillus plantarum unu ux Ha00CaoOUHbIMU HCUOKOCHIAMU
(HOJK) kax c nepsuunvimu Huskumu 3naverusmu pH (4,1-4,3), max u ¢ neimpanu-
s06annvimu pH (6,5) 6 coomnowenuu 1:1. Yepes 45 owueii yuumsisanu Konuuecmeo
00pa3yo8 ¢ ONYXONAMU, MACCY ONYXONEBbIX MKAHel U ommeyaru obpazoeanue He-
Kposos. PeynwTarsl. [lokazano, umo na obpazosanue onyxoneu 1akmooayuinbl u ux
HA00CcadoyHble HCUOKOCU GIUANU NO-PASHOMY 8 3AGUCUMOCTNU OM 8apuanma oopa-
bomku. Mneubupyowyio akmugHocme 6 ciyuae 6cex mpex ucCie008aHHbIX WMamMMOo8
L. plantarum nposasunra HOXK c nepsuunvim pH (4,1-4,3). Jlakmobayuinvl, 66edeHHble
8 pacmumensvHble MKaHU 00HOBPEMEHHO C NAMOSEHOM, YMEHbUAIU KOTULEeCME0 00-
pasyos ¢ cumnmomamu OAKmepuaibHo20 paka Kaxk 6 ciyude HU3K020 NepeUuiHo2o
PpH xynomypanvnou scuokocmu (wmamm L. plantarum OHY 87 ymenvwan na 86%,
wmamm L. plantarum OHY 206 — na 95%), max u 6 ciyyae nHeumpanuzo8anno2o
PpH xynomypanvnou scuokocmu (wmamm L. plantarum OHY 87 ymenvwan na 75%,
wmamm L. plantarum OHY 206 — na 94%). baxmepuu wmamma L. plantarum OHY
991 ne npossanu uneubUpyIOwel aKkmueHoCmuy 6 ciyuae 06pabomKu Kyibmypamu
JAKMOOAYUINL, a MAKHce HeUMpPAIU308aHHOU HAOOCAOOUHOU HCUOKOCIBIO. B mo dce
camoe 8pems CymouHwle KyIbmypbl 6ceX WmMamMOo8 in Vitro 8bIsAGUIU YemKYI0 aHmd-
2OHUCTUYECKYIO aKMUGHOCMb. Beedenue Kynomyp 1akmooayuin u ux HadocadouHbIx
JcUOKOCmell KaK ¢ HU3KUM, maxk u ¢ HeumpanioHeim pH, npusoouno x obuupHuim
30HAM HEKpO3a N0 CPAGHEHUIO C MAKUMU 6 Clyyae UHbEeKYUll mKaHel CmepuibHoOll
OUCMUNTUPOBAHHOTU 800011 ¢ maxkumu sce 3Havenuamu pH. BeiBoa. Monounoxucivie
baxmepuu wmammos L. plantarum omauuaromcs no yposHio yeHemeHus: Onyxoneo-
bpazosanus, evizéannozo R. radiobacter. IlImamm L. plantarum OHY 206 evisguics
AYHWUM GHMA2OHUCTOM 8 OAHHBIX UCHLIMAHUAX: 60 8CEX 8APUAHMAX 00PAOOMOK
CYWeCmBenHO YMEHbUUANUCL KAK KOIUYeCmE0 UHPUYUPOBAHHbIX 00pa3yos, max u
Macca 06pazoeannslx onyxoneu. Hneubupylowas akmueHocms npooyKmos memaoo-
JUBMA, COOEPACAWUXCS 8 KYbMYPATLHOU IHCUOKOCIU IAKMOOAKmeputl, 6eposimHo,
00ycnosnena oelicmeuem He moabKo OP2AHUYeCcKUX KUCIOM, a Maxice 6akmepuoyuHog
unu Opyeux npooyKkmos memabonusma.

Knwuesvie cnoesa: Rhizobium radiobacter, Lactobacillus plantarum, yenemernue
onyxoneobpasosanus, baxmepuanvhwlil pak, Kalanchoe daigremontiana.
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UCCJEJOBAHUE AHTUAJIEHOBUPYCHOM
AKTHBHOCTH HOBBIX ®TOPCOAEPKALINX
I'ETEPOIIMK/IMYECKUX COEJAMHEHUU

Lleny pabomel: ucciedosanue YumomoKcuiecko2o 0eicmeus U aHmueupyCHol
AKMUBHOCMU HOBBIX (Pmopcodepaicaujux HyKIeO3UOHbIX COCOUHEeHULl Ha MOOenu
adenosupyca uenogexa u onpeoeneHue poiu OmoenbHbIX hpazmenmos MoLeKyil 8 Ux
axmugHocmu. Memoowl. [fumomoxcuueckoe Oeticmgue coeOUHeHUl onpeoesiiu Ko-
nopumempuieckum MTT-memooom. Aumueupychyio aKkmueHoCms 6ewecms usyuaiu
YUmo-mopporocudeckum Memooom no HATUUUIO GUPYCCREYUPUUECKUX BHYMPUAOep-
HObIX 6KIIOUEHU, NPUMEHSIS. Kpacumens akpuoOuHoswlll opandicesvili. Pezynomamuot.
B oannou pabome uccrnedosana yumomoxcuunocmos 2N-3ameujeHHbIX-4-mo3un-5-
nonugmopanxun-1,2,3-mpuazonos ons kiemounvix aunutl Hep-2 u Hela. Boissnena
3a6UCUMOCMb MOKCUYHOCIU COCOUHEHUTI OM CMPYKMYPbL 3amecmumeneil 6 apoma-
muueckux konvyax monexyr. Couemanue ocmamros 3-X10p—mempauoponupana,
3-xnop—mempacudpoypana uiu oucuopo@ypana 6 euKo3UOHOU YaACmu MOLEK)YIbl
¢ mpugmopmemunom uny nepoHmopnponuIoM 6 mpuUasoIbHOM KOIbYe YCUTUBAILO
moxcuyHocms coedurenuil. In vitro nokazana anmu HAdVS akmuernocmo 3-x coedu-
nenuii (G7, G8 u G10). Dppexmuenas anmueupycnas xonyenmpayua (EC,) ona
Hux cocmasnsna 16, 70 u 186 mxe/mn, a unoexc cenekmugnocmu 6wl paser 91, 8 u
4, coomeemcmeenno. Bvleoodwl. Bvicokue nokazamenu aHmusupycHou akmueHOCmu u
He3HAYUMeNbHAas YumomoxkcuuHocmy coeounenuss G8 denarom e2o nepcnekmusHbiM
8 niane pazpabomki aHMUBUPYCHO2O CPeOCHEd, HANPABIEHHO20 HA NPe0OONeHUe
unpexyul, 8bI36AHHBIX AOEHOBUPYCAMU.

Knwueswvie cnoea: hmopcooepircawue nykaeosuosl, a0eHOSUPYC, AHMUBUDY CHASL
AKMUBHOCMb.

AnenoBupycsl yenoseka (HAdV) 3aHumarot TpeTbe MecTo 1o pacrnpocTpaHeH-
HOCTH B TPYTIIIE OCTPBIX PECIIUPATOPHBIX BUPYCHBIX HH(peKnii. OCOOEHHOCTHIO ajie-
HOBHPYCHOM MH()EKIINY SBISIETCS €€ CIOCOOHOCTD K PA3INYHON TSHKECTH ITOJINKITH-
HUYECKHUX MPOSIBIICHUI. BUPYChI BBI3BIBAIOT OCTPHIE M XPOHUUECKHUE PECTTUPATOPHBIE
3a00JeBaHusl, THEBMOHUH, KOHBIOHKTUBHUTHI, TACTPOIHTEPHUTHI, TEMOPPAarunuecKue
LUCTUTHL. B HEKOTOPBIX Ciayyasx aJeHOBHPYCHI MOTYT BbI3bIBATh M€NATUTHI, MUO-
KapJIuThl, MCHUHTO3HIEhaTUThL, TUM(paneHuTsl, raiiMopuTsl [ 1]. Tspxenoe Tedenne
3a0oseBaHuil HAOMOAeTCs y AeTel MIIAAIIET0 BO3pacTa, MMMYHOAE(OUITUTHBIX JIHIL
Y MAIMEHTOB rociie TpancuianTamuu [ 12, 14, 15]. HAdV MoryT nurensHoe BpeMst
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HaXOAMTHCS B TATEHTHOM COCTOSTHUH B JIMM(OUTHBIX TKAHSIX, OKa3bIBaTh UMMYHO-
JETPECCUBHOE ACWCTBUE U AKTUBUPOBATHCS MO BIMSHUEM PA3IHUHBIX (PAaKTOPOB.

B mupe moka He co3maHo BBICOKOI(DPEKTUBHBIX CHEMU(DUUSCKUX JTHIICH3H -
POBAaHHBIX MPENApaTOB ISl JICUCHUS aJCHOBUPYCHON MH(peKuu [7, 8], mosTomy,
aKTyaJbHBIM OCTAETCs MOUCK MPEnapaToB U CXEeM TEpaIuy, KOTopble ObUH OBl HE
TOJIBKO A(PPEKTUBHBI U OE30MACHBI JaXKe TP JITUTEILHOM MTPUMEHEHHH, HO H JI0-
CTYITHBI TIO CTOUMOCTH JIJIsl ITUPOKOTO KpPyTa MalueHTOB.

Lenbio paboThI OBLTO HCCIEIOBAHIE IUTOTOKCUYECKOTO ICHCTBHUS M aHTHBHUPYC-
HOW aKTUBHOCTH HOBBIX (PTOPCOIEPIKAIINX HYKICO3UTHBIX COSTUHEHII Ha MOJICIIN
aJICHOBHpYCA YEJIOBEKa U OIpEeNIEHHE POJIM OTJEIbHBIX (PparMeHTOB MOJIEKY]T B
UX aKTUBHOCTH.

Marepuajiabl 1 METOABI

B pabote ncnonb3oBanu KyasTyphl IepeBUBaeMbIX KIeTOK Hep-2 — kieTku kap-
IUHOMBI TOpTanu yenoseka u HelLa — kapuuHOMBI mieliku MaTku. KieTku KynbTuBH-
POBaJIH COTTIACHO OOMIETPUHATON MeToAMKe [3]. DTaNTOHHBIN IITaMM aICHOBHpYCa
genoBeka S ceporuna (HAAVS) momyden n3 koyutekiun MHCTUTYTa MUKPOOHOIOTHN
Bynanemrckoro MEIUIIMHCKOTO YHHUBEpCUTETa. Bupyc HaKkarimBaiy Ha KylIbType
kietok Hep-2, xpanunu nipu — 20 °C [3].

leTeponukiuecKkrue COeNMHEHHS, C PA3IMYHBIMHI 3aMECTUTENSIMU B HYKJICH-
HOBOM OCHOBaHHH 2N-3aMelleHHbIe-4-TO3WI-5-TIoaudTopankmi-1,2,3-Tpruazons
(tabm. 1): rpudTopmermn (G14, G6, G8, G10, G12), nepdropnporun (G7, G9, G11,
G13), ronmuncynbdonmn (G6-G14) u mMHUKO3UAHBIM (PParMEHTOM: 3-XJIOpTETparu-
npodypan (G8, G9), 3-xnoprerparuaponupat (G6, G7), nuruapodypan (G12, G13),
muruapormpad (G10, G11). Coenuaenus 10 KoHIEHTpanuu 20 MIr/mMi1 pacTBOPSUIN
mumertuicyibdokcuaom (DMSO, Sigma, CLLA) 1 XpaHuiu 10 UCTIOIB30BAHUS TIPU
+4 °C. Paboumne cepuifHble TBYKpaTHbIE pa3BENEHUS COSAWHEHHUH OT 1 Mr/mi 1o
64 MKT/MJI TOTOBHJIM Ha Cpejie IS KYJIBTYp KiIeTok 0e3 chiBopoTku (RPMI-1640,
Sigma, CIIIA) HenocpencTBeHHO Mepe ucnoinb3oBaHueM. CTepHIN30BaIl pacTBO-
pBI GUIBTPOBAHUEM UYepe3 MITIPUIICBBIC MEMOpaHHbIE (DUIBTPHI C TUAMETPOM TIOp
0,22 mxw™ (Sarstredt, I'epmanus).

IuToToKCHUECKOE NENCTBUE COETMHEHUH oTpeaensiiu ¢ moMompio MTT-tecta
no crangaptHoi meronuke [10]. Ucnonb3yst nporpammy JTWHEHHOW perpeccuu
Microsoft Excell0 mis Pentium Pro, onpenessim KOHIIEHTPAIHUIO COSTUHEHUH, TI0-
JABJISIOLIY IO )KM3HECTIOCOOHOCTB KiIETOK Ha 50% 110 cpaBHenuto ¢ kouTponem (CC,).

Jlnst BIABIICHUS! MHPUUIUPOBAHHBIX aJ€HOBUPYCOM KIIETOK, COJEPIKAIINX
BHUpycocnenupuueckue BriodeHus [2], kietku Hep-2 wim Hela BeipamuBamu
B IIpOOMpPKax C MOJIOCKaMH MOKPOBHBIX cTekoisl. Yepes 24 yaca cpeny yaaysiiv u
KJIETKH HH()UITUPOBAII BUPYCOM ¢ MHOKecTBeHHOCTHIO 10-20 BOE/knetky. [Tocne
ajicopO1My BUpyca B Te4eHue 1,5 4 mpu KOMHATHOM TeMIIepaType KIETKH OTMBIBAIIN
pacTBopoM XeHKca U J00aBIISUIH MOACPKUBAIOIIYIO CPELY, COAEPIKAILYIO HCCIe-
JyeMble COCIMHEHUS B Pa3IMYHBIX KOHIEHTpanusax. Ha KaxIyro KOHIIEHTPALHUIO
MCTIONB30BAIH 10 3 MPOOUPKH ¢ KIeTKaMU. B kauecTBe KOHTPOJIS MCIIOB30BAIN
KJICTKH, WH(PHUIIMPOBAHHBIEC aIECHOBUPYCOM IPU OTCYTCTBUH COCITMHEHHUN B cpejie
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(koHTpOJB BUpyca). Pesynbrarel yunteiBanmm depe3 48 4. KieTku oTMbIBaim pac-
TBOpOM XeHKca, pukcupoBanu 96° STUIOBBEIM CHUPTOM U XPAHUIIN IPH KOMHATHOM
TeMIIepaType A0 AanbHeero uccienoBanus. C 1esbio BEISBICHHUS BHY TPUSAICPHBIX
JIHK-conepskanux BupyccrnenuGuaeckux BKIFOUYSHUH KICTKH OTMBIBAIA PACTBO-
pom Xenkca, ¢moopoxpomuposanu 0,01% pacTBOpoM akpUAWHOBOTO OPAH)KEBO-
ro B TeueHHe 1—5 MUH W HCCIEeOBAIM B JTIOMHUHECIIEHTHOM MUKpockorne MJI- 2
(JIOMO, Poccus), ncniomnn3ys oobextuB 40x. Ha ka>kaom 13 3-X CTEKOII ONpeIesuTin
KOJIMYECTBO KJIETOK C BKIIOUEHUAMHU U3 500 MOACYMTAHHBIX KJIETOK MOHOCIOS.
WNurubupyromiee BIUSHUE COCAMHEHUN HA PENPOIYKIHIO BUPYCa ONMPEICIISUIA 10
PEeNyKINH Yrciia HHQUIMPOBAHHBIX KIETOK B OIBITE MO CPABHEHUIO C KOHTPOJIEM,
ATOT MOKa3aTel b BEIPAYKAIH B TIPOIICHTAaX U onpeAesisiiu 1o popmyrte [4]: [IponeHT
uaru6uposanus = 100 — (O*100/K), roe K — konmudecTBO KJIETOK C BKIIOYCHUSIMU
B KOHTpoue, O — KOIMYEeCTBO KJIETOK C BKIIOUEHUSIMH B OTIBITE.

3a sdpexTuBnyro konuenTpanuio (EC, ) npuHrMany Ty, 9To BBI3bIBANIA YMEHB-
menue Ha 50% uncia KieTok ¢ BKimouenusamu. [l onpenenenns EC,  ucnones3osain
nporpammy JmHeitHo# perpeccun Microsoft Exell10 ans Pentium Pro.

Pe3yabTarsl 1 UX 00CyKIeHUE

Kpureprem onenku cnenuduyeckoii akTHBHOCTHU JIE€KAPCTBEHHBIX COSTNHEHHN
B KyJIBTYPE KJIETOK SIBJIACTCS MHJAEKC ceneKTuBHOCTH (SI), xak otHomenune CC,
(IIMTOTOKCUYECKOHM KOHIIEHTpAInH, Kotopas Ha 50% rmomaBiseT )KU3HECTIOCOOHOCTh
kietok) k EC, | (3¢ dexTnBHOl KOHIEHTpamu, koTopas Ha 50% HHruOupyeT penpo-
OyKnuioo Bupyca) [4]. ManoTokcH4HbIe TpenapaTsl, 3HAUUTEILHO TOIABIISOIINE
PENPOYKIINIO BUPYCa, UMEIOT BEICOKUH MOKa3arenb SI, MOTYT UIMETh U 3HAYUTEIb-
HBIH JIedeOHBINH AP (DEKT.

Bruto mpoBeneHo uccieoBaHue IUTOTOKCHYECKOTO JCHCTBUS HOBBIX (TOP-
COZIePKAIINX TeTePOIMKINYECKUX COSAMHEHUN B JIBYX JIMHUAX MEPEBHUBACMBIX
KJIETOK, YyBCTBUTEJBHBIX K ajicHOBUpYycam denoBeka: HelLa u Hep-2. Pesynbrars
aHaJIM3a IUTOTOKCHYECKOTO ACUCTBHS COSTMHEHHUH MpUBEACHBI B Tabnu1ie. bonbioe
KOJIMYECTBO COCIMHEHUH OBLIO TUIOXO PACTBOPHMO B Cpeae JUIS KyJIBTYp KIIETOK,
TaKWe COCAMHCHUS OBbLIH, MPEUMYIIESCTBEHHO, TOKCUYHBIE s KiaeTok Hela. Tlo
IUTOTOKCUYHOCTH COSTMHEHNUS yCIIOBHO MOJIEITMIN Ha TOKCUYHBIE (B KOHLIEHTPAIHN
10 300 mkr/mut) 1 ManoTokcuuHbIe (0T 300 MKI/MII U BBIIIIE).

Tokcuyeckoe MeUCTBUE COEIMHEHUN OTIMYAIOCH B 3aBUCUMOCTH OT UCIONb-
30BaHHOH JIMHUU KJIETOK, YTO, BO3MOXHO, CBSI3aHO ¢ (DyHKIIMOHAIBHBIMUA OCOOCH-
HOCTsMH KJeToK. Tak, coequnenus G6, G7, G12 ObuI 001e¢ TOKCHYHBI 17151 KIIETOK
HeLa, mx CC, coctapnsana 194-298 mkr/mi, Torna Kak Juist JMHUK KiaeTok Hep-2
MOKa3areIb TOKCHYHOCTH BCEX coennHeHu ObuT Oombiie 500 MKr/Mit.

Be1siBiIeHa 3aBUCUMOCTDh TOKCUYHOCTH COEIMHEHHI OT CTPYKTYPbI 3aMECTUTENEH
B APOMATHUYECKUX KOJIbIaX MOJeKy1. OueBUIHO, TOKCHYHOCTh BbI3BaHA COUETAHNEM
OCTAaTKOB 3-XJIOP-TETParuAponupana, 3-xaop-reTparuapodypana uim Iuruapody-
paHa B INIMKO3UIHOM YaCTH MOJIEKYJIBI C TPU(TOPMETHIIOM MK TIEP(ITyOpIIPOMTHIOM
B TPUA30JIbHOM KOJIBLIE.
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Tabnuma
Buonornyeckas aKTUBHOCTh PTOPCOAEP/KAIUX COCAMHEHUMH
Table
Biological activity of fluorine-containing compounds
HuTOTOKCMYHOCTD Be- AHTHA/IECHOBHPpYC-
Mudp CT‘EZK;yI:;aH iz;::;o;* wects (CC, ), MKI/Ma Hasi AaKTHBHOCTH
PMy P HeLa Hep-2 (EC,)), MKT/ma
Ts
=N
G6 FsC NN :LOJ Ioxas 194 941 H.a
Cl
Ts
=N
G7 CaF7 \N/N;EOJ mIoxast 218 665 186+5,9
Cl
Ts
e
G8 FsC \N/NALO) xopotmas 473 1461 16+3,6
o™
Ts
Ve
G9 CoF7 7N\ -Na_0 rioxas 310 640 H.a
N
Ts
&
G10 PR -N O Xoporast 387 573 70+4,9
&
Ts
e
Gl1 CsF7 \N’N o ioxast 536 2127 H.a
|
Ts
Ve
G12 FaC \N,,‘\, o moxas 298 535 H.a.
©
Ts
e
GI13 CsF; \N N_oO Xopo1uas 309 500 H.a.
O
Ts
=N
Gl14 FsC \N,N\(oJ Ioxas 339 650 H.a.

[Mpumeuanus: ¥ — pacTBOPUMOCTD B nuTarenbHoi cpene RPMI1640; H.a — HeT akTuBHOCTH
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J1st u3ydeHns aHTUBUPYCHOW aKTUBHOCTH COEIMHEHUN WCIOIb30Bald HE
TokcuuHble KoHuenTpamuu, Huke CC ) (ot 250 Mkr/mi). CxeMbl BHECEHHS ObLIM
CIIeTYFOIIMMH: 00paboTKa KJIETOK 3a 1-2 gaca 1o 3apakenus (1); mpucyrcTrue Bo
BpeMs aficopOnmy Bupyca (2); BHECEHUE COSTUHEHHM ITOCIIE aICOPOITUU M OTMBIBKU
KJIIETOK OT He aJIcOpOMPOBAaHHOTO BUPYCA, B COCTaBE MOAEp KUBatolIe cpeas (3);
COBMECTHasi HHKyOaIusi BUpyca i COeIMHEHHH C MOCIIEAYIOMINM HHPUITUPOBAHUEM
ATOW CMECHIO KJICTOK — BUPYJIMIIH/IHAS aKTUBHOCTH (4).

[Tpu ucrions3oBarny 1, 2 1 4 cxeM 00pabOTKH KJIETOK HE BBISIBIICHO KaKOTO-TTHO0
BIIMSIHUSI COSTMHEHHI Ha PENPOAYKIHIO aICHOBHpYCa (IaHHbIe He TpuBoasTes). [Tpu
BHeceHnu coenunernit Go6, G9, G12, G13 mocne ancopOimu Bupyca (cxema 3) He Ha-
OJTIOAJIOCH CHIYKEHHU S KOJIMUECTBA HH(DUIIMPOBAHHBIX KIJIETOK CO CIIEIU(PHUECKUMHU
BHyTpusaepHsiMU JIHK-conepxamumy BKIIOYSHHSIMUA B CPAaBHEHUU C KOHTPOJIEM
BUpYCa, T.€. 3T COCIMHEHHUS HE BIUSUIA HA PEIPOAYKIIUIO BUpyca. YTHETECHHE pe-
npoaykiuu HAAVS nokazano mis coenunenuit G7, G8 u G10 (tabn.). B koHIeH-
tpammu 20 Mkxr/mi coennnernne G8 nnruduposano penpoaykunio HAAVS na 62%,
a B koHIeHTparuu 4 Mkr/mit — Ha 16%. Coenqunenne G10 B konnenTpamuu 20 MKr/
M1 yrHetano penponykiuo HAAVS na 43%, B konnentparmu 4 Mxr/mi — Ha 10%.
Coenunenne G7 unruduposano pernpoaykuuio HAAVS na 61% B koHIEHTpauun
250 mxr/mit, Ha 42% u 21% B KOoHIIEHTpausaX 125 u 62 MKI/MII, COOTBETCTBEHHO.

D¢ dexTrBHAS aHTUBUPYCHAS KOHIIEHTPAIHS, BbI3bIBatoIast penykuunio 50% Bu-
pyccnenupuieckux BHyTpusaaepuux Bkmodenud, (EC, ) misa G8 m G10 cocrapisna
16 1 70 MKT/MJ1, @ MHACKC CEIEKTHBHOCTH ObLT paBeH 91 u 8, COOTBETCTBEHHO. EC50
st G7 paBasach 186 Mkr/mit. Bo3Mo)kHO, aHTMBUPYCHASI aKTUBHOCTH COSTMHEHUN
BbI3BaHA HAJTMYUEM OCTaTKa TpU(TOPMETHIIA B TPUA30JILHOM KOJIBIIE MOJIEKYIIBI.

HauOonbimiee 4nciio aHTUBUPYCHBIX IPENapaToB, BHEAPEHHBIX B MEAUIIMHCKYIO
MIPAKTUKY — HYKJICO3HIbI, MOTU(PHUIIMPOBAHHBIE B TETEPOIMKINIECKOM, (hochaTHOM
WX yTIIEBOAHOM (pparmenTax MoseKy:l. [[mpuMuInHOBbIE U TypHHOBBIE OCHOBAHHUS
BXOJIISIT B CTPYKTYPY MOJIEKYIIBI HYKJIEWHOBBIX KHUCIOT Kak (ochopuiarpoBaHHbie
N-IITUKO3U/1b], UX U3MEHEHHUE, ITyTEM 3aMEHBI TPYTII aTOMOB MJIH OT/ICTTbHBIX aTOMOB,
MIPUBOJIUT K MOJTyYEHUIO AHOMAJIbHUX aHTUMETA00IUTOB, IMUTHPYIOIIUX MTPUPO-
HBIE, CIOCOOHBIX BCTYIATh B OMOXMMHYECKHE PEaKIMH M HApyIIaTh HOPMAJIbHBIN
MeTaboaudecKuit mporecc [5].

JlecsaTuneTHHE UCCIIE0OBAHUS B 001aCTH XUMUU (HPTOP-caxapoB M HYKIICO3HI0B
MOCITY>KWJIA OCHOBOM IS pa3pabOTKH psifia IePCHEKTUBHBIX XUMHOTEPANIEBTUUECKUX
MIPENapaToB ¢ MPOTHBOOIYXOJEBBIMUA U aHTHBHPYCHBIMU aKTUBHOCTSAMHU. A yCO-
BEPILIEHCTBOBAHNE METO/IOB CHHTE3a COCTMHEHNH TTO3BOJIMIIO CO3/IaTh HA UX OCHOBE
M3BECTHBIE JICKAPCTBEHHBIC TpenapaTsl. M3BeCTHO, YTO BBeleHHE aTomMa (Topa B
TeTEePOIMKINYECKUE CHCTEMbI 3HAYUTENILHO BIUSAET HAa (pU3MUECKUE, XUMUUECKHE U
OHMOJIOTMYECKUE CBOMCTBA MOJICKYJIBI. JlalbHEHIITUH TTPOTpece B ATOM HallPaBICHUH
WCCIIEZIOBAaHHM CBS3aH C CHHTE30M HOBBIX (DTOPUPOBAHHBIX HYKJICO3HJIOB, & TAKKE
0osee rTyOOKOM MTOHUMaHUU MEXaHU3MOB UX AeicTBus. [6, 9,11,13].

ITockonbky coenuaenns G8 u G10 He 0Onagamy BUPYIUITUIHON aKTHBHOCTHIO
W HE BIWSJIM Ha afcopOIuIo BUpyca, a UX JEHCTBHE MOKa3aHO TOJBKO B Ciydae
MIPUCYTCTBUS COCTUHEHN HETIOCPECTBEHHO BO BPEMsI PENPOIYKIIMU aJCHOBUPY-
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ca, TO MOKHO MPEATOI0KUTh, YTO aHOMaIbHbIe HyKJIeo3uibl G8 n G10 Biusin Ha
perukanuio BupycHoi JJTHK.

Takum 00pa3oM, n3ydeHa ITUTOTOKCUIECKas M aHTHAICHOBUPYCHAsI aKTUBHOCTh
9-TH HOBBIX (PTOPUPOBAHHBIX HYKJICO3UI0B. BEIsIBIIEHA 3aBUCIMOCTD ITATOTOKCHYIHO-
CTH COCTMHEHUH OT CTPYKTYPHI 3aMECTUTEIICH B ApOMAaTHIECCKUX KOJTbIIaX MOJICKYIL.
[Tokazana aHTHaICHOBUPYCHAsI aKTUBHOCTH Jutsi coeuHeHut G8 u G10, xoTopas,
BO3MOKHO, BbI3BaHa HAJIMYUEM OCTaTKa TpU(TOpPMETHIIA B TPHA30JIHHOM KOJIBIIS
MOJIEKYJIbl. BBICOKHE TMOKa3aTe M aHTUBHPYCHON aKTUBHOCTH W HE3HAYMTEIbHAS
IUTOTOKCUYHOCTH coennHeHusI G8 AearoT ero MepCreKTHBHBIM B IIaHE Pa3padOoTKU
AHTUBUPYCHOTO CPEICTBA, HAITPABICHHOTO Ha MTPEOI0JICHNE WH(EKITUN, BEI3BAHHBIX
aJICHOBHPYCAMH.

JL.O. BiasBcebka', O.10. Mopuuus’', FO.I. lepmonoBuy?, I.IL. 'ya3p?,
H.B. HectepoBa!
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JTOCJIIIKEHHSA AHTUAJTEHOBIPYCHOI AKTUBHOCTI HOBUX
OTOPOBMICHUX I'ETEPOIIUKJITYHUX CITIOJIYK

Pedepar

MeTta po6oTH. 00Cri0NHCeHHA YUMOMOKCUYHOI Oii I AHMUBIPYCHOI AKMUBHOCMI HOBUX
@moposmicHUX HYKLEO3UOHUX CROIYK HA MOOeNi Ad0eHOBIPYCYy THOUHU | BUSHAYEHHS
POl OKpemux ppacmenmie monexyn 6 ix akmugnocmi. Metoau. L{umomoxcuuny 0ito
cnonyk eusnayaiu Koropumempuunum MTT-memooom. Anmugipycny axmugnicme
PetoBUH BUBUANU YUTNO-MOPGPONIOZIYHUM MEMOOOM 3a HASIGHICMIO GIPYCCReYUpiuHUX
BHYMPIUHBOADEPHUX BKIIOUEHD, 3ACHOCO8YIOUU OAPEHUK AKPUOUHOBUL OPAHIICEBUL.
PesyabraTtu. V oaniui pobomi oocnidsceno yumomoxcuunicmes 2N-3amiujeHux-
4-mosun-5-nonigpmopanxin-1,2,3-mpuaszonoe oaa kaimunnux ainiti Hep-2 i Hela.
Buseneno s3anexcricms moxcuunocmi cnoiyk 8i0 CmpyKmypu 3amMiCHUKIB 8 apoma-
MUYHUX Kinbyax monekyn. Ioeonanus sanuwxie 3-xnop-mempazioponipany, 3-xa1op-
mempazuopoghypany abo ouciopohypary 6 niko3uOHil YaCmUHi MOLeKYIu 3 mpugmop-
Memunom abo nephmopnponiniom 6 mpuazonbHOMY Kilblyi ROCUNI0EAN0 MOKCUUHICTb
cnonyk. In vitro nokazano anmuHAdVS axmuenicms 3-x cnonyk (G7, G8 i G10).
Edexmusna anmusipycra xonyenmpayisa (EC50) ona nux ckraoana 16, 70i 186 mke/
M, a iHOeKc cenekmusHocmi oopisHiosas 91, 8 i 4, eionosiono. BucCHOBKHU. Bucoxi
NOKA3HUKU GHMUBIPYCHOI aKMUGHOCMI i He3HaAuHa yumomokcuynocms cnoayku G8
pobusimy ii nepcnekmusHoIo 6 Nani po3spooKu AHMUBIPYCHO20 3AC00Y, CHPIMOBAHO20
Ha NOO0IAHHS IH(eKYill, BUKTUKAHUX A0eHO8IPYCaMIL.

Knwuosi cnoea: ¢gmoposmichi HyKI€03UOU, A0EHOBIPYC, AHMUBIPYCHA
AKMUBHICMb.
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STUDY OF ANTIADENOVIRAL ACTIVITY OF NEW FLUORINE-
CONTAINING HETEROCYCLIC COMPOUNDS

Summary

Purpose: To study the cytotoxic action and antiviral activity of new fluorinated
nucleoside compounds on human adenovirus model and the role of individual
molecular fragments in their activity. Methods. Cytotoxic activity of the compounds
was determined by the MTT method. Antiviral activity of substances was studied using
cyto-morphological method with acridine orange dye. The virus-specific intranuclear
inclusions were determined. Results. In present study the cytotoxicity of 2N-substituted-
4-tosyl-5-polyfluoroalkyl-1,2,3-triazoles for Hep-2 and Hela cell lines were studied.
The dependence of cytotoxicity on the compounds in the structure of substituents in
the aromatic rings of the molecules was defined. Combination of residues of 3-chloro-
tetrahydropyran, 3-chloro-dihydrofuran tetrahydrofuran in a glycosidic moiety with
trifluoromethyl or perfluoropropyl in a triazole ring were more toxic. Antiviral activity
of 3 compounds (G7, G8 and G10) against HAdV'S in vitro was revealed. The effective
antiviral concentrations (EC, ) for them were 16, 70 and 186 mg/ml, and the selectivity
indexes were equal to 91, 8 and 4, respectively. Conclusions. High rates of antiviral
activity and low cytotoxicity of G8 compound make it perspective for development
antiviral agents.

Key words: fluoro-containing nucleosides, adenovirus, antiviral activity.
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EFFECT OF ESSENTIAL OILS OF ANIBA ROSAEODORA,
LAURUS NOBILIS, SYZYGIUM AROMATICUM, MENTHA
PIPERITA AND LAVANDULA ANGUSTIFOLIA ON
GROWTH OF MICROMYCETES

Aim: to investigate the effect of essential oils (EOs) of rosewood Aniba rosaeodora

Ducke, laurel Laurus nobilis L, clove Syzygium aromaticum (L.) Merr. &L.M. Perry,

mint Mentha piperita L. and lavender Lavandula angustifolia Mill. on the mycelial
growth and spore germination of Alternaria alternata (Fr.) Kiessl, Aspergillus ochra-

ceus G. Wilh. and Penicillium chrysogenum Thom was performed. Methods: tested
fungi were isolated from contaminated carrot seeds, stored tomatos and spikelets of
wheat. Agar diffusion method and modified agar diffusion and vapor assay were used.

Results: EOs of rosewood, clove and laurel exerted a potent dose dependent inhibitory
effect on mycelial growth of tested fungi. Mycelium of micromycetes was more sensitive
to the fungistatic action of EOs than their conidia. This EO at the concentrations of
1.5ul/ml caused prolonged total inhibition of mycelial growth and spore germination

of all tested fungi. Conclusion: these findings support the potential use of EO of Aniba
rosaeodora as well as EOs of Laurus nobilis and Syzygium aromaticum for natural
food protection against mold infestation.

Key words: essential oil, antimicrobial activity, micromycetes.

In spite of the introduction of new antifungal drugs, they are limited in number.
The increase of fungal resistance to classical drugs justify the search for new
strategies. Essential oils are one of the most promising groups of natural compounds
from which a new prototype of antifungal agents may be developed. The antifungal
activity of plant essential oils (EOs) are commonly used in medicine [9]. Relatively
new fields of application for EO antifungal effect are stored product protection
against mold infestation and post harvest preservation of fruits and vegetables [5, 8,
10]. The possibility of application of fungicidal and fungistatic potentials of EOs in
agriculture and food industry is being extensively investigated [1, 2]. Particularly,
EOs of Mentha piperita and Lavandula angustifolia showed strong antifungal activity
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against post-harvest phytopathogenic fungi [3]. Syzygium aromaticum EO exibited
potential antifungal capacity against fungi causing spoilage of bakery products [4].
Antifungal activity of many EOs with broad spectrum of biological effects such as
EOs from the plants belonging to Lauraceae family, is vitrually not studied [11, 13].
The application of EOs as medicinal agents or food preservatives requires detailed
knowledge about their properties, i.e., the minimum inhibitory concentration (MIC),
the range of target organisms etc.

The purpose of this paper was to investigate the effect of EOs of Aniba rosaeo-
dora Ducke, Laurus nobilis L, Syzygium aromaticum (L.) Merr. &L.M. Perry, Mentha
piperita L. and Lavandula angustifolia Mill. on mycelial growth and spore germina-
tion of A/t. alternata (Fr.) Kiessl, A. ochraceus G. Wilh. and P.chrysogenum Thom.

Materials and Methods

Alternaria alternata 37/8, Aspergillus ochraceus 5/7, Penicillium chrysogenum
10/3 were stock cultures of the Department of Microbiology and Genegal Immunol-
ogy of the ESC “Institute of Biology” of Taras Shevchenko National University of
Kyiv. Tested fungi were isolated from contaminated carrot seeds, stored tomatos
and spikelets of wheat.

We have used EO of Aniba rosaeodora Ducke obtained from “Aromatika”,
(Ether-oil seed plant, Alushta, Ukraine) and EOs of Laurus nobilis L., Syzygium
aromaticum (L.) Merr. &L.M. Perry, Mentha piperita L., Lavandula angustifolia
Mill. obtained from PE firm “Nikitskiy sad” (Yalta, Ukraine) in our experiments.

A.alternata, A.ochraceus and P. chrysogenum have been precultured on PDA
slant at 28 °C for 14 days.

The assessment of mycelia growth was performed as it was described by Mari-
nelli et al., 2012 [7]. The EOs were dissolved in Tween 80 and then incorporated in
the PDA at 0.5; 1.0; 1.5; 3.0; 5.0; 10.0 pl/ml (the concentration of Tween 80 did not
exceed 0.1%), were vigorously agitated and poured sterilized Petri dishes. Growth
medium for control probes contained 0.1% of Tween 80. PDA with EO as well as
control PDA were inoculated with 6 mm plugs from fungi cultures (7 days old).
The Petri dishes were subsequently sealed with the use of parafilm and incubated
at 28 °C. The fungi growth was recorded after 6, 15 and 21 days. Radial growth of
tested fungi was evaluated by the easurement of colony diameter. Growth inhibi-
tion was calculated as the percentage of inhibition of radial growth relative to the
control probes in which colonia diameter was 90 mm using the Abbott’s formula:
T=(D, -D,)/ D, x 100, where D, —an average diameter of fungal colony from control
samples, D, — an average diameter of fungal colony from treatment samples [14].

The effect of EO on spore germination was tested in PDA with the use of agar
diffusion and vapor assay as it was described earlier with some modifications [6].
Conidia were taken from the slants with the use of sterile saline contained of 0.05%
Tween 80. Mycelia were removed by filtration through sterile gauze. One ml of ad-
justed to 1x10® conidia/ml conidial suspension was added to 100 ml of agar medium
containing 1% peptone, 1% glucose, 1% agarose at 50 °C. EOs at the volume of 10,
20, 30, 60, 100 and 200 pl were aseptically pipetted onto sterile 6-mm paper discs
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(Becton Dickinson). The EO impregnated paper discs were then aseptically placed in
the center of the Petri dish with PDA (20 ml). Agar media containing conidia (10 ml)
was then overlaid on the surface of PDA. The Petri dishes were subsequently sealed
with the use of parafilm and incubated at 28°. The diameter of inhibition zone was
recorded after 6, 14 and 21 days of culturing as well as after 6 month.

All the experiments were performed in quadruplicate. Each experiment was
repeated four times. The data are presented as M+ SD.

Results and discussion

EOs exerted dose dependent inhibitory effect on mycelial growth of Alt. al-
ternata, A.ochraceus and P. chrysogenum as it was determined by the agar dilution
method (Table 1). EOs of mint and lavender demonstrated weak fungistatic activity
towards Alt. alternata and P. chrysogenum only at the concentrations of >10 pl/ml.
EOs of laurel and cloves exerted inhibitory effect for 17 days when they were ap-
plied at the concentrations of > 1.5 pul/ml. The most potent fungistatic activity was
registered for rosewod EO.

Micromycetes had distinct sensitivity to EOs. Mycelial growth of Alt. alternata
and A. ochraceus was more sensitive to inhibitory effect of rosewood oil than that
of P. chrysogenum. A. ochraceus was sensitive only to the impact of rosewood
and clove EOs. Sessou P. et al. have also demonstrated high fungistatic activity of
clove EO against fungal isolates from foodstuff and they regard this EO as the most
promising agent to be used as additive in substitution of synthetic chemicals ones
to extend shelf life time of cheese [12].

The inhibitory effect of EOs on mycelial growth of tested fungi was weakening
with the course of time. Fungistatic effect of EOs of clove, mint and lavender after
15 days of cultivation was 2—2.5 times lower than that after 6 days of cultivation. The
inhibitory effect of EOs of rosewood and laurel was more stable over time. Inhibi-
tory effect of rosewood EO was the most prolonged (up to 24 days). However, the
effect of this EO used at the concentrations of 0,5 ul/ml and 1,0 pul/ml after 21 days
of cultivation was at the average 1.8 times lower than that after 15-day treatment.
The mycelial growth of all fungi was inhibited 100% when treated with rosewood
EO at the concentration of 1.5 pl/ml independently of the duration of cultivation.

The numerous literature data indicate that EOs are highly effective in vapor
phase against micromycetes [4, 6, 15]. Modified agar diffusion and vapor method
was developed to minimize the evaporation of volatile fraction of EOs, which was
pipetted onto a paper disc. Being applied to the surface of a paper disc EOs of rose-
wood, laurel and clove inhibited spore germination of all tested fungi (Table 2). The
most expressed fungistatic activity was registered for Aniba rosaeodora EO. The
inhibitory effect of this EO on spore germination detected by modified agar diffu-
sion and vapor method was comparable to those on mycelial growth of tested fungi.
Rosewood oil (total volume 30 pl) hampered spore germination of P. chrysogenum
up to the fourteenth day of cultivation, A. ochraceus —up to the 21-th day of cultiva-
tion. We did not observe spore germination of Alt. alternata treated with roseewood
EO (total volume 30 pl) throughout 6 months.
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Table 2

The effect of essential oils of Aniba rosaeodora, Laurus nobilis, Syzygium aromaticum on spore
germination of Alt. alternata, A. ochraceus and P. chrysogenum determined by modified agar
diffusion and vapor assay

Inhibition zone (mm)
Microorganism Aniba r.'osae.odora Lauruf nob.ilis** Syzygium t.lrom.aticum**
essential oil (pl) essential oil (pl) essential oil (pl)
10 20 30 |20 60 100 20 60 100
Alt. alternata 55.0£1.5 TI* | TI| 0 [20.0+1.0]{47.6+0.5 0 0 15.1£0.6
A. ochraceus TI TI TI| O 0 20.3+0.5[18.2+0.4| 45.0+0.7 | 50.3+0.5
P. chrysogenum| 27.0£2.0 [55.0£1.0| TI | 0 {34.5+0.8|40.0=0.6|19.0+2.0| 33.4+0.4 |49.54+0.5

Notes: confluent growth was registered on the control untreated Petri dishes (diameter 90 mm).
* —TI — total inhibition

** — inhibitory effect of these EOs applied to the surface of paper disc at the volume of < 20 pul
was absent.

Conclusion

Thus, EOs of rosewood, laurel and clove inhibited mycelial growth of Alt.
alternata, A. ochraceus and P. chrysogenum that were isolated from contaminated
carrot seeds, stored tomatos and spikelets of wheat. Significant inhibition of spore
germination of tested fungi was observed in the probes treated with rosewood EO.
Moderate inhibitory effect on spore germination was also registered for EOs of clove
and laurel. Conidia of Alt. alternata and 4. ochraceus were less sensitive to EOs than
vegetative tissues of these fungi. The most potent fungistatic effect was registered
for Aniba rosaeodora EO. Our findings support the potential use of essential oils
of Aniba rosaeodora, Laurus nobilis and Syzygium aromaticum for natural food
protection against mold infestation.
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BILJIUB E®IPHUX OJII ANIBA ROSAEODORA, LAURUS NOBILIS,
SYZYGIUM AROMATICUM, MENTHA PIPERITA TA LAVANDULA
ANGUSTIFOLIA HA PICT MIKPOMILIETIB

Pedepar

Merta: docrioumu enaug egpiprux oniti (EO) mposnoosoco depesa Aniba rosaeodora
Ducke, naspa Laurus nobilis L, 26030uxu Syzygium aromaticum (L.) Merr. &L.M. Perry,

ISSN 2076—0558. Mikpobionoeis i 6iomexnoaroeis. 2014. Ne 1. C. 27—34 —— 31



I1.I1. 3enena, FO.M. FOmuna, 1.B. lomépoBcbka, .M. MasiuHoBcbka, B.B. Illenejaesuy, JI.M. I'punenko Ta iH.

M ssimu Mentha piperita L. ma nasanou Lavandula angustifolia Mill. na picm miyenito
ma npopocmannsi cnop Alternaria alternata (Fr.) Kiessl, Aspergillus ochraceus G. Wilh.
and Penicillium chrysogenum Thom. Metonu: epubu eudineni 3 inghikoganoeo HaciHHs
MOPK8U, 3INCOBAHOI NI0000804e80I NpodyKYii (momamu), 3aK1a0eHoi Ha 30epieanis,
ma Konoccs nuenuyi. Y 00CaioHCeHHAX 3acmoco8y8an Memoo cepiliHux po3eeoeHsb
V WITbHOMY NONCUBHOM) Cepedo8uLi ma MOOUGPIKOBAHUL MeMOO NANeposux OUCKIE.
Pezynomamu: EO mpoandosoeo 0epesa, 1a8pa ma 26030UKuU CNpAsIsiu CUTbHULL 00-
303a1eACHUL 2ATbMIBHULL BNJIUS HA picm Miyenito mecmosanux epubis. Miyeniti epubis
oys binvu yymausum 00 gyneicmamuunoi 0ii EO, nigc ix cnopu. EO mpoanoogozo
Oepesa y KOHyeHmpayii 1,5 mxe/Mn cnpuduHsia 00620mpueaie nosHe iHeioy8anHs po-
cmy miyenito ma npopoCMaHHsL CNop yCix mecmoganux epubisc. BUCHOBOK: ompumani
pe3yibmamu ceiouams na Kopucms modxcnusocmi sacmocysans EO Aniba rosaeodora,
a maxooic EO Laurus nobilis ma Syzygium aromaticum sik npupoono2o 3aco6y 3axucmy
NPOOYKIMI6 XapuysaHHs 6i0 3apadiceHHs Y8iibosUMU 2pUOAMU.

Knwouoesi crnoea.: e@ipni onii, aHmumikpooHa akmugHicmo, MiKpoMiyemu.
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BJIUAHUE D®UPHBIX MACEJI ANIBA ROSAEODORA, LAURUS
NOBILIS, SYZYGIUM AROMATICUM, MENTHA PIPERITA
LAVANDULA ANGUSTIFOLIA HA POCT MUKPOMUIETOB

Pedepar

Hean: uccnedosams enusnue sgpuprvix macen (OM) pozosozo oepesa Aniba rosaeodora
Ducke, naspa Laurus nobilis L, 26030uxu Syzygium aromaticum (L.) Merr. &L.M. Perry,
msmot Mentha piperita L. u nasanowr Lavandula angustifolia Mill. na pocm muyenus
u npopocmanue cnop epubos Alternaria alternata (Fr.) Kiessl, Aspergillus ochraceus
G. Wilh. u Penicillium chrysogenum Thom. Memoovl: epubvl gvioeneHvl u3z uH@uyu-
POBAHHBIX CEMSIH MOPKOGU, UCHOPYEHHOU NII0000BOWHOL NPOOYKYUU (MomMamul), 3a-
JIOJICEHHOTL HA XpAHEHUe, U KOIOCbed NuleHuybl. B ucciedosanusx npumensiiy memoo
CEPUTIHBIX Pa36e0eHUl 8 NJLOMHOU NUMAMENIbHOU Cpede U MOOUDUYUPOBAHHBLIL MENMOO
OymasicHvix ouckos. Pesynomamul: IM po3o6oeo depesa, 1a8pa u 28030UKl OKA3bIBAU
CUbHOE UHUOUMOPHOe Oelicmaue Ha pOCm Muyenus mecmupyemuix epuoos. Muyenuii
2pub0os6 OvL1 bonee uyscmsumenen K QyHaucmamudeckomy oeicmauro IM, uem ux cno-
pbl. OIM po3zoeoeco depesa 6 konyenmpayuu 1,5 Mke/Mi 86136164710 NPOOOIICUMENLHOE
MOMANbHOE YZHeMeHUe POCHA MUYenus U npopacmaniis Cnop 6cex mecmupo8aHHbIx
2pu60s. BBIBOA: nonyuennvie pe3ynomamol cGUOEMENbCMBYION 6 NOIb3Y 803MONC-
nocmu npumenenust IM Aniba rosaeodora, a maxoice M Laurus nobilis u Syzygium
aromaticum 8 Kawecmee npupooH020 cpedcmed 3auunvl NPOOYKIMOE NUMAHUsL O
3apasicenus NLeCHe8bIMU 2PUOAMU.

Knwueevle crnoesa: aqbuprze macna, aHmuMqu06Haﬂ AKmMueHoCcmsv, MUKpoO-
Mmuyemal.
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OCOBJIMBOCTI CKJIAAY MIKPOBHUX ACOLIALINA
TA CTIMKOCTI 10 AHTUBIOTHUKIB MIKPOBIOTH
POTOBOI NOPOKHUHHU

Mema. Busuumu cknad MikpobioyeHo3y pomosoi noposiCHUHU 6 HOPMI MA Y X80PUX
Ha 2eHepanizoeanuti NApoOOHMUM Ma Xapakmepuzyeamu CmIiuKicmy i301608aHUX
mikpoopeaunizmie 0o anmubiomukie. Memoou. Ilpogederno bakmepionociune
0ocCniOJCeHH s 3paA3Ki6 mamepiaiy 8i0 0Ci0 3 2eHepaNi308aHUM NAPOOOHMUMOM PI3HO20
CMYReHst mAdNCKOCmi y cmaoii 3azocmpenist. 30amuicmu 00 Ni6KOYMEOPEHHS i30AMi6
CcmMaghinoKoKis ueuany Ha NIACMUKOBUX NaHwemax. Yymuueicme KITHIUHUX WMamie
00 aHMUOIOMUKIE BUSHAUAIU MEMOOOM OUPY3ii 6 acap 3 GUKOPUCTAHHAM NANEPOBUX
ouckie (HUL[®, PD). Pesynomamu. [loxkasano, wo y X60pux Ha 2eHepanizo8anull
napooonmum Mikpobioma nepegadcrHo npedcmasiena acoyiayiamu. S. aureus,
S. epidermidis, Bacteroides spp., Actinomyces spp., Candida spp., P. aeruginosa ma
Streptococcus spp. 3 eudinenux npu napoOoHmumi cmapiiokoxie OionieKy ymeopio-
sanu 30,4% izonamis S. aureus, 8§2,9% — S. epidermidis, 25,0% — S. saprophyticus,
w0 8I0N0Gioace ix cmitikocmi 00 TIHKOMIYyuHy ma epumpomiyuny. Haiioinow epexmug-
HUMU W000 MIKpODIOpU NAPOOOHMANbHUX KUlleHb Oyau ognokcayun (nonao 60 %
yymaueux wmamis, 3a eunsmxom Veilonella spp., Bacteroides spp.) i kninOamiyun
(nonao 50 % uymaueux wmamie, 3a sunsmrkom P. aeruginosa, E. coli, Actinomyces
spp., Veilonella spp.), naiimenw epexmugnum — epumpomiyun (6,7-37,0% uymaueux
wWmamie, 3a BUHAMKOM CmMaginokokie ma cmpenmokokis). Bucnosku. [loxkasamno, wo
npu 2eHepanizo08aHoMy napoOOHMuUmMi acoyiayii yMo8HO-NAMO2eHHUX MIKPOOP2AHI3MI
sidieparoms nposiony ponwv. Bussnena 30amuicme 00 niigKoymeoperHs cepeo i304mis
cmaginokokie modce Oymu OOHUM i3 MONCTUBUX NOACHEHb NIOBUWYEHO20 DIGHS iX
CMIUKOCMi 00 NIHKOMIYUHY ma epumpomMiyuHy.

Knwuoei cnoea: mikpobioma pomoeoi nOpOICHUHU, 4YMAUBICIb 00
aHmMubIioOmMuKie, OIONIIBKOYMBOPEHHS.

[Topo’kHUHA pOTa € OHIEIO 3 BIAKPUTHX MOPOXKHUH Tijla JIOAWUHU, SKa Xa-
PaKTEpU3Y€ETHCS MOMXKIIMBICTIO BUTBHOTO OOMiHY MiKpOOpraHi3MaMmH i3 30BHIIIHIM
cepenoBumieM. Cepen 6akTepii, 0 MOTPAIUIAIOTH 10 MOPOKHUHH POTA, MOXKYTh
Oytu He nuie canpodiT, ajle i yMOBHO-TIATOT€HHI Ta MaTroreHHi. Bxomsum 110
CKJIaTy acomiarii, i 0akTepii MOXKYTh KOJIOHI3yBaTH POTOBY IIOPOKHUHY, BUSBIIATH
a/Ire3UBHI BIIACTUBOCTI Ta 37]aTHICTh JIO TUTIBKOYTBOPEHHS, 1110 B CBOIO YEPTY 3yMOB-
JIIO€ TIIBUIIICHHS KOJIOHI3aliHOTO MOTEHIialy YTBOPIOBAHUX ACOIiallii, 3MIHU Y
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METa0OIIYHAX TPOTIECaX, PO3BUTOK CTIHKOCTI 10 aHTUOIOTHKIB 1 CIIPUSIE PO3BUTKY
3anajbHUX MPOLECIB, Y TOMY YHCII, 1 TAPOJOHTHUTY.

3axBOPIOBAHHS MAPOJIOHTY TOIMIMPEHI cepell HaceIeHHs 0araThboX KpaiH CBiTY,
a iX eTioNoris 1 maroreHe3 0 TENEepilIHbOr0 Yacy MOBHICTIO HE PO3KpHTI [5, 6].
VY PO3BHUTKY 3aXBOPIOBaHb MEPUOIOHTY BAKJIMBY POJIb BiIBOJSATH MPEICTABHUKAM
MiKpo06ioTH MopokHUHA poTa [1]. HallBakTMBIIIOO JTaHKOIO CHCTEMHOTO Ta Mic-
IIEBOTO JIIKyBaHHS TCHEPaTi30BAaHOTO MAPOIOHTHUTY € aHTHOAKTepiaJlbHA Teparris
[2]. B mpboMy ceHCi 3Ha4HI TPYOHOII BUKIWKA€E BHOIP JIKAPCHKUX 3aCO0IB IS
aHTUOAKTeplaabHOI Tepamnii, OCKUIbKU 0101EH03 ICEHHUX TKAaHUH BKJIIOYA€ 3HAUHY
KUIBKICTh BUJIIB MIKPOOPraHi3MiB, iX NaTOr€HHUMHU BJIACTMBOCTSMHU 1 Yy TJIUBICTIO
10 aHTUO10THKIB. Bimomo, 10 3poCTaHHs CTIMKOCTI 10 aHTHOIOTHKIB MOXKe OyTH
OB’ s13aHO 3 TiepeOyBaHHIM OakTepiil y ckiami OioruriBku. Tak, BUSBICHHS, Ha-
NPUKIIAA, MIKpOOpraHi3miB poaiB Porphyromonas, Fusobacterium, Eubacterium,
Staphylococcus Ta psy IHIIUX CBIAYUTH HA KOPUCTh MOXKIIMBOCTI iCHYBaHHS 0i0-
IUTIBKY Y TAPOJAOHTAIbHUX KuIIeHsx [13, 15, 16].

BupimenHio npoGiieMu ycHilIHOro JiKyBaHHS NMApOJAOHTUTY MOXKE CIPHUITH
paHHS i1eHTU (KIS MIKPOOPTaHi3MiB ICCHHUX TKAaHUH Ta TIOJJIbIIE BU3HAUYCHHS
Yy TIIMBOCTI BUIICHOT MIKpOOIOTH /10 aHTHOI0THKIB 13 METOXO BUOOPY ONITUMATBHIX
3aco0iB JikyBaHHs [12].

Mertotro po6oTH Oyiio BUBYEHHS CKJIaly MIKPOOiOIEHO3Yy POTOBOI MOPOKHUHH
B HOPMI Ta y XBOPUX Ha FeHEpali30BaHH MAPOJOHTHT, a TAKOXK XapaKTePHCTHUKA
CTIWKOCTI 130ThOBAaHUX MATOT€HHUX 1 YMOBHO-TIATOTEHHUX MIKPOOPTaHi3MiB JI0
aHTHO10THKIB.

Marepiauu i MmeToan

[IpoBeneHo MikpoOionoriuyHe 10caiKeHHs y 60 XBOpUX Ha reHepalli3oBaHUH
NapOJOHTHUT PI3HOTO CTYTIEHS TSHKKOCTI y CTali 3arocTpeHHs. Bik XBOpHX KOJIMBaBCs
Bix 24 mo 59 pokis. JJocmipkeHHs BKIIIOYao: 3a0ip KIIHIYHOTO Marepiany (BMICT
MapOJAOHTATBLHUX KUIICHB, HAJ SCCHHI 1 MM’ ICeHH] 3yOH1 BiJIKJIQJCHHS, CIIMHA).
KonTponbny rpymy ckianu 35 0ci0 i3 KIHIYHO 310pOBUMH TKAHHHAMU NApOIOHTY.
JUJist TOoCIiIKeHHS! BAKOPUCTOBYBAJIM BMICT MAPOIOHTAIBHHUX KHUILIECHB, Y TIAIIEHTIB
KOHTPOJIbHOT TPYyNHU — 3yOHUN HAMIT. J{71s1 BUSHAYEHHS] TAKCOHOMIYHO1T HAJIEKHOCTI
130JITIB 3 NApOAOHTAIBHUX KUIIEHb 1 HATbOTY MaTepiajl BUCIBAJIHM Ha AU epeHIIHHO-
JIarHOCTUYHI cepeoBHUINa; iHKyOarito mpoBoawiu pu 37 °C Bponorx 24—72 rop.
InenTudikariro BUAUICHUX YUCTUX KYJIBTYP IPOBOIMIIH 32 MIEPEITIKOM KYJIbTYpallb-
HUX Ta (Pi310J10r0-010XIMIYHUX O3HAK 3TTHO BU3HaYHMKA bepri [14]. Beboro Oymno
BHJIJICHO Ta 11eHTH(]iKoBaHO 570 mITamMiB MIKpOOPraHi3MiB.

Jig BUAiIeHUX mramiB cTagiJI0KOKIB MPOBOAMIN BUBYEHHS 31aTHOCTI JI0 TIJTiB-
KOYTBOPEHHSI 3 BAKOPUCTAHHAM E€KCITpec-TecTy (MoandikoBaHa METOIMKA): Y JIyHKaxX
IMYHOJIOTIYHOTO TUTAHIIETY TPOTITOM 72 TOI BUPOIILYBAIN KYJIBTYpY 130JATy (Ha
200 MK M’siCO-TIeITOHHOTO OybiioHa BHOCHIH 1x10° KYO/Mit cycniensii KiiTus).
[Ticnsa 3aBepIeHHs Yacy KyJIBTHBYBaHHS BHJAJISUTH 3aJIMIIKU CEPEIOBHUIIA 1 Bij-
MiYaii XapakTep pocTy KyJIbTYpH: SKIIO Ha CTIHKAX JTYHOK IJIAHIIETA 3aJIHIIANIacs
TUTIBKA, TO 130JIAT BBa)KaJIH IUTIBKOYTBOPIOBAIEHUM [4].
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B ekcriepuMeHTI BU3HAYAIW YyTJIMBICTh KIIIHIYHUX IITaMIiB IO aHTHOIOTHKIB
BianoBinHO 10 Hakazy Nel67 MO3 Ykpainu metonom audysii B arap [9, 11], Bu-
KOPUCTOBYIOUH JTUCKHU 3 JIIHKOMIIIMHOM, KJTIHIaMIIIMHOM, TETPAIIUKIIHOM, EPUTPO-
MIIIMHOM, O(iokcanmuHOM. Takuii BHOiIp aHTHOIOTHKIB IPYHTYETHCS Ha TOMY, IO
BOHU € HAOLTBIII BUKOPUCTOBYBAaHUMH Y KIIHIYHIM MTAPOTOHTOJIOTIT IMpenapaTaMu.

Pe3yabTaTu Ta iX 00roBOpeHHs

Bimomo, mo HopM006i03 (ey0i03) 3A0pOBOi POTOBOI MOPOKHUHUA 3yMOBIICHUI
HasBHICTIO B Hill mepeBakHO Lactobacillus spp., Streptococcus sanguis, S. mitis Ta
IHIIIMX HETIATOTEHHHUX CTPETITOKOKIB, SIKi 3yCTPIYalOThCA B YCIX Cy00i0TOmax poTOBOT
nmopokHUHU (Tadm. 1).

Taomm 1
OcHOBHI npefcTABHUKH HOPMO0io3y pOTOBOI HOPO:KHIHH Ta iX JIOKaJi3auis
Table 1
The main representatives of oral cavity normal flora and their localization
3y0Hi Bigk1ageHHs
Buna mikpoopranizmis Cauna SA3uk
Ha/1 sicCeHHi nix’sceHHi
Streptococcus salivarius + + - -
Streptococcus sanguis + + + +
Streptococcus mitis + + + +
Streptococcus milleri + + + -
Lactobacillus spp. + + + +
Actinomyces spp. + + + +
Fusobacterium spp. - - + +
Capnocytophaga - - + +
Treponema spp. - - + +
Bacteroides spp. - - + +
Veillonella spp. + + + +
[Tpumitka: “+” MOCTIHHO NPHUCYTHI, “+” 1HOMI PHUCYTHI, “-” BIICYTHI

[Tpu BuBUEHHI cKJIaAy MIKPOO1OTH POTOBOI MOPOKHUHU Y KOHTUHIEHT1 KOHTP-
OJIbHOI IPYIU Ta 0Ci0 3 MapoAOHTUTOM Oyio BuauleHO 56 mramiB Lactobacillus
spp. Ta 37 mramiB HemaroreHHUX Streptococcus spp. Jlakrobarim 6ys10 BUSBICHO
y 94,3% 3pa3KkiB JOCIIKEHOr0 MaTepiaiy Bif 310poBux ocid ta 'y 38,3% 3paskiB
B1J1 0Ci0 3 TAPOIOHTUTOM, HEMATOI'€HHI CTPENTOKOKH — y 62,9% 3pa3KiB BiJ 3710pO-
BUX 0ci0 Ta y 25,0% 3pa3kiB Bij 0ci0 3 MapOIOHTUTOM. 3arajaoM, CTaH MIKpoO10TH
37I0POBUX SCEHHHX TKAHUH XapaKTePU3Y€ThCS HU3bKOIO BEITMYMHOIO MIKPOOHHX
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TOTYJIAIIH YMOBHO-TIATOTEHHUX MIKPOOPTaHi3MiB, B TOH Yac K MPU PO3BUTKY I1a-
TOJIOTIi MEPUOAOHTY OCTAaHHI IOYMHAIOTH IIEPEBAKATH.

Bceworo Oyino Buminiero 477 mTamMiB yMOBHO-ITATOTEHHUX MIKPOOPTaHi3MiB, 3
AKUX 74 — Big 310poBuX 0ci0, 403 — BiJg XBOPUX HA MAPOJOHTHT. 3a pe3yIbTaTaMu
imeHTUdIKamii OyJI0 BCTAHOBJICHO MPUHAJICKHICTh BHIIJICHUX IITaMIB 10 POJIB:
Bacteroides spp. — 54 miramu, Peptostreptococcus spp. — 27, Fusobacterium spp. —
19, Actinomyces spp. — 30, Candida spp. — 65, Veilonella spp. — 28; Bunis: Staphy-
lococcus aureus — 47, S. epidermidis — 45, S. saprophyticus — 33, Streptococcus
pyogenes — 32, S. mutans — 77, Escherichia coli— 15, Pseudomonas aeruginosa —5.

OTpuMaHi HaMU PE3yJbTaTH Y3TOMKYIOThCA 3 JAaHUMHU PSAY IHIINX aBTOPIB
[7, 8], ayie € HeBenMuKi pO301KHOCTI B KUTbKICHOMY CKJIaJli MiKpOOPTaHi3MiB, IO
CKOpIIIIE 3a BCE MOB’S3aHO 3 0COOIMBOCTSAMHU JOCIIHKCHUX TPYIT MAIEHTIB. Sk MU
3a3Havanu Buie, Lactobacillus spp., S. sanguis, S. mitis 3ycTpiuanucs B ycix cyo-
OioTorax poToBOi MOPOKHUHU Ta BiTHECEHI HAMH JI0 PE3UACHTHOI MIiKPOOIOTH, 1110
Y3TOIKY€EThCS 3 pesyabratamu gociimpkeHns A.I1. Jlesunpkoro [7], ne Lactobacillus
spp., S. sanguis, S. mitis ckiaganu 6nu3bpko 95% Ta Oynu BiHECEHI 0 1HAUTEHHOT
MikpoOioTu poToBoi mopoxHuHU. B nocnimkennsx Mamenko 1.C. ta Camoiinen-
ko A.B. [8], Bka3aHi OakTepii 3ycTpidaiaucs y BCix 0Ci0 KOHTPOJIBHOI IpyTIH Ta OyJin
BHU3HAHI MPeJACTaBHUKAMU HOPMOOi03y POTOBOI TOPOKHUHHU.

[Tepernik MiKpoopraHi3MiB, BUAUJICHUX 13 TAPOJOHTAILHUX KUIIICHb XBOPUX Ha
reHepasi30BaHU# MapOAOHTHUT, CBITYUTH MPO iX PI3HOMAHITHY TaKCOHOMIYHYIIPH-
HaJeKHICTh. [TOpIBHSUTBHHIA aHAITI3 PEe3YJIBTATIB MPOBEACHUX CKCTICPUMEHTAIBHO-
KIHIYHUX JOCIIHKCHD MPEICTaBICHUH B Ta0IMI. 2.

Sk BUIHO 13 OTPUMaHUX JTaHUX, 32 YaCTOTOIO BHUIJICHHS MIKPOOIB Yy XBOPHUX
Ha TeHepalli30BaHUH IMAPOJOHTHUT Y CKJIAJlI MIKPOOHHUX acoIliaiii mepeBakae rpymna
aHaepoOHMX OaKTepil — OAKTEPOIiaH, MENTOCTPENTOKOKH, BEHIIOHEIN BUIUISITUACS
BianoBigHO y 85%, 38,3%, 45% xBopux. Maiike y BCiX 0OCTE)KEHHX XBOPUX Ha
reHepasTi30BaHUH MaPOJOHTHUT i Yac TOCIHIHKCHHS 13 BUCOKOK YaCTOTOIO BHUII-
JSUTA TIPEICTaBHUKIB PE3UJCHTHOI MIKPOOIOTH: HEMATOTeHHI CTPENTOKOKH 25%
XBOPHX, €IiJIepMaibHi 1 canpodiTHi cTadigokoku BiamoBiaHo y 53,3% xBopux iy
40% xBOpHUX.

[IpoBemeHo BUBYCHHS 31aTHOCTI JI0 YTBOPEHHS O1OIUTIBKY BUIUICHUX IITaMIB
cta(iOKOKiB. BCcTaHOBIICHO, 110 3 YCiX BHIIJICHUX IPH MAPOJOHTHUTI 130JISATIB 30-
JOTUCTUX CTa(IIOKOKIB 3/IaTHICTIO IO TUTIBKOYTBOPEHHS XapakTtepusyBaiucs 14
(30,4%). € quHMit 13071T 30JI0TUCTOTO cTadIIOKOKA, BUILICHUH BijT 310pOBOT 0c0o0H,
HE TIPOSIBIISIB 37aTHOCTI JI0 YTBOPEHHS O10TUTIBKH.

Cepen i30J4TiB emifiepMaIbHOTO cTaiIOKOKa BiJCOTOK 3aTHUX JIO TUTIBKO-
yTBOpeHHs1 OyB BUIIUM — 77,8% (35 i30maTiB). 3 HUX BHIUICHI BiJ 0ci0 3 mapo-
noHTuTOM 29 (82,9%) 130514TiB OyNM TUTIBKOYTBOPIOBAJIBLHUMHU, HATOMICTH Cepel
130JIATIB eMiIepMaILHOTO CTa(IIOKOKA, SIKi OyJTM BUJIIJICHI BiJT 3IOPOBHX 0Ci0, 4acTka
TUTIBKOYTBOPIOBAJIBHUX MITaMiB Oyia MeHior — 6 (17,1%), mo Moxe cBiIUuTH Ha
KOPHUCTH TOTO, IO IUTIBKOYTBOPEHHS € TOJJaTKOBUM YMHHUKOM, SIKHH YCKIIQJIHIOE
MaToJIOTiYHUHN TIporiec. ToOTO BipOTiTHUM € Te, IO 3aTHICTH 10 IUTiBKOYTBOPEHHS
MOJKE KOPEITFOBATH 13 PO3BUTKOM MapOJIOHTHUTA, YCKIIAHIOIOUN HOTO TTepeoir.
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Ta0mmi 2

Yacrora BUALIEHHS] MiKPOOPraHi3MiB i3 BMicTy NapO0OHTAJILHUX KHIIIEHb Y XBOPUX
HA reHepaJii3oBaHUii MAPOJOHTHT

Table 2

The frequency of selection of microorganisms containing periodontal pockets in patients
with generalized periodontitis

AbcooTHA KiJIbKicTh XBopuX /(%)
Hassa wikpoopranisvis KonTpoabHa rpyna, JocaixzkyBana

n =35 rpyna, n =60

Staphylococcus aureus 1/3% 46 /76,7%

Staphylococcus epidermidis 13/37% 32/53,3%
Staphylococcus saprophyticus 9/26% 24 /40%
Streptococcus pyogenes 2/5,7% 30/50%

Streptococcus mutans 271 77,1% 50/83,3%
Hemnarorenni Streptococcus spp. 22/62,9% 15/25%

Escherichia coli 4/11% 11/18,3%
Bacteroides spp. 3/8% 51/85%

Peptostreptococcus spp. 4/11% 23/38,3%

Fusobacterium spp. 2 /6% 17/28,3%
Actinomyces spp. 3/8% 27145%
Candida spp. 8/23% 57/95%
Veilonella spp. 1/3% 27145%
Pseudomonas aeruginosa 0 5/8,3%

Yacrka 130514TiB carnpodiTHOro cragijokoka, 31aTHUX A0 IUIIBKOYTBOPEHHS,
Oyna 3Ha4HO MeHow — 21,2% (7 130mtiB). Cepen BUAUIEHUX BiJl 3J0POBUX 0C10
TUTIBKOYTBOproBajbHUM OyB nuie 1 1305t (11,1%), a cepen BUaIICHUX TIPU MTAPO-
TOHTUTI — 6 (25%) 13075 TIB.

V 28,3% narrienTiB Oysu BUsiBIICHI (py300aKTepii, B TOM 5ke 4ac cepe/] KOHTHHI€H-
Ty KOHTPOJILHOT IpymHu (y306aKTepii 6y/1u BusBIeH] y 6% XBOPHX. IX IIpoTeomiTHYHI
(dbepMmeHTH OEpyTh aKTHBHY Y4YacTh B PO3BUTKY I€HEPasli30BaHOTO MapOJOHTHUTY,
BUPA3KOBO-HEKPOTHUYHOTO T1HI1BOCTOMATHUTY [3].

3Beprae Ha cebe yBary BHCOKa 4aCcTOTa BHUSIBJICHHS Y XBOPUX Ha TeHepallizoBa-
HUM NapoJOHTHUT ApLKKONonIOHNX rpubiB pony Candida. 3a nanuMu niTeparypu,
BOHU MOXYTb 3ycTpidaTrcs B opoxkHUHI poTa y 30-50% 310poBux srozeit [7, 10].
VY nanoMy A0CHIKEHHI NALIEHTH KOHTPOJIBHOI TPyITH OyiM HOCIIMU KaHau y 23%
BunakiB. Bucoke BussneHHs (y 95% XBopux Ha reHepasi3oBaHUM MapoOAOHTHT)
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mraMiB Candida y mapooHTaIbHUX KUIICHSIX MOXKE CBITYUTH TPO 3HIKEHHS HE-
cnenudiuyHOi pe3UCTEeHTHOCTI, (ParOLUTAPHUX peaKLii IMyHITETY, TAKOXK 3HUKEHHS
CHHTE3y ceKpeTopHHX iMyHoroOymiHiB A [10]. Y 8,3% xBopux Oynu BusiBneHi P. ae-
ruginosa, siKi HaifyacTille CIPUYMHSIOTH THIHHO-3analIbHI POIIECH 1 3aTOCTPEHHS
TeHEepaTi30BaHOTO TTAPOJIOHTHUTY.

OTtpuMaHi pe3yabraTH 103BOJSIOTH 3pOOMTH BUCHOBOK, IIO Taki MiKpoopra-
HI3MHU sIK Staphylococcus aureus, Staphylococcus epidermidis, Bacteroides spp.,
Actinomyces spp., Candida spp., Pseudomonas aeruginosa ta Streptococcus spp. €
OJTHMIMH 13 HAMTOJIOBHIIINX areHTiB, 10 CIIPHYUHSIOTH PO3BUTOK F€HEPaTi30BaHOTO
NapoIOHTUTY. BOHM € aKTUBHUMU MPOAYIICHTAMHU MPOTCONITUIHUX (DEPMEHTIB, y
TOMY YHCITI KOJIAT€HOJII THYHUX €H3UMIB, T1aTypOHia3H, XOHApoiTHHCYAb(aTasu. [1in
J€r0 X (PePMEHTIB PO3LICILIIOETHCS KOJIAreH — OCHOBHUM OLTOK TKAaHHUH IapOJIOHTA.
I{e mpuBOAMTH O pyHHYBaHHS 3B’ I3KOBOTO anapary 3y0a i MapoJOHTy B IILJIOMY.

[TpoBeneHi OCTIPKEHHS IO BU3HAYCHHIO i71 Vitro 4y TIIUBOCTI BU/IUICHHX ILITAMIB
J10 HaifyacTile BXUBAHUX Y KJITHIYHIA TapOJOHTONOT1] aHTHOI0THKIB: JIKOMILUHY,
KITHJaMIIIHY, TETPALUKIIIHY, EPUTPOMILIUHY, OriokcanuHy. Pe3ynsraTu 1ociimKeHb
MOKa3aJjiu, 110 BKa3aH1 aHTUO10TUKH BUSBISIOTH Pi3HY aKTUBHICTD 1110/10 BUIIJICHUX
MiKkpooprani3mis (puc. 1).

[Tpwu owiHII YyTIMBOCTI 710 JIIHKOMIIIUHY BHSIBIIEHA HOTO HU3bKA €()EKTUBHICTh
BITHOCHO S. aureus — 62% uytnusi, entepodaktepiit — 0%, Actinomyces spp. — 60%,
Bacteroides spp. — 55,6%, P. aeruginosa — 0%. Tak, 34,4-40,3% mTamiB cTpern-
TokoKiB, 40% mramiB eHTepodakrepiit, 60% Pseudomonas aeruginosa, 46,7%
Actinomyces spp. Oynmu CTiiiKi 10 i TeTpamuKiIiHy. BUTBIT BUpa)KEHOIO aHTHOAK-
TepiadbHO e(hEKTUBHICTIO XapaKTepHU3yBaBCs O(IIOKCAIIMH, /10 SIKOTO YyTIIMBHUMU
oymu: 93,3% i3omstiB Escherichia coli, 80,9% — S. aureus, 78,8% — S. saprophyti-
cus, 78,9% — Fusobacterium spp. HaiimeHI1 e()eKTUBHUM BUSBUBCS €PUTPOMILIHH,
cTiikumu A0 nii sikoro Oyno Oinmbine 40% mocnipkeHux 130JsTiB. BukitoueHHs
CTAHOBWJIX 130JIATH CTPETITOKOKIB, CEpPe/I IKMX BiICOTOK Uy TIUBUX 130JISTIB CTAHO-
BUB — 46,9—-50,6%. Ouinka aHTHOAKTEepiaIbHOT aKTUBHOCTI KIIIHAAMIIIUHY TIOKa3a-
na, mo 33,3 % mramiB eHTepodakTepiil Oyiu 4yTauB1 10 HOTO [ii, a CTPENTOKOKH,
cradinokoku 6mm3pKo 64-90 %, Bacteroides spp. — 57,4%, Actinomyces spp. — 50%,
CTPENTOKOKH — 0113bK0 84—90%.

JIist BUIUTEHUX TUTIBKOYTBOPIOBAIBHHX MITaMiB CTa(iIOKOKIB BUSBICHO CTil-
KIiCTb JIO JIIHKOMIIIMHY Ta €PUTPOMIIIUHY, 110, BIPOT1IHO, MOXE OyTH MOSICHEHO J1a-
HUMU TIPO (DYHKITIOHATFHUH CTaH KJIITHH Y CKJIa Il INTiBKH. Tak, BBAKAETHCS, 110 PST
KJIITHH (IEpPCUCTEPH) MAIOTh 3HAYHO 3HWKEHY aKTUBHICTh METa0OIIYHUX MTPOLECIB.
Jlnis BKazaHMX aHTUO10TUKIB MileHH!o 1ii € 50S-cyboaunus pudbocomu. Tomy Bu-
COKa CTIWKICTh JI0 ITUX TIpeTapaTiB MOKe BKa3yBaTH Ha HU3bKY IHTCHCUBHICTh CHH-
Te3y OiKa, 1110 B CBOKO Yepry MOKe OyTH OB’ S13aHO 31 3HIXKCHUMHU METa0O0IIYHUMU
BIIACTUBOCTSIMH PsiTy OaKTepiadIbHHUX KIITHH Y CKJIa 11 O10TUTIBKH, OJTHAK, 1€ TTMTAHHS
noTpedye 10AATKOBOTO BUBUEHHS BUIUICHUX 130JI51TiB. TaKo)K Ha KOPUCTH ICHYBaHHS
010IUTIBKH MOXYTh CBIJTUUTH OTPUMaHI1 JaH1 PO BUAOBUI CIIEKTP MIKpPOOPraHi3MiB
y 3yOHIH OIS, TaK SK CKJIAJ MIKpOOIOTH SICCHHUX KapMaHiB, BUBHAYCHUI HaMU
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TIPY TAPOJIOHTHTI, BI/IMTOBIIA€ iICHYFOUUM BiJIOMOCTSIM ITPO TUITOBUH CKJ1aj OakTepii

y GlomiBui nopokHuHM pota [13, 15, 16].

‘D niHkOMiLUvH O kniHgamiumH B TeTpauvkniH B eputpomiuvH B odpriokcauuH ‘
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Puc. 1. YacTora BUsIBJIeHHs YyTJIUBHUX 10 aHTUOIOTUKIB 6akTepiii (%)

Fig.1. Frequency of isolation of bacteria sensitive to antibiotics (%)

[Tpoanami3yBaBIIy AaHi IiTEPAaTypH i BIACHI CIIOCTEPEIKEHHS, MOXKHA 3pOOUTH
BHCHOBOK, IIO MpernapaToM BHOOPY /IS JIIKyBaHHS XBOPHX 3 T€HEPaTi30BaHUM
MApOJIOHTHTOM € Tperapary KiIiHaaMinuH Ta odokcanuH. [lepmmii — e aHTH-
010THK IpyIIH JIIHKO3aMi/1B, HAIIIBCUHTETUYHUN JIEPUBAT JTIHKOMIIIMHA 3 LIUPOKUM
CIIEKTPOM aHTHMIKPOOHOT i1, epeKTUBHOIO acopOITiero B TpaBHOMY TpakTi. KitiH-
JaMIlMH Ma€ IMyHOMO/YJIFOBAJIbHY JIi10, JIETKO MMPOHUKAE Y OLIBIIICTD O10I0TTHHUX
PIAMH 1 TKAHUH OpraHi3My, CTBOPIOE BUCOKI KOHIIGHTpAIIil y siceHHi# piauai (85%
BiJl KOHILIEHTpAIlil B CHPOBATIII KPOBIi), CIIMHI, TKAHWHAX MTAPOJOHTY. Y CUTYaIlisiX,
KOJIM HE MO)KHA MPOBECTU OAKTEPIOJIOTIUHI TOCTIIKEHHS MOXKIIUBO MPU3HAYATH
KIIHIaMIIUH eMiipudHo. OQuiokcaluH — 11e CHHTeTUYHUHN mpenapar 3 rpynu
(TOPX1HOJIOHIB, 13 IEBHUMH (hapMaKOKIHETUYHUMU 0COOIMBOCTAMU. BogHouac, 10
3aCTOCYBaHHS LIbOTO MPETapary € psiji 0OMeXeHb, K, HApuKiIal, Bik 10 12 pokis.,

BILJIUB HA HUPKHU To1O [12].
TakuM 9MHOM, TIpH BUBYEHHI MATOJOTIYHHUX MPOIECIB, IMOB’I3aHUX 3 1H(EK-

LHIHHUMU yPaKEHHSIMHU MApOAOHTY, CIiA HNPUAUIATH yBary acolialisiM YMOBHO-
MaTOT€HHUX MIKpPOOPTaHi3MiB, MOKJIMBOCTSIM iX TIJTIBKOYTBOPEHHS, aHATI3Y IMPOSIBY
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HUMU (DaKTOPIB MATOTCHHOCTI, 000B’I3KOBO BUBYATH 1X CTIMKICTh O aHTHOIOTHKIB,
10 JaCTh 3MOTY PO3pOOJIATH €(hEeKTUBHI METOIH JIIKYBaHHS.

[TizmcyMoByr0UHM TPOBEICHI JOCIIHKSHHS, MAEMO BiIMITUTH HACTYITHE: TeHEpa-
J30BaHUH MAPOJOHTHUT Y JOCIIIKEHOT TPYyIH 0Ci0 XapaKTepru3yBaBCs HAsBHICTIO
acouiamiii psay yMOBHO-TIATOT€HHUX MIKPOOPraHi3MiB, cepel kux Oynu Staphy-
lococcus aureus, Staphylococcus epidermidis, Pseudomonas aeruginosa ta npen-
CTaBHUKIB poniiB Bacteroides, Actinomyces, Candida ta Streptococcus. JlocnimkeHHs
TUTIBKOYTBOPEHHSI 130J11TaMH CTa1IOKOKIB, 0 BUAUICHI IPH TTAPOJAOHTHTI, TIOKa3aJI0
HasBHICTS i€l 31atHocTi y 30,4% 130714TiB 30710THCTOTO cTadiiokoKa, 82,9% — erti-
JnepManbHOTO cTadinokoka, 25% — canpoditHoro cradinokoka. BctaHoBIeHO, 110
HANOLIBIIT €()EKTHBHUMH TI0 BITHOIIICHHIO JT0 MiKpO(IOPH TAPOOHTAITBHAX KUIIICHb
Oynu anTuOioTHKY odrokcanuH (62,5-93,3% 4dyTauBHX mMTaMiB) Ta KIIHAAMIIUH
(63,2-90,6% uyTnuBHX mWITaMiB), HaliMeHII €(heKTUBHUM — epuTpoMinuH (6,7-37%
YyTIMBUX MITaMiB, 32 BUHATKOM CTa(iJI0- Ta CTPENITOKOKIB).

A.B. Kpbicenko, T.B. Ckasp, O.C. Boponkosa, E.A. Cupoxsaiua,
T.H. IlleByeHnko

JlHenporeTpoBCcKUid HAMOHABHBIN yHUBepcuTeT nMeHn Onecst [oH4apa,
npocn. [arapuna, 72, J{lnenponerposck, 49050, YkpanHa,
e-mail: microviro@rambler.ru, Ten. +38(056) 374 97 34

OCOBEHHOCTH COCTABA MUKPOBHBIX ACCOILIMATINI
U YCTOMUYHUBOCTU K AHTUBUOTUKAM MUKPOBUOTHI
POTOBOM MMOJIOCTH

Pedepar

Hens. HMzyuums cocmag MukpobuoyeHo3a pomosoil noroCmu 8 Hopme u 'y 601bHbIX
2eHEPANU3OBAHHBIM NAPOOOHMUMOM U OXAPAKMEPU308amb YCMOUUUBOCb U30-
JUPOBAHHBIX MUKPOOP2AHU3MO8 K anmuobuomuxam. Metoasl. [Iposedeno 6axme-
puonozuteckoe Ucciedosane oopasyos Mamepuaia om auy ¢ 2eHeparu308aHHbIM
NapoOOHMUMOM PA3TUYHOU CImeneHu msdxcecmu 6 cmaouu obocmperust. CnocooHocms
K NJIEHKOOOPA308AHUI UONAMOE CINADULOKOKKO8 U3VUANU HA NAACIMUKOBbIX NIAH-
wemax. YyscmeumenbHOCMb KIUHUYECKUX WIMAMMO8 K AHMUOUOMUKAM Onpedensinu
Memooom oughgysuu 6 azap ¢ ucnonvzosaruem dymasicHolx ouckos (HUL[D, PD).
Pesyawratbl. [lokazaro, umo y OOnbHbIX 2eHePaAIU308aHHBIM NAPOOOHMUTNOM MUKPO-
¢nopa npeumyugecmeenro npeocmasgnena accoyuayuamu: S. aureus, S. epidermidis,
Bacteroides spp., Actinomyces spp., Candida spp., P. aeruginosa u Streptococcus spp.
Cpedu gvideneHHbIX npu napoooHmume CmMaQuiIoKOKKO8 OUONIEHK) 00pa308bi8aiu
30,4% usonamos S. aureus, 82,9% — S. epidermidis, 25,0% — S. saprophyticus, umo
coomeememeyem ux yCmoudusocmu K IUHKOMUyury u spumpomuyuny. Haubonee
aphexmusHbIMU RO OMHOULEHUIO K NPEOCTNABUMENAM MUKPOOUOMbL NAPOOOHMATLHBIX
Kapmanog ovliu ognokcayun (6onee 60% uyscmeumenbHovix WMAmMMO8, 3a UCKIIOYe-
nuem Veilonella spp., Bacteroides spp.) u kaundamuyun (6onee 50% uyscmeumensHuix
wmammos, 3a uckarouenuem P. aeruginosa, E. coli, Actinomyces spp., Veilonella spp.),
Haumenee s exmusnvim — spumpomuyun (6,7-37,0% uyscmeumenbHbix wmammos,
30 UCKTIOYEHUeM CIAa@dUIOKOKKO8 U Cmpenmokokkog). BeiBoabl. [lokazaro, umo npu
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2EeHepanU308aHHOM NAPOOOHIMUME ACCOYUAYUU YCLOBHO-NAMOSEHHBIX MUKPOOP2AHU3-
MO8 uepaiom 6eoyuyio poib. OOHapyslcennas cnocoOHOCmyb K NIeHKOOOPA308AHUI0
cpeou U30AMO8 CMAPUIOKOKKOE MOdCcem Oblmb OOHUM U3 803MONCHBIX 0ObACHEHU
NOBBIUEHHO20 YPOGHS UX YCMOUYUBOCU K TUHKOMUYUHY U IPUMPOMUYUHY.

Knwouesvie cnoea: muxpobuoma pomosoi noiocmu, 4y8CmeumenbHoCms K
AHMUOUOMUKAM, OUONIEHKOOOPA308aHUe.

0.V. Krysenko, T.V. Skliar, O.S. Voronkova, O.A. Sirokvasha,
T.M. Shevchenko

Oles Honchar Dnepropetrovsk National University,
72, Gagarina str., Dnepropetrovsk, 49050, Ukraine,
e-mail: microviro@rambler.ru, tel. +38(056) 374 97 34

FEATURES OF MICROBIAL ASSOCIATION COMPOSITION AND
ANTIBIOTICRESISTANCE OF ORAL CAVITY MICROFLORA

Summary

Purpose. 1o study the composition of the oral cavity microflora in health and in
patients with generalized periodontitis, to characterize the resistance of isolated
microorganisms to antibiotics. Methods. Bacteriological examination of the samples
of material from the individuals with varying severity generalized periodontitis in
the acute stage has been done. The ability to filmformation of staphylococci isolates
was studied in plastic plates. The sensitivity of clinical strains to antibiotics was
determined by agar diffusion method with paper discs (NICF, Russia). Results. It has
been shown that under generalized periodontitis microflora is mainly represented by
the associations of: S. aureus, S. epidermidis, Bacteroides spp., Actinomyces spp.,
Candida spp., P. aeruginosa and Streptococcus spp. Among staphylococci, isolated
under periodontitis, the ability to biofilmforming had 30.4% of S. aureus isolates,
82.9%—S. epidermidis, 25.0% — S. saprophyticus, that coincided with their resistance
to lincomycin and erythromycin. The most effective to microflora of periodontal pockets
there were ofloxacin (60 % susceptible strains, except Veilonella spp., Bacteroides spp.)
and clindamycin (50% sensitive strains except P. aeruginosa, E. coli, Actinomyces
spp., Veilonella spp.), erythromycin was the least effective (6.7-37.0% susceptible
strains, except staphylococci and streptococci). Conclusions. It was shown that under
generalized periodontitis the association of opportunistic microorganisms had a key
role. The observed ability to filmformation among staphylococci isolates may be one
of possible explanation of lincomycin and erythromycin resistance level increasing.

Key words: microorganisms of the oral cavity, sensitivity to antibiotics, biofilm-
forming.
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KINETICS OF DIRHAMNOLIPIDS BIOSYNTHESIS
AND RHAMNOSYLTRANSFERASE 2 ACTIVITY IN THE
PRESENCE OF PSEUDOMONAS AERUGINOSA SIGNAL

QUINOLONE

Aim: Discovery of P. aeruginosa ATCC 15692 dirhamnolipids biosynthesis and rham-
nosyltransferase 2 activity in the presence of Pseudomonas aeruginosa exogenous
quorum sensing signal molecule 2-heptyl-3-hydroxy-4-quinolon (PQS). Methods. Pseu-
domonas aeruginosa ATCC 15692 were cultured in the Giss medium with 2% glucose
at 37 °C for 24 h. All the discoveries were performed in «plancton-biofilmy system with
using of the «Nunclony 48-well plates. Dirhamnolipids separation conducted by TLC
methods on Alugram Sil G/UV 254 TLC plates. Dirhamnolipids were eluted separately
and its content was determined by the orcinol test. Rhamnosyltransferase 2 (RhIC)
activity was analysed in P. aeruginosa cell extracts using a rhamnosyltransferase assay
specific for the addition of L-rhamnose to monorhamnolipid. 2-heptyl-3-hydroxy-4-
quinolon synthesized in ONU Biotechnological scientific-educational center. Results.
The synthesis of dirhamnolipids in control culture is activated from the early stationary
phase and the content of the biosurfactants is increased fivefold up 10 to 24 hour —up
0.83 to 4.3 mg/ml. Addition of increasing concentrations of POS did not affect the
growth of P. aeruginosa but increased dirhamnolipids content. After 10 h of growth,
there were approximately 4.6 times more biosurfactant in the cultures supplemented
with POS compared with the control. After 24 hours its level in culture medium was
20.68 mg/ml in the presence of 80 uM PQOS and 4.3 mg/ml in the absence of PQOS.
The additions of POS at the time of inoculation are sufficient to induce RhIC activity
during the transition to stationary phase. So, after eight hours in the presence of 40,
60 or 80 uM PQS rhamnosyltransferase 2 activity was higher at 40%, 75% and 93%,
respectively. After 24 hours this enzymatic activity was 1.6, 1.8 and 2.1 times higher
as compared with the control.

Key words : Pseudomonas aeruginosa, dirhamnolids, POS, rhamnosyltransferase 2.

Pseudomonas aeruginosa rhamnolipids have a wide spectra of biological ac-
tivity, especially antimicrobial and antitumor mode of action [10, 13]. Due to its
high emulsifying capacity they can be used in bioremediation of the polluted soil
[8] and for oil recovery enhancement [15]. P. aeruginosa biosurfactants are the
rhamnolipids mixture with different molecular structure that mainly consists of di-
and monorhamnolipids, that have two fatty acid residues in their structure, mostly
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B-hydroxydodecanoyl-f-hydroxydodecanoat. Dirhamnolipids are more soluble in
water and posses the highest emulsifying and antitumor activity [9].

We have previously shown that the exogenous signal quinolon (PQS) increased
rhamnolipids biosynthesis and dirhamnolipid/monorhamnolipid ratio, and hypoth-
esized that it was able to activate rhamnosyltransferase 2 [7].

Three enzymatic reactions are required in the final steps of rhamnolipids bio-
synthesis in P. aeruginosa [12]: 1) RhlA is involved in the synthesis of the HAAs,
the fatty acid dimers, from two 3-hydroxyfatty acid precursors; 2) the membrane-
bound RhIB rhamnosyltransferase 1 uses dTDP-L-rhamnose and an HAA molecule
as precursors, yielding monorhamnolipids; 3) these monorhamnolipids are in turn
the substrates, together with dTDP-L-rhamnose, of the RhIC rhamnosyltransferase
2 to produce dirhamnolipids. Unfortunately, few works have characterized these
three enzymes.

The aim of this study was discovering of Pseudomonas aeruginosa ATCC 15692
dirhamnolipids biosynthesis and rhamnosyltransferase 2 activity in presence of the
exogenous quorum sensing signal molecule 2-heptyl-3-hydroxy-4-quinolon (PQS).

Materials and Methods

All investigations were performed in «plancton-biofilm» system with using of
the «Nunclon» 48-well plates. P. aeruginosa ATCC 15692 overnight cultures were
diluted with sterile saline buffer and were added in the plate wells containing 1 ml
of Giss media to final cell concentration equal 10° CFU. The plates were incubated
from 2 h to 24 h at 37 °C. Optical density of cultures (A 540 nm) and dirhamnolipids
content were determined each 2 hours during the day.

Rhamnolipids separation was performed with TLC method on Alugram Sil G/UV
254 TLC plates (Germany) in chloroform-methanol-water (65:12:2) mixture [14].
Rhamnolipids spots placement was determined by color reaction with rhamnose and
acetic acid—sulphuric acid—anis aldehyde solution (50:1:0.05) and TLC plates were
heated at 80 °C till appearance of pink-orange staining.

Dirhamnolipids were eluted with chlorophorm. The samples were centrifugated
at 1500 g for 30 minutes for silica-gel removal. After centrifugation chloroform layer
was taken away and evaporated. Residue was diluted at 100 pM and rhamnolipids
concentration was determined by using orcinol-assay [5].

Rhamnosyltransferase 2 activity was analysed in P. aeruginosa cell extracts
using a rhamnosyltransferase assay specific for the addition of L-rhamnose to mono-
rhamnolipid [11]. Cells from stationary phase cultures were washed with 100 mM
Tris-100 mM NacCl buffer, pH 7, and ruptured by sonication. Whole-cell extracts were
incubated with 0.5 mg of dTDP-L-rhamnose and 1.5 mg of monorhamnolipid for 4 h
at 37°C. Monorhamnolipid used in the assay was purified from P. aeruginosa strain
ATCC 9027, which lacks the ability to produce dirhamnolipid [16]. Dirhamnolipid
were separated by TLC and determined using orcinol-assay [5]. One transferase unit
corresponds to the incorporation of one nmol of rhamnose from TDP-rhamnose into
monorhamnolipid per hour.
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We have used in this work 2-heptyl-3-hydroxy-4-quinolon that was being syn-
thesized in ONU Biotechnological scientific-educational center, TDP-rhamnose was
obtained from PhD V. Osetrov. PQS was used at the concentrations of 40, 60 and 80
uM. While choosing the concentrations there were used the data about physiological
concentrations of autoinducers.

All the experiments were carried out triple with 6 repeats in each case.

Data are reported as the mean + standard deviation. Reliability of differences
was determined by Student’s criterion at a significance level of not less than 95%
(p<0.05). All the mathematical calculations were performed using the computer
program Excel [1].

Results and Discussion

The study of kinetics of planktonic cells growth and diramnolipids biosynthesis
of control cultures of P. aeruginosa show that dirhamnolipids appear in the culture
medium in the late logarithmic growth phase — between 6 and 8 hour of cultivation

(Fig. 1).
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Fig. 1. Kinetics of planktonic bacteria growth and diramnolipids biosynthesis of control
cultures of P. aeruginosa

The synthesis of dirhamnolipids is activated from the early stationary phase and
the content of the biosurfactants is increased fivefold up 10 to 24 hour — up 0.83
to 4.3 mg/ml. McKnight S. et al. have demonstrated that PQS production is also
initiated in early stationary phase [6] and production of rhamnolipids are reduced in
PQS-deficient mutants [4]. All these data suggest an important role of P. aeruginosa
quinolone signal in the synthesis of biosurfactants. Therefore, we studied the effect
of exogenous PQS on the planktonic cells growth and diramnolipid biosynthesis.

Fig. 2 shows that addition of increasing concentrations of PQS did not affect the
growth of P. aeruginosa PAO1. These results are consistent with data [4] showed
that of exogenously added PQS at concentrations from 10 to 100 uM did not affect
the growth of P. aeruginosa PAO1 lecA::lux.
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Fig. 2. Kinetics of P. aeruginosa planktonic bacteria growth in presence

of quinolone signal molecule

Addition of increasing concentrations of PQS enhanced dirhamnolipids content
in a concentration-dependent manner (Fig. 3)
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Fig. 3. Kinetics of P. aeruginosa diramnolipids biosynthesis in presence
of quinolone signal molecule

Note: — distinctions are reliable as compared to control

The results presented in Fig. 3 show that the addition of PQS at concentration
80 uM had the greatest effect on the dirhamnolipids biosynthesis. After 10 h of
growth, there is approximately 4.6 times more biosurfactant in cultures supplemented
with PQS compared with the control. After 24 hours its level in the culture medium
was 20.68 mg/ml in the presence of 80 uM PQS and 4.3 mg/ml in the absence of PQS.

In the presence of 60 uM PQS dirhamnolipids content was 11.6 mg/ml — 2.7
times greater than the control but less than two from the result obtained at adding
of 80 uM PQS.
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Further there were performed the analysis of activity of rhamnosyltransferase 2
(RhIC), which catalyses the addition of dTDP-L-rhamnose to the monorhamnolipid-
accepting molecule [3]. The study was conducted via 8, 16 and 24 hours (Table).

Table

Effect of PQS on rhamnosyltransferase 2 activity
in Pseudomonas aeruginosa (units/mg protein)

8 hour 16 hour 24 hour
Control
42+1.5 7.8+1.6 10.3+2.8
PQS 40 uM 59+2.0 10.3+2.3 16.6 2.6
PQS 60 uM 7.4+1.8 13.8+2.7 18.7 £3.7*
PQS 80 uM 8.1 +2.6* 17.2 £3.5% 21.5+£4.1*

Note: * — distinctions are reliable as compared to control

The results indicate that the activity of RhlC increases in control cells 2.5 times
during cultivation from 8 to 24 hours. This increase in activity was not associated
with increased cell contents (Fig. 2) and due to enhanced expression of 74/C gene
that encodes rhamnosyltransferase 2. The additions of PQS at the time of inoculation
are sufficient to induce RhIC activity during the transition to stationary phase. So,
after eight hours in the presence of 40, 60 or 80 uM PQS rhamnosyltransferase 2
activity was higher at 40%, 75% and 93%, respectively. After 24 hours this enzymatic
activity was 1.6, 1.8 and 2.1 times higher as compared with the control.

As it is known P. aeruginosa regulates the transcription of an array of genes by
quorum sensing [ 11]. In the case of rhamnolipids biosynthesis, the product of Rhll is
the signal butanoyl-homoserine lactone, C4-HSL, which acts as the activating ligand
of the transcriptional regulator RhIR. The RhIR/C4-HSL complex then binds to a
specific sequence in the rh/AB regulatory region to activate the transcription. The
level of expression of 7hlAB is thus dependent on the local environmental concentra-
tion of this signal. The expression of the second rhamnosyltransferase, encoded by
rhlC, is coordinately regulated with 72/AB by the same quorum sensing regulatory
pathway. As it has been shown previously, addition of increasing concentrations of
exogenous PQS enhanced C4-HSL levels (3.5 times more C4-HSL in presence of
60 mM PQS compared with the control) and the transcription of certain genes in a
concentration-dependent manner [4].

Therefore, PQS controls production of thamnolipids by stimulating the RhIR/
C4-HSL quorum sensing system. Additionally, PQS acts as inducing ligands of PqsR
regulator and PqgsE, which upregulates 74/4B transcription [2].

ISSN 2076—0558. Mikpobionoeis i 6iomexnoaroeis. 2014. Ne 1. C. 45—52 —— 49



Myxaic Agenasadac, M.b. Iikin, €.10. Ilaxomosa, T.O. ®ininosa

Myxaic Adenanadac, M.b. I'aakin, €.10. [1axomoBa, T.O. ®iginosa

Onecbknit HanlioHaNBHUH yHiBepcuTeT imMeHi 1.I. Meunnkona,
ByIL. JIBOpsiHCBKa, 2, Oneca, 65082, Ykpaina,
ten.: +38 (048) 765 33 61, e-mail: tphilippova@onu.edu.ua

KIHETUKA BIOCUHTE3Y JUPAMHOJIIIIAIB TA AKTUBHICTb
PAMHO3UITPAHC®EPA3H 2 3A IIPUCYTHOCTI CUTHAJIBHOT'O
XIHOJIOHY PSEUDOMONAS AERUGINOSA

Pedepar

Merta: docnidocennsn 6iocunmesy Oipamuoninioie P. aeruginosa ATCC 15692 ma
aKmMu8HOCMIi pamHo3iImpancgepasu 2 3a NPUCYMHOCMI eK302eHHOI CUCHAbHOT
monexkynu — 2-eenmun-3-2iopokci-4-xinonony (PQOS). Meroau. Pseudomonas
aeruginosa ATCC 15692 kynemusysanu y cepedosuwyi I'icca ¢ 2% aniokosu npu 37°C
24 200. [ocnioxcenus npogoounu 8 cucmemi NAAHKMOH—0IoNieKka y 48-1yHKo8ux
nranwemax «Nunclony. Budinennsa dipamuoninioie nposoounu 3a UKOPUCAHHS
TLIX na nnacmunax Alugram Sil G/UV 254. Hdipamuoniniou enoroganu 3 niacmuH
i 8usHauanu ix KiMbKICHUL 8Micm 3a 0ONOMO2U OPYUHO8020 mecmy. Akmuenicmo
pamnozinmparcgepasu 2 (RhIC) ananizysanu y 6e3xaimuHHOMY eKCIpaKmi 3a peakyicto
NPUEOHAHH L-pamHO3U 00 MOHOPAMHONINIOY. 2-eenmui-3-2i0poKci-4-XiHonoH 0)6 CuH-
me3oeanutl y biomexnonoziunomy naykoso-naguanvuomy yeumpi OHY imeni I.1. Meu-
nukosa. Pesynbraru. Cunmes 0ipamuoninioie akmugyemscs 8 KOHMPOLbHIL KVIbIypi
8 PAHHIO CIAYIOHApHY a3y i emicm JIpamMHONINIOI8 NIOBUYEMbCA N AMUKDATNHO
mioie 107 24 eoounamu — 3 0,83 00 4,3 me/mn. Buecernts 3pocmaroyux KOHYeHmpayit
PQOS ne enausano na picm P. aeruginosa, aie nioguuyeano emicm OipamHoniniois.
Yepes 10 co0un 6in nepesuifysas pigeHb KOHMpono npubnusHo y 4,6 pasu. Yepesz 24
200uHu emicm oiocypgpaxmanmy 6 npucymuocmi 80 mxM PQOS cmanosus 20,68 me/
mn npomu 4,3 me/mn 3a eiocymuocmi POS. Brecenns POS 00HouacHo 3 iHOKYIAYIEN
cymmeso iHoykysano akmugnicmo RhIC y nopienanni 3 konmponem. Tax, uepes gicim
200uH 3a npucymuocmi 40, 60 abo 80 mxM PQOS akmuericme pamHosinmpancgepasvl
2 oyna suwe na 40%, 75% i 93%, sionogiono. Yepesz 24 2o0unu gpepmenmamusna
akmusHicms nepesuuiysaia konmpoias y 1,6, 1,8 ma 2,1 pasu, 6ionogiowo.

Knwuoei cnosea: Pseudomonas aeruginosa dipamuoniniou, PQS,
pamuosinmparcgepasa 2.
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KNHETUKA BUOCHUHTE3A TUPAMHOJIMIINIOB 1
AKTUBHOCTb PAMHO3UJITPAHC®EPA3bI 2 B IPUCYTCTBUU
CUT'HAJIBHOI'O XUHOJIOHA PSEUDOMONAS AERUGINOSA

Pedepar
Heas: usyyenue 6uocunmesa oupamuonunudos P. aeruginosa ATCC 15692 u akmug-
HOCIMU PAMHO3UTMPAHChepasvl 2 6 nNPpUCymcmeuul IK302eHHO CUSHATLHON MOTEK) bl —
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2-eenmun-3-eudpoxcu-4-xunonona (POS). Metonwl. Pseudomonas aeruginosa ATCC
15692 kynemusuposanu 6 cpede L'ucca ¢ 2% emoxoswl npu 37 °C 24 waca. Hccnedosanus
nPoOBOOUIU 6 CUCHeMe NIAHKMOH—OUONIEHKA 6 48-1ynounvix nianuemax « Nunclony.
Buwioenenue oupammonunudos ocywecmensiau ¢ nomowgpto TCX na nnacmunax Alugram
Sil G/UV 254. Jlupamuonunuosl smouposaiu ¢ naacmut u Onpeoeisiiu Ux KOIuiecmeeH-
HOe co0epaIcaniie ¢ ROMOWbIO OPYUHOBO20 mecmd. AKMUeHOCMb paMHO3UTMpanchepa-
361 2 (RhIC) ananusuposanu 6 beckiemoynom skcmpaxme no peakyuil npUcoeOUHeHus.
L-pammo3vl K MOHOPAMHOUNUOY. 2-2enmuit-3-2UOPOKCU-4-XUHONOH ObLT CUHME3UPOBAH
6 Buomexnonocuueckom nayuno-yueonom yenmpe OHY umenu U.U. Meunuxosa.
Pesyabrarbl. Cunmes OupamHoIunuo08 akmugupyemcsi 6 KOHmMpOabHOU KyIbnype 6
PAHHIOI0 CMAYUOHAPHYIO A3y U COOEPIHCAHUE OUPAMHOTUNUIOE NOGBIULACTNCSL NAMU-
kpamuo mexncoy 10 u 24 wacamu — ¢ 0,83 00 4,3 me/mn. Bruecenue yseruuusarowuxcs
konyenmpayuu POS ne enusno na pocm P. aeruginosa, Ho nogviwiano cooepoicanue
oupamnonunudos. Yepes 10 uacos ono npesvluiano yposenb KOHMPOIs NPUMEPHO 6
4,6 paza. Yepes 24 uaca codepocanue ouocyppaxmanma 6 npucymcemeuu 80 mxM
PQOS cocmasnsno 20,68 me/mn npomus 4,3 me/mn 6 omcymemeuu PQOS. Buecenue
PQOS oonospemento ¢ unoxynsyueil cyujecmeenno uHOyyuposano akmuenocms RhlC
no cpasnenuto ¢ konmponem. Tax, uepes ocemwv uacog ¢ npucymemesuu 40, 60 wiu
80 mxM PQOS axmuenocmo pamuosurmpancgepasol 2 ovira eviwe na 40%, 75% u
93%, coomeemcmesenno. Yepes 24 uaca pepmenmamugnas akmugHoCms npegululaia
Konmponw 6 1,6, 1,8 u 2,1 paza, coomeemcmeenHo.

Knwuesvie crnoea: Pseudomonas aeruginosa, oupamuonunuowsi, PQOS, pamno-
surmpancepasa 2.
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3MIHA JIESKMX BIOJIOTTYHUX BJACTUBOCTEM
STENOTROPHOMONAS MALTOPHILIA TIJI BILIABOM
JTOJAELNUJICYJIb®ATY HATPIIO

Mema: susuenms 3minu b6ionoeiunux eracmugocmeti Stenotrophomonas maltophilia
nio enaueom dodeyuncynvgpamy nampiro (CH). Memoou. Disionozo-dioximiuni
81ACMUBOCME Ma uymausicms 0o anmubiomuxis S. maltophilia susuanu 3a donomozoro
Mikpobionoeiunoeo ananizamopa Vitek 2 Compact (Biomerieus, @panyis), mopghonozito
Kaimun — ceimnoeoi (Zeiss Primo Star, Himeuuuna) ma enexmponnoi mikpockonii
(Jeol 1400, Anonis). Pesynomamu. [lokazano, wo kopomxompusaie (6npooogic
1-10 nacaocie) kynomugysanns 6axmepiu S. maltophilia na MIIA 3 cunmemuunoro
amioHHO0 nogepxneso-axmuenoro pewosunoio (IIAP) JJCH ¢ konyenmpayii 50 me/xn,
U0 HAOIUANCAEMbCS 00 MIHIMANLHOI IHeibysanbHol (MIK), npuzgoouno 00 3miHu HU3KU
OionoeiuHUX NOKA3HUKIG | enacmugocmeti. bakmepianvui KiimuHu 6Kopouyeanucs i
oehopmysanucs, y yumoniasmi (popmy8anucs 30Hu 3 pizHo0 ONMULHON WITbHICTIO,
memHi ma npo3opi exaroyerHs. [leaxi ¢hizionoeo-6ioximiuni mecmu (2mymamin-
apinamioasa, kymapam, cmiukicmes 0o 0/129, eudinenns mepxkanmanis, ypeasa,
acuminayis yumpamy Hampiro i L-maramy) oasanu npomunedxcti pesyiomamu. MIK
0eg ssmu aumubiomuxie 3pocmanu y 2 pazu i oinsuie, @ 00 YOMUpPbLOX Gopmyeanacs
pesucmenmuicms. Aoeezueni eracmusocmi S. maltophilia xonusanucs 3anedxicHo 6io
Kinbkocmi nepecisié na cepedosunje 3 JJCH. 3mineni enacmugocmiy 0esikux 6unaoxax
BIOHOBIIOBANUCA NICTIA 0eCAMO2020 Nepecigy, wo ceiouums npo neeHy aoanmayir
Kynemypu 0o kcenobiomuka. Ockinexu JJCH — ye naiipo3noscioodceniuia anionna
1IAP, sika 6x00umuv 00 cK1ady NPAKMUYHO YCIiX 3aco0i8 KocmMemuxu i nobymoeoi ximii,
3MIHU OIoN0CTYHUX 61acmuocmell bakmepitl nio ii 6NIUBOM, MOJICYMb CIEOPIOBANIU
npobnemu 0 i0eHMupiKayii KIHIYHO 8ANCIUBUX MIKPOOP2AHIZMIE.

Knwuosi cnoea: IIAP, dodeyuncynvgham nampiio, Stenotrophomonas malto-
philia, 6ionoeciuni enacmusocmi, pesucmeHmHicms 00 AHMUOIOMUKIG.

[ToBepxHeBo-akTuBHI peuoBuHH (IIAP) — e Benuka rpyna CHHTETHYHUX Xi-
MIYHHUX CHOJNYK, 5IKi 3aBASKH AUDITBHIN MONEKYISPHIA CTPYKTYpi 34aTHI KOHIIEH-
TpyBaTHuCs Ha MDK(pa3HUX MOBEPXHSX, 3MIHIOIOUM iX BIACTUBOCTI. BOHM mIHpPOKO
BUKOPHUCTOBYIOTBHCSI B TIPOMUCIIOBOCTI sIK cTabinizaropu, riapodobdizaropu, Moau-
(ikaTopu MOBEpPXHi, EMYJIBraToOPH, TUCTIEPTaTOPH, IIIHOYTBOPIOBAUi, MUIOU1 3ac00H,
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1HT101TOpH KOPO3ii, aHTUCTATHUKH, fAe3iH(exTanTn [4]. B cuity cBoro nmpu3HaueHHs,
MPaKTHIHO Bech 00°eM [TAP, 110 BUpOOIISIOTHCS, HAXOIATh Y JOBKILIA [ §].

[TAP pyiiHyIOTh KIITHHU a00 3MIHIOIOTH JCSKi iXHI O10JOTIYHI BIACTHBOCTI:
3MIHIOIOTh CTPYKTYPY O10JI0TIHHIX MeMOpaH, 3B’ I3yIOThCS 3 T1IpO()OOHIUMHE TiIISTH-
KaMH{ Ha TTOBEPXHI MEMOPaH, JIi3yI0Th KIIITHHU Ta BUBUIBHIOIOTH O1JTKOBI MOJICKYITH
y BUIIISITI KOMITIEKCIB 3 ieTepredTom [12, 13].

Amnionna [TAP nonemncynsdar Harpiro (ICH) B konnentpanii 0,05% 3a kinbka
XBWJIMH KOHTAKTY 3 KIIiTHHAMU Escherichia coli BUKIMKana pydHYBaHHS TUTa3Ma-
TUYHOI MEMOpaHH, CTUCKAaHHS Ta MePEMIIIICHHS SISPHOTO MaTepiairy 1o nepudepii
kmitunau [ 14]. HarpiBanus kinitun Bacillus subtilis y 10% JICH 3miHIOBaI0 CTpyKTYpYy
ITUTOTIIIA3MH 1 TIPU3BOIMIIO IO TIOSIBU JIIJITHOK 3 Pi3HOIO OMITHYHOFO MIUTBHICTIO [11].
Paninre nHamu OyI10 okaszaHo, 10 32 KOpoTKoTpuBajoro (10 macaxiB) Ky ITHBYBaHHS
Ha cepenosuii, ske Mictuino JICH B kormentpartii 50 mr/mn, 6akrepii poxy Coryne-
bacterium 3miHtOBaII MOPQOJIOTIIO KITIITHH, 3a0apBICHHS 3a [ paMoM, J4yTIuBICTh
JI0 aHTHOI10THKIB, IHTCHCUBHICTh CEKpPEIlii JII3WHY, aHTUTEHHI BIACTUBOCTI 1 CKJIaJl
MMOBEPXHEBUX OLIKIB, AesKi (iziomoro-6ioximMiyni BIacTUBOCTI [2, 9, 7]. Kimitnan
Staphylococcus aureus, siki BIpogoBxk 4 macaxiB KynsTuByBanu Ha MITA 3 JICH,
3MIHIOBAJIH 3IaTHOCTI TIO3UTHBHO 3a0apBiroBaTucs 3a [ pamom, 3’ sBmsutacs ypeazHna
aKTHUBHICTb, HE BUSBIISUTACS [3-TaIaKTO3M/1a3a, BIIBiUl 3MEHIITyBaIacs Iy TJIUBICThH J0
neBoQIIOKCaIHY 1 JTiHe30Miay [S].

Ockinpku JICH — 1ie Halipo3noBcromkeHima anionHa [TAP, ska Bxomuts 1o
CKJIQJy TTPAKTUIHO YCiX 3aC00iB KOCMETHKH 1 ITOOYTOBOI XiMii, 3MiHU O107I0TTYHAX
BJIACTHBOCTEH OaKTepiid i il BITTMBOM, MOXKYTh CTBOPIOBATH TIPOOJIEMH JIJIS 1/1CH-
TrdIKaIIT KIIHIYHO BaXKIIMBUX MIKPOOPTaHI3MiB.

Mertor nmanoi po6oTu Oysi0 BUBUCHHS 3MiHH 0IOJOTIYHUX BIACTHBOCTEH
Stenotrophomonas maltophilia mix BITIABOM TOASITICYIb(hATy HATPIIO.

Marepianau i MmeToan

O0’exToM mocIiKeHHsI Oyna KyinbTypa Stenotrophomonas maltophilia YKM
5642 3 xonekIii BiaiTy 3arajJbHOi Ta TPYHTOBOI MiKpoOioorii [HCTHTYTY MiKkpo-
6iomorii i Bipycomorii im. JI.K. 3a6onorroro HAH Vkpaimn [1]. Ti kynstuByBamm
3at 28 °C Bnpomosx 1, 4 Ta 10 macaxiB Ha MIIA 3 JICH B xonnenrpartii 50 mr/m,
ska omm3pka 10 MIK.

MIK Bu3Hauanm makporutpariitaum metogom Ha MIIb [3], a HakommaeHHs
Oiomacu 3a 3MiHOIO onTHYHOI TycTHHN Ha KOK-2-YXJI42, A=540 M, KtoBeTa 5
[6]. 15t BU3HAUCHHS XapakTepy [ii KCeHOOI0THKa Ha KyIbTypy (OaKTepiouIHa qi
OakTepiocTaTUYHA) IO OJJHOMY MJI BMICTY MPOOIpOK, B SIKUX picT HEe OyB 3adikco-
BaHM#, TIMOMHHO BuciBain Ha MITA.

®i3i00ro-6i10XiMiuHI BIACTUBOCTI Ta YYTIMBICTH O AaHTHOIOTHKIB BHUBYAIH
3a JOTIOMOTOI0 MikpooOiomorignoro anamizatopa Vitek 2 Compact (Biomerieus,
O®panmis) [10].

Mopdororiro KIiTHH BU3HaYaIu Ha (iKCOBaHUX Ipernaparax, 3a0apBIeHHX 32
I'pamom y momudikarii bropka [6] 3a TOOMOTO!O CBITIIOBOTO MiKpOCKoma Zeiss
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Primo Star (Himeuunna). s eeKTpoHHOT MiKPOCKOITii 3aCTOCOBYBAJIH MiKPOCKOIT
Jeol 1400 (SAmonist). Ha minHi ciTouku 3 GOpMBapOM HAHOCHIIM KPATUTIO CyCIeH311
OakTepiil Ta MIKpPOCKOITIFOBaIHM 0€3 J0AaTKOBOTO KOHTPACTYBAaHHS.

AnresusHicTb S. maltophilia YKM 5642 BuB4av Ha IPEIMETHUX CKEIBIIIX,
SIK1 3aHYPIOBAJIH Y CYCTICH3110 KIIITHH T000BOT Ky IbTypH Y (Di310JI0TITHOMY PO3YHHI.
Ckenbisg BuTpumyBainn y cycnensii 10, 20, 30 ta 60 xB 3a 20 °C. [Ticas BiaMuBaHHS
TJJAHKTOHHUX KIIITHH TperapaTy BUCYITyBaJIM Ha TOBITPi, QiKCyBaX KapoM Ta
3abapBiroBan pykcruHOM. KijbKiCTh KITITHH TipaxoByBain y 30 KBaaparax OKyJsp-
MIKpOMETpa.

JloCTOBIpHICTh BIIMIHHOCTEH MiX CepeaHIMH 3HAYCHHSIMHU BHU3HAYaIH 3a
kputepiem CThIOEHTa Ha PiBHI 3HAYMMOCTI He MeHIIe 95%. OOpoOKy pe3ynbTariB
MIPOBOJIMIIN 32 JIOTIOMOT0I0 KoMIT toTepHoi nporpamu MS Exel.

Pe3yabTaTu Ta iX 00roBOpeHHs

Busnauennst MIK nokazaino (puc.1), mo nakonuuenus 6iomacu S. maltophilia
YKM 5642 cyTrTeBo, Maiike BTpUYi, CIIOBUIbHIOBaTI0CA 3a KoHIeHTpamnii JJCH mo-
Hag 60 Mr/a Ta 00yMOBJIEHO OakTepioCTaTHYHOIO Jiero. HacTyrmHi mociimKkeHHs
MIPOBOIMIIN 3 KOHIIEHTpaIliero 01u3pkor0 10 MIK — 50 mr/im.

0,3

0,25 } I &

02 — H H H H H

015 — - H H H

OnTWuHa rycTuHa, o4,

0,05 — - H H H

C Y % v % % 9 % 0o % % %

Konuentpauia 4CH, mr/n

Puc. 1. Buius gogenmiicynbgary HaTpilo Ha HaKonu4yeHHs diomacu
Stenotrophomonas maltophilia YKM 5642

Fig. 1. Effect of sodium dodecyl sulfate (SDS) on the biomass increasing
of Stenotrophomonas maltophilia UKM 5642

CsitTnoBa Mikpockonisi KIiTuH S. maltophilia YKM 5642 nokazana, 1o yxe
nicns nepuioro nepeciBy Ha MITA 3 JICH kniTuHu pi3ko 3MIHIOBaJIM CBOXO MOp(o-
JIOT110 — OHOPIHI, IPOIOBryBaTi MAJIHMYKU BKOPOUYBAIHCS, CTABAIN OKPYIIINMH,
1 moraHo 3abapsitoBainucs cappaniHoM. Ilicisa yeTBepToro nacaxy KIiTHHH Oyiu
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KOKOTIO/TIOHI, pI3HOT TOBKWHH, Y HUX MOPYIITYBAIOCS PO3XOKSHHS TIPH ITOILITI, TIPO
10 CBIYMTH T0sIBa OAKTEpii MOETHAHNUX Y JIAHITIOKKH. [Ticiis mecsiToro nmacaxy Ha
cepenosutie 3 JICH nomkuHa KIITHH 3aIUIIIATIACs HEOTHOPITHOO, aJIe CIIocTepira-
Jacsl TeHJICHITIS 710 BiTHOBJICHHS MOpdoItorii.

3a I0TIOMOTOI0 €JIEKTPOHHOI MIKPOCKOMIT (pUC. 2) BUSBICHO BKOPOUEHHS KJIi-
THH IiCIIs mepmioro nacaxy 3 2,0 10 1,2 MKM, Miciis YOTHUPHOX MacaxiB TOBKHUHA
cranoBwia 1,3+0,1 MkMm, a Imicis TecaTH HEPIBHOMIPHO 3pocTana (y JesTKUX KIIITHH
1m0 1,6£0,1 mxm). ToBIMHA KIITHH MPAKTHYHO HE 3MIHIOBAiAcs 1 KoJuBajacs B
Mexax 0,5-0,7 MKM.

2
g
*

I ). 1) £ I ()0, U110

500,001

Puc. 2. Mopdoaorisi knitun Stenotrophomonas maltophilia YKM 5642, eiekTponHa
MiKpocKoIist
ITo3navyeHHs: 1— BUXITHUH MITaM — KITITHHA OAHOPIIHI, HWTHIPAIHOT (POPMH 31 KTy THKAMU;
2 — micnist 1 macaxy Ha MITA 3 JICH — kiitnHE BKOpoueHi; 3 — micnst 4-x macaxiB Ha MITA 3
JCH — xnituan nedopmoani, BkopoueHi; 4 — micyist 10-n nacaxis Ha MITA 3 JICH — kiituan
pi3HOT JOBXUHHU, aye iX MOp(]OIIOTis BiTHOBIIOETHCS; YiTKO BHIHO TEMHI 1 TPO30pi BKIIFOYCHHS .

Fig. 2. Electron microscopic images of Stenotrophomonas maltophilia UKM 5642 cell
morphology

Notation: 1—the initial strain — cells are similar, cylindricity with flagellums; 2 —after 1 passage on
Nutrient agar with SDS — cells are shorter; 3 — after 4 passages on Nutrient agar with SDS — cells
are deformed and shorter; 4 — after 10 passages on Nutrient agar with SDS — cells of different
length, but theirs morphology is restored, clear visible dark and transparent inclusions.
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[Ticns weTBeproro nacaxy Kiitunu S. maltophilia YKM 5642 surnsganu ne-
(OpMOBaHUMM, PO3AYTUMH 3 OJJHOTO KUIBIISL, 1110 MOXKIIMBO TIOB’SI3aHO 3 YIIIKO/KEH-
HSIM KJIITUHHOI cTiHku [TAP. BusiBieHo NosiBy y IMTOIIIa3Mi 3HAYHUX 30H 3 PI3HOIO
ontuuHOO HIibHicTIO. [Ticns 10 nepecisiB Ha MITA 3 JICH BusiBneHo 30i1bIIeHHS
KUIBKOCTI TEMHHUX 1 IPO30PUX OKPYIJIMX BKIIFOUEHB PI3HOTO PO3MIpY, SIKI pO3MIILLY-
BaJIUCS B3JIOBXK KIIITHH.

3mina Mopdororii Bkasdye Ha cyTTeBuii HeratuBHUM BIUtB JJCH Ha kimiTuHU
S. maltophilia YKM 5642 1 Ha TeH1eH11i10 /10 1X MOCTYIIOBOI ajanTarii.

B Tab6nuii naseaeno 10 3 67 BuBueHUx HamMu (i31070r0-010XIMIYHUX BIACTH-
Boctelt S. maltophilia YKM 5642, siki 3minwnucs micis koutakry 3 JJCH.

Taomuis

®dizionoro-6ioximiuni BiaacruBocti Stenotrophomonas maltophilia YKM 5642, siki 3a3Ha/1u
3MiH 32 KOHTAKTY 3 10AeWICYIb(aToM HATPiI0

Table

The physiological and biochemical properties of Stenotrophomonas maltophilia UKM 5642
changed after the contact with sodium dodecyl sulfate

Ho Micas Micas Micas

Tect KOHTaKTy | 1 macaxy Ha | 4 macaxky Ha |10 macaxxy Ha

3JICH |MIIA 3 JICH | MIIA 3 JICH | MIIA 3 ICH
[myramin-apinaminaza -) + + (&)
Tuposun-apizamigaza =) - - -
VYpeasza + — - -
Iutpar (Hatpiro) - + + +
Bera-N-anerui-raiakro3amMinigasza - ) - -
L-ricrunun - ) - -
Kymapar - + - -
Criiikicts 10 0/129 - + ) =)
L-Manar acuminsist ) + + —
Buninenns mepkanrtaHiB -) + + -

[To3HaueHHs: «+» — peakiis MO3UTUBHA; «(+)» — peakis caOKo MO3UTUBHA; «-» — PEaKIisl He-
raTuBHA; «(-)» — peakiis ciiabko HeraTuBHa

Pesynbratn TphOX TecTiB Ha L-ricTuauH, OeTa-N-aneTHiI-ralakTo3aMiHi1a3y
1 THpO3WH-aplIaMia3zy MPUHIIMIIOBO HE 3MIHIOBAJIHCS, TIJIBKH JICIIO KOJIWBABCS
CTYIIIHB TIPOSIBY PEaKIIii.

Tectn Ha myTamin-apinaminasy, Kymapar, cTidkicTs 10 0/129 i BumineHHS
MepKanTaHiB (peakiris 3 peakTHBoM EllitMaHa) micIist IepIoro X MOCiBy BHXITHOTO
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mramy S. maltophilia YKM 5642 na cepenosumie 3 JICH maBanu npoTtunexauii
pe3yIIbTart, OJJHAK BiTHOBIIFOBAIIUCS TICIIS AECSTOTO, a Y BUITAAKY cTiiikocTi 10 0/129 —
TTICJISl YETBEPTOTO MMACAKY.

[Ticns mepmioro x macaxy Ha cepenosuie 3 [IAP y S. maltophilia YKM 5642
HE3BOPOTHO HE BUABIISIBCS (PEPMEHT ypeasa 1 3’ IBJsIacs 37aTHICTh POCTH HA IIATPATI
HaTpito. 31aTHICTh YTUII3yBaTH L-MalaT BTpavajacs Mmicist JECATOrO MepeciBy.

KyneruByBanns y npucytrnocti JICH B koHnenTpanii 50 Mr/i 3MiHIOBaJIoO 4yT-
muBicth S. maltophilia YKM 5642 no wusku antubiotukis. [lepeBipeno niro 21
aHTUO10THKA 1 0 YOTUPHOX 3 HUX PE3UCTEHTHICTH 3pocTana. Tak, 10 nedamoruny
Oaxrepii micns 4 macaxiB Ha JICH 3 uyTnuBHX cTamu MOMIpPHO pe3UCTEHTHUMU;
JI0 TIENPOJAOKCUMY 1 O(IIOKCaIMHy 3 MOMIPHO PE3WCTCHTHHX IEPETBOPUIIACS HA
PE3UCTEHTHI IMICIIS TIEPIIOro 1 YETBEPTOro Macaky BiAMOBIIHO; Y BHITAJIKy HITPO-
bypaHTOiHY criocTepiraiy 3MiHy YyTIUBOCTI 3 TOMIPHO PE3UCTEHTHOI HAa Yy TIIMBY
TICJIS TIEPIIOTO MAacaXy 1 Ha Pe3UCTCHTHY TICIII YeTBepTOro. BapTo BiAMITHTH, 1110
AHTHO10TUKOUYTIUBICTD S. maltophilia YKM 5642, sika 3MiHIOBaacs IiJ1 BILTHBOM
JICH, xonHoro pa3y He moBeprajacs J0 HONEPEIHbOIO CTAHY.

3a pocty Ha JICH y S. maltophilia YKM 5642 cnioctepiranacs 3mina MIK 10
aHTHOi10THKIB 3 21 mocmimkeHoro. Lle He 3aBxau AaBaio MiJCTaBU TOBOPUTH TIPO
3MiHY aHTHOI0THKOYYTIIMBOCTI KYJIBTYPH, aJIe YiTKO BKa3y€e Ha TECHJCHIIIO (hopMy-
BaHHSI PE3UCTEHTHOCTI. 3 pHC. 3 BUAHO, IO YXKe Micis nepioro nocisy Ha MITA 3
JICH MIK amninmniny i negnonokcumy s S. maltophilia YKM 5642 3pocrana
BABIYi 3 4 10 8 mr/mi1. [TomBoroBasacs micist 4eTBepToro nacaxy tTakox MIK amok-
CUIIWITIHY 3 KJIaByJaHaToM i odiokcamuny (3 4 10 8 mr/mi), niedanoruny (3 8 10
16 mr/mn), nunpodaokcanuny (3 1 10 2 Mr/min), nedorakcumy (3 16 mo 32 mr/mun).
MIK awmikanuny 30inbnryBanacs 3 2 1o 4 mr/mu micnst 10 macaxy. Y Bunaaky HiTpo-
¢dypanToiny MIK anTubioTrka micist mepioro nacaxy S. maltophilia YKM 5642 na
MIIA 3 JICH 3menmmmnacs 3 64 1o 32 Mr/mii, aje yxe micist 4eTBEepTOro 3pocTaa
10 128 mr/min. Otpumani pe3yabTaTH BKa3ylOTh HAa MOXKIJIMBICTH ()OPMYBaHHS aH-
THOI0TUKOPE3UCTEHTHOCTI Y BiJIMOBIAh HA MPUCYTHICTh y JOBKIUTI KCEHOOIOTHKA.
Amnanoriuni pesynsraru 3 Corynebacterium glutamicum HaBeneHi B podorax [8, 9].

Konrakr xmitun S. maltophilia YKM 5642 3 JICH 3MiHIOBaB iXHi aJare3uBHI
BiacTuBOCTI. CyTTEBA PI3HUI B KITBKOCTI KIIITHH, 1110 are3yBajiMcs Ha CKIIi, 10 1
micist KyneTuByBanHs Ha JICH, cniocrepiranacs 3a 60 xBuiuH excrio3utii. [Tokasano,
110 YOTUPHPA30BHii 1iepeciB mrTamy Ha cepenouiie 3 JJCH 30ii1b11yBaB KilbKicTh
aare3oBaHux KmiTHH 3 (3,5+0,3)x10° xki/cm? 1o (4,5+0,4)x10° ki/cM?, ane micis
JICCATH MacakiB BOHa 3MeHIyBaiacs 10 (2,5+0,1)x10° ki/cm?.

Takum 9UHOM, MTOKAa3aHO, IO KOPOTKOTpHBase (BrpomoBk 1—10 macaxin)
KyJIBTUBYBaHHS Oaktepiii Stenotrophomonas maltophilia YKM 5642 na MIIA 3
CHUHTETHYHOIO aHIOHHOI MMOBEPXHEBO-aKTHBHOIO PEYOBHHOIO JIOACHMICYITb(ATOM
HaTpiro B KOHIIeHTparii 50 MT/11, o HaOIMKa€EThCS 10 MiHIMAJIbHOT 1HT10yBaIbHOT,
TIPU3BOJIMIIO JI0 3MiHU HU3KH 010JIOT1YHUX TIOKa3HUKIB 1 BIIACTUBOCTEH. bakTepiaib-
Hi KJIITHHA BKOPOYYBAJUCS, Y IIUTOIUIA3MI 3’ SIBJSUTACS 30HHU 3 PI3HOIO ONTHYHOIO
NIUTBHICTIO, (hOPMYBaJIUCS TEMHI Ta TPO30pP1 BKIIFOUEHHS B3I0BXK KIITHH. [leski
¢izionoro-6ioximMivHi TecTH (TIyTamiI-apiiaMizaza, Kymapar, cTiikicts 10 0/129,
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BUJIUUIGHHS] MEpKaNTaHiB, ypeasa, aCUMIJIALIS UTPATy HATpito 1 L-manary) naBaiu
npoTtunexxHuit pesynsrar. MIK 1o 1eB’siti anTHOI0THKIB 3pocTana y 2 pasu i Oiib-
ie, a 10 YOTUPbOX 3 HUX (opMyBaiacs pe3UCTEHTHICTh. ANTe3UBHI BIACTHBOCTI
KOJIMBAJIUCS 3aJICXKHO BiJ KUIBKOCTI niepeciBiB Ha cepeposuiie 3 JICH.
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Puc. 3. MinimMasibHa iHri0yBajibHa KOHIeHTpaLis aHTUOIOTHKIB
nJist Stenotrophomonas maltophilia YKM 5642 nicyisi Ky1bTUBYBaHHSI Y NIPUCYTHOCTI
noaenuniacyiabgary narpiro (50 mr/i)

Fig. 3. Antibiotics minimal inhibitory concentrations (MIC’s) against
Stenotrophomonas maltophilia UKM 5642 after the cultivation in the presence
of sodium dodecyl sulfate (50 mg/L)

3MiHEHI BJIACTUBOCTI Y JIEAKUX BHUIIQJKaX YaCTKOBO BIAHOBIIOBAJIUCS MICIs
10-ro nepeciBy, 1110 CBIAYUTH NPO NEBHY ajamnTauito 6axkrepiil Stenotrophomonas
maltophilia YKM 5642 1o nocniayBaHOTo KCEHOO10THKA.
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CHANGING OF SOME STENOTROPHOMONAS MALTOPHILIA
BIOLOGYCAL PROPERTIES UNDER EFFECT OF SODIUM
DODECYL SULFATE

Summary

Aim: 70 study biological abilities changing of Stenotrophomonas maltophilia before
and after cultivation on the medium with sodium dodecyl sulfate (SDS). Methods.
The physiological and biochemical properties, antibiotics sensitivity of S maltophilia
were studied due to microbiological analyzer Vitek 2 Compact (Biomerieus, France),
cells morphology — light microscopy method (Zeiss Primo Star, Germany) and electron
microscopy (Jeol 1400, Japan). Results. The short-time cultivation of S maltophilia
(during 1—10 running) in presence of synthetic anionic surfactant SDS in concentration
of 50 mg/L that is near minimal inhibition concentration (MIC) results in changing
of some biological parameters and properties, e.g. cells became shorter and changed
their shape, the different optical density zone were noted in cytoplasm, the dark and
transparent inclusion appeared in cells. Some biochemical test results (glutamyl aryl-
amidase, tyrosine arylamidase, urease, citrate (sodium), beta-N-acetyl-galactosidase,
L-histidine assimilation, coumarate, 0/129 resistance, L-malate assimilation, Ellman)
were changed to opposite index. The MIC of 9 antibiotics increased in 2 times and
more, to 4 antibiotics there were formed resistance. Adhesion properties of S. malto-
philia varied depending upon run times in presence of SDS. The properties which were
changed during the experiment sometimes were restored after the 10" run. This fact
could speculate about certain culture adaptation toward to antibiotic. Whereas SDS is
the most popular surfactant, which is included in almost all cosmetic and household
chemicals, the changes of biological activities of bacteria under its influence could
provoke the problems with clinical important strains identification.

Key words: surfactant, sodium dodecyl sulfate (SDS), Stenotrophomonas malto-
philia, biological characteristics, antibiotic resistance.
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W3MEHEHUE HEKOTOPBIX BUOJIOTHUYECKHUX CBOMCTB
STENOTROPHOMONAS MALTOPHILIA TIOA JEMCTBUEM
JOAEHUIICYJIb®ATA HATPUSA

Pedepar

Heasn: uzyuenue usmenenuii buonocuueckux ceoticma Stenotrophomonas maltophilia
noo oeticmeuem oodeyuncyivpama nampusa (JCH). Metoabl. Quszuonoeo-
ouoxumMuyecKue ceolucmea u 4yecmsumenbHocme Kk anmubuomuxam S. maltophilia
u3yuanu npu nomMowu Mukpoouonocuveckozo anaiuzamopa Vitek 2 Compact
(Biomerieus, @panyus), ceemosoii (Zeiss Primo Star) u sanekmpoHHOU MUKPOCKONUU
(Jeol 1400, Anonus). Pe3yawrarsl. [lokazaro, umo HenpooondicumenvHoe (8 meyeHue
1-10 naccaorceit) kynomusuposanue 6axmeputi Stenotrophomonas maltophilia na
MIIA ¢ cunmemuyeckum AHUOHHBIM NOBEPXHOCMHO-AKMUEHbIM eujecmeom (I1AB)
odooeyuncynoghamom nampus ([CH) 6 konyenmpayuu 50 me/n, npudaudscarouetics K
Mmunumansrou uneudoupyrouei (MUK), npueoouno k usmeHneHuio psoa 6uono2uyeckux
noxasameineu u c6OUCME: K1eMKU YKOPA4UBANUC U 0ehOPMUPOBATUCD, 8 YUMONLAZME
NOAGIANUCH 30HBL C PAZTUYHOU ONMUYECKOU NIOMHOCMbIO, (POPMUPOBATUCH MEMHDbLE
U NpO3payHble GKAIOUEHUS, Pe3VIbmambl HEKOMOPbIX PUUON020-OUOXUMULECKUX
mecmos (2nymamui-apuiamuoasa, Kymapam, ycmouuugocms xk 0/129, evioenenue
MepKanmanos, ypeasd, acCUMUIAYUs yumpama Hampus u L-wanama) mensanuce na
npomusononodicuvie; MUK dessamu anmubuomuxos yeenuuusanacsy 6 2 pasa u boxee,
a K yemvlpem U3 HUX POPMUPOBANACL PE3UCIEHMHOCHb, A02e3UGHble CEOUCMBA
S. maltophilia konebanucs 6 3asucumocmu om Konuvecmsa nepecegos Ha cpedy 3 [CH.
H3menennvie c60ticmea 6 HEKOMOPLIX CAYUAAX YACMUYHO 80CCMAHABIUBANIUCH NOCIIE
10-20 nepecesa, umo c6udemenbCmeos8alo 0 HEKOMOPOU A0ANMAYUU KyIbnypbl K Kce-
rHoouomuxy. Ilockonvxy JJCH — 00HO u3 Haubonee pacnpocmpanertvix anuonuvix [1AB
U 6X00UM 8 COCMAB NPAKMUYECKU 8CEX KOCMEMUUECKUX CPEOCME U MOBAPO8 OblMogol
XUmuu, UsMeHeHue noo e2o GIUAHUEM OUONOSUYECKUX CBOUCME DaKmeputl Modicem
€030a6amo npodaemyl 8 UOeHMUPUKAYUU KAUHUYECKU 3HAYUMBIX MUKPOOP2SAHUIMOB.

Krwuesvie cnoea: IIAB, oodeyuncynvgpam nampusa, Stenotrophomonas
maltophilia, buonoeuueckue cgolicmea, pe3ucmenmHoCms K AHMUOUOMUKAM.
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YYTIUBICTD 1O AHTUBIOTHUKIB IINTAHKTOHHHUX
TA BIOIIVIIBKOBUX KVJIBTYP STAPHYLOCOCCUS
EPIDERMIDIS

Mema pooomu. [Iposecmu nopieHAIbHUL AHALI3 YYMAUBOCMT 00 AHMUOIOMUKIE NIAH-
KmouHux ma dionaiekosux 6akmepii 20 wmamis Staphylococcus epidermidis. Memoou.
10enmuchikayiro kKaiHiuHUX Wmamie cmaghinoxoxKie 30itCHI8AIU 3a MOPPOIO2IUHUMU
ma ¢hizionozo-bioximiynumu oznakamu. Yymausicms 00 19 anmubiomuxise eusnaua-
U OUCK-OUQY3itiHuM Memodom. 30amuicms 00 ymeopenus, baxmepismu 6ionaieKu
sUABAANU 8i3yaANbHO Y 96-1yHKOGOMY IMYHONO02IUHOMY naaHwemi. Pesynomamu.
Bcemanosneno, wo uymaugicme naankmonHuX i ni6KOGUX YOpM KITHIUHUX [3015MI6
S. epidermidis 0o anmubiomuxie icmomno i0pi3HANACA: MIHIMATbHI NPUSHIYY6ANbHI
konyenmpayii (MIIK) ognokcayuna cmanosunu 0,15-3,0 mxe/mn (niankmonna gpop-
ma) i 0,3-5,0 mxe/mn (nniekosa opma); ons nesogpnoxcayuna ionogiono 0,3—1,5 i
0,8-3,0 mxe/mn; ons ookcuyuxnin-eiopoxnopuoa 0,5-2,0i 1,2—4,5 mxe/mn; ons yegh-
mpuakcona 8,0—15,01 15,0-30,0 mxe/mn i Ons cenmamiyuna 4,0—15,01 14,0-30,0 mxe/
mi. Bucnosku. MITK anmubiomuxie w000 niaHKmMoHHux Kyibmyp oyau y 2—5 paszis
suwumu 6 nopisnanti 3 MIIK anmubiomuxie, siki eanvmysanu oopmyeaHHs OiONuieKu.

Knwuoei cnoea: bionniekoymeopiowui ma HeOIONIIEKOYMEOPIOOYI Wmami,
Staphylococcus epidermidis, nnankmonna ma Oionniekosa Kyibmypu, MiHIMAlIbHA
npueniuysanvna konyenmpayis (MIIK) anmubiomuka.

IcayBanHs Gaktepiil y (opMi CKIIaJHO OpraHi30BaHHOTO YTPYIyBaHHS — 0io-
TUTIBKK, 00’ €THAHOI €JMHUM €K30IOJIiMEpHUM MaTpukcoM [13], Mae Micie 5K y
HABKOJIMIITHHOMY CEPEOBHII, TaK 1 y OpraHi3Mmi JIIOAWHU, JIe¢ MOXE COPUIHHATH
BHHHUKHCHHS 1H(EKIIHHOTO mporecy [6, 12, 14].

OmHrME 3 HAROLTBII BiTOMEX OaKTepiid, 0 (POPMYFOTh O10TUTIBKH € CTAPITOKOKH
[24], sixi 3 omHOTO OOKY KOJIOHI3YIOTh IMMOBEPXHIO IIKIPH Ta CIMU30BI OOOIOHKH, a 3
THIIIOTO — BUKJIMKAIOTh MO3ATIKapHSIHI HO30KOMiHANBHI iH(eKii [ 15], 3axBoproBaHHs
BEPXHIX IUXaJbHHUX MUISAXIB, MOBEPXHI IIKIPH Ta M’ SIKHX TKAHUH, €HIOKAPIUTH,
ypaKeHHSI CEYOBHILTBHOI cucTemMu Too. CIpUYMHSIIOTH acOLliHOBaHI Ha KaTreTepi
OloriBKOBI 1HMeKi [5, §].

Bigomo, mo GioruriBka CyTTEBO MiJABUIIYE CTIHKICTh MIKpOOpPTraHi3MiB, sKi
BXOJISITH JIO 1X CKJIa/ly, IO BIUTMBY IMYHHOI CHCTEMH Xa3siiHa, aHTUMIKpPOOHUX Ipe-
napaTiB i BIVIMBY HABKOJUIIIHEOTO CEPEOBUINA. TeparneBTHuHI 1031 aHTHO10THKIB,
K1 e(EeKTUBHO BIUITMBAIOTH HAa YYTJIMBI TUIAHKTOHHI KYJIBTYPH, MOXKYTh BUSIBIISITH
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caOkuii aHTUMIKpOOHUH edekT abo OyTH 30BCiM Hee()eKTUBHUMH BITHOCHO TOTO
X BUy OakTepiit y OiorumiBmi [1].

Mertoto naHoi po6oTu Oys10 BUIUTATH O10TUTIBKOYTBOPIOBAIIBHI IITaMU S. epider-
midis, BA3HAYUTHU X UyTIUBICTH 10 aHTUOIOTHUKIB, MOPIBHATH MiHIMaJIbHI PUTHI-
gyyBanbH1 KoHIIeHTpallii (MIIK) aHTnO10THKIB 11010 TUTAHKTOHHUX Ta 010TUTIBKOBHX
KyJBTYp IIBOTO MaTOTeHa.

Marepiaan Ta MeToan

B nocnimkeHHsIX BUKOpUCTAaHO 122 KIHIYHUX MITaMU CTa(IOKOKIB, SKi OyiIH
oTpHUMaHi 13 1aboparopii Mikpoobiosnorii Ta imyHoustorii 1Y IHcTuTyTy ractpoente-
ponorii HAMH Vkpainu. [[jist momansmmx A0CTipKeHb cepel HuX Oyio BimiOpaHo
37 mwtamMiB, 110 HAJIEXKATh A0 BULY S. epidermidis.

InenTHdikariro oTpEMaHUX MITaMiB 3T1HCHIOBAJIH BIIMTOBIIHO /10 O3HAK, HABEIE-
HUX Y BU3HaYHUKY OakTepiit bepmxi [7]. st BUSHAYEHHS IPUHATICKHOCTI 10 POAY
Staphylococcus na conpboBuii arap (10% NaCl) nepeciBanu Bci KyJIbTypH, Y SIKUX [IPU
MIKpPOCKOITIi CIIOCTepiraiu rpaMIo3uTHBHI KOKH, 310paHi y rpoHa. Hanexxaumu 10
Buny S. epidermidis BBaykanu Koaryaa30HeraTUBHI IITaMH, 1110 YTBOPIOBAJIU KUCIIOTY
3 caxapo3’ Ta MAJIbTO3H B aHAEPOOHUX YMOBAX, BITHOBITFOBAIH HITPATH, PEPMEHTY-
BaJIM [JIFOKO3Y 1JIaKTO3Y, aBajiH picT Ha cepenoBuili ['ica 3 maniToM 6€3 yTBOPEHHS
KHCJIOTH B aHA€pOOHMX YMOBaX, BUSBIISUIN Yy TJIMBICTh 10 HOBOOIOIIMHY (MiHIMaJIbHA
rajgpbMyroda pict KoHmeHTparis <1,6 mkxr/mu). Judepenmiamnito cradilokokiB Ha
KOAryJ1a30MO3UTUBHI Ta KOArylia30HETaTUBHI MPOBOAMIN 3 BUKOPUCTAHHSIM CYXOl
ruTparHoi mazmu kpouka (3AT «biomik», Ykpaina) B peakiiii mura3Mokoaryssitii.
OO61ik pe3yabTariB 31ilcHIOBaNIN Yepes 2; 3; 18 ta 24 ronuHu.

BuBuenHs 31aTHOCTI 10 G10TUTIBKOYTBOPEHHS BU3HAYAIH 32 JIONIOMOTOI0 MOJIH-
(iKOBaHOTO METOMY: Y KOJKHY JIYHKY 96-JTyHKOBOTO CTEPHIIBHOTO iIMyHOJIOTTYHOTO
rmanmera (Sarstedt, Himeyunna) BHocunu 0,2 M M’CO-NIENITOHHOTO OyJlbOHA
(MIIB) ta 3aciBaym 50 MKJ cycrieH3ii KIITHH J000BOI KyJIbTypH cTaiIOKOKIB, 110
mictuna 3,2x10* kmiTiue/MI. 3a G10TUTIBKOYTBOPEHHSIM CIIOCTEPIralii MPOTATOM
72 ron. Ilo 3akiHYEHHIO 1HKYOAIlii 3aJUIIKH TTOKUBHOTO CepeOBHINA 00EPEIKHO
BIIOMpay IITPULIOM. SIKIIIO Ha CTIHKaX JIyHOK IUIaHILIEeTa 3aJuiianacs O10IIiBKa,
TO IITaM BBaXKaJIA 010TTiBKOYTBOPIOBAIEHUMM.

Uy TnuBicTh 10 aHTHOI10TUKIB BU3HAYAIIH JUCK-TU(Y31HHIM METOIOM, IS LILOTO
BUKOPHCTAHO TUCKH 3 aHTUO10THKaMU: 1Ie(pTprakcoHoM, e razuaumom, nedypox-
CHMOM, a3TPEOHAMOM, TETPALUKIIHOM, TOKCUIIUKIIIH T'1IPOXJIOPUIOM, CU3OMIITTHOM,
MIEHILUIIHOM, OJICAHIOMIIIMHOM, OKCAllMJIIHOM, T€HTaMIIIMHOM, €PUTPOMILIMHOM
(Himedia Laboratories Prv. Limited, [amis), mumpodimokcarmaoM, o(aokcamHoM,
HaJTI TUKCOBOIO KHUCJIOTOIO, MINEMIIMHOBOIO KHCIOTOK, HOP(HIOKCAIIMHOM, JIEBO(-
nokcaruHoM, crapdiokcanuaoM (TOB «Acmekt», P®). AaTubiotnkn oOupanm
cepell HalOUIBII 3aCTOCOBYBAaHUX Y KIIHIYHIN mpakTuii 3rigHo 3 Hakazom MO3
VYkpainu Ne 167 Bin 05.04.2007 «IIpo 3aTBepakeHHs METOAMYHHUX BKa31BOK II0J0
BU3HAYCHHS YYTIMBOCTI MIKPOOPTaHI3MIB JI0 aHTHOAKTEPialIbHUX TperapariBy 3
ypaxyBaHHSAM MeXaHi3My ix aii [6].
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JL1st TpoBEIeHHS TTOAIBIKX JTOCIIKEHb OYII0 B3ATO aHTHOI0TUKH, JIO SKUX
JOCIIIKYBaHI IITaMU BUSIBUJIM HAWBUIIY Yy TIUBICTh: HE(TPUAKCOH, TETPALIUKIIIH
Ta reHTaMiniH. OCKIJIbKH BBAXKAETHCS, 0 (PTOPXIHOIOHHU — O/THI 3 HAO1IBIIT AKTHB-
HUX aHTHOIOTHKIB, SIKi MOXKYTh IPOHHKATH B O1OTUTIBKY SIK TPAMITIO3UTHBHHX, TaK 1
rpaMHEraTUBHUX OaKTepiil, Ui JOCHIKEHb OYJI0 TAKOXK B3sITO 0OM/Ba aHTHO10THKA,
10 HAJIEXKATh JI0 IPYTOTO Ta TPETHOTO MOKOJIIHHS (PTOPXIHOIOHIB — OIIOKCAITUH Ta
1eBO(IIOKCALNH, 10 IKUX JOCIIKYBaHI1 IUTaMuU S. epidermidis BUSBUIN Uy TIIUBICTb.

MinimainbeHi npurHidyBaibHi koHIeHTparii (MIIK) Terpanukitiny, nedrpuakco-
HY, TEHTaMIIMHY, O(JIOKCALMHY Ta JIEBOGIIOKCAIIMHY BH3HAYAIM JIJIs TNITAHKTOHHOT
Ta 010TUTIBKOBOT KyJbTYp 1mTaMiB S. epidermidis. Busnauenns MIIK, mo npuraivuye
PICT TUIAHKTOHHOI KYJIBTYPH, IIPOBOAMIIM 32 TOTIOMOTOI0 METO/Ia CepiiiHIX pO3Be-
JIeHb. B KOHTpOJIbHI IPOOIpKH 3aMICTh aHTUO10THKIB J0/1aBaU 130TOHIYHUIA PO3UNH
(0,5 % NaCl).

MIIK aHTHOIOTHKIB, IO BIUTMBAIOTh HA OIOTUIIBKOYTBOPEHHS BHU3HAYAIHM HA
iMyHoJOTIYHOMY TIaHmieTi. s orpumaHHs G10IUTIBOK CTa(iIOKOKY B JIYHKH
96-myHKOBOTO IMyHOJIOTIYHOTO IanHmery BHocunu o 0,2 ma MIIB i BignosigHi
cepiiiHi pO3BEJICHHS AaHTUOI10THUKIB y IO)KUBHOMY cepeioBullll. [10TiM B KOJKHY JIyH-
Ky BHOCHIH 110 0,05 mut GakTepianbHOl cycrensil, sska MicTriaa 3,3x 10 ki THH/MIT
ta iHKyOyBamu mipu 37 °C. OOk pe3ynbTaTiB MpoBOAWIN depe3 72 roxa. OcTaHHs
JyHKa IUIAHIIeTa, B AKiii He BinOyBanocs GopMyBaHHS O10IUTIBKU MIPOTATOM 72 TOJ,
pimnosizana MIIK antmnOioTHKa.

Pe3ynbraTn Ta 00roBOopeHHs

Cepen mocmimxernx 122 KITHIYHAX MTaMiB cTa(iIOKOKIB 10 KOAryia3omo3u-
TUBHHX HaJIe)KaJU 67 IITaMiB, a 10 KoaryJaa30HeTaTUBHUX — 55. 3a pe3yssTaraMu BH-
BYCHHS (D1310710T0-010XIMIYHUX BIACTUBOCTEH 130JI4TIB BCTAHOBIICHO, 110 37 mITaMiB
(30,3%) nanexxanu 1o Buny S. epidermidis. Bctanosneno, mo 54% (20 mramiB) 3
JOCIIKeHUX WTaMiB S. epidermidis Oynu O1011JIiBKOYTBOPIOBAaIbHUMU. biomiBka
(dhopMyBaacst IpoTATOM TPHOX 10, Ociana Ha THO JIYHOK IuiaHIieTa. Bona Oyna
TOHKOI0, TJIAJIKO0, MaJjia CipyBaTo-01Iuil Koip.

BcranoBieHHs CTIHKOCTI 10 aHTHO10THKIB 3M1MCHIOBAIH BITIOBITHO 0 KPHUTE-
piiB piBHIB CTIHKOCTI/9yTIMBOCTI, HaBeeHNX Y Haka3i Ne 167 [6].

BuBueHHs CTifiKOCTI 0 aHTUOI0TUKIB MOKa3aJlo, M0 (PTOPXIHOIOHHU JIPYTOro
Ta TPETHOTO MOKOTIHHA (0(I0KCaIHH, JIEeBOGIIOKCAITNH) OyIH eeKTUBHUMH ITPOTH
Bcix 20 mramiB S. epidermidis. [IoMipHOUYTIMBHX Ta CTINKUX CEPE. TOCIIIHKEHIX
mTamiB CTagiJI0KOKIB HE BUSBICHO.

Ha Bigminy Bin (TOpXiHOJOHIB, 10 TeTpauukiiny cepen 20 IIiBKOYyTBOPIO-
BaJIbHUX IITaMiB S. epidermidis CTINKUMU BUSBUIUCS § IITaMiB, a 10 TOKCUITUKIIIH
rigpoxmopuny — 7. [Ipu BUKOPHUCTaHHI AWCKIB 3 CH30MIIIMHOM PE3UCTCHTHUMU
BusiBUIKCS 10 010TUTIBKOYTBOPIOBAJIBHUX IITAMIB, @ 10 TEHTaMIIIUHY — 3 IITaMH.

BruB niedanocnoprHiB Ha G10TUTIBKOYTBOPIOBANIBHI TITaMu S. epidermidis
JOCTIKYBaIU Ha MozieTi e Tpruakcony, nedypokcumy ta nedrazuaumy. Jlo ned-
TPUAKCOHY CTIMKICTh CHIOCTEpIrayin Y 4 JOCIIKYBAaHUX IITaMIB, 10 He(ypOKCUMY
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CTifiKicTh BusiBIUH 12, a 1o niedrazigimy — 11 mramis. Jlo a3rpeoHamy — aHTHO10-
THKa KJIaCy MOHOOAKTaMiB — CTIHKICTh BUSBHIN |2 1ITaMiB.

[lepeBakHa OUTBIIICTE AOCHTIHKYBAHUX IITAMIB S. epidermidis Oyna CTIHKOIO 10
eputrpominuHy (14 mramis), neHimwrinay (17), okcarmriny (15) Ta oreanIoMinuHy
(16). ITomipHOT Uy TIUBOCTI HE CITOCTEPIraIy.

Takum 9uHOM, cepel aHTHOIOTHKIB, IO TATBMYIOTh PICT O10IIIIBKOyTBOPIO-
BaJIBHUX TaMiB S. epidermidis, HaitOLIbI aKTHBHUMHU BUSBUIHCS (HTOPXIHOIOHU
(edextuBHOIO MimeHHIO sikux € ¢pepmenTu JIHK-ripaza ta tomoizomepasa), ta
TETPAIUKIIHA 1 aMiHOTJIiKO3u U (1HTi0ITOpH CHHTE3y OiJiKa, 110 BIUIMBAIOTH HA
30S-cybonunuiio O6akrepianbHOi pudbocomu). HaiimeHin e()eKTHBHUM BUSBHUBCS
BILTUB [3-TaKTaMHUX aHTHOIOTHKIB Ta Sy MaKpOJIiIiB.

Cepen nocinipKkyBaHUX 010TITiBKOYTBOPIOBATIBHUX IITaMIB CITIOCTEPITaiy CTii-
KICTh JI0 MeHimIiny y 85% KyneTyp, Ookcamuiiny — y 75%, oneanioMinuHy — y
80% Ta eputpominuny —y 70%. Bizomo, mo mikpoopranismu, ski 31aTHi 10 6i0-
TUTIBKOYTBOPEHHSI, MAIOTh JTOJJAaTKOBI TEHH Ta € HOCISIMH TUIA3MIJl, SIKi pOOJIATh iX
CTIHKMMH 10 OUTBIITOCTI aHTHO10THKIB. BiZMOB1THO, MOYXHA IPHUITYCTUTH HAsIBHICTh
Yy BUBUCHHUX IITaMiB TUIa3MITHUX 200 XpOMOCOMHUX JIETEPMIHAHT CTIHKOCTI 10 Ha-
3BaHUX aHTUO10THKIB.

OpneprkaHi HaMU JlaHi B IJIOMY CIIBNIAJAOTh 3 JaHUMH JIiTepaTypu. Tak, B
pobotax pizHHX aBTOPIB [3, 4, 9] M0 HMUMpPOGdIOKCAIMHY YYTIUBICTh BUSBIISIIN
100% ©6i0omTiBKOyTBOPIOBAILHUX ITaMIB S. epidermidis. J1o reHTaMiIMHY 4yTIIH-
BicTh BapitoBana Bif 35,7 1o 100% mrramiB, 1o CITIBITaIa€ 3 JAHUMHA OTPUMaHUMU
Hamu — 100% Ta 85%, BimnmoBinHO. [0 epuUTpOMINMHY y PI3HHX AOCTIIKECHHIX
OyJ10 TIOKa3aHo pi3Hy Yy TIUBICTE: Bix 46,4 10 78,3%. B Hammx nocnimkeHHIX Ha-
BIIAK{, BCTAHOBIICHO O1NIBII HU3bKHIA MOKa3HUK: Juiie 30% mramiB Oyinu 9y TIIUBI.
Jlo anTn6i10THKIB 3 Kiacy nedanocrnopuHiB 4y THuBicTh BUSABISIIH Big 20 10 70%
mramiB 3, 4], 0 MATBEPHKEHO 1 y HAITUX JOCIIHKCHHSX: Yy TJIMBICTh BUSBISUIN
35-60% mTaMiB 3aJIe)KHO BiJl aHTHOIOTHKA. 32 TAaHUMHU JIITEPATypH HAWBHIIIN BiI-
COTOK CTIHKHX IITaMiB CIOCTEpIraiu 10 P-JTaKTaMHUX aHTUOIOTHKIB — Yy TIIMBHX
mramiB 1o pizHuM gaHuM Big 10-40% [3, 4], Hamm JOCITIHDKSHHS TaKOX JTOBEIN
HU3bKY €(DeKTHBHICTH JIAaHOTO KJIACy aHTUOIO0THKIB.

s BecranoBinends MITK aHTHOI0THKIB 100 IJIAHKTOHHUX Ta O10ILIIBKOBHX
KyJBTYp WTaMiB S. epidermidis, Oynu BiniOpani HalOLIbII e(heKTUBHI Ipemaparu —
oduroKkcaIH, JeBo(IOKCAIH, JOKCIUKIIIH T1IpOXJIOpH]I, e TpiakCoH Ta TeHTa-
MminuH (Tadn. 1). B xoxi gocnimkenas BctaHosieHo, mo MITK odmokcamuny s
TUTAHKTOHHOI KyasTypH TiopiBHAHO 3 MIIK, mo npuraidye popmyBaHHS Oi0TUTIBKH,
MeHIe y 2,3 pasy (tadm. 1). Haiimenmoro MIIK, o mpurHidyBasia picT IiIaHKTOHHOT
KyneTypr Oyiro 0,15 Mkr/mi, a muist 6ioTuTiBKOBOT KyabTypH — 0,3 MKT/MII, HAalHO11b-
oo — 3,0 MKr/MII [T TIAHKTOHHOT KYJIBTYpH 1 5,0 MKT/MIT — 117151 610TUTIBKOBOI.

[Tpu BuBuenHi MIIK neBoduokcanmHy HaiMEHIIIMM TTOKa3HUKOM JIJIS TTAHK-
TOHHOI KyJIbTypH OyJia KOHIIEHTpaIlist anTuoiotrka 0,3 MKr/mit, a 1j1st 610TUTiBKOBOT
kyneTypr — 0,8 Mxr/mi1. HaiiBuma MITK — mist mmankToHY ckinanana — 1,5 MKr/mit,
a s Oiormiku — 3,0 mr/mi. MIIK, Bu3Ha4YeHi 1J1s TUTAHKTOHHUX KYJIBTYp Oynn
MeHIIMH ropiBHAHO 3 MIITK, 1110 mpurHivyBamu popMyBaHHS O10TUTIBKH Y 2,4 pasy.
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Taomm 1

MIIK anTHO0iOTUKIB Pi3HHX KJIACIB 11010 NVIAHKTOHHHUX Ta 0i0IIIBKOBUX KYJIbTYpP
S. epidermidis (Mxr/mu1)

Table 1
MIC of different classes antibiotics for plankton and biofilm cultures of S. epidermidis (ng/ml)

JleBogiokca- | Jlokcunukiiina

Hasga| Odioxcanun Hedrpuakcon | Ientaminun

ABI IMH rizpox;aopujg
IzoasiT mian- | 0io- | miaHk- | 6io- IJIaH- oio- IIaH- 0io- JIaH- 0io-
KTOH | miiBKa TOH IUIBKA | KTOH | IUIIBKA | KTOH | IUIiBKA | KTOH | IJIiBKa
S. epidermidis 1 | 0,25 | 0,5 0,4 1,2 - - 10,0 | 150 | 4,0 16,0

S. epidermidis 2| 04 | 19 | 12 | 22 | 12 | 34 | 100 | 200 | - -

S. epidermidis 3 | 0,4 0,7 0,8 2,2 - - - - 10,0 | 30,0
S. epidermidis 4| 3,0 | 5,0 0,6 1,2 - - 12,0 | 22,0 - -

S. epidermidis 5| 0,3 | 0,7 0,5 1,0 - - 15,0 | 30,0 | 15,0 | 30,0
S. epidermidis 6 | 0,15 | 0,3 0,3 0,8 1,5 4,5 - - 55 | 20,0

S. epidermidis 7 | 0,5 1,1 1,0 2,0 1,2 2,0 | 10,0 | 30,0 - -

S. epidermidis 8§ | 0,7 1,6 0,4 0,9 2,0 4,0 - - 10,0 | 30,0

S. epidermidis 9 | 0,2 | 0,4 0,6 1,2 1,0 2,5 | 15,0 | 30,0 | 80 | 20,0

S. epidermidis 10| 0,25 | 0,5 0,7 1,4 1,0 2,0 | 10,0 | 150 | 5,0 | 15,0

S. epidermidis 11| 0,3 | 0,6 | 0,75 | 1,5 0,7 1,5 | 12,0 | 18,0 | 80 | 22,0

S. epidermidis 12| 0,3 1,2 1,5 3,0 0,5 1,2 9,0 | 20,0 | 7,0 | 14,0

S. epidermidis 13| 0.4 | 0,8 | 08 | 1,6 | 1,0 | 2,0 | 10,0 | 150 | 80 | 16,0

S. epidermidis 14| 0,3 0,6 0,7 1,4 - - 8,0 16,0

S. epidermidis 15/ 025 | 0,5 | 1,0 | 20 | 1,2 | 2,0 | 10,0 | 150 | 6,0 | 18,0

S. epidermidis 16| 0,5 1,0 0,5 1,0 1,5 4,5 | 10,0 | 20,0 | 15,0 | 30,0

S. epidermidis 17| 03 | 0,6 | 06 | 1.2 - - 90 | 18,0 | 6,0 | 18,0

S. epidermidis 18| 0,4 | 0,8 0,7 1,5 2,0 4,0 | 12,0 | 22,0 | 7,0 | 18,0

S. epidermidis 19| 0,5 1,0 0,4 0,9 1,0 2,5 | 12,0 | 20,0 | 10,0 | 30,0

S. epidermidis 20| 0,35 | 0,7 0,8 1,6 - - - - 5,5 20,0
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MIIK 1OKCHITUKIIIH T1APOXJIOPHY, IO MPUTHIYYIOTH PiCT IUTAHKTOHHUX KYJIBTYP
010TUTIBKOYTBOPIOBAJILHUX IITaMiB S. epidermidis, nopiBasno 3 MIIK nns mpu-
rHiYeHHs GopMyBaHHS O10MUIiBKM Oyau MeHIMMHE y 2,3 pady. Halimenmoro MITK
aHTUO10THKA [T TUTAHKTOHHOT Ky IbTypH Oyina mo3a 0,5 MKr/mit, a ist 010TUTiBKOBOT
KyneTyps — 1,2 Mxr/mi1. HaiiBumra MITK mist mmankTony ckinanana — 2,0 MKr/mi, a
J1s1 O10TUTiBKH — 4,5 MI/MIL.

Bcranosneno, o HariMenmoro MITK nedrpruakcony muist TIIaHKTOHHOT KYJTb-
Typu Oyna KUIbKICTh, sika cTaHOBHIIA 8,0 MKT/MJI, a /Tl O10TUTIBKOBOI KYJIBTYpH —
15,0 mxr/mi. HaitBumma MITK miis tutaHkToHY ckiagana — 15 Mir/mi, a s 6io-
Bk — 30 mr/mu. MIIK, BU3HaYeHHX U1 TNIAHKTOHHUX KYJIBTYp OyJId MEHIIIMMU
nopiBastHO 3 MIIK, o nmpurnivyBamm dhopMmyBaHHs OiotutiBkH y 1,7 pasy.

[Tpu BuBUCHHI reHTamiHy HaliMeHI0r0 MITK aHTHOI0THKY /715 TUTAHKTOHHOT
KyJasTypH Oyiia J103a, sika craHoBmia 4,0 MKr/mu, a s GiorutiBkoBoi — 14,0 Mkr/
1. Hatisuma MITK it moraskTony ckimagama — 15,0 Mxr/mon, a it O10TUTIBKH —
30,0 mr/mn. MIIK, BU3HaYeHHX JIJIs TUIAHKTOHHUX KYJIBTYp Oy MEHIITUMHU TTOPiB-
HsaHO 3 MIIK, mo npurHivyBaau popmMyBaHHS Oi0OTUTIBKH Y 2,7 pa3y.

Oco0OnuBicTh Aif aHTHOI0THKIB HA Yy TIIMBI 10 HUX OakTepii y O10TUTiBKax B 3Ha-
YHIH Mipi 3aJIC)KHUTH BiJ] 3lIaTHOCTI IPETapaTy MpOXOIUTH Kpi3b MOBEPXHEBI 000TOHKH
1 TO3aKIJIITHHHUH MaTPUKC O10TUTIBKH, JI0 CKJIATY SIKOTO BXOASTH OUTKH, ITOJTicaxapu-
], iy Ta HykieinoBi kucinoTu. Tomy MITK aHTHO10THKIB [Is ITITAHKTOHHUX Ta
TUTIBKOBUX KYJIBTYP OJHOTO 1 TOTO X IIITaMy MOXYTb 3HAYHO BIPi3HATHUCS.

3a JaHUMU JIiTEpaTypu MpUrHiueHHs PopMyBaHHS O10TUTIBKM OaKTepisiMU Bif-
OyBaJtocs 3a KOHIIGHTpaIlii (PTOpXiHOJIOHIB, 1m0 nepepuryBamm ix MIIK y 5,0 pasis,
a 3a IHIMMH TaHUMH — HaBiTh y 50—100 pa3iB MOpiBHIHO 3 ITTAHKTOHHUMH (hopMaMu
[10, 11]. 3a pe3synbpraramMu HaMX A0CHTiKeHb MakcuManbHo MIITK ¢ropxinonoHiB
JUTSI TWTAHKTOHHKX Ta O10TUTIBKOBHX KYJIBTYP BizpizHsuTuCs y 5,0 pasis.

B yMoBax TiCHOTO KOHTaKTy B CEpeIHI O10TUTIBKH ITOKa3aHa MOKIIMBICTh TIEpe-
Jladi TeHIB CTIHKOCTI 0 BAaHKOMIIIMHY Ta TETPAIUKIIIHY Binl E. faecium 1o S. aureus
[11]. 3a pe3yasraramu gocmipkeHs iHmux aBropis, MITK nokcurmkiiny s 6iomutis-
ku Moke niepepuryBatu MIITK mist mmankrony y 50 pasis. MIIK niedanocnopunis
JUTSI TUTAHKTOHHUX Ta 010TUTIBOYHUX KYJIBTYp BifpizHsuics y 100 pa3iB. B pesynbrari
HaIIMX JO0CIIHPKeHb BCTAHOBJICHO He3HavHI BiMiHHOCTI Mk MITK nokcunukitiny
ta MIIK niedrprakcony aiist miiaHkToHy Ta oioriBku: MITK nocimimkyBaHUX aHTH-
OioTukiB 115 OiorutiBkH niepeBuinyBain y 3,0 pasu MIIK s mimaHKTOHY.

[TokaszaHo, 0 HETAaTUBHO 3aps/HKCHI €K30I0JIicCaxapyuIid JIOBOJI €EKTUBHO
3aXUIIA0Th KIIITHHU O10TUTIBKH BiJ] T1IpO(UTEHUX Ta TIO3UTUBHO 3apsHKEHUX aHTH-
OioTHKiB, HarpuKIiIa amiHormiko3uais [17, 18]. 3a gqanumu miteparypu MIIK antu-
010THKIB 3 KJIaCy aMiHOTJTIKO3H/IIB JUISl TUIAHKTOHHUX KyJIbTYyp Oaktepiit y 15 pasis
mentni 3a MIIK ais Gakrepiit 6iotutiBk [ 16]. 3a pe3ynbTaramMu HaIuX JT0CIiKEHb
MIIK reHTaminuHy i TUTAHKTOHHUX Ta O1OTUTIBKOBHX KYJBTYD BIAPI3HSUIACS Y
4,0 pazu.

TakuMm 4MHOM, BU3HAYCHO, 1110 13 122 AOCTIHKEHUX KIHIYHUX MTaMiB cTadi-
JIOKOKIB 37 mTamiB Hajexanu 10 S. epidermidis, 3 axux 20 Oynu OiOmIiBKOYTBO-
PIOBAJILHUMU.
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Bcranosieno, mo cepesn 19 BUKOpHCTaHUX aHTHOIOTHKIB HAWBHUIILY €(EKTUB-
HICTB IIOMI0 JOCIIDKCHHUX MTaMiB S. epidermidis BUSBUIN 5 aHTHO10THKIB: 0(IIOK-
caruH, JeBo(IoKcamyH, e TPHAKCOH, TOKCUITMKITIH T1IPOXJIOPH]T Ta TCHTAMIIIHH.
Jliist narux aHTHOIOTHKIB BCTaHOBIIEHO pi3HUII0 Mk MITK 11010 TutaHKTOHHUX Ta
010TUTIBKOBUX KYJIBTYp S. epidermidis.

MIIK aHTHOIOTHKIB 1J1s1 OAKTEpiid, 110 BXOMATH A0 CKJIaay O10ILIiBOK Oyia y
5 pasiB Bumoro 3a MIIK 1st m1aHKTOHHUX KyIbTYp S. epidermidis.

VYci 6101UTiBKOYTBOPIOBAIBHI IITAaMH OyJIM YyTJIIMBUMHU 110 O(pIOKCAIUHY 1 Jie-
Bodokcanuny, 85% BUSBWIN YyTIHMBICT 110 TeHTaminuny, 80% — 10 nedrpuak-
cony Ta 65% — 10 TOKCULIMKIIIH T1IpOXIOpH LY, TIpU ibomy 80% Oyiu CTIMKHUMH 10
B-makramMmuux aHTHOioTHKIB 1 70% — Mo epurpominunay. MIIK mux aHTHO10THKIB,
SIK1 IIPUTHIYYBAJIH PICT TUTAHKTOHHUX KYJIBTYP, OYJIH B CEpeHHOMY y 2 pa3u MCHIIII
nopiBHsHO 3 MIIK, 1o npuraivyBamm GopMyBaHHS O10TITiBKH.

JocmimkeHo, mo Haniouteia pizauI Mixk MITK oduokcanyHa 11 TiIaHKTOHHOT
Ta 010TUTIBKOBO1 KyJIBTYpH cTaHoBHIA 4,5 pa3u, pizauiyt MIIK neBoduiokcanuna —y
5,0 pasis, pizaunsg MITK nokcunukiin rigpoxiaopuaa ta MIIK nedrpuakcona — y
3,0 pazu, MIIK renraminuna — 4,0 pasu.

OTxe, IpOBEICHI TOCITIDKSHHS ITOKa3alId, 10 OakTepii mraMiB S. epidermidis
y CKJIaji OIOTUTIBKY CTIHKIII IO BIUTMBY aHTHOIOTHKIB, HIXK Tl K IITaAMH y TUIaHK-
TOHHIH (Gopmi.
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YYBCTBUTEJIBHOCTb K AHTUBUOTUKAM IINIAHKTOHHBIX 1
BUOIIVIEHOYHBIX KVJIBTYP STAPHYLOCOCCUS EPIDERMIDIS

Pedepar

Hean padotel. /Iposecmu cpasHumenbHulli AHANU3 4YECTMEUMENLHOCMU K AHMU-
ouomuKkam NIAHKMOHHBIX U OuonieHoyHbix 6akmepui 20 wmammos S. epidermidis.
MeTtoabl. Hoenmugpurayuto KIuHULECKUX WUmammos cmaguioKoKKo8 nposoouiu
no Mopgonozuveckum u GusuoI020-OUOXUMUYECKUM NpusHakam. dyscmeumens-
Hocmb Kk 19 anmubuomukam onpeoensinu ¢ NOMOubio OUCK-0uUphy3uonHo2o memood.
Cnocobrnocmuv Kk OUONIEHKOOOPA308AHUIO ONpedenanu 8u3yaivHo 8 96-1yHouHOM
ummyHonrocuveckom nianuieme. Pesyabrarbl. Onpedeneno, umo uyscmeumens-
HOCMb NIAHKIMOHHBIX U OUONTIEHOYHBIX (POpM KAUHUYECKUX usonamos S. epidermidis
K anmubouomuxam cywecmsenno omaunaromes: MIIK ons ogproxcayuna cocmagnana
0,15-3,0 mxe/mn (nnankmonrnas ¢popma) u 0,3-5,0 mxe/mn (buonnenounas gopma),
oA nesogpnokcayuna coomgeememeaento 0,3—1,5 u 0,8—-3,0 mxe/miu; 011 OOKCUYUKTUH-
eudpoxnopuoa 0,5-2,0 u 1,2—4,5 mxe/mn; onsa yepmpuarxcona 8,0-15,0 u 15,0-30,0
mke/mn u ons cenmamuyuna 4,0—15,0 u 14,0-30,0 mxe/mn. BeiBoabl. Onpedenero, umo
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MIIK anmubuomuxos, Komopbvie yeHemarom pocm niaHKMOHHbIX KVIbIMYP 8 CPeOHeM
6 2—5 paz menviue cpasnumensvro ¢ MIIK, umo yenemarom gpopmuposarie ouonieHxu.
Knwuesvie cinoea: 6uonienkoobpasyiowue u HeGUONIEHKOOGPA3yowue wmam-
mot, Staphylococcus epidermidis, niankmonHas u OUONIEHOUHAS KYIbMYPbl, MUHU-
ManvHas noodagisiowas konyenmpayus anmubuomuxa (MIIK).

0O.1. Sidashenko, O.S. Voronkova, T.M. Shevchenko, O.A. Sirokvasha

Dnepropetrovsk National University of Oles Gonchar,
72, Avn. Gagarin, Dnipropetrovsk, Ukraine,
e-mail: microb_sidashenko@mail.ru

SENSITIVITY TO ANTIBIOTICS OF PLANKTON AND BIOFILM
CULTURE OF STAPHYLOCOCCUS EPIDERMIDIS

Summary

The aim was to conduct the comparative analysis of the sensitivity of 20 S. epidermidis
strains of plankton and biofilm to antibiotics. Methods. Identification of clinical strains
of staphylococci was performed using morphological, physiological and biochemical
characteristics. Sensitivity to 19 antibiotics was determined using the disc-diffusion
method. The study tested the ability for film formation in 96-well plate immunoassay.
Results. There were established that the sensitivity of planktonic and biofilm forms
clinical isolates of S. epidermidis to antibiotics was significantly different: MIC for
ofloxacin was 0.15-3.0 ug/ml (planktonic form) and 0.3-5.0 ug/ml (biofilm form);
for levofloxacin respectively 0.3—1.5 ug/ml and 0.8-3.0 ug/ml; for doxycycline
hydrochloride 0.5-2.0 ug/ml and 1.2—4.5 ug/ml; for ceftriaxone 8.0—15.0 ug/ml and
15.0-30.0 ug/ml; for gentamicin 4.0—15.0 ug/ml and 14.0-30.0 ug/ml. Conclusion.
1t is determined that MIC antibiotics that inhibit the growth of plankton cultures on
average are 2—5 times less compared to MIC, inhibiting biofilm formation.

Key words: film-forming strains, non-film-formation strains, S. epidermidis,
plankton and biofilm cultures, minimal inhibitory concentration (MIC) of antibiotics.
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BUJAJIEHHSI BPOMIY 'EKCA AEITWIIITPUAWHIIO
I3 BOJJTHUX PO3UHHIB BAKTEPISIMHU POY
PSEUDOMONAS 3A IX B3AEMO/II 3 INTMHUCTUM
MIHEPAJIOM TA XITO3AHOM

Mema. YoockouaneHHs cnocoOy 8uOdieHHs HAUNOWUPEeHiuo020 npeocmasHuKa
KamioHHUX nogepxueso-axmusnux pevosur (KIIAP) — 6ionoziuno “orcopcmrozo”
bpomioy eexcadeyunnipuounito (BIII) 3 600HUX pO3YUHIE HADMOOKUCHIOBATLHUMU
baxkmepiamu pody Pseudomonas 3a ix 83aemo0ii 3 npupoOHuMu copbeHmamu (enunu-
cmum minepanom ma ximosavom). Memoou. Henamoeenni 6axkmepii P. fluorescens
ONU328, P. maltophilia ONU329, P. cepacia ONU327 Kynvmugysaiu 8 noi#CusHo-
my cepedosuwi M-9 3 oooasannam 0,5% nenmony npu pH 7,2—7,4. Iicia copoyii
sanuuwrosuil emicm KIIAP y posuunax usHauanu KOIOPUMEMPUUYHUM MemoOOM.
Pezynomamu. Y pesynvmami npogedenux 0ocuiodncenb 6Cman06ieHo, o 6UKOPUCTIAH-
Ha 6axmepii P. cepacia ONU327, P. fluorescens ONU328 i P. maltophilia ONU329 3a
iX 83a€MO0ii 3 nPUPOOHUMU COpOeHmamu (2IUHUCTNIUM MiHepanom ma ximosarom 1:1 no
Maci) 003607A€ Y HEUMPATbHOMY cepedosuwyi niosuwumu cmynins suoanrenus I JIIT
i3 600Hux posuunie 00 98,0-99,5% npu euxionii konyenmpayii KIIAP 100 me/n ma
CKOpOMUMU ONMUMANLHUL 4AC KOHMAKMY8anHs 3 copbenmamu 3 60 x6 3a giocymuocmi
Mmikpoopeanizmig 0o 20 x6 3a ix npucymuocmi. OOHUM 2pamom 3MIULAHO20 cOpOeHmy
i3 po3uuny sudansiemuvcsa 00 24,9 me KIIAP. Bucnogok. Buxopucmanmns 6ionoeiuto
MoOupikosanux npupoonux copoeHmis 3adesneuye enuboke ounueHHs 600u 8io KIIAP,
30Kpema 6i0 conell ankiinipuounito, cmaodiro copoyii KTIAP pexomenoosaro exnovamu
6 KOMNIIEKCHY eKON02iUHO be3neuty 0iomexnono2iio 600004 UL eHHSL.

Knwuoesi cnoea: 6pomio eekcadeyunnipudutiro, 8uddaieHHs, 800HI po3yuHiL,
bakmepii pody Pseudomonas, enunucmuii minepan, Ximosan.

Bpowmin rekcaaeuiipuanHIIO € TATIOBUM TPECTAaBHUKOM KaTIOHHHUX ITOBEPX-
HeBo-akTUBHHUX pedoBUH (KIIAP), ski BUKOPUCTOBYIOTHCS Y MPOMHCIOBOCTI SK
3MOYyBadi, IUCIIEPTaTOPH, EMYJIbTaTOPH 1 K aHTUCTATUYHUH 3aci® Tpu TpsIiHHI
HITYYHOTO IIOBKY, a TAKOXK MPY BUPOOHUIITBI IIACTMAC, KOCMETHYHHUX 1 CHHTETHY-
HUX MUIOYHX 3aC00iB, Y XIMIYHOMY aHaJi31, y IPOIeCi eMyJIbCIHHO1 IMOoTiMepHr3allii,
y TEeKCTHIIbHIH, HadTOMOOYBHIM, HadTOTIEpepOOHi MTPOMHUCIOBOCTAX Ta 1HIIHX
ramyssx [1].

I3 manux miteparypu [ 7] Bimomo, mo BmicT KITAP y cTivanx Bomax 3a1ekHO Bif
BHTy BUPOOHUIITBA KOJMBAETHCS B IIMPOKUX MeKax. Tak, TUTbKH BMICT I0HOTCHHHUX
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ITAP y crokax AesSKuX TEKCTHJIbHUX (HhaOpHK 3HAXOAMTHCS y Mexax 5—50 mr/i,
KPYITHUX MeXaHi30BaHWX mIpaneHb — 200 Mr/in. bpomia rexcaaenuimipuInHio
(BUAIT) ([C, H,,N"C.H,]Br) BusiBisic y NOpiBHAHHI 3 IEPBUHHUMH, BTOPUHHUMH 1
TPETUHHUMH aJIKiJlaMiHaMH O1JTbIII OCHOBHI BIIACTHUBOCTI, B JIOCUTH IIIUPOKOMY JTia-
na3oHi 3Ha4eHb pH cepeoBHINa 3HaXOMUTHCS B 10HHIH Gopmi [12].

[lupoxke Bukopuctanus [IAP HemMuHydYe IpHU3BOIUTH 0 3a0pyIHEHHS HUMHU
BIJIKpUTHX BOJIOWM 1 CTaBHTh Ha MOPSIOK JCHHUI MUTAaHHS BHOOPY €(heKTHBHOTO
METO/Ty OYMINECHHS TEXHOJIOTIYHUX BOJHHUX PO3UMHIB 1 CTIYHHX BOJI TIEpEePaxoBaHUX
BHIIE BUPOOHUIITB 1 POMHCIIOBUX ITiITTPHEMCTB.

Ha cporomui mocuth edexruBHUME MeTomamu BunaneHHs KITAP i3 Bogamx
PO3YHHIB BBXKAIOTHCS METOIM OCaDKyBajabHOI duroTarii, ¢urotodaokysiii, ¢io-
TOCOPOIIii, 110 320€3MeuyI0Th y KUCIOMY 1 JIy’)KHOMY cepefoBumiax 85% ctymib ix
BHJIAJICHHS TTpHW BUXiaHIA koHIeHTparii C < 100 mr/n [2, 8].

Opnak i 3iicHeHHs QuioTarliitHoro BumaneHHs katioHHux [TAP i3 Bigmpa-
IIOBAaHMX BOJTHUX PO3YHHIB HEOOX1THO JI0IaTKOBO OCHAIIYBATH MiAPUEMCTBA (I10-
TalifHIMHA MEXaHIYHUMHU 30MpadaMu TiHU a00 BBOAWTH IEBHI HE MEHIII TOKCHYHI
peareHTH AJIs IMiIBUIIICHHS CTYTEHS X BUAAJICHHS 1 CYTTEBOTO 3MEHIIEHHS 00’ €My
YTBOPEHOTO MHHOTO MPOoxyKTy [11].

I3 ycix crneriabHIX METO/TiB OUHIIICHHS BOIU BijT KaTioHHUX [TAP copOmiiinuit
METOJ] € HAUTIPOCTIIINM, MEHIIIC BAPTICHUM TIPH BUKOPUCTAHHI MPUPOTHHUX JIETKO-
JOCTYITHUX, JICIIEBUX 1 €KOJIOTIYHO Oe3MeYHnX COpOEHTIB (aKTHBOBAHE BYTLILIA,
[IEOJIIT, TIMHA, XiTO3aH), MPOCTUM Yy 3IIHCHEHHI Ta, HAHUTOJIOBHIIIE, CHEProHe3a-
nexauM [10, 13].

[TigBumUTH €PEKTUBHICTH COPOITii MOKIMBO MIISXOM XiMIgHOT Momudikarii
MTOBEPXHI COPOCHTIB 200 010JIOTIYHUM IIISIXOM 32 paXyHOK BUKOPUCTAHHS OaKTepin
3a X KOHTAKTHOT B3a€MOJIii 3 YaCTKaMH TPUPOTHUX COPOCHTIB.

MerToto 1anoi po6oTu Oyiio BUBYEHHS BHIAJICHHS OpOMITy TeKCa ST P IN-
HIIO 3 BOJHHUX PO3YMHIB OaKTepisimMu pony Pseudomonas 3a X B3aEMOJIi1 3 NTHHUCTAM
MiHEpaJIOM Ta XiTO3aHOM.

Marepiaju i MeToan

VY po6oTi BUKOPHUCTAHO HEMAaTOTeHHI mTamu Oaktepii poxy Pseudomonas —
P. cepacia ONU327, P. fluorescens ONU328, P. maltophilia ONU329, mo 36epira-
IOTBCS B KOJIEKIIi1 Kadeapu MikpoOioorii, Bipycounorii Ta 6iotexHomnorii Oxecbkoro
HaIllOHAIBHOTO YHiBepcuTeTy imeHi [.I. Meunnkona.

Wtamu P, fluorescens ONU328 i P. maltophilia ONU329 Buity4eHO 3 MOPCHKOTO
cepenoBumia, P. cepacia ONU327 — 3 3a0pynneHoro Hadronpogykramu rpyHTy. Lli
KyJBTYPH OaKTepiid € JeCTPyKTOpaMu 010pE3UCTCHTHUX OPTaHIYHUX CTIOIYK (opra-
HIYHUX OapBHHKIB, BYIJIeBOIHIB HaTH Ta 1HML.) [3].

BakTepii BuporyBamu Ha pikoMy MiHEpaJIbHOMY cepeaoBuiili M-9 3 nonaBaH-
M 0,5% nentony (pH 7,2-7,4) npu 28 °C Bnponosx 48 roa. Y ekcnepuMeHTax
BUKOPUCTOBYBAJIM JICIIEBUN Ta JIETKOJOCTYIHHH B YKpaiHi INIMHUCTUH MiHEpam
rpynu MOHTMOpPUJIOHITY (6eHToHiTOBY TimHy TY YV 320.00136751.032-99) 1 xi-
TO3aH, 1110 MArOTh IiIBUINEHY 10HOOOMIHHY Ta COpOIiiiHy 31aTHICTh om0 [TAP.
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KoHTakTHy B3aeMoiro OakTepiii 3 4acTKamMH TIIMHUCTHX MiHEpaJiB 1 XITO3aHOM
(1:1 mo maci) 3aiiicHioBanu npu temneparypi 28 °C. Ins uporo 2,0 © IIMHUACTOTO
MiHepairy 3minryBaiu 3 2,0 T xiTo3aHy, 3amuBain copoeHTr cycnensieto (100 mur)
Oakrepiii y konneHtpariii 1x10°mx/vr. [Ticns nepeminryBanus (50 06/xB) cycnensii
OakTepii 3 NIMHUCTUM MIHEPAJIOM 1 XiTO3aHOM BITPOAOBXK 60 XB CYyMIIll 3aJTUIIIAIN
B CTaTUYHOMY cTaHi Ha 60 XB sl hopMyBaHHS OCady, OTIM HAIOCATOBY PiIMHY
3nmBaiy. [HOKyIIbOBaH1 ocaau Ha JIBi 100U 3amuBaiu 8,5% BomauM po3unHoM NaCl
npu Temreparypi 28 °C 1 B moganbuioMy BUKOPUCTOBYBAIH Y BOJIOTOMY BUTJISIIL.

B nmaniit poOOTI MPOBEACHO MOCHIKCHHS 3 BUIAICHHS 13 BOAHHX PO3YHHIB
KITAP 6pominy rexcamemmnnipuaunito (BIJIIT) i3 BUXiTHOIO KOHICHTpPAIlIE€IO
100 mr/n. MonenpHi po3unHu ToTyBaimu numsxoMm po3unHeHHs 0,1 r (BIAI) y 1 n
JUCTHIIbOBAHOI BOAM 3a TeMiieparypu 45 °C.

Bunanenns BI/III i3 BogHuX po3umHiB 3nilicHIOBau 3a Temrneparypu 20 °C, y
HenTpansHOoMy cepenosuii (pH 7,0), sike BcraHoBmoBaM 3a jorioMororo 0,1 H po3-
yuaiB HCI 1 NaOH. V¥ cxsni kon6u emuicTio 250 M1 BHocuiu o 100 M BoxHOTO
po3unny karioHHOi [TAP (3 konmnenTpamieto 100 Mr/m, mo € B ABa pa3d MEHIIIOIO
3a KPUTHYHY KOHIIEHTPAII0 MinenoyTBopeHHs [1, 2]), nogaBamu 0,4 T BOJIOTOTO
copOeHTY (TIMHUCTOTO MiHEpaJly Ta XiTo3aHy) 3 OaKTEpisIMH, IIIIHHO 3aKPHBAIIN
TYMOBUM KOPKOM 1 CTpyIryBaiu mpotsarom 20—60 xB.

Jliist mopiBHSAHHS Y KOHTpOJIbHI mpoou 3 BI'JIIT nogasamm 0,4 r copoenty (0,2 T
TIMHUCTOTO MiHepany i 0,2 T XiTo3aHy), He IHOKYJTbOBAHOTO OAKTEPISIMH.

JIist moCSTHEHHS COpOITiHOT pIBHOBAru JaBajid MpodaM BiACTOSATUCS. Buko-
pucTaHuii copOoeHT BindimbTpoByBan Yepe3 (iabTpyBaIbHAN Tarip i B GpuIbTpari
BU3HAUYAJIN 3aJIUIIKOBY piBHOBaXKHY KoHIIeHTpatito KITAP konopumeTpudHo B mpu-
CYTHOCTI METHJIOPAHXY 3a CTaHJIAPTHOIO METOAMKOIO [1].

Crynins Bunanenns BIJII1 3 Bogu po3paxoByBaiu 3a piBHSIHHSM:

a=[(C,~C)/C]x100%, ne C i C— BuxinHa i 3aJMLIIKOBA PIBHOBAKHA KOHIIEHT-
partii karionHoi [TAP y Boxi, BiiIOBiHO.

JloCcTOBIpHICTh BIIMIHHOCTEH MiX CEpeaHIMHM 3HAYCHHSIMHU BHU3HAYa U 3a
kputepiem CTbIofieHTa Ha piBHI 3HaYMMOCTI He MeHme 95% (p<0,05). O6podky
JTAHUX 3IIHCHIOBAIIN 3a J0ITOMOTroro rporpamu Excel.

Pe3yabraTu Ta iXx 00roBopeHHs

B pesynbrari gociimkeHb BCTAaHOBICHO (TaOMUI), 0 BUKOPUCTAHHS KIIITHH
Oakrepiit poxy Pseudomonas 3a X B3a€MOIii 3 MPUPOTHUMHU COpOSHTaAMHU (TIIMHUCTAM
MiHEepajoM Ta XiTo3aHoM 1:1 1o Maci) 1t OYUIIeHHS BOIU BiJl OpPOMI Ty TeKCaICITUII-
nipuanHio iHTeHCH(iKye mporiec copoiii KITAP y HeliTpanbHOMY cepenoBuii [6].

[TopiBHANBHUE aHai3 MMOKa3aB, 10 3a B3aeMojii Oakrepiit P. fluorescens
ONU328 i P. maltophilia ONU329 3 npuponaumu copbentamu uepe3 20 XBUIHH
ekcro3uii 3amumkosuii BMict BIIIT ckiragaB Bignosigao 2,0+0,2012,0+0,18 mr/m.
[Tpu poMy cTyMiHB BUAJIeHHS cCTaHOBUB 98,0% .

[Ipu BUKOpUCTAHHI I IHOKYJIAIIT 3MIMIAHUX TPUPOIHUX COPOCHTIB MITaMy
P, cepacia ONU327 cryninb ountienss Boau Big BIJIIT gepe3 20 XBuinH eKkcrio3uii
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csraB 99,5%. 3anuikoBa KOHIIEHTPAITiSE OpOMi Ty TeKCa ISV PUIUHIIO Y BOTHOMY
po3unHi He niepediTbiTyBaia 0,5 Mr/i1, IO BiANOBIIa€ HOPMATUBHUM BHUMOTaM [4].
30UTBITICHHS €KCITO3UITiT /10 60 XBUIIMH IPUBOIMJIIO 10 HE3HAYHOTO 301IBIIICHHS
crynento Buganenus BIJIIT (na 0,2—0,5%) cymimmto mMHE 3 XiTO3aHOM Ta Oak-
tepisimu P. cepacia ONU327, P. fluorescens ONU328 i P. maltophilia ONU329.
TakuM 9uHOM, 32 OTHOTO TpaMy 3MIIIAHOTO COPOCHTY BHIAISETHCS 13 PO3UHUHY

24,5-24.9 mr KITAP.
Taomuis

Bupnajenns 6pominy rexcasenuJnipuanHilo i3 BOIHUX PO3UHHIB 0akTepiaMu poay
Pseudomonas 3a ix B3aemofii 3 NIMHUCTUM MiHepaJioM Ta XiTO3aHOM

Table

Remove of hexadecylpyridinium bromide from aqueous solutions by bacteria of the genus
Pseudomonas in their interaction with clay mineral and chitosan

ran 3aﬂnm1com;ir/lj]MiCT BI'III, CTyl]iHlI; FB;[J][_I[E:J:ZHHH (o)

Excnozniris 20 xB.

P, fluorescens ONU 328 2,0+0,20* 98,0

P. maltophilia ONU 329 2,0+0,18%* 98,0

P. cepacia ONU 327 0,5+0,08* 99,5

Kontpons 22,0+1,70%* 78,0
Excrio3umis 60 xB.

P. fluorescens ONU 328 1,5+0,12* 98,5

P. maltophilia ONU 329 1,5+0,14* 98,5

P. cepacia ONU 327 0,3+0,07* 99,7

Konrtposns 17,0£1,18 83,0

[pumitka: — BuxigHa konteHtparist BIJII1 cranosuma 100,0 mr/m;
- KOHIIEHTpais copoenty — 4,0 r/i;
* pi3HULA Y TIOPIBHSHHI 3 KOHTPOJIEM J10cToBipHA, p<0,05

Note: — output concentration of HDPBr was 100.0 mg/I;
- sorbent concentration — 4.0 g/l
* distinction is reliable as compared to control, p<0,05

[Tposeneni nocmimkenns mo copOiii BIAIT i3 BogHUX pO34HHIB HA TPUPOITHUX
copOeHTax (CyMilll INTUHUCTOTO MiHEpaly 3 XiTO3aHOM Y BiJICYTHOCTI MiKpoopra-
Hi3MIB) IMOKa3aJIx MEHITY €()eKTUBHICTh IPOBEICHHS MPOLIECY OYHIIECHHS BOIH BiJl
KITAP. ¥V konTtpomi uepe3 20 xBuimH excrio3uii 3anumkouid BMicT BIAIT y Boa-
HOMY po3uuHi ckianas 22,0+1,70 mr/mn, cTyniHb OYUIIICHHS BOJ HE NTEpeOiIbITyBaB
78,0%, a uepe3 60 xBunuH — 83,0% (ripu pH 7).
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Buxopucranns 6akrepiii pony Pseudomonas 3 NpUpOIHUMH COpOEHTAMH
30inbmye (Ha 16,7-21,5%) ctyniab copOuii OpoMiny rekcaaenuImipuanHiio Tpu
3MEHIIECH] ONITUMAJILHOTO Yacy KOHTAKTYyBaHHs MOPIBHSIHO 3 KOHTpoJeM. Kpim Toro,
Ha 610JI0TTYHO MOM(IKOBAaHUX 3MIIIAHUX MTPUPOAHUX COPOEHTAX, X04a 1 OBUIBHO,
ane BinOyBaeThcs aectpykuis [TAP Ha OinbIn mpocTi HETOKCHYHI PeYOBUHU. AHa-
JIOT1UHY JeCTpyKIIito 6iomoridno sxopcTkux [TAP cnocrepiranm aBropu pooir [5, 9].

OTtpumani pe3ysIbTaTH T0CIiKeHb [TOKa3allu, 0 BUKOPUCTAaHHs OakTepiil poay
Pseudomonas Ta cymini mpupoAHOTO HEOPraHIYHOTO COPOSHTY INIMHUCTOTO MiHepa-
Iy 3 IPUPOIHUM MOTIMEPOM XiTO3aHOM MOKE OyTH MEPCIEKTUBHUM B KOMILUIEKCHHX
CXeMax eKOJIOTIYHO 0e3MeYHOr0 OUUIIEeHHS 0araTOKOMIOHEHTHUX CTIYHUX BOJI, 3a-
OpyIHEHHUX KaTiOHHUMH IOBEPXHEBO-aKTHBHUMH PEUOBHHAMHU, 30KpeMa 01010T19HO
<OKOPCTKHMY» OpOMIJIOM TeKCaCIIMIITIPUIHHIFO.

T.B. I'ynzenko, O.B. BonwoBau, T.A. beasieBa, O.I. I'opmikosa, U.B. Ily3sipeBa,
B.A. UBannna

Opnecckuil HaMOHANBHBIN yHHBEepcuTeT MMeHu V.M. MednukoBa,
yin. JIBopsiackas, 2, Onecca, 65082, Ykpaunna, e-mail: v_ivanit@ukr.net

YAAJEHUE BPOMUIA TEKCAAENWIIIUPUINHUSA U3
BO/IHBIX PACTBOPOB BAKTEPUSAMMU POJAA PSEUDOMONAS
IIPA UX B3AUMOJIEHCTBHUH C ITTMHUCTHIM MUHEPAJIOM U
XUTO3AHOM

Pedepar

Heas. Ycosepwencmsosanue cnocoba yoanenus naubonee pacnpocmpaHeHHo2o
npeocmasumens. KAMUOHHbIX NO8EPXHOCMHO-akmueHblx eeujecms (KIIAB) — buono-
euvecku “osrcecmrozo’”’ 6pomuda eexcadeyunnupuourus (b1 J/[I1) uz 600ubIx pacmeopos
Heghbmeoxucasowumu dbaxmepuamu pooa Pseudomonas npu ux e3aumooelicmeuu ¢
NPUPOOHBIMU COPOEHMaMU (IUHUCBIM MUHepaiom u xumosarnom). Meronbl. He-
namoeennvie baxmepuu P. fluorescens ONU-328, P. maltophilia ONU329, P. cepacia
ONU327 kynemusuposanu 6 numamenbhou cpeoe M-9 ¢ dobasnenuem 0,5% nenmona
npu pH 7,2—7,4. Ilocrie copoyuu ocmamouroe codepacanue KIIAB ¢ pacmseopax
onpeoensnu Konopumempuyeckum memooom. Peyabrarel. B pezynomame nposeoen-
HbIX UCCTIe008AHULL YCIMAHOBIEHO, YmMo Ucnoivsosanue bakmepuil P. cepacia ONU327,
P. fluorescens ONU328 u P. maltophilia ONU329 npu ux e3aumooeticmsuu ¢ npupoo-
HbLMU COPOEHMAMU (2IUHUCTNBIM MUHEPALoM U xumo3zanom 1:1 no macce) nossonsem
8 HellmpabHOUL cpede nogvicums cmenens yoanenus BT uz 600HbIX pacmeopos 00
98,0-99,5% npu ucxoonoii konyenmpayuu KITAB 100 me/n u cokpamums onmumansHoe
8peMs KOHMAaKmupoeanus ¢ copbenmamu ¢ 60 Mun 8 OMCymcmeuu MUKpOOP2AHUIMOG
00 20 mun npu ux npucymemeuu. C nomowjwio 1 2 cmewiannozo copbenma yoansemcs
u3 pacmeopa 24,5-24,9 me KIIAB. BeiBoa. Hcnonv3oeanue Ouonozuyecku moouguyu-
POBAHHBIX NPUPOOHBIX COPOEHMO8 obecneuusaem nyooKyio ouucmky 600vt om KIIAB,
8 uacmuocmu om coiell amKuInupuourus, cmaouio copoyuu KITAP pexomendyemcs
BKIIOUAMb 6 KOMNJIEKCHYIO DKON02UHECKU De30NACHYI0 OUOMEXHONIO02UI0 60000YUCTIKUL.
Knwuesvie cnoea: 6pomuo eekcadeyunnupuourus, yoaienue, 600Hbie pacmeo-
pbl, bakmepuu poda Pseudomonas, enunucmoiti munepain, Xumosan.
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REMOVE OF HEXADECYLPYRIDINIUM BROMIDE FROM
AQUEOUS SOLUTIONS BY BACTERIA OF THE GENUS
PSEUDOMONAS IN THEIR INTERACTION WITH CLAY MINERAL
AND CHITOSAN

Summary

The aim. Improvement of the method of removing the most common representative
of cationic surfactants — biologically hard hexadecylpyridinium bromide (HDPBr)
from aqueous solutions of oil oxidative bacteria of the genus Pseudomonas in their
interaction with the natural sorbents (clay mineral and chitosan). Methods. Non-
pathogenic bacteria P. fluorescens ONU328, P. maltophilia ONU329, P. cepacia
ONU327 were cultivated in nutrient medium M-9 with the addition of 0.5% peptone
at pH of 7.2 to 7.4. After sorbtion the residual content of cationic surfactants in solu-
tions was determined by the colorimetric method. Results. In result of studies it is
established that the use of bacteria P. cepacia ONU327, P. fluorescens ONU328 and
P. maltophilia ONU329 in their interaction with the natural sorbents (clay mineral
and chitosan 1:1 by weight) allows to increase in neutral environment a degree of
removal HDPBr from aqueous solutions to 98.0-99.5% at the initial concentration of
cationic surfactant 100 mg/l and to reduce the optimal time contact with the sorbents
from 60 min in the absence of microorganisms to 20 minutes at their presence. With
help of 1 g of mixed sorbent it is removed 24.5—24.9 mg of cationic surfactant from the
solution. Conclusion. Using of biologically modified natural sorbents provides deep
water purification from cationic surfactant, from salts alkylpyridinium in particular,
and the stage of sorbtion is recommended to includ in a comprehensive, ecologically
safe biotechnology of water purification.

Key words: hexadecylpyridinium bromide, remove, aqueous solutions, bacteria
of the genus Pseudomonas, clay mineral, chitosan.
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BIIJIMB ITPOAYKTIB METABOJII3BMY STREPTOMYCES
RECIFENSIS VAR. LYTICUS HA PICT IPOPOCTKIB
OBOYEBUX KVYJIbTYP

Mema. Busuumu eénaus npenapamy 13X wmamy Streptomyces recifensis var. Iyticus
2435 i cynepnamanmy kynemypanvhoi piounu (CKP) wmamy Streptomyces recifensis
var. lyticus 2P-15 na picm npopocmikie 060uesux Kyivmyp ma NOPIGHAMU AKMUGHICMb
ix Oii i3 pecynamopamu pocmy pocaun emicmumom i cemepoayrkcunom. Memoou.
Iposedeno docnidsicenns biomempuuHux i OIOXIMIYHUX 3MIH ) NPOPOCMKIE KAOAUKIS,
02IpKig, momamis, peoucy 3a Oii MIKPOOHUX Npenapamie ma pe2yisimopie pocmy poc-
JUH. Busuanu 3mineHHs NOKA3HUKIE eHepeil NpOpOCMaHH s HACIHHS, 008JICUHU KOPIHHS,
npomeinasnoi, nepokcuoasnoi, nonigenonoxcudaznoi axmusnocmi. Pezynoemamu.
32iono biomempuunux oanux (enepeis npopoCcmanhs, 008ICUHA KOPIHHSL) NOKA3AHO, O
OJ1 NPUCKOPEHHS. pOCmY NPOPOCMKIE8 KAOAUKi6, 0CIPKI8, MOMAmMIie, peoucy Haudiivui
egpexmusnoro oyna dis CKP i npenapamy I'3X, axi cmumynioganu 0ami NOKA3HUKY HA
8-30% i 5-20%, emicmum cmumynioeas minvku 006xicuny kopenis na 10-40% i ne
BNIUBAS NO3UMUBHO HA eHepelio NPOPOCMAaHHs HACIHHA. Busasneno, wo cemepoaykcun
npuenivye oiomempuuni nokasnuxu Ha 12—50%. Cmumyasyito npomeinasHoi akmueHocmi
HACiHHA ehexmuano 30iticniosanu emicmum (cmumynayis é 1,5-5,0 paszu) i CKP (1,3-2,9
pasu); nepoxcudaznoi akmusnocmi kopenie —emicmum (1,3-3,5 pasu) i CKP (1,4-3,0
pasu); nonigpenonrokcudasnoi axmusnocmi aucmkie — CKP (1,3—4,0 pasu) i emicmum
(1,2-3,8 pasu). Bucnosku. /Jocniodxcenns Oii MiKpoOHux npenapamis i pe2yisimopis
pOCmy pOCIUH HA NPOPOCHKAX 0BOUEBUX KYIbMYP NOKA3AN0, WO ROZUMUGHI 3MIHU
OloMempUUHUX NOKA3HUKIG MA (DePMEHMAMUSHUX AKMUBHOCMEL, K 8100Y8arOmMbCs
Y BPOPOCHIKIB € BIONOBIOHO PeaKyico Ha 0110 OIoOMUYHUX PaKmopie i 3anexncams 8i0
muny npenapamy i 6udy 0eouesoi Kyiomypu. Busierena cmumynsayis 6iomempuunux i
OIOXIMIUHUX O3HAK V NPOPOCMKIB 0804€BUX KVIbIMYp, 3a Oii npenapamis, modce Oymu
ocrosoro 0s suxopucmannsi CKP, I'3X ma emicmumy 0na npuckopenst ix pocmy.

Knwouoei cnoea: Streptomyces recifensis var. Iyticus, emicmum, eemepoaykcun,
NPOMmMeIHa3Ha, NepoKCUOA3HA, NONIPEHOIOKCUOAZHA AKMUBHICTINb, CIMUMYIISIMOD POCHLY
POCTUH.

ditoropmMoHu Ta GionpenaparH, sik 610CTUMYIATOPH, OEPYTh Y4acTb Y KOOPIIH-
Harlii pi3HOMaHITHHUX (i310JOTTYHUX MPOIECIB Y POCINH, THM CAMUM, CIIPUSIOTH CTH-
MYJISIIIT IX pOCTY 1 pO3BUTKY, 3aXHILIAIOTH BiJl (DiTOMATOTEHIB, TOCHITIOIOTH IMyHHUN
craryc [9, 10, 19, 24]. BukoprcTanHsl y pOCITUHHHIITBI HETOKCUYHUX, OC3MEUHHUX,
€KOHOMIYHO-€()EKTHUBHUX O10CTUMYIISATOPIB TO3BOJIHUTH CYTTEBO 30UIBIINTH BpOXKal
CLIBCHKOTOCIIOIAPCHKUX KYJIBTYp Ta OTPUMATH SIKICHY TTPOIYKIIITO.

© L.B. XKepnocexona, O.A. Tumuyk, B.I1. Tkauenxko, A.l. Binnikos, 2014

ISSN 2076—0558. Mikpobionoeis i 6iomexnoaroeisn. 2013. Ne 4. C. 79—90 —— 79



I.B. Kepnocexona, O.A. Tumuyk, B.I1. Tkauenko, A.l. Binnikon

[TepcieKTHBHUM /TS CIITLCHKOTOCITOIAPCHKOT TPAKTHKY € MIKpOOHUI Tiperapar
mizopenndid Ha OCHOBI METAOOMITIB Streptomyces recifensis var. lyticus, po3pooie-
HUH KOJICKTHBOM Kadeapu Mikpobioorii, Bipycosnorii Ta 6iorexrosnorii. [Ipenapar
MIPOSIBIISIE CTUMYJTIOI0YY aKTHBHICTH IO POCIHWH Ta aHTUMIKPOOHY IO 3aBISIKU
CHUHTE3Y CTPENTOMILIETOM CTUMYJISITOPA POCTY Ta KOMIUIEKCY €KCTPALIEILTIONAPHIX
mTHIHAX GepMeHTiB [21, 26].

Heo0ximH0 3a3Ha9MTH, 110 TIpETNapariB CTUMYITIOBAIILHOT i1 13 CTPENTOMIIIETIB,
10 BUKOPHCTOBYIOTHCS B TEXHOJIOT11 BUPOIIYBaHHS pOCINH He O6arato [2, 12]. Haii-
YaCTilIe CTPENTOMINETH BXOAATH JO CKJIaIy KOMIIEKCHHUX ab00 MOHOIIpemnapariB
OakTepiaIbHUX MEeCTHIHIIB [7].

B miTeparypi icHYIOTh BiIOMOCTI, IO 301TBIITYBaTH MPOAYKTUBHICTD CITTHCHKO-
TOCMOAAPCHKUX POCITUH MOXKIIMBO 32 il MPUPOTHUX Ta CHHTETHYHUX PETYIATOPIB
ix pocty [7, 16, 19]. B iboMy ceHci , 0COOMMBOT yBaru 3aciyroBye MPUPOTHHANA pe-
rynsitop eMmictTiM C — MPOAYKT 010TEXHOIOTTYHOTO BUPOIITYBaHHS IprUOiB-eHI0(ITIB
3 KOPEHEBOi CHCTEMH JIIKApChKUX POCIHH, KU MiIBUIIYE CXOXKICTh HACIHHS
OaraThox ciabChKorOCTonapchkux KynbTyp [10]. KpiM Toro, € OBiZOMICHHS, 1110
€MICTUM TTO3UTHBHO BILTMBAE HAa TIPOTYKTUBHICTH (hochaTMoOiTi3yBaibHOT OaKTepii
E. nimipressuralis [20]. I3 CHHTETHYHUX PETYIATOPIB POCTY BIJIOMHUM € TeTEPOAyK-
CHH, OTPUMaHU# Ha OCHOBI TPUPOIHOT PEUOBHHHU — KATIIHOT COJI1 1HT0JTiI-3-01ITOBOT
kuciotH (I0K). Ls peqoBrHA CHHTE3Y€ETHCS OararbMa MiKpOOpTraHi3MaMu, HAJISKUTh
110 (hiTOTOPMOHIB ayKCHHOBOTO PSITY, SIK1 BIIITOBITAFOTH 3a IMMOMIJICHHS, PO3TSKIHHS Ta
U epeHIiario pOCTUHHNX KIITHH 1 TKAaHWH, TTOCHITIOIOYH TPOPOCTAHHS HACIHHS,
KOpEHEYTBOPEHHS Ta iH. [23, 24, 25].

MerToro gaHoi poboTH Oy70 BUBYCHHS BIUTMBY MPOIYKTIB MeTabomi3My Strep-
tomyces recifensis var. lyticus (MmikpoOHu#t niperapar ['3X Ta cynepHaraHT KyiIb-
typansHOi pimuau (CKP) Ha picT mpopoCTKiB OBOYEBHX KYJIBTYP Ta IMOPIBHSHHS
AKTUBHOCTI X [Iii 13 peTryIsaTopaMu POCTY POCIIHH EMICTUMOM Ta T€TePOAYKCHHOM.

Marepianau i MmeToau

B po6oti BuKOpHCTOBYBaIM MIKpOOHUH (epMEHTHUH Mpemnapar Jizoperudin
['3Xy xonnenTpanii 0,006% 3a cyxoro Baroo, a Takox CKP 72-ronunHoi Kynerypu
pudamminuHoCTIiKOrO BapianTy y koHuentpauii 0,004% 3a 06’emom. [locmigno-
npomucioBa mapTis srizopenudiny ['3X, ska Bupobiena Ha JlaimKuHCHKOMY T IITPH-
emctBi BO «EH3um», TY 2066744-37-01-90, siBsie c06010 BUCYIIIEHY KYJIBTypaTbHY
pimuny mtama S. recifensis var. lyticus 2435 3 nanoBaroBadeM. [Ipemapar MicTUTh
KOMIDICKC JIITHIHUX (11 Th €HIO0TIETTH/IA3, B TITIKO3UAa3H) Ta CYIyTHIX PepMEeHTIB
(mpoTteaswu, aMisia3un), a TAKOXK CTUMYITFOIOUHI (PaKTOp TIIKOEeNTHAHOI Tpupoau [21,
26]. Y nmociimax BUKOPHCTOBYBAIW pr(DaMITIIMHOCTIHKHN 1ITaM S. recifensis var:
Iyticus 2P-15, sskuii BUT1THO BiAPI3HAETHCS Bix mrama 2435 3MaTHICTIO CHHTE3YBa-
TH CHIONENTHIa3H, TIKO3HUIa3H 1 ()aKTOp POCTY 32 JITHYHOIO Ta CTUMYITFOIOYOI0
aKTUBHOCTSIMHU BHIIIE BUXITHOTO mTamy B 2,5-5,0 pasu [5].

PudamMminuHOCTIHKHN mTaM cTpenTomineTy BuponryBaiu mpu 220 o0/xB,
temmeparypi 28 °C y koibax 06’ emom 750 mut, o micTwim o 50 Mt hepMeHTarii-
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HOTO CEPENOBHUIIA HACTYIHOTO CKIamy (%): coese 6opomno — 0,6; CaCO, — 0,42;
CaCl, - 0,2; FeSO, — 0,005; MgCl, - 0,056; ZnSO, — 0,00002; MnCl, — 0,0015;
NH,NO, -0,152; K,HPO, - 0,027; rmroko3a — 1,18. CKP BijoxpemMroBaim Bif Kili-
THH HEeHTpUQYTyBaHHAM mpoTtsroMm 15 xB ipu 7000 06/xB. [Ipupoaawmii perynsrop
pocty emictum C BupoOnunrsa MHTL] «ArpoGiorex» (Ykpaina) 3acToCOBYBaIH y
PEKOMEHI0BaHIli BUPOOHHUKOM JIJIsl POPOCTaHHs HaciHHA KoHueHTpaii 0,1%. Sk
XIMIYHHHA PEryJIsaTop pocTy AOCIIHKYBaIu TeTepOayKCHH — Tperapar, o MiCTUTh
850 r/kr kamniitHOi coni inaonin-3-onroBoi kucnotu (I0K) Takox y pekomenaoBaHiit
BupoOHuKOM 3AT «TIIK Texnoekcnopt» (Pocist) konnentpariii 0,002%.

ITpu mpoBeneHHI TabopaTOPHUX JOCIIIB MpenaparaMu — 010CTUMYIIATOPIB
00po0ITFOBaIM HACIHHSI OBOYEBHUX KYJIBTYpP: KabaukiB copTy I pnOOBCHKHIA; OTipKiB
copry KonkypenT; Tomari copty HoBauok Ta peaucy ckopocturioro. Hacinus y
KipkocTi 30 mT. 3He3apa)KyBajy CyMIIIIIIO €TUIOBOTO crupty 96% Ta mepexucy
BomHIO 3% (1:1) mpoTsirom 15 xB., BiaMuBanu 2 pa3u CTePHILHUM (i310JI0TTHHUM
po3unHOM. B wamkax [leTpi Ha cTepuiapHOMY (UIBTPYBATLHOMY APl po3MIIIaIn
30 1mIT. HaciHHS Ta BHOCWIIM PO3YMHU TIpernapariB 00’ eMOM 5 MIT Ha Yariky. TpuBaticTh
00pobku ckmanana 24 roxa. nmpu temneparypi 22 °C. Jliro npenapaTiB IpUMTHHSIIH,
3aMiHIOOYH (IIBTPYBATLHUN IMaITip Ha HOBUW Ta TIPOIOBKYBAJIU ITPOPOIIyBaTH Ha-
CIHHS 3 BUKOPUCTAHHSIM JUCTHIILOBAHOT BOJM. Y BUTIAAKY JociimpkeHHs ['3X, emic-
TUMY Ta FeTepOayKCUHY KOHTPOJIEM CIYTyBaj0O HACIHHS, K€ 3BOJIOXKYBAJIM BOJIOIO,
a'y BUNAJIKy CyTIepHATaHTa KyJIbTypaJbHOI PIIMHN — HACIHHS 3BOJIOKEHE BUX1THUM
MIOXHUBHHUM CEPEIOBHILEM, sike OyII0 po3BeIeHE 0 KOHILIEHTpAIlii, BUKOPHCTAHOL Y
JOCITITHUX 3pa3Kax.

EdextuBHIiCTS i1 IpemapariB Ha HACIHHS OBOYEBUX KYJIBTYP OIIHIOBAJIH 3a 010-
METPUYHUMH Ta 010XIMIYHUMHU TTOKa3HUKAMHU TIPOPOCTKIB: CHEPTIEI0 TPOPOCTAHHS
HACiHHS Ta JOBKWHOIO KopiHHSA. KpiM TOrO, BU3HAYa/IM MPOTEiHA3HY aKTUBHICTH
HaciaHg 3a metogoM Segundo [22]. Ilepokcunazny aktuHicTs (KD 1.11.1.7) kopin-
HSI IPOPOCTKIB, B Kl 3a MPUCYTHOCTI TIEPEKKCY BOIHIO KaTalli30BaHO PepMEHTOM
PEaKIlito OKUCIIIOBAHHS OCH3UIUHY 3 YTBOPEHHSIM MPOIYKTIB OKUCHEHHS CUHBOTO
KOJILOPY, BUBYAIIN HA 7-y 00y 1 BUpaXkaJii y BiTHOCHUX OAWHHMIISIX TyCTHHH E/XB T
cupoi pewoBund [ 18]. [Tomidenonokcnaasny akruBHicTh (KD 1.10.3.1) mucTkiB mpo-
POCTKIB, B SIKii KaTaTi30BaHO ()EPMEHTOM PEaKIlit0 OKUCICHHS TU(EHOIIB KHCHEM
TOBITPS, JIe O-AU(EHOI MPOKATEXiH MEPETBOPIOBABCS HA O-XIHOH, BU3HAYAIM Ha
10-y moOy i Bupakanu y MKMoJtb/T cupoi pedoBurH [ 18].

CrarucTudHe OnpalfoBaHHs Pe3yNbTaTiB TOCIIKEHb POBOIHIIN 3 BAKOPHCTAH-
HSIM METOJIIB BapiariiHoi cTaTUCTHKY [8]. Pi3HHUIIIO cepeHiX MOKa3HUKIB BBAKAIIN
JIOCTOBIpHUMHU TIpH piBHI 3Hauymocti p<0,05.

Pe3yabTaTu Ta iX 00roBOpeHHs

ITonepenus 06poOka HaciHHS kKabaukiB copty [pubOOBCHKMII OiompemnmapaTomMm
I'3X Ta CKP 00yMoBHIIa CTATUCTUYHO JOCTOBIpHE 30UIBIIEHHS €Heprii mpopoc-
TaHHs HaciHHS Ha 5% Ta 8%. Kpim Toro, criocrepiraiu TakoX CTUMYIIOBAaHHS POCTY
KopeHiB popocTkiB Ha 20% 1 30% B mopiBHSAHHI 3 TOKa3HUKAMH KOHTPOJIO (Ta0II.).
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Taomuis
BiomeTpuyHi NOKa3HUKH MPOPOCTKIB 0BOYEBUX KYJIBTYP
nicJisl BILIUBY OiocTUMyasaTopiB (n=3)
Table
Biometric parameters of vegetable sprouts after influence of biostimulants (n=3)
OgoueBa Bapiant 06pooku Eneprist npopocranns JloB:KHHA KOPiHHS,
KYJbTYpa HaciHHSA ITyx % 110 KOHTPOIO % 10 KOHTPO.TI0
Konrrpors 25,0+0,12 100,0 100,0
(Boma)
3x 26,3+0,23* 105,2 120,1
Kab6agok copty
['prboOBCHKHiA CKP 27,1£0,27* 108,4 130,2
Emictum 24,84+0,53 99,2 126,7
Ietepoaykcun 12,6+0,36* 50,4 80,6
Konrrpox 22,1:0,21 100,0 100,0
(Boza)
. r3x 22,8+0,30 103,2 1423
Oripok copTy
KonkypeHT CKP 24,5+0,25%* 110,8 115,2
Emictum 20,0+0,15% 90,5 139,8
I'erepoaykcun 17,3+0,42%* 78,3 116,3
Kontpors 25,620,11 100,0 100,0
(Boma)
3x 28,84+0,20%* 112,5 85,5
Tomar copty
Hogauoxk CKP 29,14+0,25%* 113,6 116,6
Emictum 16,1+£0,58* 62,8 111,1
Ietepoaykcun 12,7+0,63* 50,0 81,1
Konrrpox 24,3+0,12 100,0 100,0
(Boza)
I'3X 24,6+0,20 101,2 98,9
Penuc ckopo-
CTUIIIHH CKP 28,24+0,21%* 116,0 119,7
Emictum 20,24+0,58%* 83,1 110,3
Ierepoaykcun 20,0+0,43* 82,3 59,6

[TpumiTka:* — pi3HUISL JOCTOBIPHA Y OPIBHSHHI 3 KOHTPOJIEM
Note: * — distinction is reliable as compared to control

B T0i1 ke yac, CHHTETUUHHH Ipenapar reTepoayKkCHH J0CTOBIPHO CIIPUSB 3HH-
JKEHHIO eHeprii mpopoctanHs HaciHHA Ha 50% Ta momxuHH KopeHiB Ha 20%. 3a
YMOB [Iii eMiCTUMY Ha HaCiHHS KaOauKiB JOCTOBIPHHUX MOKa3HUKIB HE OTPUMAJIH.

Buxopucranas MikpoOHUX TpenapariB aisi 0OpOOKM HACiHHS OTIpKIB COPTY
KoHkypeHT nmpu3Beno A0 301IbIIeHHsT 010METPUYHUX MTOKA3HUKIB MIPOPOCTKIB JIUIIE
3a aii CKP. Tak, qocToBipHe MiABUILEHHS €HEPrii MPOPOCTAHHS HACIHHS OTPUMAHO
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Ha piBHI 11%, a noBxuHu KopeHiB Ha 15% y mopiBHsAHHI 3 KOHTpoieM. OTpuma-
HI HaMU PE3YJIbTaTH y3TOJUKYIOTHCS 3 JIaHUMU JIITEPaTypH, B SKUX MiABUIIECHHS
eHeprii MpopocTaHHs HACIHHS TOTO K COPTY OTipKiB Ha piBHI 18% 3adikcoBaHo 3a
Jii KyJIbTypaJIbHO1 piguHu O0akTepiid B. subtilis IMB-7023 [7]. BigmiueHno, 1o mist
[IUX MIKPOOpTraHi3MiB Ha €HEPTil0 MPOPOCTAHHS HACIHHS € BOKIMBUM KPHUTEPIEM
OINIHKY €(DEeKTHBHOCTI BIUTMBY OaKTepiaJIbHUX MperapaTiB Ha pO3BUTOK POCIHH [7].
CTUMYITALII0 POCTY KOPEHIB Ta €HEeprii MpOpOCTaHHs HACIHHSA OTIPKIB BiAMidain
TaKOX 1HIII aBTOPH TPU BUKOPUCTAHHI IIperapary aBepkoM i3 crpentomineTy [3].
30i7bIIeHHS JOBKHHU KOPEHIB B Mexax Bif 7% 10 33% y pi3HHUX COPTIB OTipKiB
HalyacTile aBTOPH CIIOCTEpirajad MPU BHUKOPUCTAHHI OaKTepiadbHOI CyCIeH3il
Beijerinckia mobilis u Clostridium sp. [14]. SIx BunHO 3 Tabnwili, 32 yMOB Aii eMic-
TUMY Ta TeTEepOayKCHHY, OTPUMaHO J0CTOBipHE 3HMKeHHS Ha 10% 1 12% eneprii
MIPOPOCTaHHS HACIHHSA OT1PKiB, TPOTE CIIOCTEPIraJid MO3UTHBHUN BILTUB PETYIIATOPIB
POCTY Ha JIOBKHHY KOPCHIB.

CrumynoBaibHUN eeKT 010MEeTPHUYHUX MOKa3HUKIB MpH BUKopucTanHi [3X
ta CKP orpumano Ha HaciHHi TomariB copty HoBadok. Tak, HaMu BigmMideHO
301IbIIEeHHS eHeprii mpopocTanHs HaciHHsA Ha 12% Tta 13% 3a aii ['3X ta CKP, Bizg-
MOBI/IHO, TIPOTE JOBXKHMHA KOPEHiB Oyia OibIIO0 32 KOHTPOJb Ha 16% Tinbku npu
Bukopuctanni CKP crpenrtominery. [lpenaparu emicTUM Ta reTepoayKCHH, HABITAKH,
CTPUSUTA HU3bKOMY PIBHIO €HEpTii MpOpOCTaHHS HACiHHSA, KU cki1aB 63% ta 50%
10 KoHTpoiro. Hacammepen, mpuponHuii peryisaTop pocTy eMiCTUM 3a0e3IeuyBaB
301IbILICHHS JOBKUHY KOpeHiB Ha 11%. 3a qanumu miTepatypHHX JHKepell TOKa3aHo,
10 €Heprisi MPOPOCTAaHHS HACIHHS TOMATIB Pi3HUX cOpTiB npH BUKopuctanHi CKP
B. subtilis 6yna Bume KOHTPOIBbHUX 3Ha4eHb Ha 12,9% Ta 13,6%, a 3a nii CKP pis-
HUX mTaMiB A. vinelandii — na 4—19% [7]. Iam1i aBTOpH 1MOKa3aiy, Mo MeTadoiTH
CTPENTOMIIICTIB ITiIBHUIILYBaJIM €HEPTiI0 TPOPOCTaHHS ToMaTiB copTy Dakesn Ha OLTbII
BHUCOKOMY piBHI — Ha 20,6-38,3% [13].

B nocnimax 3 HaCiHHSIM PEIHUCY CKOPOCTHINIOTO CIIOCTEPITaad CTUMYJISIIIO
eHeprii npopoctanns Ha 16% Ta qoxuHA KOpiHHA HAa 20% 32 YMOB BUKOPHCTAHHS
CKP. Ilpenapatu eMiCTHM Ta TeTEpOAYKCHH JOCTOBIPHO 3HM)KYBAJIA €HEPTiIO MPO-
POCTaHHS HACIHHS, K 1y BUNIQJIKY 1HIIIMX OBOYEBUX KYJIBTYD, IPOTE HAMH 3a(iKco-
BaHO 301bIIeHHs Ha 10% MOBXKUHM KOpeHiB nuie 3a jii emictumy. [Ipo 3pocranns
€Heprii MPOPOCTaHHS HACIHHS PEANCY Ta JOBKHHH HOTO KOPEHIB MOBIIOMIISIOTH
binsBcpka JI.O. Ta criiBaBT. 32 BUKOPUCTAHHS CTPENTOMILIETHOTO IIpenapary aBepkoM
[3] abo xynbTyp Beijerinckia ta Clostridium [14].

Pesromyroun gaHi HaBeneHi B TaOIUIlI, MOKEMO KOHCTATyBaTH, 110 Y BCiX €KC-
nepuMeHTadbHuX oBoueBHX KynsTyp CKP 3a0e3mednB HOCTOBIpHY CTHMYISIIIO
mporeciB GioMeTpuyHNX gaHux B Mexax Bin 8% mo 30%. [Ipemapar mocmigHOi
naptii crpenTominiety I'3X BUSBIISB aKTHUBHICTh B MEHITUX MexaX Bix 5% 10 20%
y BiHOIIEHHI KaOaukiB i TomariB. [103uTHBHMIA €deKT eMiCTUMY BUSBIICHO Y BijI-
HOIIICHHI CTUMYJIAIIT JTOBKHHH KOPEHEBOI CUCTEMH OTIpKiB, TOMATIB, pEANCY Ha
10—40% B MOpiBHSHHI 3 KOHTPOJIBHUMH MTPOPOCTKaMu. [ eTepoaykCuH 10CTOBIPHO
3HIKYBaB O010METPHYHI MOKA3HUKH EKCIEPUMEHTAIbHUX KylIbTyp Ha 12-50%.
[ToniOHe 3HMKEHHS, 32 YMOB BUKOPHUCTAHHS T€TEPOAYKCHHY, CHEPTil MPOPOCTaHHS
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HaciHHA mmeHuni orpumano Kysuerosoro O.B. [6]. 3a nanumu I'pomakoBChKOTO
I.K. perymnsitop pocTy reTepoayKCHH CIIpHsi€ yTBOPSHHIO OLTBIIOT KITBKOCTI KOPECHIB
1 OyB €()eKTUBHUM Ha MPAKTHUII MPH MIATOTYBaHHI YEPEHKIB TiIBOI0 BHHOTPAIY 10
merieHs [11].

Hist mikpo6noro npenapary ['3X, CKP ta perynsatopiB pocTy He 0OMexKyBasacs
CTUMYJIAIIE€I0 O10METPUYHHUX IMOKAa3HUKIB MPOPOCTKIB OBOYEBUX KyJIbTyp. Hamu
BHSIBJICHO TAKOX 3MiHM ()ePMEHTATUBHUX aKTUBHOCTEH, a caMme: MpOTeiHa3HOi,
MEPOKCHIA3HO1, MO PEHOTOKCHIA3HOT.

HaiiBuime 30imbmenHs nporeinasHoi aktuBHOCTI (puc. 1) B 1,5-5,0 pa3iB B
TOPIBHSIHHI 3 KOHTPOJIEM CIIOCTEPITralii 32 yMOB BUKOPHCTAHHS IMPUPOTHOTO PEry-
JSTOpa POCTY EMICTUMY Ha HACIHHI OTIpKiB, TOMATIB 1 Kaba4kiB. BimMivanm Takox
CTUMYJISIIIIO HA PiBHI MEHIIUX 3HaueHb — B 1,3 Ta 2,9 pa3u Ha ToMarax i kabaukax
npu Bukopuctanni CKP crpenrrominery, a 3a aii ['3X Ta rerepoaykcuHy IiABUIIICHHS
AKTUBHOCTI HE BCTaHOBIEHO. OTKe, CTUMYIIALS MPOTETHA3HOT aKTUBHOCTI JIOCITi-
JLKYBaHUMU TIperiaparaMu Oysia HEOTHO3HAYHOIO 1 3aJIeKajia Bijl THITY TIperapariB Ta
BHJTy OBOUYEBOI KyJIbTypH. JlesiKi aBTOpH TaKy PEaKIlito MPOTeiHaA3H MOSCHIOIOTh HE
TLUTBKH IHTEHCHU(IKAITIEIO T1APOITi3y 3alacHUX OUTKIB Y HACIHHI HA TIOYaTKOBUX eTarax
MIPOPOCTAHHS, a TAKOK AaKTHBAIIIEI0 PeaKIlii mepeaMiHyBaHHS acIapariHoBOi Ta IIT0-
TaMiHOBOT aMIHOKHCJIOT, IO 3a0€31euy€e MPOPOCTOK IIAaCTHYHUM Matepiasiom [ 15].

3,5
=
s 3
® & KoHTponb
= 25
o o r3x
g 2
’g O CKP
g 15 & Emictum
x
a
E 1 B FeTepoaykcuH
T
m
£ 05
x
<

0 4

Kabauku Oripku Tomatn

Puc. 1. Kucia nporeinasHa akTHBHICTb HACIHHSI 0BOYEBHX KY/IbTYP 00po0JIeHUX
diocTumyasitopamu (n=3)

Fig. 1. Acid proteinase activity of vegetable seeds treated by biostimulators (n=3)

[Tpu mocmimpKeHHI TepOKCHIa3HOI aKTUBHOCTI KOPEHiB (puc. 2) y IPOPOCTKIB
CIIOCTEpIirajan MakCUMaIIbHY ii ctuMysiito y 2,0-3,5 pas3u 3a fii Bcix mpenaparis
Ha KyJIbTypi KaOauKiB.

Ha oBo4eBHMX KylIbTypax OTipKiB, TOMATIB 1 peAKCY MiABUIIECHHS TEPOKCUIA3HOT
AKTUBHOCTI y TIOPIBHSIHHI 3 KOHTPOJIEM KosinBajiocs B Mexax 32—49%, 10-63%, 8
—48% BignosigHO. ToOTO, OUIBII Yy TAMBOIO POCIUHOIO JI0 i CTUMYNIATOPIB Oyia
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KyJIbTypa KabaukiB. Bimomo, 1o nmepokcuiasa pearye Ha Oy/Ib-sKi 3MiHU HaBKOJTHUIII-
HBOTO CEPEIOBHINA Ta Oy/Ib-IKi CTPECOBI CUTYyaIlii, KpPIM TOTO II¢ BaXJIMBHHA OLTOK
SIK JIJIS1 BUIIMX, TaK 1 JUISl HYOKYUX OpraHi3MiB. [leski aBTOpH MiAKPECIIOI0Th, 110
AKTUBHICTB 1 CIIEKTP [Iii MEPOKCHIa3HM 3MIHIOETCS IiJ] JI€F0 OI0JOTIYHUX Ta He-
Oionoriyamx areHTiB. e hepMeHT 3ycTpidaeThCcsl y pOCIMHAX YaCcTO Y BHCOKHX
koHneHtparisax [1,18]. Orpumani HaMu JaHi, OO MiABUINCHHS IMEPOKCHIA3HOI
aKTUBHOCTI OlompenaparaMu, y3TOLKYIOThCS 3 JaHUMHM JliTeparypu. Tak, mpera-
paTh Ha OCHOBI EKCTPAKTIB XBOWHUX POCIUH aKTUBYIOTh MEPOKCHIa3y 7-1000BUX
npopocTKiB mueHui Ha 25-45%. [To3uTHBHY [1i0 pemnapariB aBTOPH MOSICHIOIOTh
CTUMYITIOBAaHHSIM 3aXHCHHX peakiiit pociuH. [ligkpecieHo, Mo 3pocTaHHs aKTHB-
HOCTI ()€PMEHTIB 3JIC)KUTH BiJ] KOHIIEHTPAIIIi Ta IMyHHOTO CTaTyCy pociuH [4].
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Puc. 2. ITepoxcnasHa aKTHBHICTb KOPeHiB 7 1000BHX IPOPOCTKIB 0BOYEBHX KYJbTYP
3a BILIMBY OiocTUMyasaTopiB (n=3)

Fig. 2. Peroxidase activity of 7 days roots of vegetable sprouts under the influence of
biostimulants (n=3)

[Tpu nocnimpkeHHI ToTiheHOIOKCHIa3HOT aKTUBHOCTI JJUCTKIB (puc. 3) criocTte-
piranu HaiOLIbIIKE ii piBeHb Ha KyJIbTYpi KabaukiB 3a Jii BCiX 010CTHMYISTOPIB.
Crumyrsiis pepMEHTaTUBHOI aKTUBHOCTI OyJia BHIIE 32 KOHTPOJIbHI 3HAYCHHS B
2,1-4,0 pa3u. Y nmpopocCTKiB OTipKiB, TOMATiB i peIUCY JlaHa aKTUBHICTH OyJ1a BUIIIE
koHTpoIt0 Ha 15-39%, 20-43%, 21-36%, BiamoBigHO. MOXXHA TPUITYCTHTH, IO
OTpHMaHI HaAMU JIaHi, IIOJI0 aKTHBALlii ()ePMEHTATUBHOI AKTUBHOCTI NMEPOKCHIA3U
Ta MOJTI(EHOIOKCH 131 3a JIii BAKOPUCTAHUX B JOCTi/Il O10CTHMYISATOPIB € BiAIO-
BiJTHOIO PEAKIIi€I0 POCIIMH Ha JIit0 OioTH4HUX (akTopiB. Hamre mpuryeHHs ciB-
Najiae 3 TaHUMH JIITEPaTypH, 1010 OKHCHIOBAIILHO-BITHOBIIOBAILHUX (DEPMEHTIB
MIEPOKCHIa3H Ta MOi(heHOTOKCHAa3H, sIKi OepyTh Oe3MoCcepeIHIO yUacTh y epeaadi
CUTHAJIB, 10 3a0e3MeuyroTh (hOpMYBaHHS BIMOBIII POCIMHHOI KIIITUHH Ha IO
OioTruHuX (aktopis [17].
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Mo>xHa KOHCTaTyBaTH, 110 Y JOCIiIaX 3 OBOYEBUMH KyJIbTypamu nipernapar ['3X
ta CKP BuSBISIN picTperynto0dy akTUBHICTh. Tak, 610MeTpHU4HI TOKa3HUKH TPO-
pocTKiB 30inmbIryBanucs 3a Aii npenapary ['3X Ha 5-20% Ha 0BOYEBHX KyJIbTypax
kabaukiB, ToMaris, 3a 11ii CKP Ha 8-30% y THX caMux KyJbTYyp Ta OTipKiB 1 peaucy,
a 3a nii emictumy Ha 10-40% 30inbInyBanacs Juie TUTBKY JOBKHWHA KOPiHHS. 3a
YMOB Jlii reTepoayKCHHY O10METPHYHI MOKA3HUKHU MPOPOCTKIB HE ITiIBUIILYBAIHCS.
3a yMOB Aii eMicTUMY BHUSBIICHO MiIBUIIICHHS MMPOTETHA3HOT aKTUBHOCTI y OTIpKiB,
ToMariB 1 kabaukiB B 1,5, 2,0 Ta 5,0 pasu, a i BrumBoM CKP B 2,9 pas3u Tiapku
y kabaukiB. [lepokcuaazHy akTHBHICTH miaBuieHO B 3,0—3,5 pa3u y kabaukiB 3a
npucytHocti CKP i npenapartiB eMicTHMY, TeTepOayKCHHY, a MMOJTi(heHOIOKCHIa3HY
B 4,0; 3,8; 2,0 paswu, BiIIOBIIHO.
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Puc. 3. HonideHonoxcngazHa akTuBHicTh 1uCcTKiB 10 1060BHX NpOpOCTKiB
O0BOYEeBHUX KYJIbTYP 32 BILUIMBY 0iocTUMYJISITOPIB (n=3)

Fig. 3. Polyphenoloxidase activity of 10 days leaves of vegetable sprouts
under the influence of biostimulants (n=3)

B nammx nocnimxennsax npenaparu ['3X ta CKP crpentomineris 3a Giomerpuy-
HUMH [TOKa3HUKAMH J1ii JOCTOBIPHO BiIPI3HSIOTHCS BiJl PETYISATOPIB POCTY EMiCTUMY
Ta TeTepOAYKCUHY THM, 10 HE TIJIHKHU 30UTBIIYIOTh TOBKHHY KOPIiHHS, a I JI0IaTKOBO
EHEpriro0 MPOPOCTAHHS HACIHHS, sIKA € TMEBHOIO XapaKTEPUCTUKOI €(PEKTHBHOCTI
BIUTMBY aKTUBHHX PEUOBHH CTPENTOMIIIETIB Ha pociuHu. Kpim Toro, mokaszaHo, 1o
3a ymoB fii CKP nomideHonokcn1a3Ha akTHBHICTD OyJia HAWBUIIOKO y TMTOPIBHSHHI
3 Ji€r0 perynaropiB pocty. OTke, BUSBICHI 3MiHA 010METPUYHUX Ta O10XIMIYHHX
MOKA3HHKIB y TMPOPOCTKIB, IO BiOyBarOThCs 3a Ail Mpenaparis, € BiAMOBIIHOO
PEaKIi€r0 POCIUHM Ha Jif0 O10THYHUX (aKTOPIB 1 3aJeKaTh BiJl THUITY Mperapary
1 Buay oBoueBoi Kynprypu. OTpUMaHa CTUMYJISAIIS OiOMETPHYHUX 1 O10XIMIYHHX
napaMeTpiB Ha MPOPOCTKAX OBOYEBUX KYNIBTYD, 3a il MIKpOOHMX HpernapariB i
PETYISITOPIB POCTY, TO3BOJISIE CTBEP/XKYBATH PO MOXKIHUBICTh BuKopuctanHs CKP,
['3X Ta emicTUMY Ui POCTY POCIIHH.
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EFFECT OF METABOLIC PRODUCTS OF STREPTOMYCES
RECIFENSIS VAR. LYTICUS ON THE VEGETABLES SPROUTS
GROWTH

Summary

Purpose. 70 study the effect of the preparation P3X of strain Streptomyces recifensis
var. Iyticus 2435 and supernatant cultural liquid (SCL) of strain Streptomyces recifensis
var. Iyticus 2R -15 on the vegetables sprouts growth and compare with the action of
plant growth regulators emistym and heteroauxin. Methods. Biometric and biochemical
changes of sprouts of squashes, cucumbers, tomatoes, radishes for the actions of
microbial preparations and plant growth regulators were investigated. Changing of
germination energy of seeds, roots length, proteinase, peroxidase, poliphenoloxidase
activity was studied. Results. It was shown that the action of SCL and P3X was the
most effective for accelerate the growth of sprouts of squashes, cucumbers, tomatoes,
radishes. These preparations stimulated germination energy and length of roots on
8-30% and 5-20%. Emistym stimulated only the length of roots on 10—40% and did
not affect positively to germination energy of seeds. It was found that heteroauxin
inhibited biometric indicators on 12-50%. Stimulation of proteinase activity of seeds
was effectively carried by emistim (stimulation in 1.5-5.0 times) and SCL (1.3-2.9
times), peroxidase activity of roots — emistim (1.3-3.5 times) and SCL (1.4-3.0 times);
polyphenoloxidase activity of leaves — SCL (1.3—4.0 times) and emistym (1.2-3.8
times). Conclusions. Study of microbial preparations and plant growth regulators
of sprouts of vegetables showed that positive change of biometric parameters and
enzymatic activities that occur in sprouts is a response to the action of biotic factors
and it depends on the a type of preparation and a type of vegetable. Stimulation of
biometric and biochemical parameters which was observed for the sprouts after action
of preparations SCL, P3X and emistym may be used to accelerate growth of plants.
Key words: Streptomyces recifensis var. [yticus, emistym, heteroauxin, proteinase,
peroxidase, polyphenoloxidase activity, growth stimulator of plants.
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BJIMSAHUE NMTPOAYKTOB METABO/IU3MA STREPTOMYCES
RECIFENSIS VAR. LYTICUS HA POCT TIPOPOCTKOB OBOIIHBIX
KYJIbTYP

Pedepar
Hens. H3zyuums enusanue npenapama I 3X wmamma Streptomyces recifensis var. lyticus
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2435 u cynepuamanma xynemypanvrou sicuokocmu (CKIK) wmamma Streptomyces
recifensis var. Iyticus 2P—15 na pocm npopocmrog 080WHbIX KYIbMYp U CPASHUND
AKMUBHOCTG UX OCUCMBUSL C Pe2YISIMOPAMI POCA PACEHUT IMUCIMUMOM U 2eme-
poaykcurnom. Metonbl. [Iposedeno ucciedosanie OUOMEMPUYECKUX U OUOXUMULECKUX
UBMEHEeHUTl, 8bIAGIEHHBIX HA NPOPOCMKAX KADAYKO8, 02YPYO8, NOMUOOPOS, peducd 6
pezynvmame Oeticmeusi MUKPOOHbIX NPEnapamos u pezyismopos pocma pacmeHul.
Hszyuanu usmenenus nokazamenetl dHepeuu NPopacmanusi ceMst, OIUHbl KOpHell,
NPOMeUnasHoll, nepoKCuOasHol, nonugenonroxcudaznol akmusiocmu. Pesynbra-
Thl. Coznacno Guomempuyeckum OaHHbIM (IHepeus npopacmanus, OIUHA KOpHell)
NOKA3AHO, YMO 0I5l YCKOPEHUsi POCMA NPOPOCHIKO8 KaOAUKO8, 02YPY08, NOMUOOPOE,
peouca Haubonee 3¢pgpexmusnvim 6w deticmeue CKIK u npenapama I'3X, komopoie
cmumynuposanu smu noxkazamenu na 8—30% u 5—20%, omucmum cmumynuposan moiv-
Ko Onuny xkopHeil Ha 10—40% u He 61uUsl NONONHCUMENLHO HA SHEPSUIO NPOPACTAHUS
cemsin. OOHapysiceno, Ymo 2emepoaykcun, yeHemaen OUOMempuiecKue NOKazamenu Ha
12-50%. Cmumynsyuro npomeunazHol aKMUSHOCMU CeMsiH 3QPPeKmueHo ocyujecm-
esiiu amucmum (cmumynsyust 6 1,5-5,0 paz) u CKIK (1,3-2,9 pa3),; nepoxcudasnoi
axmusrocmu kopreu — amucmum (1,3-3,5 paz) u CKXK (1,4-3,0 pasa); nonugeno-
Joxcudasnou akmuenocmu aucmoee — CKIK (1,3—4,0 paza) u smucmum (1,2-3,8 pas).
BouiBoasl. HMccredosanust Oeticmaus MUKPOOHBIX NPENnApamos u pe2yisamopos pocma
pacmenuil Ha NPOPOCMKAX 0BOUSHBIX KVIbINYP NOKA3A0, YN0 NOJONCUMETbHbLE U3Me-
HeHUsi OUOMempuYecKux noKasamenell u hepmeHmamusHbix AaKmueHOCHell, KOmopbole
NPOUCX005IM Y RPOPOCMKOB, AGTAIOMCS COOMEEMCMEYIouell peakyuetl na oelcmeue
OUOMUYECKUX PAKMOPO8 U 3a68UCSM OM MUNA NPERapama U 6UOa 08OUHOU KYIbIMypbl.
Obnapysicennas cmumynsiyus OUOMEempPUIECKUX U OUOXUMUYECKUX NPUSHAKOS Y NPO-
POCHKO8 OBOUHBIX KYIbIYD, NPU OeUCMEUU NPENnapamos, Modjicent bblms OCHOBAHUEM
onst ucnonwvsosanus CKIK, I'3X u smucmuma ons yckopenusi ux pocma.
Knwoueswvie cnoea: Streptomyces recifensis var. lyticus, smucmum, 2emepoayKkcuH,
NPOMEUHA3HASL, NEPOKCUOUSHAS, NOTUDEHOTOKCUOAZHAS, AKMUBHOCTb, CINUMYISIMOD
pocma pacmenuil.
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BIOJIOT'TYHI BJACTUBOCTI TA TAKCOHOMIUHUI
CKJIAJI CTPEIITOMILETIB IPUPOIHUX IPYHTIB TA
TEXHO3EMIB KPUBOPIK/KA

Mema. Buoinumu 3 mexnozenHo-nopyuieHux ma npupoOuux ipynmie Kpueopisicoics
cmpenmomiyemu, 6CMAHOBUMU IX MAKCOHOMIYHUL CKAAO | nposecmu i0eHmupikayiro
ma oyinumu CmpyKmypy yepynosants cmpenmomiyemie. Memoou. Yucmi kynomypu
cmpenmomiyemie 8UOLIAIU HA KPOXMAN0-amiauHomy azapi. I0enmudbikayiio izonamis
cmpenmomiyemie npogoouu 3a 36 MopphonociuHuMU, KYIbMYPATbHUMY Ma (i3i01020-
OIOXIMIUHUMU 81ACMUBOCMAMU, OiACHOCIUYHUMU O3HAKAMU 3 GUKOPUCTNAHHAM
MemoOuuHUX 6Kazieok euznaynuxa akmunomiyemie I ®. I'ayze, onucy 6udié pody
Streptomyces ma xomn’romepnoi npoepamu ix ioenmuixayii Stmld, pospodonenoi
cnigpodimuukamu Incmumymy mikpobionoeii ma gipyconoeii HAH Ykpainu. Pe3ynp-
mamu.. 3a danumu mopghonozii cnop 63,8% Oocniodxncenux Kyibmyp marome 21a0Ky
noeepxuio cnop, 24, 1% — 3 wuunosuonumu supocmamis, 8,6% — 3 2opoucmumu upocma-
mu [3]. Binbwicms 6uoinenux 3 IpYHMie Cmpenmomiyemis Maroms npsami CHOPOHOCY,
po3mawiosani mononodiansno. Becmanosneno, wo 3a wikanoio konvopie O.C. Bowu-
dapyesa Ha minepanvHomy aeapi layze-1 kinekicmo i3onamis 3 Oinum ma cipum
nogimpanum miyeniem cmanosuna no 29%. [nsa cyocmpamnozo miyenito 6azamvox
i3o15mi6 xapaxmepHi 8i0MiHKU KOpuuHeso2o ma 6ypozo konvopis. Cepeo sudinenux
wmamie mikpoopeanizmie 40% 30amui ymeoprosamu po3uuHni niemenmu, 64% —
Menanoioni. Bcmarnogneno, wo matidce 8ci i301amu 000pe pocmyms Ha cepedosuyi
3 20K03010 1 YyKposow. Hatimenw npudamuum o1 pocmy baxmepiii € cepedosuuge
3 KCunosor. Bemanosneno, wo npoyec 0e3aminy8anHs AMIiHOKUCIOM 3 YMEOPEH-
HAM amiaky 30iticnioloms 64% eusuenux Kyibmyp, a 00 ymunizayii CipkoemicHux
AMIHOKUCTIOM, 3 YMBOPEHHAM CIPKOBOOHIO 30amui 57% izonamis. Bci ugueni Kyinb-
mypu 3 pi3HOK IHMEHCUBHICIIO NPOAGIAIOMb AMINIOIIMUYHY, YETI0N030IIMUYHY ma
npomeonimuuny akmusHicme. Bucnoexu. 3’sicosano euoosuil cknad yepynosams
cmpenmomiyemie mexHo2eHHO-NOPYWEHUX ma npupoorux pynmie Kpueopiowcoics.
Bcmanoeneno, wo 6 yenosi cmpenmomiyemis npupoOHuX IPYHMIE Nepesadcanu
Streptomyces. violaceomaculatus, S. sporoherbeus, S. aerionidulus, S. enduracidicus
ma S. grisinus, 6 moil yac ax ¢ mexnosemax — S. dayalbaghensis, S. sporostellatus,
S. conganensis, S. violobrunneus i S. albocrustosus.

Knwuoei crnoea.: cmpenmomiyemu, MikpoOioyeHo3, mexHO2eHHO-NOPYULEHI |
NpUPOOHI IpYHMU.

Hp06neMa 3pOCTar040ro 3a6py,I[H€HHH HAaBKOJIMIIHBOT'O CEPCIOBHUIIA BAXKKUMU

MeTajlaMy oTpedye BiJ IPYHTOBOT MiKpOOi0JIOTii 1 arpOeKoIorii BABYEHHS 1X BILTUBY
Ha TPYHT 1 IpyHTOBI Mikpooprani3mu [ 1, 13]. TexHOreHHUI BIUIUB MIPU3BOAMUTD 110
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(dbopmyBaHHS CIIeI(ITHOTO KOMITJICKCY CTPENTOMIIICTIB, IKAH 3HAYHO BiJIPi3HIETHCS
BiJl yTpyIIOBaHb IPUPOTHUX EKOCUCTEM 1 MOXKE OyTH BUKOPUCTAHUMN JTsI BUPIIICHHS
JeSIKMX TIPUKJIQIHUX TUTaHb €KOJIOT1 MIKpOOPTaHi3MiB 1 610J10Ti1 IpyHTIB. 3BaXaroun
Ha I1e, IJIs PerioHiB YKpaiHH 3 PO3BHHEHOIO TPOMHCIIOBICTIO BAYKIIMBUM 1 PAKTHYHO
He JI0CJII/DKEHUM € BCTAHOBJICHHS CTPYKTYPHHX ITepeOy10B MiKpOOiOIIEHO3Y IPYHTIB
(30KpemMa, CTPENTOMIIIETIB) SIK MPU XIMIYHOMY 3a0py/JIHEHHI, TaK 1 3a IHITUX BUIIB
AHTPOTIOTCHHOTO BILTUBY. BUCOKMIA CTYyITiHB aanTaniiHoi IIIacTHYHOCTI CTPETITOMI-
IIETIB T03BOJISE iM YCIIIIIHO iICHYBATH 1 B TPYHTAX 3a PI3HOTO CTYIICHS TEXHOTCHHOTO
HAaBaHTAXKEHHS, PO MO0 CBITYUTH CIIPOMOXKHICTh YIPYyHOBaHHS CTPENTOMIIICTIB
IPYHTY B yMOBax 3a0pyIHEHHsI BaXKKMMH METajJaMH YTBOPIOBATH MPOTEONITHYHI
(bepMeHTH, MeJTaHOITHI TITMEHTH, JICKTUHHU, aHTHOI0TUKHY Ta 1HIII O10JI0TIYHO aK-
TUBHI peyoBuHHU [8, 9, 14, 16]. Crimparounch Ha JiTEpaTypHi J1aHi, MOXXIIUBO MPH-
MyCTUTH MIEPCIIEKTUBHICTh BUKOPUCTAHHS CTPEITOMIIIETIB SIK OJTHOTO 3 TTOKa3HUKIB
B cHCTeMi MiKpOOHO1 OioiHaUKAaIlli 3a0pyTHEHUX BOKKHMMH METallaMd TPYHTIB Ta
MPOAYIIEHTIB O10JIOTIYHO aKTUBHHUX CIOJYK, SIKI MOKYTh BUKOPHUCTOBYBATHCS JIJISI
nmoTped 010TEeXHOJIOTII.

MeToro 1ociipKeHb OyJ10 POBEICHHS 11IeHTU(IKAIIIT TPYHTOBHUX CTPEIITOMIIIC-
TiB, BCTAHOBJICHHS CTPYKTYPH 1X YIpYIIOBaHHS, IO BiTOOpaXkkae MpoCTOpOBO-4acoBe
CIIBBITHOIICHHS JISIKNX TAKCOHIB MilleJliaIbHUX MPOKAPIOTHUX OPTaHi3MiB 1 CIIpH-
si€ BUSIBJICHHIO 3araJlbHAX 3aKOHOMIPHOCTEH 1X PO3IOBCIOKCHHS B MPUPOIHHX 1
TEXHOT€HHO-TIOPYIICHUX CyOCTpaTax.

Marepiajiu Ta MeTOAU J0CTi/IKEeHb

O06’ekTOM JOCTiKEeHb Oy 58 130JATiB CTPENTOMIIETIB, BUIIJICHUX 3 TIPH-
POIHUX TPYHTIB PEriOHY: YOPHO3EeM 3BHYAWHHUA MaJIONMOTYXHUU CYTIIMHUCTUN
npubankoBa ninsHka O6anku BiacoBa (IlerpoBcekuit p-uH KipoBorpaaceka o0m),
YOPHO3EM ITIBICHHUH COJIOHITIOBATHI CEPEeIHBOTIOTY)KHUH, COJIOHYAK T1IpoMopd-
HUI 1 cooHenb aBToMOp(hHUH, sIKi po3TanioBaHi B paiioni 6anku CBucTyHOBa (M.
Kpusuii Pir) Ta egadoTormiB BiiBajiB 1 XBOCTOCXOBHII] MTyOTIYHOTO aKI[IOHEPHOTO
toBapuctsa (ITAT) “TliBHiuHMI TipHUY030aradyBanpHuil kKoMOiHaT M. KpuBuii Pir.
JL1st MiKpOO10IOTIHHOTO TIOCIBY 1 MOAIBIIIOTO BUAUICHHS CTPETITOMIIIETIB TOTYBaJIN
TPYHTOBY CYCIICH3i10, SIKy BUCIBaJM Ha KpOXMaJlo-aMiadHui arap. YucTi KyiapTypu
CTPENTOMIIETIB OTPUMYBAI METOJJOM BHCHA)KYBAJILHOTO IITPHXA 3 MOAAIBIINM
MIEPEHECEHHAM KYJIBTYPH 3 1301b0BaHO1 KOJIOHIT B TpoOipKy [12]. [3omsaTu cTpenTo-
MIIIETIB iIeHTU(IKyBaIH 3a 36 NIarHOCTHYHUMHU O3HAKaAMHU:

a) MOp(QoOJIOTIUHI — XapakTep MOBEPXHI OOOJIOHKH CIOp Ta THI TaTyKCHHS
CIIOPOHOCIIIB 3a JOMOMOTOI0 CKaHyBaJIbHOTO €NeKTPOHHOro Mikpockomna JEOL
JSM-6060 LA (Snonis);

0) KyJIbTypaibHI — Bi3yallbHO 3a XapaKTepOM POCTY 1 3a0apBJICHHS TOBITPS-
HOTO 1 CyOCTpaTHOTO MIIIEITif0, a TAKOXK 332 HASBHICTIO PO3YMHHUX 1 MEIIAHOTTHUX
MITMEHTIB Ha MO)KUBHUX CEPEIOBHUIIAX: BIBCIHUI arap, KpoxMajao-aMiaqHul arap,
MiHepanbHHI arap ['ayse-1, miinepuH-HITpaTHHIA arap, TIIepUH-acIapariHOBUI
arap, ITIOKO30-acliapariHoBUi arap, TIFOKO30-HITPaTHHH arap, IyKpo30-HITpaTHUH
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arap, cepenonuiie Bakcmana (3abapBieHHS MOBITPSHOTO Ta CyOCTPATHOTO MIIIEIIIO)
3a A.C. bounapuesum [2];

B) (i3i010r0-010XiMiUHI — 32 37aTHICTIO YTHIII3yBaTH ByTJIeBOIHU (TIIFOKO3a, IIy-
Kpo3a, apabiHo3a, Kcrito3a, GpykTo3a, padiHo3a, paMHO3a), TOTIIYKpH (IEITF0103a),
OaraToaTomMHi criupTH (MaHIT, cOpOiT), BIIHOBIIOBATH HITPATH 0 HITPUTIB 1/ab0
MOJIEKYJISIPHOTO a30TY, YTBOPIOBATH CIpKOBOJICHB 1 aMiaK, CHHTE3yBaTH MO3aKIITHHHI
¢depmenTn (aminasa, konarernasa) 3a O.B. Banaryposoro [3, 7, 10, 15].

InenTudikariro i30J50BaHUX MPEACTABHUKIB POAY Streptomyces 3M1ACHIOBAIH
3a METOJMYHUMHU BKa3iBKaMM BH3HAYHHMKa akThHOMIIETIB [.D. [ay3e [11], ommcy
BUJIIB aKTHHOMIIIETIB poay Streptomyces [3] Ta KOMIT IOTEpHOI MpOrpamu JUIst iX
inentudikamii Stmld, po3pobaenoi ciniBpodbiTHukamu [HCTUTYTY MikpoOiomorii Ta
Bipycodorii im. JI.K. 3a6onorHoro HAH VYkpainn.

Pe3yabTaTu Ta iX 00roBOpeHHs

VY pesynbrari BUBYEHHS 010JOTIUHUX O3HAK 58 MITamiB CTPENTOMIIETIB 130-
JHOBAHUX 3 TEXHOTEHHO-MOPYUICHUX Ta MPUPOIHUX IPyHTIB KpuBOpixoks Ta
KOMIT FOTEPHOI POrpaMu iX BigHECEHO 10 36 BUMIB pony Streptomyces (Tadm. 1).

Taomm 1
Pesyabrarn inenTudikanii BUAiTeHNX KyJbTYP cTpenTOMiLeTiB
Table 1
Results of identification of streptomycetes abstracted cultures
Bun Hlram %
S. acidiscabies Lambert et Doria, 1989 11 95,1
S. aerionidulus Krasil’nikov, 1970 7,14,47, 51, 55, 89,5
60, 62

S. albocrustosus Krasil’nikov, 1970 3 87,3
S. alboflaveolus Krasil’nikov, 1970 35 92,3
S. atratus® Shibata, Higaside, Yamamoto et Nakazawa, 1962 17, 61 87,9
S. brasiliensis-1 (Spencer, 1921), Waksman, 1961 4,25 97,2
S. caelestis¥ de Boer, Dietz, Wilkins et al., 1955 40 96,0
S. canadensis Miller, Stapley et Woodruff, 1967 27,29 87,5
S. cinereorectus® (Ghugasova, Tereckhova, et Fedorova, 1974) 33 28.9
Terekhova et Preobrazhenskaya, 1983 ’

S. conganensis Linder, Wallhausser et Weidenmuller, 1960 6 95,9
S. curacoi Cataldi, 1962 65 91,5
S. dayalbaghensis Sinha et Sharma, 1981 18, 20, 46, 64 97,0
S. ederensis® Lindner, Wallhausser et Huber, 1962 1,13 85,1
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Bun ITam %

S. enduracidicus Krasil’nikov, 1970 23 89,9
S. fragmentosporus® Henssen, 1969 9,19 89,6
S. globosus' (Krasil’nikov, 1941), Waksman, 1953 53,54, 56 92,0
S. grisinus (Krasil’nikov 1958), Pridham, 1970 21, 30, 45 94,5
S. hirsutus® Ettlinger, Corbaz et Hutter, 1958 44 87,5
S. hofunensis Yamamoto et Wara, 1977 34 94,8
S. lactogriseus Krasil’nikov, 1970 8, 36 97,3
S. luteolucescens (Yen, 1956), Pridham, 1970 2 95,0
S. marinolimosus (ZoBell et Uphan, 1944), Waksman, 1961 15, 26, 59 97,8
S. nidulosus Krasil’nikov, 1970 43 96,5
S. nigriaromaticus (Berestnev, 1897), Krasil’nikov, 1970 63 87,9
S. ravulus Krasil’nikov, 1970 12 89,8
S. salmonicolor Millard et Burr, 1926 58 94,3
S. septisporus Krasil’nikov, 1970 48 96,7
S. spitsbergensis Wieczorek, Mordarska, Zakrzewska-Cerwinska

et al, 1993 >2 89,1
S. sporocaneris Krasil’nikov, 1970 49 91,5
S. sporoherbeus Krasil’nikov, 1970 33 98,7
S. spororutilis Krasil’nikov, 1970 41 85,8
S. sporostellatus Krasil’nikov, 1970 31 88,8
S. subhalophilus Zhou Peijin, Wang Dazhen, 1983 16, 50 96,7
S. tateyamensis Miyairi, Miyoshi, Aoki et al, 1970 28 95,0
S. violaceomaculatus Yen et Zhang, 1965 37 97,3
S. violobrunneus Krasil’nikov, 1970 10 98,0

[TpumiTka: ¥ — BUA BXOAUTH IO CKIAJy cxBaleHHX Ha3B (valid names), % — BigcoTok 30iry 3
KOJIEKLIITHUMH KynbTypamu [HcTuTyTy MikpoOiosorii i Bipycosorii HAH Ykpainu

Note: ¥ — the species is included into the list of the approved names (valid names),
% — percentage of coincidence with collection cultures of the Institute of Microbiology and

Virology of NASU
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BuBuenns Mopdosiorii criop y 58 BUAUIEHUX 3 IPYHTIB IITaMIiB CTPEIITOMIIICTIB
3a JIOTIOMOTOF0 CKaHYBaJIbHOTO €IEKTPOHHOTO MiKPOCKOIIA ITOKA3aJ10, [0 BOHH MalOTh
(dhopMy BiJT OKPYIVIOL 10 IPSIMOKYTHOT 1 pO3TaIllOBaHi SK MOOJAMHOKO, TaK 1 310paHi
y BUDVISLIL JTAHIIOKKIB. OKpiM 11b0r0, 63,8% MOCHIHKEHUX MTaMiB MAlOTh TIAJKY
MOBEPXHIO crop (puc. a), 24,1% — 3 munoBuAHUMHU BUpocTami (puc. 0), 8,6% — 3
ropouctumu Bupoctamu. s S. grisinus 30 XapakTepHa HasBHICTh BOJIOCKIB Ha
MOBEPXHI 000JIOHKHU CcTIOp (pHUC. B). Y BCIX 130JATIB CIIOPU HA TIOBITPSHOMY Millenii
310paHi B JIAHIFOKKH Pi3HOI (POpMH. BUTBIIICTh BUAUICHUX 3 TPYHTIB CTPEIITOMI-
[IETIB MAOTh MPSIMi CIOPOHOCIII, PO3TaIIOBaHI MOHOTIOAiabHO. TIIBKK y MITaMiB
S. acidiscabies 11, S. subhalophilus 16, S. dayalbaghensis 20 ta S. canadensis 27
IpsiMi CIIOpOHOCII 3i0paHi B Kbl a00 B HECMPABXKHI KiJbIL. Y TOH Yac K 1is
mramy S. canadensis 29 xapaktepHa mpsiMa GopMa CIIOPOHOCIIIB, sIKi 3i0paHi B
TIEPBUHHI Ta BTOPUHHI KUIBIIA. [30715TH 31 criipaJIbHOIO (DOPMOIO JIAHITFOXKKIB CITOP,
10 PO3TaIIOBaHI MOHOITOIIALHO, CTAHOBIIATH 17,2% Bix 3araabHOI KiTBKOCTI J10-
CII/DKYBaHHUX KyJbTyp. Y 1300aTiB S. fragmentosporus 19, S. enduracidicus 23 ta
S. dayalbaghensis 64 crioctepiraeTbcst GOpMyBaHHS CIIOPOHOCIIIB y BUIJISIII HEZIO-
BEPIICHUX CIIipalieH, 310paHuX B KiJIbIIA.

Puc. Xapakrep noBepxti 00010HKH cIOP:

a—ranxa (S. brasiliensis-1), 6 — 3 MIMIOBUIHIUMHU BUpOCTaMu (S. curacoi),
B — 3 BOJIOCOBHJHUMH BUpOCTaMH (S. grisinus)

Fig. Character of spore surface:

a —smooth (S. brasiliensis-1), 6 — aculeiform (S. curacoi), B — with hairs (S. grisinus)
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Komtip mOBITPSIHOTO MIIENit0 3yMOBIIOETHCS 3a0apBICHHSIM OOOJIOHKH CITOp,
ske 3a [.®. ["ay3e HalixapaKTepHiIlIe MPOsSBISETHCS HA CHHTCTHYHUX CEPEIOBHUIIIAX
[11]. Tak, 3a mkanor konbopiB A.C. bongapuesa [2], Ha MiHepaJbHOMY arapi
[ay3e-1 KiABKICTH 130JI4TIB 3 OUTUM MOBITPSIHUM Minemiem ctanoBuia 29,3%. Taka
K KUTBKICTH 130JIATIB Ma€ CIipuil Komip i1 WOoro BiATIHKK. Pemra mMaroTh Koip To-
BITPSTHOTO MIIIEJIiF0 KPEMOBUM, POXKEBO-JIIIOBHI, OpaH)KEBO-JIIIOBHH, TTAJICBUH,
poxeBo-(hioneToBuH, KamTaHoBUi. J{1s cyOCTpaTHOTO Milesito OaraThox 130JI5TiB
XapaKTepHi BIATIHKK KOPUIHEBOTO Ta Oyporo KoyibopiB. Pi3Hi BinTiHkH (hioseToBOTO
mae 24,1% mTamiB, a )OBTOTO 1 opamxeBoro — 17,3%. Y n’satu mramis cyOcTpar-
HUH Minenii cipuii abo CBUHIEBO-CipUH, a y mTamiB S. canadensis 27 — ip>xaBuii Ta
S. hirsutus 44 —daepBOHUI. AHAJIOTIYHI 1aH1 pI3HOMaHITHOCTI CIIEKTPY 3a0apBICHHS
MOBITPSIHOTO Ta CyOCTPAaTHOTO Millelmito cTpenToMineTiB oTpuMani H. Maleki [17].

Bcranosneno, mo 40% mraMiB MarOTh 3/1aTHICTh YTBOPIOBATH PO3YMHHI ITiT-
meHTH. Cepen HuX 11 i30514TiB — YTBOPIOIOTH MITMEHTH KOPHUYHEBOTO, YE€PBOHO-
KOPHYHEBOTO Ta Oyporo KoJIbOPiB, 4 — pOkeBOro0, 2 — 00pA0BOTO, IITaMHU S. ederensis
1, 13 — dionerosoro, S. grisinus 211.S. globosus 54 —3enenoro i S. fragmentosporus
19 — TMMOHHO-)KOBTOTO Ha MiHEepabHOMY arapi ["ay3e-1.

31aTHICTB 13071TiB yTBOPIOBATH MEJIAHOI/IHI MITMEHTH 3’ SICOBYBAJIM HA ITEITOHO-
JIpiKIpKOBOMY arapi 3 ¢epymom. Cepen BUBUEHHUX 1305TiB 64% Binx 3araibHOL
KUTBKOCTI BHJIIJICHHMX 130JITIB 3/1aTHI yTBOPIOBATH MEIAHOIHI MIrMEHTH TEMHO-
3e51eH0-0yporo, Oyporo abo YOpHOTO KOJIBOPY.

BcranoBneHo, 1110 BAKOPUCTOBYBATH SIK JPKEPEIIO BYIVICIIIO IIIIOKO3Y Ta IIyKPO3y
37aTHI MaiKe BC1 BHIIJIEHI INTaMHM, [0 TAKOXK ITOKA3aHO 1HIIMMH JIOCIITHHKAMU
[3, 10, 15]. Pa3zom 3 mum, y i30mTiB S. marinolimosus 59 ta S. salmonicolor 58 Ha
CEPEIIOBUIII 3 TIIFOKO3010 1 Y OCTaHHBOTO — 3 IIyKPO30I0 PicT HE BigMidueHO (Tabd. 2).
HaiiMeHT1 pUIaTHUM CEPEIOBUIIEM I POCTY BHIUICHUX CTPETITOMIIICTIB € ce-
PEIOBHIIE 3 KCHIIO3010, TOMY 1110 Maiike y 38% i30maTiB picT BiacyTHii. Ha cepen-
OBHIIIAX 3 PPYKTO3010, pAMHO3010, apabiH030t0 Ta padiHO30F0 BiIMideHA Bi3yaIbHO
pi3Ha MBHIIKICTh POCTY KYJIBTYp CTpenToMineTiB (Tadm. 2). Tak, mpu BUKOpUCTaHHI
bpyKTO3H SIK Kepena Bymiewto Oinbiie Hixk 55% 1301TiB 100pe pocny, 1 umie y
11 i3omTiB BimMideHO crabkuii picT (ram S. violaceomaculatus 37), BogHOYac y
14 xyneTyp — pict BifcyTHii. CepenoBuiIe i3 paMHO30I0 € JOCUTH MPHUIATHUM JIJIs
POCTY CTPENTOMIIIETIB, OCKUIBKH BiJICYyTHICTH POCTY CIIOCTEPITaIH JIUIIIC y 5 TIITaMiB.
BuxopucranHs apabiHO3M Ta padiHO3M SK DKEpesia BYIJICIIO MOKa3aI0 HasBHICTh
cxoxoi TereHii. Tak, He3JaTHUMU 10 YTHITI3AIlii ITUX BYTJICBOIIB € IIITAMH S. aer-
ionidulus 55, S. marinolimosus 59, S. aerionidulus 62 ta S. nigriaromaticus 63, B Toi
qac sk mramu S. tateyamensis 28, S. salmonicolor 58, S. atratus 61 Ta S. curacoi 65
HE YTHJII3yIOTh paiHo3y 1 TUTBKK OAMH 1301AT S. lactogriseus 36 — apaGino3y. s
OULTBIIOCTI 130JITIB IPUTAMaHHA BIACTHUBICTh yTHIII3AIil 0araToaTOMHUX CITHPTIB
(copOit, MaHiIT, iHO3UT).

Jliist 6GaraThoX KyJIBTYp XapaKTepHUH yke 100puii abo 100puii picT Ha cepel-
OBHIIAX 3 IMMU CIIUPTaMu. BoiHOUAC y IESAKHX 130JISITIB CIIOCTEPITA€ThCS CIA0KUI
PICT Ha CepeOBHIIT 3 OY/Ib-SIKAM 3 TPHOX CITUPTIB 1 HOTO BiJICYTHICTH Ha CEPEIOBHIIII
3 IBOMA IHIIUMU ciupTaMu (Tadm. 2).
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Ta0mmi 2
PicT Ha cepenoBuILi 3 pi3HHMU JKepe/IaMU BYIVIeLI0
Table 2
Growth on mediums with different sources of carbon
Mram ®pyk- | Ken- | Tmio- | Caxa- | Apa- | Pagi- | Cop- | Man- | Ino-
To3a | Jio3a | Ko3a | po3a |OiHo3a| HO3a oiT HIT 3UT
S. ederensis 1 4+ - B T e e o o e e o o o e e I e
S. ederensis13 - - ++ | + | | |
S. luteolucescens 2 | A | | | ++ ++ +++ —
S. albocrustosus 3 S S e B i B B s + 4 |
S. brasiliensis-1 4 | | | + ++ ++ | -
S. brasiliensis-1 25 + - 4+ | + ++ =+ | |
S. conganensis 6 e e e e B n e ++ ++ | |
S. aerionidulus 7 e e B e I e B e + |
S. aerionidulus 14 S I e + + - 4+ |+
S. aerionidulus 47 +++ | | + A+ + ++ | +
S. aerionidulus 51 ++ + ++ I I o e e o o IR s S o o ol B o
S. aerionidulus 55 | A | | - - + — _
S. aerionidulus 60 S T s e o o o e N o o o o I o o o B e
S. aerionidulus 62 | | | - — ++ — 4+
S. lactogriseus 8 il B e e e R e B B + + =+ |
S. lactogriseus 36 - - ++ | - + + H+ |
S. fragmentosporus 9 4 | A | | | | + + ++
S. fragmentosporus19 - + + ++ + ++ ++ ++ | +++
S. violobrunneus 10 — — +++ | -+ ++ +++ + et ++
S. acidiscabies 11 R T o T B + + S
S. ravulus 12 + + +++ + ++ +++ + + ++
S. marinolimosus 15 + - ++ + + + ++ + +++
S. marinolimosus 26 + + ++ ++ + + - + ++
S. marinolimosus 59 - - - + - - + =+ | 4+
S. subhalophilus 16 ++ - ++ | + |+ |
S. subhalophilus 50 ++ - ++ ++ + + ++ ++ |
S. atratus 17 ++ +++ | A+ | | A | | | |
S. atratus 61 + + + =+ | - ++ ++ +
S. dayalbaghensis 18 + - =+ | | | | A |
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tam ®pyk- | Keu- | Imo- | Caxa- | Apa- | Pagi- | Cop- | Man- | Ino-
TO3a | Jio3a | Ko3a | po3a |0iHo3a| Ho3a oiT HIiT 3UT
S. dayalbaghensis 20 =+ | | | | | + - —
S. dayalbaghensis 46 - - S S I + ++ -
S. dayalbaghensis 64 ++ + R e e e I e - +H+ |
S. grisinus 21 +++ | A+ | | | ++ + + A+
S. grisinus 30 R I S o o o B S o o o B o + + ++
S. grisinus 45 ++ - ++ ++ ++ | + |
S. enduracidicus 23 - + e B e e e e e + +H++ | ++
S. canadensis 27 + ++ ++ + ++ + ++ | A
S. canadensis 29 ++ — o+ | | | + + _
S. tateyamensis 28 + - + + ++ - + - —
S. sporostellatus 31 — — e ++ ++ A - ++ 4t
S. sporoherbeus 33 + + +++ | ++ +++ + +++ +
S. hofunensis 34 - + +++ |+ + +++ + + -
S. alboflaveolus 35 | A | A | | ++ ++ -
S. violaceomaculatus 37| + - -+ | + =+ | | +
S. cinereorectus 38 +++ - |+ + + + ++ -
S. caelestis 40 | A | | | | + + +++
S. spororutilis 41 + - | A | | + 4+ |
S. nidulosus 43 - - ++ + + + + ++ |
S. hirsutus 44 |+ + 4 | | - ++ ++
S. septisporus 48 - — + U [ + + .
S. sporocaneris 49 - - ++ e e I + + -
S. spitsbergensis 52 R T e o e o e R o e R o e e R o [ o o o
S. globosus 53 +H+ | ++ | A | ++ +4+ ++
S. globosus 54 e B e B e B e e B B o o e I e +
S. globosus 56 B I e e e e B e o e e o o e O e e O e e B e e
S. salmonicolor 58 - +++ - - +++ - ++ — +
S. nigriaromaticus 63 - - ++ + - - - + _
S. curacoi 65 ++ + + ++ | +++ - - +++ | ++

[pumitka: +++ gyxe moOpuii pict, ++ moOpuii picT, + CTaOKU PiCT, — BIICYTHICTD POCTY

Note: +++ very good growth or reaction, ++ good growth or reaction, + weak growth or reac-
tion, — lack of growth or reaction
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Tak, nanpuknan, mramu S. dayalbaghensis 20, S. tateyamensis 28 ta S. aer-
ionidulus 55 MaroTh cTaOKWH PICT HAa CEPEIOBUIII 3 COPOITOM 1 HE 37aTHI YTHITI3Y-
BaTH BCl IHIII CIIUPTH, a ITaM S. nigriaromaticus 63 Mae c1aOKuii picT y BapiaHTax
JOCTI/IIB 3 MaHITOM Ta BiACYTHICTh POCTY 32 BUKOPHUCTaHHs COpOITy Ta iHO3MTY 1
S. aerionidulus 14, S. marinolimosus 26, S. sporostellatus 31, S. hirsutus 44, S. day-
albaghensis 64 ta S. curacoi 65 He yTHIII3YIOTh TiUIbKH cOpOIT. Bcei iHI i30msTH
MOTaHO 3aCBOIOIOTH TIBKHM OAMH 31 CHUPTIB, @ HA CEPEAOBUIIAX 3 IHITUMH MalOTh
nyxe no0pwuii abo 1o6pwuii pict. Tak, 1301t S. albocrustosus 3 IpaKTUYHO HE pOCTE
Ha CepeloBHILI 3 COPOITOM, ajie YCHIIIHO YTHIII3Y€ 1HIII CITUPTH.

[TepeBaskHa KiBKICTh CTPENTOMIIIETIB 3/[aTHA 3aCBOIOBATH A30TOOPTaHIYHi CII0-
JIYKH, HAIPUKJIA]] TIENTOHU 1 011Ku. [IpoBeieHi 1OCiIKSHHS JO3BOJIMIIA BCTAHOBUTH,
10 MPOIIEC JIe3aMiHyBaHHS aMiHOKHUCIIOT 3 YTBOPEHHSIM aMiaKy 3A1iCHIOITh 64%
BUBYEHUX KYJBTYp, a IO PO3LICTUICHHS CIPKOBMICHHX aMiHOKHUCIIOT, 3 YTBOPEHHSIM
CIpKOBOJIHIO 311aTHI 57% 1307TiB. J{esKi cTpenToMilleTH 34aTHI BUKOPHCTOBYBATH
SK KIHLIEBUH aKLENTOpP €NIEKTPOHIB HE KHCEHb, a HiTpaTu. Bucoka akTUBHICTD Hi-
TpaTpenyKTas3H, siKa 3yMOBIIIO€ BiJIHOBJICHHS HITpaTiB NpuTamManHa 18 KynasTypam,
MOpsi/ 3 IIMM MEHIIIa IHTEHCUBHICTS ii BIacTUBa 7 13051TaM, TOJi K 57% KynbTyp HE
3[aTHI BUKOPUCTOBYBATH HITPATH SIK aKIENTOPU eIeKTPOHiB. MoseKyasipHUi a30T
YTBOPIOBaJIU JHIIE 12 KyabTYp.

Bci BUBYEHI KyJIbTypH MPOSIBISIIOTH aMUIONITHYHY, LETIOI030IITHYHY Ta TPO-
TEOJITHYHY aKTUBHICTh, IPOTE IHTEHCUBHICTH MPOYKYBaHHS X ()EPMEHTIB pi3HA
(tabmn. 3). Tak, mpoxyKyBaTH aminasy i KojlareHasy 3/1aTHi Maiike BC1 BUBUEHI 130-
JISITH, 32 BUHATKOM KyJbTYp S. atratus 61, S. aerionidulus 62 1 S. nigriaromaticus 63,
K1 HE T1IpOITI3yI0Th KpOXMaJlb, a S. atratus 61, S. aerionidulus 621 S. curacoi 65, mo
HE PO3PIKYIOTH JKeJIaTHH. BUBUEHHS EIF0I030IITHYHOT aKTUBHOCTI ITOKA3aJ10, 110
57% 13075TIB MalOTh Jy’ke 100pHit a00 10Opuil picT Ha GiNBTPyBaTILHOMY Tanepi,
3aHYypEHOMY B PiJKe TIO)KMBHE CEPEIOBHIIE (M SICO-NENTOHHUN OyIbIOH) 1 TUTBKH
3 mrramu #oro pyinyoTh (S. marinolimosus 15, 26, 59).

Mikpooprani3mu, siKi BUALISIOTH TPOTEONIITHYHI (hepMeHTH (TIpoTeasn), yepes
JIeK1IbKa JHIB BUKIUKAIOTH KOATYIALIIO 1 MENTOHI3aIliI0 MOJIOKA, 110 CYIPOBOIKY-
€ThCS PO3YMHEHHSM Ka3zeiHy Ta BUMAJAHHSAM OCAAy 1 MPOCBITICHHIM MOJOYHOT
cupoBarku. Koaryrsiito Mosoka i mpoTeoni3 Ka3einy 31HCHIOITh TaKOX 130JI9TH
S. conganensis 6, S. aerionidulus 7, S. alboflaveolus 35, S. spitsbergensis 52, S. glo-
bosus 54 1 56, a cnabka MO3UTUBHA peakilis croctepiraetses y 13 kyneryp. [loBHA
BiJICYTHICTb IIPOTEOJITHUYHUX (DEPMEHTIB BiIMIYCHA JIUIIIE Y TBOX KYIBTYp S. atratus
61 1.S. curacoi 65, a'y 13omstiB S. aerionidulus 60 1 62 3adikcoBaHo ayxe ciradke
BUIUICHHS JIUIIIE OHOTO 3 TPHOX (DEPMEHTIB B CepeIOBHIILIE.

TakuM 4MHOM, MPOBEICHI JOCITIKEHHS! YMOKIMBUIN BIEpIIe 3’ sICyBaTu BH-
JIOBHI CKJIaJ] YTPyHOBaHHSI CTPENTOMILIETIB B IPYHTaX, NOPYLUICHUX HisUTbHICTIO
MiANPUEMCTB TIPHUYOPYIHOT TPOMHCIOBOCTI 1 MPUPOAHUX IpyHTaX KpuBopixoks.
BcranoBieHo, 1110 B 1€HO31 CTPENTOMILIETIB IPUPOIHUX I'PYHTIB MEPEBaXKAIH S. Vio-
laceomaculatus, S. sporoherbeus, S. aerionidulus, S. enduracidicus ta S. grisinus,
B TOM Yac sIK B TexHo3eMax — S. dayalbaghensis, S. sporostellatus, S. conganensis,
S. violobrunneus 1 S. albocrustosus.
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Taommums 3

31aTHiCTh IITAMIB CTPeNTOMILIETIB 10 YTBOPeHHs (pepMEHTIB

Table 3

Ability of streptomycetes strains to formation of enzymes

Lemoao030aiTHuna IIporeosiTHyHa aKTHBHICTH
IIram AMi.]IOJIiT.l/['-IHa AKTHBHICTHL Po3pi- |IIporeo-| Koary-
AKTHUBHICTH Pler Pyiiny- | JUKeHHsI J]if Jsist
BaHHSA JKEJIATHHY | Ka3elny MOJIOKA
1 2 3 4 5 6 7
S. ederensis 1 ++ ++ - +++ - +++
S. ederensis 13 + -+ — +++ - _
S. luteolucescens 2 +++ +++ - ++ — ++
S. albocrustosus 3 ++ ++ - 4+ - o+
S. brasiliensis-1 4 -+ -+ - +++ - +++
S. brasiliensis-1 25 ++ ++ - ++ ++ +
S. conganensis 6 +++ +++ — +++ ++ ++
S. aerionidulus 7 -+ - - 4+ 4t T+
S. aerionidulus 14 ++ - - +++ - +++
S. aerionidulus 47 +++ - - +++ - +
S. aerionidulus 51 +++ — - ++ _ +
S. aerionidulus 55 +++ - - ++ _ _
S. aerionidulus 60 - - - + _ _
S. aerionidulus 62 ++ - - _ _ +
S. lactogriseus 8 + - - o+ - ++
S. lactogriseus 36 +++ — - +++ — +
S. fragmentosporus 9 +++ ++ - +++ - ++
S. fragmentosporus19 + + — Ao — ++
S. violobrunneus 10 + + - ++ +t +
S. acidiscabies 11 +++ -+ — +++ - +
S. ravulus 12 +++ - - 4+ + +
S. marinolimosus 15 ++ + + o+ + +
S. marinolimosus 26 ++ ++ ++ 4+ + _
S. marinolimosus 59 ++ + + A + +
S. subhalophilus 16 +++ - — +++ - _
S. subhalophilus 50 ++ - - ++ - -
S. atratus 17 +++ +H+ - ++ ++ +
S. atratus 61 - - - - — _
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[Iponowxenns Tadnui 3

1 2 3 4 5 6
S. dayalbaghensis 18 ++ ++ - ++ ++
S. dayalbaghensis 20 +++ +++ - +++ +
S. dayalbaghensis 46 ++ A+ — - + 4+
S. dayalbaghensis 64 +++ ++ - ++ + +
S. grisinus 21 -+ - — ot + _
S. grisinus 30 + — _ 4t _ +
S. grisinus 45 Ao 4+ _ 4t _ _
S. enduracidicus 23 +++ — — e - ++
S. canadensis 27 +++ +++ - -+ 4+ +
S. canadensis 29 +++ - - +++ +++ -
S. tateyamensis 28 + - - ++ _ _
S. sporostellatus 31 e - - o - —
S. sporoherbeus 33 + ++ — +++ - +
S. hofunensis 34 + - — e+ _ _
S. alboflaveolus 35 +++ - - + +++ ++
S. violaceomaculatus 37 ++ ++ - -+ T+ _
S. cinereorectus 38 ++ - - ++ — _
S. caelestis 40 ++ + - +++ - —
S. spororutilis 41 + + - +++ + -
S. nidulosus 43 4+ 4+ — +++ 4+ -
S. hirsutus 44 ++ +++ - ++ — ++
S. septisporus 48 +++ - - +++ -
S. sporocaneris 49 ++ + - ++ +
S. spitsbergensis 52 +++ +++ - + +++
S. globosus 53 -+ ++ - ++ - _
S. globosus 54 +++ ++ - ++ +++ Tt
S. globosus 56 4+ +++ — ++ 4+ +
S. salmonicolor 58 4+ - - + + +
S. nigriaromaticus 63 - — — ++ + _
S. curacoi 65 -+ ++ - - — _

[pumitka: +++ ayxe moOpwuii pict, ++ mo0Opuil pict, + c1abKuil piCT, — BIACYTHICTD POCTY

Note: +++ very good growth or reaction, ++ good growth or reaction, + weak growth or reac-
tion, — lack of growth or reaction

ISSN 2076-0558. MixpoGioaoein i Giomexronoein. 2014. Mo 1. C. 91—104 —— 101



0.B. CumukoBa

O.B. ChIliukoBa

KpuBopoxckuii 6oranmdeckuii cann HAH YkpauHsr,
yn. Mapmaka, 50, Kpusoii Por, 50089, Ykpawnna, Ten.: +38 (0564) 38 44 74,
e-mail: oksana741015@rambler.ru

BUOJIOTUYECKHUE CBOMCTBA 1 TAKCOHOMUWYECKHWI COCTAB
CTPEIITOMUIETOB ITPUPOJHBIX I1OYB U TEXHO3EMOB
KPUBOPOXKbBA

Pedepar

Heasn. Buidenums uz mexmoeeHHo-HAPYUWEHHBIX U NPUPOOHLIX noue Kpueopooics
cmpenmomuyemyl, yCMmaHo8Ums UX MakCOHOMUYECKUT COCMAG, NPOGECMU UOEHMUPU-
Kayuio u OyeHums Cmpykmypy coobwecmea cmpenmomuyenos. Meroasbl. Buioenenue
YUCMBIX KYALIYP CHPENnMOMUYEmos npogooUIU HA KPAXMAIO-AMMUAYHOM azape.
Hoenmuduxayuio uzo1amos cmpenmomuyemos npogoounu no 36 OuazHoCmu4ecKum
NPUBHAKAM C UCHONb308AHUEM MEMOOUECKUX YKA3AHULL Onpedenumens aKmuHoMuye-
mos I’ ®. T'ayze, onucanus 6u006 pooa Streptomyces u KOMNbIOMEPHOU NPOSPAMMbL
ux udenmugpuxayuu Stmld, pazpabomannoii compyonuxamu Mucmumyma mukpoouo-
noeuu u supyconocuu HAH Yxpaunul. Pesyabratbl. [Iposedena udenmugurayusi 6oi-
OENeHHbIX WMAMMOS 6aKmeputi RO MOPGHOIOSUYECKUM, KYIbIYPATLHBIM U PU3U0N020-
ouoxumuueckum ceoticmeam. I1o dannvim mopponocuu cnop 63,8% ucciedosannvix
KYIbMyp UMerom 21a0Kyio No8epxHocms cnop, 24, 1% — ¢ wmunosuonsimu 6blpocmami,
8,6% — ¢ byzopuamuimu vipocmamu. Bonbuuncmeo 6bi0eieHHbIX U3 NOYE CIPEnmo-
MUYEMOos8 UMeIom Npsambie CHOPOHOCYbL, PACNONONCEHHbIE MOHONOOUANbHO. Yema-
Hogneno, umo no wxane yeemos A.C. Bonoapyesa na munepanvhiom azape I ayze-1
KOIUYECMBO U30MAMOE € DENbIM U CePbIM 8030YUHBIM MUyeauem cocmasnsano no 29%.
s cybcmpammnozo muyenus MHOUX U30ASAMO8 XAPAKMEPHbL OMMEHKU KOPULHEB020
u 6ypozo ysemos. Cpeou 6b10e1enHbIX WMamMmo8 MUKpoopeanuzmos 40% cnocobusi k
00pA308AHUI0 PACMBOPUMbIX NUSMEHMO8, 64% — MenaHOuOHbIX. Ycmanosneno, 4mo
NPAKmMu4ecKu ce U30A5AMbl XOPOUIO pACmym Ha cpeoe ¢ 2NI0K030U U caxaposoil. Hau-
Menee npu2oOHoll 0 pocma 6akmepuil A6Aemcs cpedd ¢ KCuno3ou. Yemanosneno,
Ymo npoyecc 0e3AMUHUPOBAHUS AMUHOKUCTION C 00PA308aAHUEM AMMUAKA OCYWec-
e10m 64% u3yueHHbIX KYIbmyp, d K paciyenieHuIo cepycooepucauux amuHOKUCION,
¢ 0bpazosanuem ceposooopoda cnocobnul 57% uzonamos. Bece uzyuennvle Kyibnypvi
€ PA3HOU UHMEHCUBHOCTNBIO NPOABIAION AMUIOTUMULECKYIO, YETON030IUMUYECKYIO U
NPOMEONUMUIECKyio akmusHocms. BuIBOIbI. Ycmanosnen 6udosol cocmas coobuye-
CmMea cmpenmomuyenos MmexHo2eHHO-HaPyWEeHHbIX U nPUPOOHbIX nouea Kpusopoicssi.
Yemanosneno, umo 6 yenosze cmpenmomuyemos npupooHsix nous npeobradanu
S. violaceomaculatus, S. sporoherbeus, S. aerionidulus, S. enduracidicus u S. grisi-
nus, mozoa kax 6 mexnozemax — S. dayalbaghensis, S. sporostellatus, S. conganensis,
S. violobrunneus u S. albocrustosus.

Knwoueewie cioea: cmpenmomuyemsl, MUKpOOOYEHO3, MEXHOLEHHO-HAPYUEHHbLE
U NPUpOOHbIE NOUBHI.
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STREPTOMYCETES BIOLOGICAL PROPERTIES AND
TAXONOMICAL STRUCTURE FROM NATURAL SOILS
AND TECHNOZEMS OF KRYVYI RIG AREA

Summary

Aim to select the streptomycetes from technogenic-disturbed and natural soils of
Kryvyi Rig area, to establish their taxonomical structure, to carry out their identifica-
tion and to assess the structure of the streptomycetes community. Methods. Allocation
of streptomycetes pure culture performed on starch-ammonia agar. Identification
of streptomycetes isolates was performed by 36 diagnostic signs using H.F. Hauze
guidelines actinomycetes determinant, the description of the genus Streptomyces and
computer program of their identification Stmld, developed by the employees of Institute
of Microbiology and Virology, National Academy of Sciences of Ukraine. Results.
There were carried out the identification of bacterial strains based on morphologi-
cal, cultural and physiological-biochemical properties. According to the morphology
of spores 63.8% of surveyed cultures with smooth surface of spores, 24.1% — with
thorns, 8.6% — with hillocks. The most streptomycetes isolated from soil have direct
sporophores located monopodial. On the scale of colors of A.S. Bondartsev there were
established that on mineral agar of Gauze-1 the amount of isolates with white and
grey air mycelium made on 29%. For substrate mycelium of many isolates the shades
of brown color are characteristic. Among the selected strains of microorganisms of
40% are capable to formation of soluble pigments 64% — melanoid. It is established
that practically all isolates well grow on medium with glucose and sucrose. The least
suitable for bacterial growth is medium with xylose. It is determined that the process
of desamination of amino acids to form ammonia carry 64% of the studied cultures,
and the cleavage of sulfur-containing amino acids to form hydrogen sulfide are able
57% ofisolates. All studied cultures exhibit amylolytic, cellulolytic and proteolytic
activity with varying intensity. Conclusions. The specific structure of streptomycetes
community from technogenic-disturbed and natural soils of Kryvyi Rig area is estab-
lished. It is determined that S. violaceomaculatus, S. sporoherbeus, S. aerionidulus,
S. enduracidicus and S. grisinus prevailed in streptomycetes cenosis of natural soils
whereas in the technozems — S. dayalbaghensis, S. sporostellatus, S. conganensis,
S. violobrunneus and S. albocrustosus.

Key words: streptomycetes, microbocenosis, technogenic-disturbed and natural
soils.
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AJI®ABITHUM ITOKAKYNK CTATEMN,
OIIYBJIIKOBAHUX V JKYPHAJII
«MIKPOBIOJIOI'TSI I BIOTEXHOJIOI' ISI»

y 2013 poui
Astopu oun. | crop

Aesoecea JI.B. nus. /[pacosos I.B. 3 84
babenxo /1.0. nuB. Mepniu A.I" 3 31
bacron O.B. nu. Kopomacsa H.B. 2 6
bensicea T.O. mus. [ yozenro T.B. 4 72
Bl'JZOiBaHeHK.O C.0., Byxmispoes A.€. . . | ]1
PesucrentHicts Rhodotorula rubra G2/1 1o BaKKAX MeTaliB Ta iX amcopOris

binascoxa JI.O. nuB. Ilymuncoka I O. 1 48
bonomin B.I. nuB. Iopatiuyx I.B. 3 6
bonoapenxo B.1. nus. @ecenxo A.FO. 2 25
byxmiapose A.€. nus. binoisanenxo C.O. 1 81
byxmiapos A.€. nus. I'yosenxo T.B. 4 72
byuayvrui JLI1. nus. Mameienko H.M. 4 46
Bapb6aneys JI1.J[. nuB. Hiosnkosa H.A. 2 15
Bacunvesea H.IO. muB. Mepniu A.I. 3 31

Bacunvesa H.10O., Kopomaesa H.B., [lanuenxo M.M., leanuys B.O.
MareMaTHYHAN aHalli3 Ta OMTUMI3AIlisA CKIaay MMOKUBHOTO CEPEIOBHINA S| 2 52
mramy Lactobacillus plantarum ONU87

Bacioma C.O. nus. Tpaniyuna H.B. 1 89
Benuzoocvxka A.K., @eoomos O.B.

. - . . . . 3 72
Bwict menaniniB y 6asumianbHuX rpu0OiB opsiikis Polyporales Ta Agaricales
Bunoepao H.O. nus. FOpuenxo O.0O. 1 20
Binnixos A.I. nuB. Bopooeti €.C. 1 6
Binnixoe A.1. nus. Cioawenxo O.1. 2 86
Boosincerxa H.C., I'anxin b.M., Boosincokuii C.B., @ininosa T.O. 3 04

AnTH(aroBa akTHBHICTh aCHMETPHYHO-3aMIIIEHHUX MTipUAMIITIOP(IpHHIB

Boosincoxuut C.B. nuB. Boosincexa H.C. 3 94

Bonowxko T.€., ®eoomos O.B.

. . . . 1 68
BrmB iesikux MiKpOeIeMeHTiB Ha aKTHBHICTh OKCHIOPENyKTa3 0a3uaiOMilleTiB

Boniosau O.B. nus. I[yozenxo T.B. 4 72

Bopo6eii €.C., Boponkosa O.C., Maninosceka [.B., Binnikos A.l.

Bakrepiogaru Ta ix BB Ha OaKTepiaabHi O10TUTIBKU ! 6
Boponxosa O.C. nuB. Bopooeii €.C. 1 6
Boponkosa O.C. mus. Cidawenko O.1. 2 86
Bopmman M.A. nus. Yyenro A.1. 2 97
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AJIDPABITHUM ITOKAXKYMK CTATEM, OITYBJIIKOBAHMX V XKYPHAJIL V 2013 POLIL

ABTOpHU N Ne
BHIL | CTOP.

Tankin b.M. nus. Boosincorxa H.C. 3 94
Tanxin M.bB., Ieanuys B.O.
Cunres nmionianiny Pseudomonas aeruginosa 3a BIIIUBY BICMyTOBUX MeTaino- | | 29
KOMIUIEKCIB IOP(IPUHIB Ta ayTOIHIYKTOPIB CUCTEMU qUOIUM SeNsing
Tankin M.B. nus. Myxaic Abedanabac 2 32
Tankin M.B. nus. Myxaic Abedanabac 4 38
Tepinosuy A.Il1. nus. Topaiuyx I.B. 3 6
Thamyw C.0O., Jlaspux C.B.
XapakTepucTHKa IypIypOBUX HECipkoBUX Oaktepiit Rhodopseudomonas| 4 81

palustris 3 o3epa SIBopiBchke (Ykpaina)

Topauuyk I.B., I'epinosuu A.11., Conoosanxin O.C., boromin B.1.
Po3pobka pexomMOiHaHTHOTO MO3UTHBHOTO KOHTPOIIO Bipycy miapei Bemmkoi| 3 6
poraroi xyno6u I ta Il Tumy s Bukopucranss B [1JIP

Topiwmnuit M.B., I'vose C.I1.

Harpomamxkenns Oinka y wiaituaax Chlorobium limicola IMB K-8 3a pizaux | 3 64
YMOB MiHEPaJIbHOTO Ta OPT'aHIYHOTO KUBJICHHS
Topwrosa O.I nus. I'yozenxo T.B. 4 72

Iyosenxo T.B., Bomosau O.B., bensesa T.O., Kouwyn L11.,
DByxmispoe A.€., Jlictomin I'B., Ily3upvosa I.B., opwkosa O.I, Ieanuys B.O. | 4 72
HadrookuncHioBaIbHA aKTHBHICTB AESKUX MITaMiB OakTepiit poxy Pseudomonas

Iyose C.II. nuB. opiwnuii M.5. 3 64
Iyose C.II. nuB. Lllonaxk K.B. 2 66
Jlemuenxo H.P., Kypmarxosa I.M., Tpemsax O.I1

Oco0aMBOCTI KOPO3iiiHO aKTUBHOTO MiKpoOHOro yrpynosanHsi pepochepu| 4 90
ra3onpoBO/Iy, MPOKIIAJICHOI0 y NII[AaHOMY IPYHTI

Jepsbin O.M. mu. Mameienxo H.M. 4 46
Jlpazosos I.B., Jleonosa H.O., )Kykosa /].A., Asoecea JI.B.

®diTocTUMYIMIOBaTbHA aKTHBHICTH €K30METa00ITIB IITaMa-aHTaronicta Bacillus | 3 84
amyloliquefaciens IMB B-7404

Jly6ina /1.O. muB. FOpuenko O.O. 1 20
Kykosa JI.A. mus. /lpazosos I.B. 3 84
3namoeypcovrxa M.A. nus. Mepniu A.T' 3 31
3onomapwvosa O.K. nus. Cmenanog C.C. 4 63
Isanuys B.O. nuB. Bacunvesa H.IO. 2 52
Isanuysa B.O. nus. ['ankin M.F. 1 29
léanuys B.O. mus. [yozenxo T.B. 4 72
léanuys B.O. muB. Kopomacea H.B. 2 6
léanuysa B.O. muB. Mepniu A.I' 3 31

Dymuncoxa I O., Lueanosa BA., binascvka JI.O., Kozupuyvka B.€.
Bruus HOBuUX OionpenapariB Ha OCHOBI ABEpPKOMY Ha PO3BHUTOK 1 IPOAYKTHBHICTB | | 48
POCIIUH Ta eKCIpecito reHiB cuaTesy si/miPHK
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AJIPABITHUM ITOKAXYMK CTATEM, OITYBJIIKOBAHUX V )KYPHAJIL Y 2013 POLII

ABTOpH Ne N
BHUIL. | cTOP.

Kosanenxo H.K. nuB. Ilonmascvka O.A. 4 6
Kozupuyvka B.€. nus. [ymuncora I O. 1 48
Konopamiox T.B. muB. Kopomaesa H.B. 2 6
Konyn LII. nus. I'yosenxo T.B. 4 72
Kopomaesa H.B. muB. Mepniu A.T" 3 31
Kopomaesa H.B., Konopamiok T.B., bacion O.B., Kpunosa K./[., Ambopro I'B.,
lsanuys B.O., Jlimancoxa H.B. 5 6
Bmnue Lactobacillus plantarum OHY 87 y cymimii 3 aBToii3aroM epBiHill Ha
YTBOPEHHS IyXJIMH, CipuuuHene Rhizobium radiobacter C58
Kopomaesa H.B. muB. Bacunvesa H.IO. 2 52
Kpunosa K./]. nus. Kopomaesa H.B. 2 6
Kypouw I.K. nus. Cxopoxoo 1.0. 1 59
Kypouw I.K. nuB. Cropoxoo 1.0. 2 41
Kypmaxoea .M. nus. [{emuenxo H.P. 4 90

Kypuenro 1. M., ueanenxo K.C.
[NopiBHsIBEHA XapaKTEPUCTHKA KOMITJIEKCY TPUXOTEIICHOBHX MIKOTOKCHHIB mTa- | 3 40
MiB Fusarium poae (PECK) Wollenw pisaux Tpodigyamnx rpymn

Kypuenro .M., Ilaenuuenxo A.K., FOp’esa O.M.

PocToBi XapakTeprcTHKY eHA0(ITHUX Ta piTonaroreHux mramis Alternaria al-| 2 77
ternata i Ceratocystis sp.

Kywxkesuu I.B.

Jucuminsiiiine BiiHOBICHHS cyibdariB pisHUMHU tamamu Desulfovibrio sp.| 3 50
KHIICYHHKA JIIOIUHA

Jlaspux C.B. quB. [namyw C.O. 4 81
Jleuibenko JI.B., Honiwyx B.I1., Paouyenko JI.B., Miponenxo A.I1.

dinoreneTnuHuii anai3 Bipycis rpuny jrogaeid A(H3N2), puainennx B Yipaini| 1 37
B emijieMigHoMy ce3oHi 2011-2012 pokiB

Jleonosa H.O. nus. /[pacosos I.B. 3 84
Jlinancovrka H.B. nuB. Kopomacea H.B. 2 6
Jlimancovrka H.B. nuB. Mepniu AT 3 31
Jictomin I'B. nuB. I'vosenko T.B. 4 72
Maninosceka I.B. muB. Bopobeti €.C. 1 6

Mamsienxo H.M., bByvayvxuu JLI1., [{epadin O.M.
3acTocyBaHHS 3BOPOTHO-TPAHCKPUTITA3HOI MOJIIMEPa3HOT JTAHITIOTOBOI peaKilii 4 46
(3T — IJIP) nuist BusiBNeHHA Ta imeHTH)IKamii Bipycy iH(pEKIIfHOrO mankpea-
TUYHOTO HEKPO3y panayxHoi popeii (Oncorhynchus mykiss)

Mayemox O.B. nuB. Hiosinkoea H.A. 2 15

Meoseoesa T.B. nuB. Tpaniyuna H.B. 1 89

Mepniu A.I', Isanuysa B.O., Kopomaeea H.B., 3namozypcoka M.A.,

Bacunvesa H.FO., Babenko /1.0., Jlimancoxka H.B.

Lactobacillus plantarum B cycii BUHOTpaJy, IO KyJbTHBYETHCS Ha MiBIHI
VYkpainu
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AJIDPABITHUM ITOKAXKYMK CTATEM, OITYBJIIKOBAHMX V XKYPHAJIL V 2013 POLIL

Ne Ne
ABTOpHU
BHIL | CTOP.
Menenmoes O.1. nuB. Ckopoxoo 1.0. 2 41
Miponenxo A.I1. nus. Jletibenko JI.B. 1 37
Myxnic Abeoanabac, I'anxin M.b., Ilaxomosa €.F0., @ininosa T.O.
BB eK30reHHUX ayTOIHAYKTOpPIB quUOrum sensing Ha CHHTE3 paMHOMIminiB| 4 38

Pseudomonas aeruginosa

Myxnic Abeoanabac, Ianxin M.F., Cemeneywv A.C., @ininosa T.0O.
YTBOpeHHS O10IUTIBKH 1 CHHTE3 paMHOMMIAIB Pseudomonas aeruginosa ATCC| 2 32
15692 3a IpuUCYTHOCTI CUTHAJIBHOTO XiHOJIOHY Ta HOTO CHHTCTHYHHX aHAJIOTiB

Hiosnkosa H.A., Mayeniox O.B., Bapbarneys JI.J].

Cyb6crparna crienngiunicts nentunasu 2 Bacillus thuringiensis IMB B-7324 2 15
llasnuuenxo A.K. nuB. Kypuenxo 1.M. 2 77
Tanuenxo M.M. nuB. Bacunvesa H.IO. 2 52
[Mapmxax C.A.

KoHcrpyroBaHHsI mITaMiB — HaIPOAYLEHTIB (hOpMalIbJCTipelyKTa3u TepMo- | 3 14
TOJICPAHTHUX METHIOTPOGHUX ApLKIKIB Hansenula polymorpha

Ilaxomosa €.F0O. nus. Myxuic Abedanabac 4 38
Illepemsamro T.b. nuB. llonax K.B. 2 66
llo3yp B.K. nuB. @ecenro A.FO. 2 25
Io3yp B.K. nu. @ecenko A.FO. 4 24
Honiwro T'M. mus. Cioawenxo O.1. 2 86
Toniwyx B.I1. nus. Jletibenxo JI.B. 1 37
Honiwyx B.I1. nus. Pyouesa T.0. 4 55
HOJlm.aecha O.A., Kosanenxo HK 4 6
IIpebioTHKM BYIIIEBOTHOT IPUPOITH 1 MIEPCIICKTHBH iX BUKOPUCTAHHS

Ilysupvosa 1.B. nus. [yosenxo T.B. 4 72
Paouenxo JI.B. nus. Jletibenxo JI.B. 1 37
Poii 4.0. mus. Cropoxoo 1.0. 2 41
Pyonesa T.O., lleguenxo T.I1., I]sieyn B.O., Ioniwyx B.I1.

MoHIiTOpHUHT BipyCy MO3aiku KaByHa 2 y arporieHo3ax Kuiscrkoi Ta [TontaBebkoi | 4 55
obnacreii

Cemeneywv A.C. nuB. Myxaic Abeoanabac 2 32

Cioawenxo O.1., Boponkosa O.C., [loniwko T.M., Binnixog A.1.
BuBdeHHS 0i0MOTIYHHUX BIIACTHBOCTEH IUTIBKOYTBOPIOBATBHUX 1 HETUTIBKO-| 2 86
YTBOPIOBANBHUX ITaMiB Staphylococcus epidermidis

Cropoxoo 1.0., Kypouw I.K.
BruinB HaHOYACTOYOK JIIOKCHTY KPEMHIIO Ta BEPMUKYIIITY HA aKTHBHICTh €H3UMIB | | 59
AHTHOKCHIAHTHOTO 3axucty Bacillus subtilis IMB B-7023

Ckopoxoo 1.0., Poii A.O., Meaenmoes O.1., Kypouw 1.K.
BB 0i0J0r19HO aKTMBHUX pedoBUH (hocdaTMiHepallizylounx ITaMiB poay | 2 41
Bacillus na HaciHHsI pOCJINH, SIKE 3a3HAJI0 OKCHJIATUBHOTO CTPECY

Conoosnxin O.C. nus. Iopatiuyk I.B. 3 6
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AJIPABITHUI [TOKAXYUK CTATE, OITYBJIIKOBAHUX V KYPHAJIL V 2013 POLI

ABTOpH Ne N
BHUIL. | cTOP.

Cmenanog C.C., 3onomapvosa O.K.
®dortocuHTe3, IUXaHHS Ta picT MikpoBomopocti Chlamydomonas reinhardtii 8| 4 63
MIPUCYTHOCTI €TAHOITY
Tpemsax O.I1. nuB. [emuenxo H.P. 4 90
Tpaniyuna H.B., Yoosuuenko K.M., Bacioma C.O., Meoseoesa T.B., Apywinu-
xo6 B.B., Yooseuuenko B.M. | 29
BusBneHHs 13074TiB BipyCy IMIapKW CIUBH B HacapkeHHsX CximgHoro Cremy
VYkpainu
Yoosuuenxo B.M. nus. Tpsaniyuna H.B. 1 89
Yoosuuenko K.M. nuB. Tpsiniyuna H.B. 1 89
®@eoomos O.B. muB. Benuzoocvka A.K. 3 72
®eoomos O.B. nus. Borowrko T.€. 1 68
Decenko A.FO., Ilosyp B.K. 4 24
[TomioMiemiT: IepenTkoan Ha NIUIAXY epaiKaii
®Decenxo A.1O., Ilosyp B.K., bonoapenko B.I. ) 25
Cras BakIIMHONIPO(]IJIAKTUKY TPOTH MOJIOMIeNiTY B YKpaiHi
@ininosa T.O. muB. Boosincoka H.C. 3 94
Qininosa T.O. muB. Myxnic Abedarabac 2 32
Qininosa T.O. muB. Myxnic Abedanrabac 4 38
D@omina M.O.
Brnue mxeperna HITporeHy Ha XiMidHE 3B’ sI3yBaHHS KyIPyMy €KTOMIKOpH3HUM | 3 23
rpubom Rhizopogon rubescens
L]sieyn B.O. nuB. Pyoneea T.O. 4 55
Lueanenxo K.C. nus. Kypuenxo .M. 3 40
Luearnxosa BA. nuB. lymuncoxa I O. 1 48
Yyenko A.I, Bopmman M.A., [lleguenko B.B.
OyHTinUIHA aKTUBHICTH TYaHITHHBMICHUX OJIITOMEPiB, MEPCIICKTHBHAX 110 3a- | 2 97
CTOCYBaHHS B TYMOBIiif POMICIIOBOCTI
Illeguenko B.B. nuB. Yyenxo A.1 2 97
Illesuenxo T.II. nu. Pyouesa T.O. 4 55
Hlonsax K.B., [lepemsimko T.b., ['yo3e C.I1.
CynbdarBigHoBIIOBaIBHI OakTepii, CTIMKI 10 MiJBUIIEHUX KOHIEHTpALii me- | 2 66
CTHUBAJICHTHOTO XPOMY
IOp’esa O.M. nus. Kypuenxo I.M. 2 77
FOpuenxo O.0., [Iyoina /1.0., Bunoepao H.O.
MomnekyspHO-TeHeTHIHA XapaKTePUCTHKA BipyCy KIIIIOBOTO eHIledaiTy, kit | 1 20
nupkymoe B IliBHiuHO-3axigaHomy [IpuaopHomop’i
AHmbopko I'B. nuB. Kopomacsa H.B. 2 6
Apywmnuxoe B.B. nuB. Tpsaniyuna H.B. 1 89
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IHOOPMALUMHE ITOBIJIOMJIEHHSI V151 ABTOPIB

TH®OPMAIIMHE OBIJIOMJIEHHSA 1151 ABTOPIB

Hayxosuii sicypnan « Mixpobionoeis i 6iomexnonoeisy 3anpoutye Bac 0o cnien-
payi 3 numansb GUCBIMLEHHS Pe3YIbMamie HaAYKO8UX OOCIIONCEHb ) 2any3i MIKpO-
bionoeii i biomexnonoeii.

IIporpamHui wini BUAaHHSA: BUCBITICHHS PE3YJIbTaTiB HAYKOBUX JIOCIHIIKEHb Y
rayry3i MikpoOioJorii Ta 610TexXHOJIOTIi, 00’ €KTaMU SIKUX € MPOKapioTHi (O6akTepii,
apxebakrepii) Ta eykapioTHi (MIKpOCKOMIYHI TPUOH, MIKPOCKOIIIYHI BOIOPOCTI,
HaMpocTil) MIKpOOpraHi3Mu, BIpyCH.

TeMaTH4YHA CIPAMOBAHICTD: MiKPOO10JIOTisI, BIpYCOJIOTsI, IMYHOJIOTisI, MOJIC-
KyJIsipHA O10TEXHOJIOTisI, CTBOPEHHSI Ta CEJICKI[isl HOBUX IITaMiB MiKPOOPIaHi3MiB,
MIKpOOHI npenapary, aHTUMIKpOOHi 3aco0u, 610CeHCopH, 11arHOCTUKYMH, MIKpPO-
OHI TEXHOJIOTI1 B CLUIIbCBKOMY TOCITOJIAPCTBI, MIKPOOHI TEXHOJIOTIT y Xap4oBiid Ipo-
MUCJIOBOCTI; 3aXUCT Ta 03I0POBJICHHS] HABKOJHIITHBOTO CEPEIOBHIIA; OTPUMAHHS
€HEProHOCIiB Ta HOBUX MaTepiajiiB TOIIO.

MoBa (MoBHM) BHIaHHSI: YKpaiHChKa, POCiiChKa, aHIIIHChHKA.

Py0Opukn :xxypHaity: «OnisioBi Ta TEOPETUUHI CTATT», « EKCriepuMeHTabHi Ipa-
1i», «/luckyciin, «KopoTki moBigomMiieHHD», « XpOHiKa HAyKOBOTO KHUTTsD, «CTOPIHKA
ictopii», «tOBiel 1 natny, «Pernensiiy, « KHImKKOBa TIOUTIS.

Jlo craTTi 10Ja€eThes PEKOMEHIALlsl yCTaHOB, OpraHizaliil, y sSIKHX BHKOHY-
Bajacsi po0oTa, 3a MAMICOM KEepiBHHUKA Ta MMChMOBA 3ro/ia KEPIBHUKIB YCTAHOB,
Oprasisaiii, e IpaIiolOTh CITiIBABTOPH.

Bumoru 10 opopMmiieHHs cTaTei, AKi MOAAKTHCA 10 pelaKIii :KypHaTy:

CrarTsi Ma€ BiMOBIAATH TEMATUYHOMY CTPSAMYBaHHIO KypHATy 1, BIJOBIJI-
HO 110 1. 3 [ToctanoBu BAK VYkpainu Big 15.01.2003 p. Ne7-05/1, Bxiroyatu Taxi
CTPYKTYpHI €JIEMEHTH: IOCTAaHOBKA MPOOJIEMH y 3araJIbHOMY BHIVISIL Ta 11 3B’ 30K
13 BOKJIMBUMH HAyKOBUMH UM MPAKTUUHUMHU 3aBIAHHIMM; aHAII3 OCTAaHHIX J10CII-
JUKCHB 1 IyOImiKaIlii, B SKUX 3all04aTKOBAHO BUPIIICHHS JTaHOT TPOOJIeMH 1 Ha SIKi
OIMHPAETHCS ABTOP; BHOKPEMJICHHSI paHillle HE BUPIMICHUX YaCTHH 3arajibHOI Po-
OneMu, KOTPUM MPUCBIAIYETHCS CTATTS; GOPMYITFOBAHHS IIiJIeH cTaTTi (MOCTaHOBKA
3aBJIaHHs); BUKJIAJ OCHOBHOTO MaTepiaity TOCIIKEHHS 3 IOBHUM OOTPYHTYBAaHHSM
HAyKOBHUX pe3ysIbTaTiB; BACHOBKH 3 IAaHOTO JOCIPKEHHSI 1 MEPCIEKTUBU IMOJAIbIINX
TMIOTITYKIB Y JTAHOMY HampsiMi.

Jlo npyKy npuiiMaroThCs cTaTTi (2 MpUMIpHUKH) 00CSITOM He OLTbIie 8 CTOpiHOK
(3 ypaxyBaHHSM PUCYHKIB, TaOIUIb 1 IAMKCIB 0 HUX, aHOTAIIl1, pedepary, CIUCKY
JTEpaTypH), OMISLAN — 10 15 cTOp., pereHsii — 10 3 cTop., KOPOTKi OB TOMIICHHS —
710 2 cTOp.

Jlo pykonucy nofaeTbcs €NeKTPOHHUN BapiaHT CTAaTTI Ha JUCKOBI (WIpUPT
Times New Roman, kernes 14, inTepBan aBromarnaauii, He Oinbire 30 psaakiB Ha
CTOPIHIII, TTOJIS TIO 2 CM).

IIpu HanucaHHi cTAaTTi HEOOXITHO JOTPUMYBATHCH TAKOIO IJIAHY:

— 1inpexc Y/IK y niBoMy BEpXHBOMY KyTKY MEPIIOTO apKyIla;
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— TIpi3BHINA Ta iHIMiaIW aBTOpa (aBTOPiB) MOBOIO OpPHTIHATY, MicIle poOOTH
KOYKHOTO aBTOPa; MOBHA MOIITOBA a/Ipeca YCTAaHOBH (32 MDKHAPOTHIUMH CTaHIapTa-
Mu); TenedoH, enekrporHa aapeca (e-mail). [Ipi3Buia aBTOpiB Ta HA3BU YCTAHOB,
JIe BOHH TIPAIIOIOTh, TIO3HAYAIOTH OJTHUM 1 TUM CaMHUM IIU(PPOBUM 1HIEKCOM (BTOpi);

— 'Ha3Ba CTaTTi BEJIMKUMH JIITEPAMH;

— aHoTAaIis i3 3a3HaYCHHsIM HOBU3HHU AociimkenHs (200-250 cris);

— KJIIOYOBI cJioBa (He OUIbIIE 1T’ ATH);

TexeT cTarTi Ma€ BKIIOYATH TaKi CKJIAA0BI:

BCTYIT, MaTepiajy i METOAM;, PE3yIbTaTH Ta 1X 0OrOBOPEHHS; BUCHOBKH; JIiTE-
parypa.

J10 KO’)KHOTO MPUMIPHUKA CTATTi OJAETHCS aHOTAIIisl MOBOIO OPUTIHAITY Ta pe-
(deparn yKpaiHCHKOIO / POCIMCHKOIO (B 3aJI€)KHOCTI BiJl MOBH OPHTIHATY CTaTTi), Ta
aHMTICHKOI0 MOBaMH (KOKeH pedepar Ha okpeMoMy apkyii). OcoOnuBy yBary ciij
MPUIUTATHA HAITUCAHHIO PE3IOME CTATTi aHIJIIMCHKOI0 MOBOIO. J[JIsl IbOTO TOIUTEHO
KOPUCTYBATHUCS MOCTyraMu KBaTi(hiKOBAaHUX CIICIIaJICTIB-TIHTBICTIB 3 MOJATbIIIAM
HayKOBHM pelaryBaHHsIM TeKCTy aBTopoM(-amu). [lepen ciioBom «pedepar» Heoo-
X1/IHO HAITMCATH MPi3BUIIIA TA 1HILIaJH aBTOPiB, HA3BU YCTAHOB, TIOBHY Ha3BY CTATTI
BiNOBiTHOIO MOBOM. Pedepar o6csirom 200—250 citiB Mae OyTH CTPYKTYpOBaHUM:
MeTa (4iTKo cGopMyabOBaHa), METOIU OCIIHKEHHS, Pe3yabTaTH JI0CIiKESHHS
(ctrcmo), y3arampHeHHST 200 BUCHOBKH. [licis TekcTy pedepary 3 ad3aiy po3mi-
HIYIOTBCS KJIFOYOBI CIIOBA.

V KIHII TEKCTy CTATTI yKa3aTu Mpi3BUILA, IMEHA Ta 110 OAaTHKOBI yCiX aBTOPIB,
TMIOIIITOBY ajpecy, TenedoH, dhakc, e-mail (111 KopecrnoHAeHIlii).

CratTst Mae OyTH MmianrcaHa aBTOpoM (yciMa aBTopamMu) 3 3a3HAYCHHSIM J1aTH
Ha OCTaHHIH CTOPIHIII.

ABTOpH HECyTb MOBHY BIJIOBIJIaJIbHICTh 3a 0€3710raHHE MOBHE O(OpPMIICHHS
TEKCTY, 0COOJIMBO 3a MPaBUJIbHY HayKOBY TEPMIHOJIOT1O (11 111 3BIpSTH 32 (PaxOBUMU
TEPMIHOJIOTIYHUMHU CIIOBHUKAMH).

JlaruHChKi 010JOTIYHI Ha3BU BU/IIB, POAIB MOAAOTHCSA KYyPCUBOM JIATHHHULICIO.

SIKII10 9acTO MOBTOPIOBAHI y TEKCTI CJIOBOCIOTyYEHHSI aBTOP BBaXKa€ 3a MOTpiOHE
CKOpPOTHUTH, TO abpeBiaTypH 3a MepIIoro BKMBaHHS 0OyMOBIIOIOTH y IyKkax. Ha-
MIPUKJIA: TToJIiMepa3Ha Jianiorosa peakiist ([1TJIP).

[Tocunanus Ha JTiTEpaTypy MOAAIOTHCS Y TEKCTI CTATTi, HU(PPaMU y KBaJIPATHUX
JTy’KKax, 3T1JTHO 3 TOPSAKOBUM HOMEPOM Yy CIIHCKY JITEpaTypH.

Tabnwuii MaroTh OyTH KOMITAKTHHUMH, MaTH MOPSIKOBUI HOMED; Tpadu, KOJIOH-
KM MarOTh OyTH TOYHO BH3HAUYEHUMHU JIOTIYHO 1 TrpadigHo. Matepian Tabmuih (K 1
PHUCYHKIB) Ma€ OyTH 3p03yMUTHM 1 HE AyOIr0BaTH TeKCT cTarTi. Lludposuii matepian
TaOJUIb CJIiJT OTPAIFOBATH CTATUCTUYHO.

PucyHKku BHKOHYIOTHCS y BUTISII YiTKHUX KpEeCIeHb (3a JOTOMOTOO
KOMIT toTepHOTO Tpadignoro pemxakropa y hopmari Word, TIF, JPG). Oci koopaunar
Ha Tpadikax MarOTh OyTH TO3HAYCHI. PUCYHKH pO3MINIYIOTHCSI Y TEKCTI CTATTi Ta
TyOIIOrOThCsl OkpeMuM (aiiiom Ha CD.

Po3nin «Pesynbrarn mociimkeHb Ta 1X 0OTOBOpEHHs» Mae OyTH HaImMCaHUIN
KOPOTKO: HEOOXiTHO YITKO BUKJIACTH BHSABICHI €(pEeKTH, IMOKa3aTH MPUIUHHO-
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pe3yABTaTUBHI 3B’SI3KM MiK HUMH, TIOPIBHATH OTPUMaHy iH(OpMAIIifO 3 TaHUMHU
JTEpaTypH, IaTH BIIMOBIIb HA MTUTAHHS, TTOCTABJICHI Y BCTYIII.

CrucoK JiTepaTypH CKIIQIAETHCS 32 ali(haBITHO-XPOHOIOTTYHUM TOPSIKOM (CTIO-
YaTKy KHPWJIHIS, TOTIM JIATHHHIIS ) 1 PO3MINIYETHCS B KiHITI CTATTi. SKIO mepmmii
aBTOP Y JICKUTBKOX TPAISIX OAWMH 1 TOW CaMHH, TO Mparli pO3MIIIYIOThCSA Y XPOHOJIO-
rigunoMy nopsaky. Ciucok nocuians Tpeda mpoHyMepyBaTH, a y TEKCTi MOCHIIATHUCS
Ha BIJMOBITHUI HOMEp JpKepena riteparypu (y KBaApaTHUX TykKKax).

VY mocuianHi NUITYTh NPi3BHILA YCiX aBTOPIB. B ekcriepuMeHTalIbHUX MpaLsix
Mae OyTr He OuTbIe 15 mocuians JTiTepaTypHUX JHKEped.

[TaTeHTHI TOKyMEHTH PO3MIIIYIOTHCS Y KiHIIl CITUCKY TTOCHIIAHb.

3PA3KH ITIOCHUJIAHB JIITEPATYPHU

Ha kuurn

Bexipuux K.M. Mikpo0biooris 3 ocHoBamu Bipycoorii. — K.: JIn6ims, 2001.—312 c.

Ilamuka B.I1., Tuxonosuu I.A. MikpoOpraHi3mMu i1 ajqbTepHATHBHE 3eMIIEpPOO-
ctBO. — K.: Ypoxaii, 1993. - 176 c.

Ipomviunennas mukpoduonorus / [Tox pen. H.C. Eroposa. — M.: Bricr. 1mik.,
1989. — 688 c.

Memoowt obweit bakmepuonoeuu: B 3 1./ Ilon pen. ®@. I'epxapara. — M.: Mup,
1983.—T.1.-536¢.; T.2.-470c.; - T. 3. — 263 c.

LlInezens I Obmas mukpoduosorus. — M.: Mup, 1987. — 566 c.

Bergey’s Manual of Systematic Bacteriology. — 9" ed. — Baltimore; London,
1986. — Vol. 2. — 1599 p.

Rogers H., Perkins H., Ward I. Microbial cell walls and membranes. — London,;
New York: Fcfd. Press, 1980. — 364 p.

Ha :xxypHaJibHi cTarTi

Iloozopckuii B.C. CucteMarndeckoe MOJ0KEHHE, IKOIOTHIECKUE aCTIEKThHI
1 (HU3NO0IOTO-OMOXMMHYECKHE 0COOCHHOCTH MHUKPOOPTAaHU3MOB, UMEIOIIUX
NpOMBIIITIEHHOE 3HaYeHue // MikpoOion. xypH. — 1998. — 60, Ne 5. — C. 27-42.

Anoperox E.U., Kosnosa U.A., Poxcanckas A.M. MukpoOunomorndeckas Kop-
PO3HsI CTPOUTENNBHBIX MaTepuasioB // BHOnmoBpexIeHusI B CTPOUTENbCTBE. — M.:
Crpoituzaar, 1984. — C. 209-221.

Ioba JLI., ITooopsan H.I. B1I0TEXHOJIOTISI OUUIIICHHS 3a0pYTHEHOT TPUPOTHOT
Boau // Bicuuk OHY. —2001. — 1. 6, B. 4. — C. 65-67.

Eaton R.W., Ribbons D.V. Utilization of phtalate esters by micrococci // Arch.
Microbiol. — 1982. — 132, Ne 2. — P. 185-188.

Ha Te3u nonosineii

Mayenrox B.I1. Po3poOka 0ioTexHOJIOTIT ofepkaHHs JaHaoMinuay E // Mix-
HapoaHa HayK. KoH}. «MikpoOHi 6ioTexHonorii» (Oxeca, Bepecens, 2006 p.): Tes.
qor. — O.: «Actponpunt», 2006. — C. 17.
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Ha nenoHoBani HaykoBi pod6oTu

1. Jlonamuna H.B., Tepenmves A.H., Hamanuu JI.A., Aneynos [11.Y. Ontumu-
3alusl MATATeIBLHON CPEJIbl ISl KyJbTUBUPOBAHMS BAKIIMHHOTO IITAMMa YyMHOTO
MHUKpPO0Oa ¢ MPUMEHEHUEM METO/Ia MAaTEMaTH4eCKOTO TUNIAHMPOBAHUS SKCIIEPUMEHTA /
Penxon. «MukpooOuoi. xxypa.» — K., 1991. — 7 c. — Jlen. 8 BUHUTHU 03.01.92, Ne
1-B92.

Ha crangaptu
T'OCT 20264.4-89. Ilpenapatrbl pepMeHTHBIC. METOBI OTIPEISIICHIUS aMUIIOH-
THYECKOU akTUBHOCTU. — M.: M3a-Bo cranmaptos, 1989. — 17 c.

Ha aBropedeparu nuceprauiii
Onuwenxo O.M. TakcoHoMis 1 aHTUOIOTHYHA aKTUBHICTH Alteromonas-rmoaioHux
Oakrepiit Yoproro mopsi: ABroped. auc. ... kaua. 6iomn. Hayk. K., 2003. — 21 c.

JlaToro HaJIXOMKEHHSI CTATTI BBAXKAIOTH JIEHb, KOJIU JI0 PEAKOJIETii HaIIiIIOB
OCTaTOYHUH BapiaHT TEKCTY CTATTI MiCJs PEIICH3YBaHHS.

[Ticnst oneprkaHHsl KOPEKTYPH CTATTI aBTOP IIOBUHEH BUIIPABUTH JIUIIIE TOMUJIKH
(4iTKO, CHHBOIO 200 YOPHOIO PYyUYKOIO HEMPABUIIbHE 3aKPECIIUTH, a TIOPSIT 3 IIUM Ha
T0JTi HAMMKUCATH MPABUIILHUH BapiaHT) i TEPMiIHOBO BiJIICIIaTH CTATTIO HA aJIpecy pea-
KoJierii a00 MOBIJOMUTH PO CBOI MPABKH 110 Teie(OHY UM €JIEKTPOHHOIO MOITOKO.

VY pasi 3aTpuUMKH peIaKIlis, T0IepKYIUIHCh rpadika, 3anuiiace 3a COO00 MpaBo
3[1aTH KOPEKTYpy 10 APYyKapHi (y BUPOOHHUIITBO) O€3 aBTOPCHKUX MPABOK.

[Tiagmuc aBTOpa y KiHIN CTAaTTi 03HAYae, IO aBTOP Mepenae npaBa Ha BUJAHHS
CBOE€T CTATTi pedaKiii. ABTOp TapaHTye, 110 CTATTS OpUTiHAJbHA; Hi CTATTA, Hi pU-
CyHKH /10 Hel He Oynu ormyOI1iKOBaHi B iHIIUX BUIAHHSX.

BinxuiieHi ctaTTi He MOBEPTAIOTHCS.

Penakuis npuiiMae 10 ApyKy Ha CTOpIiHKax i OOKJIaJWHKaX >KypHaIly TUIaTHI
PEKJIaMHI OTOJIOMIEHHSI O10TEXHOJIOTTYHOTO Ta MEIMYHOTO HAMPSMiB; BUPOOHUKIB
nabopaTopHOTO O0JIAHAHHS, TUATHOCTUKYMIB, PEAKTHBIB TOIIO JJIsl HAYKOBHX J10-
CJTiJ[)KCHb.
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Instructions for the authors

Scientific journal «Microbiology and Biotechnology» invites you to spotlight
the results of scientific investigations in the field of microbiology and biotechnology

Aims. Journal «Microbiology and Biotechnology» publishes primary research
papers on microbiology and biotechnology of prokaryotic (bacteria, archaea) and
eucaryotic (fungi, microscopic algae, protozoans) microorganisms, viruses.

Topics: microbiology, virology, molecular biotechnology, development
and selection of new microbial strains, microbial preparations, antimicrobial
preparations, biosensors, diagnosticums, microbial technologies in agriculture,
microbial technologies in food production, environment protection and enhancement,
development of energy vectors and new raw materials, etc.

Languages: Ukrainian, Russian, English.

Types of publications: «Reviewsy», «Experimental worksy», «Reviewsy, «Origi-
nal Research Papers», «Discussions», «Short communications», «Conferences,
congresses, trend schools», «Scientific life chronicles», «Pages of history», «An-
niversaries», «Book reviewsy, «Bookshelf).

The manuscript should be accompanied with a letter from an institution expert
commission that should state that the paper is suitable for publication in MSM, and
comprise a recommendation of the institution where the research was carried out,
signed by the chief and a signed agreement of institution leader.

Article appearance:

The manuscript should satisfy journal topics and according to Resolution of
Higher Attestation Commission of Ukraine (15.01.2003, Ne 7-05/1, p. 3) must contain
the following elements: problem definition with the reference to main scientific
and practical tasks; analysis of recent studies and publications that form a basis
for problem decision; highlighting of main unsolved tasks; article task; narrative
of main results with their full substantiation; conclusions and main challenges in
given area of focus.

The following articles are accepted:

— original research papers — at most 10 pages (with pictures, tables, and
captions, summary, bibliography)

— reviews — at most 15 pages

— book reviews — at most 3 pages

— short communications — at most 2 pages.

The manuscript should be given in 2 carbon copies with an electronic variant
on CD (Word, font Times New Roman, 14, line spacing automatic, at most 30 lines
per page, page margins — 2 cm on all sides).

While writing the manuscript the author(s) have to keep the following plan :

— UDC index on the first page top left;
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— author(s) full name(s) in source language, name(s) of institution(s), institution
postal address (in international format), contact phone number, e-mail address.
Authors names and institutions they represent should be clearly stated by using
superscript numbers;

— article title uppercase;

— article abstract (200-250 words);

— key words pertaining to the subject matter (5 maximum).

The manuscript should be divided into the following sections: Introduction,
Materials and methods, Resuts and discussion, Concluding remarks, and References.

Abstracts in source language, Ukrainian/Russian (depending on article language)
and English (each one on a single page) should be attached to every copy of an
article. Author(s) name(s), institution(s) and article title should be followed by
word «Abstracty, abstract itself and key words (new paragraph).

Particular attention should be given to writing the abstract to the manuscripts
written in English. For this purpose the author(s) should use the services of the
qualified linguists with further scientific editing the text by the author (s). Before
the word «Abstracty it should be written the names and initials of the authors , name
of the scientific establishment, full title of the article in the appropriate language.
Abstract volume of 200-250 words should be structured: the goal (articulated),
research methods, findings (briefly), synthesis and conclusions. After the text of the
abstract there should be given the key words.

Next to the article text the contact details should be set: names of all the authors,
institution names, postal address, phone/fax number, e-mail.

The manuscript should be signed by the author (all the authors) and dated on
the last page.

Manuscripts must be grammatically and linguistically correct.

Biological taxonomic names must be given in Latin, italics.

Repeated word-combinations can be abbreviated. An abbreviation is set in
brackets when first introduced, e. g. polimerase chain reaction (PCR).

Bibliography references should be numeral and are given in the text in square
brackets according to their order in the bibliography list.

Tables should be compact, and numbered with Arabic numerals; all columns
and rows should be arranged in logical and graphical order. All material presented in
the tables (figures) should be clear and should not duplicate an article text. Results
should be processed statistically.

All pictures should be presented in TIFF or JRG format, axes named. Figures
should be placed in article body with electronic copies on CD in separate file.

Section «Results and Discussion» should clearly state revealed effects, cause-
effect relations, compare obtained data with literature data and give the answers on
questions specified in the introduction.

References should be numbered sequentially in alphabetical-chronological order
(Cyrillic first, then Latin) at the end of the manuscript. If the first author in several
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references is the same, all these references are arranged in chronological order.
Reference list should be numbered. The numbers should be set in square brackets
in the text, i. e. [2, 15].

References should contain all the authors’ names. Original research papers
should contain at most 15 references. Patent documents should be mentioned at the
end of the list.

Books

Bergeys Manual of Systematic Bacteriology. — 9" ed. — Baltimore; London,
1986. — Vol. 2. — 1599 p.

Rogers H., Perkins H., Ward I. Microbial cell walls and membranes. — London,;
New York: Fcfd. Press, 1980. — 364 p.

Journals
Eaton R.W., Ribbons D.V. Utilization of phtalate esters by micrococci // Arch.
Microbiol. — 1982. — 132, Ne 2. — P. 185-188.

The date of article acceptance is that one when the final variant comes to the
publisher after a prepublication review.

After obtaining the proof sheet the author should correct mistakes (clearly cancel
incorrect variant with blue or black ink and put the correct variant on border) and
send the revised variant to the editor (by post, e-mail or phone).

In case of delays, editors keeping to the schedule have a right to publish the
revised variant without author’s proofreading.

Author’s signature vouches that author grants a copyright to the publisher.
Author vouches that the work has not been published elsewhere, either completely,
or in part and has not been submitted to another journal.

Not accepted manuscripts will not be returned.

The publisher accepts paid-for advertisement on biotechnology, medicine,
laboratory equipment, research diagnosticums, tests, reagents for publication on the
cover or journal pages.



VBara: nepeapyk, yci BUIH KOIIOBaHHS Ta BIATBOPEHHS MaTepialis,
0 HAaJPYKOBaHi y xKypHa «Mikpo0ionorist i 610TeXHOIOTis,
MOYKITUBI JTUIIIE 32 YMOBH TIOCHJIAHHS Ha JpKeperto iHpopMarrii
Ta 3 JIO3BOJIY PENaKIiifHOT KOJerii.

Yci mpaBa 3axHIIeHi 3TiJHO 3aKOHOJaBCTBA YKpaiHu.

Bepctka  B.I. BitBuipka

Tianucano no apyky 31.03.2014 p. ®opmar 70x100/16.
YMoB.-apyk. apk. 9,4. Tupax 100 npum.
3am. Ne 915.

Bunaasenp Ta BUTOTOBIIIOBAY
Opnechkuii HallioHaNbHUI yHiBepcuTeT iMeHi . 1. MeununkoBa
Caigonrso cy6’exra BugaBHuuoi cripaBu JIK Ne 4215 Big 22.11.2011.
65082, M. Ozeca, Byn. €nicaBeTHHCBKa, 12, YkpaiHa
Temn.: +38 (048) 723 28 39



