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OPUI'MHAJIBHBIE CTATBU

VIK: 579.843.1:612.017.4

COBPEMEHHBIE METOANYECKHUE TIPUEMBbI OYUCTKHU XOJIEPHOI'O
TOKCHUHA

JL.II. AJIEKCEEBA*, O.A. AKVYILEBA, B.IL. 3I031MHA, O.B. IYVBAHOBA, E.C. III1IIKO,
P.B. IMCAHOB

@KY3 Pocmoeckuii-Ha-/{oHy 20cyoapcmeenbiii HAy4HO-UCCIe008aAMeENbCKULL NPOMUBOYYMHbIU
uncmumym Pocnompebnaosopa

C nmnoMompl0 pa3IMYHBIX METOJ0B, B TOM 4YHCIIE€ OIpPENENCHHbIX  YCIOBUM
KYJIbTUBUPOBAHUS IITAMMA-TIPOAYLIEHTA, YIbTpa(uiabTpaluu, MOHOOOMEHHOM XpomaTorpaduu,
MOJIy4Y€H OYMILEHHBIM mpernapar XosiepHoro TokcuHa. [Ipu koHTposie ero yuctotel B [TAAI
MIOKa3aHo, YTO OH JuIleH OenkoB-koHTamuHaHTOB U JIIIC. Ha Monenu kynpTypsl kietok CHO-
K1 mnpomeMoHCTpupOBaHa JOCTATOYHO BbICOKAas OWOJIOrMYecKas aKTUBHOCTb OYHILEHHOTO
TOKCHHA.

Knrouesvie cnosa: xonepHblit TOKCHH, OYUCTKA, OMOJIOTHYECKas! aKTUBHOCTb.

C.5-9

MODERN METHODOLOGICAL TECHNIQUES FOR THE PURIFICATION OF
CHOLERA TOXIN

L.P. ALEKSEEVA, O.A. YAKUSHEVA, V.P. ZYUZINA, O.V. DUVANOVA, E.S. SHIPKO,
R.V. PISANOV

Rostov-on-Don State Research Anti-Plague Institute of Rospotrebnadzor, Rostov-on-Don

Using various methods, including certain conditions of cultivation of the producer strain,
ultrafiltration, and ion-exchange chromatography, a purified preparation of cholera toxin was
obtained. When controlling its purity in PAGE, it was shown that it lacks protein contaminants
and LPS. The model of cell culture CHO-K1 demonstrated a sufficiently high biological activity
of purified toxin.

Keywords: cholera toxin, purification, biological activity.



OPUI'MHAJIBHBIE CTATBU
VIK 615.779.9:576.809.8

OIIPEJEJIEHUE OIITUMAJIbHOM CPEJIBI U YCJIOBUIM I''TYBUHHOI'O
KYJbTUBUPOBAHMUSA NIPOAYHEHTA BAKTEPUOCTATUYECKUX
METABOJIMTOB TRICHODERMA ATROBRUNNEUM BKIIM F-1434

N.A. THEYIHIEBA*, H.E. ITABJIOBCKAA, A.B. JIVIIIHUKOB, O.A. MAPKIHA

@I'BOY BO «Opnosckuii cocyoapcmeentulil acpaphblil yHueepcumem umenu H.B. Ilapaxunay,
Open

Omnpenesnena GpuU3HOIOTHYECKAs 3aBUCUMOCTD JAramMeTpa kojtouuu T. atrobrunneum BKIIM
F-1434 ot Benuuunbl pH nuTarenpHO# cpenbl U UCTOYHUKA yrieBoja. Hambonee oOMIIBHBIM,
OBICTPBIN POCT OmpeneNscs MpH KyJIbTUBUPOBaHMM Ha cpefax ¢ BelcokuM pH (r=+0,95).
N30bITOK yriepoja cTUMYIHMpYyeT HakoIuleHHe Ouomacchl npoayuenrta (r=+0,95), uto cHuxkaet
CHUHTE3 OaKTepUOCTaTHUYECKUX MeTa0oauToB, (r=-0,98). DKCTpakT KyJabTypalbHOW KUAKOCTU
XOpOIIO pacTBOPUM B JTUJIAIETATE, AlleTOHE, allETOHUTPHIIE, B 3TAHOJIE MpPEJCTaBiIsieT co0oit
MacCJISIHUCTYIO JKMJIKOCTh OT KEJITOTO /10 KOPUYHEBOIO LIBETa, MPU B30AITHIBAHUH MEPEXOAUT B
AMYJBCHIO, IPU IKCTPAKIIMK OYTaHOJIOM-1 YaCTHUHO TepsieT OAKTEPUOCTATUYECKYIO aKTUBHOCTb.
MakcuMyM TOTJIOIIEHHST STHIAICTATHOIO JKCTPAaKTa OTMEYEH Ha JuiiHe BOJHBI 275 HM, Rf
akTUBHOM (pakunu metadonutoB 0,44. OnpeneneH oNTUMAIBHBIA PEXUM KYIbTUBUPOBaHUS 1.
atrobrunneum BKIIM F-1434: caxapo3a — 15 r/im, NaNO3 — 2 /i, K2HPO4 — 1 r/n, MgS04x7
H20 - 0,5 r/n, KCI — 0,5 1/, FeSO4 — 0,1 1/n1, Temneparypa — 28 °C, nepememmuBanne — 120
MuH-1, moceBHast n1o3a — 0,5% (v/v), BpeMsi HHKyOaIuu — 5 CyTOK.

Knioueswie cnosa: Trichoderma atrobrunneum, 6akrepruocraTiyecKkast akTHBHOCTb,
BTOPUYHBIE META0OIUTHI, ONTUMHU3ALMS, KyJIbTUBUPOBAHHUE, CAXapo3a.

C. 10-16

DETERMINING THE OPTIMAL ENVIRONMENT AND CONDITIONS OF
SUBMERGED CULTIVATION OF A PRODUCER BACTERIOSTATIC
METABOLITES OF TRICHODERMA ATROBRUNNEUM RNCIM F-1434

I.A. GNEUSHEVA, N.E. PAVLOVSKAYA, A.V. LUSHNIKQOV, O0.A. MARKINA
N.V. Parahin Orel State Agrarian University, Orel

The physiological dependence of the diameter of the colony of T. atrobrunneum RNCIMF-
1434 on the pH value of the nutrient medium and the carbon source was determined. The most
abundant, rapid growth was determined during cultivation on high pH media (r=+0.95). Excess
carbohydrate stimulates the accumulation of producer biomass (r=+0.95), which reduces the
synthesis of bacteriostatic metabolites (r=-0.98). The extract of the culture liquid is highly
soluble in ethyl acetate, acetone, acetonitrile, in ethanol is an oily liquid from yellow to brown,
when agitating goes into the emulsion, while extraction with butanol-1 partially loses its
bacteriostatic activity. The maximum absorption of the ethyl acetate extract is noted at a
wavelength of 275 nm, the Rf active fraction of metabolites is 0.44. The optimal cultivation
mode of T. atrobrunneum F-1434 was determined: sucrose — 15 g/l, NaNOs — 2 ¢g/l, K;HPO, — 1
g/l, MgSO4x7H,0 — 0.5 g/l, KCI — 0.5 g/l, FeSO4 — 0.1 g/l, temperature — 28 °C, stirring — 120
min-1, sowing dose — 0.5% (v/v), incubation time — 5 days.

Keywords: Trichoderma atrobrunneum, bacteriostatic activity, secondary metabolites,

optimization, cultivation, sucrose.



OPUI'MHAJIBHBIE CTATBU
VK:574.632:574.635:574.64

HCCJEJOBAHUE B3AUMOIENCTBUA AJTJIOMUHUA C CALLITRICHE
PALUSTRIS B YCJIOBUSAX NPECHOBO/JHBIX OKCIIEPUMEHTAJIbHBIX
CUCTEM

B.A. [IOKJIOHOB*
Mockoeckuii 2ocyoapcmeennblil 001acmuoil ynugepcumem, Moimuwu, Mockosckas oo

UccnenoBanbl  uM3MEHEHUsT  KOHIEHTpamuu  cosiet  amomunus (Al) B Boje
HKCTIEPUMEHTAIBHBIX IKOCHUCTEM (MHUKPOKOCMOB). B MHKpoKOoCcMax HWHKYOMpPOBAHBI BOJHBIE
pacrenus Callitriche palustris L. (bonothuk 6onothsiit). ['unpoduont C. palustris Bnepssie
UCTIONBb3yeTcs B OMoTecTUpoBaHHWH. Llenb MaHHOTO WCCleOBaHUS — W3YYUTh TOKCUYHOCTH H
JTMHAMUKY KOHIICHTpAalMii WMOHOB aJIOMHUHHS B BOJHON Cpele MHKPOKOCMOB, COJEpKaIllnuX
BhIciIee BojHOe pactenue C. palustris. KoHieHTpaluy aqroMHUHKS B BOJIC SKCTICPHUMEHTATBHBIX
MHUKPOKOCMOB HU3MEPSIINCh (DIyopeceHTHBIM MeToJoM. Jloka3aHo, YTO HM3MEpsieMble STHM
METOJIOM KOHIIGHTPaluu HOHOB Al CHIDKanmmch ObICTpee, YeM B KOHTPOJIBHBIX CHCTeMax Oe3
pactenuii. B cpenmHeM mo nByM MHKpoKocMaMm ¢ moberamu Obuto yaaneHo okoio 70%
ATIOMUHUSI TI0O CPAaBHEHUIO C KOHTPOJBHBIMH MHKpOKOocMamu Oe3 pacreHumit. Makpodut C.
palustris He coxpaHWI >XKH3HECTIOCOOHOCTh TMPH 3arpsS3HEHUH BOJbI PACTBOPOM AJFOMUHHSL.
[TepBbie mpu3HaKu (PUTOTOKCUYHOCTH TOSIBUIIMCH TOCJIE CEMHU CYTOK WHKyOarmmu (1 Hemens).
[Tonnas rubenbs mMakpoduToB 3adukcupoBaHa Ha 17-¢ cyTku. B CBSI3M C Y4acTBIMH yTEUKaMU
QIIOMUHUS C Pa3IMYHBIX IPOU3BOACTB MOYKHO OTMETHTb, 4YTO MW3JI0KEHHbBIE PE3YIbTATHI
IIPOBEACHHBIX OMNBITOB SBISIOTCS aKTyaJbHbIMH M PACIIUPSIOT CBEACHHUS O pOJIM OUOTHI B
CaMOOUMILEHUH BOABI U (OpPMHpPOBaHMU €€ KadecTBa. [losyuyeHHbIE NaHHBIE yKa3bIBalOT Ha
BO3MOJKHYIO IIEPCIIEKTUBHOCTH Hcmoib3oBanus C. palustris B nemsix puropemeananum.

Kniouesvie cnoea: amoMUHMHA, BOJHBIE MMKPOKOCMBI, (UTOpeMequanus, BOJIHBIE

makpodutsl, Callitriche palustris, gayopectieHmms, 3arpsi3sHeHre BObI, IPECHAs BOAA, OYMCTKA
BOJIBL.

C.17-21

RESEARCH OF THE INTERACTION OF ALUMINUM WITH CALLITRICHE
PALUSTRIS IN THE CONDITIONS OF FRESHWATER EXPERIMENTAL SYSTEMS

V.A. POKLONOV
Moscow State Regional University, Moscow region, Mytischi

The changes in the concentration of aluminum (Al) salts in the water of experimental
ecosystems (microcosms) were studied. In the microcosms, aquatic plants Callitriche palustris
are incubated. Aquatic organism C. palustris is used for the first time in biotesting. The purpose
of this research is to study the toxicity and dynamics of the concentration of aluminum ions in
the aquatic environment of microcosms containing the higher aquatic plant Callitriche palustris
L. Aluminum concentrations in experimental microcosm water were measured by the
fluorescence method. It is convincingly proven that the concentrations of Al ions measured by
this method decreased faster than in control systems without plants. On average, two microcosms
with shoots removed about 70% of aluminum compared to control microcosms without plants.
Macrophyte C. palustris has not maintained viability when water is contaminated with aluminum
solution. The first signs of phytotoxicity appeared after seven days of incubation (1 week). The



total death of macrophytes is fixed at 17 days. There are frequent leaks of aluminum from
various industries. The results of the experiments are relevant. New experiments expand
information about the role of biota in the self-purification of water and the formation of its
quality. The obtained data indicate the possible prospects of using C. palustris for
phytoremediation.

Keywords: aluminum, aquatic microcosms, phytoremediation, aquatic macrophytes,
Callitriche palustris, fluorescence, water pollution, fresh water, water purification.



OPUI'MHAJIBHBIE CTATBU
YK 574.24

PASPABOTKA METOJIA BBEJAEHUSA B KYJIBTYPY KIETOK U PETEHEPALIUN
PACTEHU JEKOPATUBHBIX BUJOB JIbHA (LINUM GRANDIFLORUM, LINUM
PERENNE)

N.N. TALUIMEBA*, E.A. TJIAJIKOB
®OI'BYH Uncmumym ¢uzuonocuu pacmenuti um. KA. Tumupsizesa PAH, Mockea

HccnenoBanbl 0COOCHHOCTH —KauTycooOpa3oBaHHMs W pereHepanuu in  Vitro JbHa
KpynHOLBETKOBOTO copT ['omyboii u nbHa MHorosietHero copT Cunuil menk. Pa3paboran
OMOTEXHOJIOTMYECKHI METOJ] BBEJICHHUS B KYJIBTYpPY KJIETOK JIBYX BHJIOB JIbHA, UCTIOIB3yEMBIX B
JIEKOPAaTUBHOM CaJI0BOJACTBE. MHIYKIMS KaUTyCHBIX KJIETOK OCYIIECTBIISUIACH B NPHCYTCTBUHU
2,4 J1-nuxnop(eHOKCUYKCYCHON KHCIIOThI Ha MuTaTteabHoi cpeae I'ambopra (¢ nodasnenuem 30
Mr/n caxapo3ssl). Kamnyc ¢opmupoBaiics Ha MOBEPXHOCTU CEMSIH IUIOTHBIM, CBETJIO- 3€JIEHOrO
nseta. [Ipu maccupoBaHMM TOYYEHHBIX KALTyCOB HA CBEXKYIO arapr30BaHHYIO NMHUTATEIBHYIO
cpeny I'ambGopra ¢ mobGaBneruem [I-HAQTHITYKCYCHOW KHUCIOTHI U 6-OCH3MIAMUHOMYpPHHA
(dbopMupoBATUCH TIOYKH U IMOprouabl. [loiydeHHbIE pacTeHUsI-pEreHepaHThl JIbHA U3 MOYEeK U
AMOPHOHJIOB TEPECaKUBAIA HA MOAU(PHUITMPOBAHHYIO TUTATENBHYIO cpeny Mypacure — Ckyra ¢
nobasnennem HYK.

Kniouesvie cnosa: Linum grandiflorum, Linum perenne, kyibTypa KIETOK, JIEH.

C. 22-24

DEVELOPMENT OF THE METHOD OF INTRODUCTION TO CELLS CULTURE
AND PLANT REGENERATION OF DECORATIVE FLAX (LINUM GRANDIFLORUM,
LINUM PERENNE)

I.I. TASHLIEVA, E.A. GLADKOV
Timiryazev Institute of Plant Physiology Russian Academy of Sciences, Moscow

The features of callus formation, regeneration and rooting in vitro of Linum grandiflorum
and Linum perenne, are investigated. Induction of callus cells were on Gamborg medium with
2,4 D-dichlorophenoxyacetic acid. Calluses were formed on the surface of the seed. Calluses
were light green color. For regeneration, the calluses were transplanted on fresh Gamborg
medium with the addition of [1-naphthylacetic acid and 6-benzylaminopurine. Then regenerants
were transplanted on a modified Murashige-Skoog the addition of NAA for further development
and rooting.

Keywords: Linum perenne, Linum grandiflorum, cell culture.



OPUI'MHAJIBHBIE CTATBU
YJIK 57.04.616:619

BUOBE3OITACHOCTDB YPBAHO3EMOB. IIEPCIIEKTUBbBI
COBEPHIEHCTBOBAHUA TUAT'HOCTUKHU U TPO®PUITAKTUKHU
TOKCOKAPO3A

0.5. )KIAHOBA'?? C.II. ALIUXMUH?, JI.A. HAITUCAHOBA®, E.C. KJIIOKHA*, AT
MEILIAH/WH®, B.C. BOJIIBIPEB®", C.}0. BOTOCJIOBCKUIA®

YorsHy Bcepoccuiickuti nayuno-uccredosamenvckuti uncmumym napasumonocuu um. K.H.
Ckpsibuna, Mocksa, Poccusi, 2 [usanckuii yuueepcumem, Iluza, Umanus; $®BIOY BO
Kuposckuii 2ocydapemeennbwiii meduyunckuii ynusepcumem, Kupos, Poccus; * ®BIOY BO I-ii
Mockosckuii 2ocydapcmeentwiii meOuyunckuti yrusepcumem um. .M. Ceuenosa, > ®TEOY BO
Mockosckuii eocyoapcmeennwiti mexnuueckuii ynueepcumem um. H.O. baymana (Hayuonanvhuiii
uccneoosamenvckuil ynueepcumem), Mockea, Poccus

TOKCOKapOS — I/IH(l)eKHI/ISI, BbI3BAHHAA I/IHBaSI/IPOBaHI/IeM JINUNHKAMHU KPYFJII)IX TCIBbMHUHTOB
cobak Toxocara canis miam komek Toxocara cati. TOX0ocarosiS — OOuH M3 CaMBIX OITACHBIX
300HO30B IINIOTOAOHBIX XHWBOTHBIX, TaK KaK HHBAa3Us BBbI3bIBACT y YeJIOBCKaA 3360J'I€BaHI/Ie,
KOTOpOG MOXET COHpOBO)K}IaTBCSI nopameHneM IICYCHH, cep)]ua, JICTKHUX, MBI, TIJIa3 "
rOJI0BHOTO Mo3ra. M XoTs TOKCOKapo3 deoBeKa IIaBHbIM 00pa3oM oOyciioBieH Toxocara canis
u Toxocara cati — OCHOBHBIMH Pa3HOBHIHOCTSIMHM HEMATO COOaK M KOIIEK, TEM HE MEHEE B Psijie
oOjacTel TakKe OIMPENCICHHOE YHCIO TUKUX IMCOBBIX M KOMIAYbMX MOTYT OBITh 3apaKEHBI
Toxocara canis u Toxocara cati. DT momyasiuy MOT'YT UTPaTh POJIb B MOIACP/KaHUH ITapa3nTa,
a ypOaHHW3aIUs JUKHX JKUBOTHBIX CIIOCOOCTBYET 3KOJIOTHYECKOMY 3arpsi3HEHHI0 TOoYB. B
HACTOSIIEH paboTe 3apakCHHE COJCPIKAIUXCS B KIETKAX IYIIHBIX 3BEPEeH W JOMAITHUX COOaK
Hemarozoi T. canis ObLJIO MCCIEIOBAHO B HEKOTOPHIX oOmactsx Poccun u Mranmuu. TlokasaHo,
YTO MOYBA MAPKOB M JCTCKUX IUIOMIAI0K YaCTO 3arpsA3HseTCs sillaMu Tokcokap. Hecmotps Ha
TO, YTO JKMBOTHBIC KaK MCTOYHMK HWHQEKIHUH HUIPAIOT BEIYIIYIO pOJb B YEJIOBEUYCCKOMU
MH(DEKIMH, WHBAa3MS HMX TOKCOKApOW OOBIYHO MpoTeKaeT OeccumnToMHO. Ha ocHOBaHMHU
MOJIYUCHHBIX JAHHBIX JICJAeTCA BBIBOJ, YTO MMEHHO IIO3TOMY HMMMYHOJIOTHYECKa,
reMaToJIOru4ecKass U KOIPOJIOIHYeCKas JUArHOCTHKA HE0OXO0JIUMa Yy TUIOTOSTHBIX >KHBOTHBIX.
Kpome TOro, s mnpeaynpexacHus 3a00JIeBAEMOCTH TOKCOKAPO30M HY)KHO IPOBOIUTH
Ne3uH(EKIINIO MTOYB.

Krouesvie cnosa: Tokcokapos, OYBKI, 3apaxeHue, Ae3uH(EKIrs, TPo(UIaKTHKA.

C. 25-29

BIOSAFETY OF URBAN SOIL. PROSPECTS OF PERFECTION OF DIAGNOSTICS
AND PREVENTION OF TOXOCARIASIS

0.B. ZHDANOVA?? S.P. ASHIHMIN®, L.A. NAPISANOVA! E.S. KLIUKINA* A.G.
MESHANDIN®, V.S. BOLDYREV®, S.Yu. BOGOSLOVSKII®

! All-Russian Scientific Research Institute of Helmintology named after Skriabin K.1., Moscow,
Russia; % University of Pisa, Pisa, Italy; *Kirov State Medical University, Kirov, Russia; *1.M.
Sechenov First Moscow State Medical University, > Bauman Moscow State Technical University,
Moscow, Russia

Toxocariasis is an infection caused by the infestation of the larvae of round helminths of
Toxocara canis dogs or Toxocara cati cats. Toxocariasis is one of the most dangerous zoonoses



of carnivorous animals, since invasion causes a disease in humans that can be accompanied by
damage to the liver, heart, lungs, muscles, eyes and brain. Although human toxocariasis is
mainly caused by Toxocara canis and Toxocara cati — the main species of dog and cat
nematodes, nevertheless, in some areas also a certain number of wild canine and feline can be
infected with Toxocara canis and Toxocara cati. These populations can play a role in
maintaining the parasite, and the urbanization of wild animals contributes to environmental
pollution of the soil. In the present work, the infection of the nematode T. canis contained in
cages of fur-bearing animals and domestic dogs was investigated in some regions of Russia and
Italy. It is shown that the soil of parks and playgrounds is often polluted by toxocara eggs.
Despite the fact that animals as a source of infection play a leading role in human infection, their
invasion with toxocara is usually asymptomatic. Based on the data obtained, it is concluded that
this is why immunological, hematological and scatological diagnostics is necessary in
carnivorous animals. In addition, to prevent the incidence of toxocariasis, it is necessary to
disinfect the soil.
Keywords: toxocariasis, soil, disinfection, prophylaxis.
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BJIUAHUE NIPOBUOTUYECKOI'O ITPEITAPATA HA OCHOBE BACILLUS
SUBTILIS HA MUKPOBHOE COOBIIECTBO KNIIEYHUKA KPbIC

E.B. CKBOPLIOB*, PULLl. C. MYXAMMAJIMEB, PUH. C. MYXAMMA/IMEB, JI.P.
BAJINYJUINH

OI'BHY «Dedepanvhblii yeHmp moKCUKOI02UYeCKol, paouayuoHHOU U OUO0L0SULEeCKOl
bezonacnocmu — Beepoccutickutl HayuHO-UCC1e008aMenbCKUll 6eMePUHAPHBIU UHCIMUMMYILY,
Kaszanw

ITpoBenens! nccnenoBanus cakrepuit Bacillus subtilis ams wcrmons30Banus X B KaueCcTBE
npoOuotnyeckoro mnpenapara. Ilpu oueHke >PQPEKTUBHOCTH MPUMEHEHUSI NPOOHMOTUKOB
HCXOJIUIU U3 TOTO, 4To coaepkanne JJHK Gakrepuii B Kajie MpOMOPIHOHATIBEHO UX COJIEPKAHUIO
B kumeuHuke. A”anu3 koiuuectBa JIHK Oaxrtepuii mpoBoaumu meronom IIIP B peanbHOM
BpemeHu. Hamm Obumm  pa3paboTaHbl HOBbIE  BBICOKOCHEIM(HUUYHBIE MpaiiMepbl U
dnyopecuenTHbie 30HabI K TeHY QYrA (AY663697.1) B. subtilis. PaspaboTtanublii HaMH METO.
MO3BOJISIET YCTAHABIMBATh MPUHAUISKHOCTh OakTepuit k Bumy B. subtilis u xommuecTBeHHO
ompenensaTh WX B oOpasmax Kama. [IpuMmeHeHuwe mpemapaTa OTpPa3WiOCh B  YBEIHUYCHUHU
konmuectBa B. subtilis B kumeunuke u, kak cruexcteue, ux JJHK B kame kpwic. Bo3pacranue
konmuecTtBa Oaktepuii B. subtilis conpoBoxmanocs camkenunem uuciaennoctu Bifidobacterium
sp., Lactobacillus sp. u E. coli B kumeunuke. [Tokasana crmocobnocts Gaktepuit B. subtilis
OKa3bIBATh TIOJIOKUTEIBHOE BIMSHAE HAa TPUPOCT MACCHI TEJa KPBIC.

Kniouesvie cnosa: MUKpoOHOE COOOIIECTBO, KHIIEYHUK, MPOOMOTHKH, T€HETHUYCCKHMA

aHaJlu3.

C. 30-35

EFFECT OF PROBIOTIC PREPARATION BASED ON BACILLUS SUBTILIS ON THE
RATS INTESTINAL MICROBIAL COMMUNITY

E.V. SKVORTSOV, Rish. S. MUHAMMADIEV, Rin. S. MUHAMMADIEV, L.R.
VALIULLIN

Federal Center of Toxicological, Radiation and Biological Safety — All-Russian Research
Veterinary Institute, Kazan

Bacillus subtilis bacteria have been studied for use as a probiotic preparation. When
assessing the effectiveness of the use of probiotics, it was assumed that the DNA content of
bacteria in feces is proportional to their content in the intestine. Analysis of the amount of
bacterial DNA was performed by real-time PCR. We have developed new highly specific
primers and fluorescent probes to the gene of gyrA (AY663697.1) B. subtilis. The method we
developed allows us to establish the belonging of bacteria to the species B. subtilis and quantify
them in feces samples. The use of the drug was reflected in an increase in the amount of B.
subtilis in the intestine and, as a consequence, their DNA in the feces of rats. An increase in the
number of B. subtilis bacteria was accompanied by a decrease in the number of Bifidobacterium
sp., Lactobacillus sp. and E. coli in the intestine. The ability of B. subtilis bacteria to exert a
positive effect on body weight gain in rats was shown.

Keywords: microbial community, intestines, probiotics, genetic analysis.
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MMPOAYKTBI ®PEPMEHTATUBHOI'O 'NAPOJIN3A I''IIOKAHOBBIX U
XUTUHOBBIX HENENA XUTUH-TJIIOKAHOBBIX COIIOJIMMEPOB U3
BUOMACCBI MUKPOMUIIETOB

H.IO. lTIAPOBA*, 5.C. MAHXWEBA

Bcepoccuiickuii nayuno-ucciedosamenbCckuil uHCmumym nuwyesvix 000asok — ¢unuan @PIEHY
«DedepanvHulli HayuHblll yenmp nuweswvix cucmem um. B.M. I'opbamosay» PAH, Canxm-
Ilemepbype

B crarne MNpEACTaBJICHBI JAHHBIC 00 HCCIICAOBAHUAX COCTaBa XHWTHH-TIIIOKAHOBBIX
cormosimMepHbIx KomIuiekcoB (XI'CK) munemus mrammoB JI-4 u B-3 Aspergillus niger —
MPOJIYLIEHTOB KHUCIOT, (epmeHToB. CojlepkaHue XUTHHAa B IepecueTe Ha CyXHe BEIecTBa
6uomaccel mrtamma JI-4 mpu ¢gepMeHTanuu MenaccHoil cpenbl coctaBuio 39+2%, caxaposo-
MuHepanbHOi cpensl — 43+1%. Jlnsa mramma B-3 npu ¢depmeHTanmu MegaccHOM cCpelibl
MoKaszaTelnb Haxomuics Ha ypoBHe 43+2%, caxapo3oMuHEpalbHOW cpeapl — 46+1%.
Copepxanue S-riokaHa B Omomacce Juisi 000MX IITaMMOB HaXOAWJIOCh Ha ypoBHE 5—7% mpu
KyJIbTUBUPOBAaHUH Ha MeNlacCHOI cpene, 7-9% — Ha caxapozomuHepainsHoi cpeae. XI'CK mocie
CTa)II/II)’I ACPOTCHMHU3AIWK, JCEMHUHEpAIU3allUi W IOCICAYIOIICro IEPeBOJa XHUTHHA B
pacTBopuMyio GopMy TOJ BO3ACUCTBHEM KHUCION cpelbl TpaHC(HOPMHUPYIOTCS B KOMILIEKC,
coZiep>Kalluii B OCHOBHOM TJIFOKAHOBBIM COMOJIUMEP. bHOKaTanu3 TIIIOKaHOBOTO COMOJIUMEpPA B
npucyTcTBUH f -TarokaHassl Trichoderma longibrachiatum mpuBoauT K €ro AECTPYKIUH 0
MOHO-, T~ U TIOJIMCaxapuI0B. YBEIHMUEHUE CyMMapHOTO COJIEp>KaHUsI MOHO- M AUCAXapUA0B IO
OTHOIICHHUIO K MOJHCcaxapujaM B COCTaBE THMIPOJU3AaTOB HAOMIOAATIOCHh MPH JO3UPOBKE [ -
rrokanasel oT 400 ex./r ¢.B. u BbIme. [lorydeHHBIE THIPOIN3ATHI COIEP)KAT aMUHOCOETUHECHMSL.
KonnuectBo amuaHOTrO a3ota B coctaBe XI'CK O6romMacchl, mojydeHHON NpU KyJIbTHBUPOBAHUHT
MIPOJIYLIEHTOB Ha caxapo30MHUHepaIbHOM Cpefie, BhIlle B 2—3 pa3a, YeM Ha MeJIacCHOM cpejie.

Knrouegvie cnosa: mrammbl Aspergillus niger, XWUTHH, TIIOKaH, COIMOJHUMEpPHI, f -
IIII0OKaHa3a, aMHUHOCOEIMHEHHUSI.

C. 36-41

PRODUCTS OF ENZYMATIC HYDROLYSIS OF GLUCAN AND CHITIN CHAINS OF
CHITIN-GLUCAN COPOLYMERS FROM MICROMYCETES BIOMASS

N.Yu. SHAROVA, B.S. MANZHIEVA

All-Russian Research Institute of Food Additives — a branch of the V.M. Gorbatov Federal
Research Center of Food Systems RAS, St. Petersburg

The article presents data on studies of the composition of chitin-glucan copolymer
complexes (CGC) of the mycelium of strains L-4 and B-3 Aspergillus niger — producers of acids
and enzymes. The chitin content in terms of dry matter of the biomass of strain L-4 during the
fermentation of molasses medium was 39+2%, during fermentation sucrose-mineral medium was
43+1%. For strain B-3, during the fermentation of molasses medium, the indicator was at the
level of 43+£2%, and of the sugar mineral medium, at 46+1%. The content of # -glucan in
biomass for both strains was at the level of 5-7% when cultivated on a molasses medium, 7-9%
— on a sucromine-mineral medium. CGC after the stages of deproteinization, demineralization



and subsequent conversion of chitin into a soluble form under the influence of an acidic medium
are transformed into a complex containing mainly a glucan copolymer. The biocatalysis of the
glucan copolymer in the presence of Trichoderma longibrachiatum g -glucanase leads to its
destruction to mono-, di- and polysaccharides. An increase in the total content of mono- and
disaccharides with respect to polysaccharides in the composition of hydrolysates was observed at
the dosage of-glucanase from 400 units/g dw. and higher. The resulting hydrolysates contain
amino compounds. The amount of amine nitrogen in the composition of CGC biomass, obtained
by cultivating the producers on the sugar mineral medium, is 2-3 times higher than on the
molasses medium.

Keywords: Aspergillus niger strains, chitin, glucan, copolymers, g -glucanase, amino
compounds.
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TYJAPEMUUHBIE BAKTEPHO®ATH M IEPCHEKTUBBI NX UCITIOJIb30BAHUS
A.O0. KOYETKOBA*, H.E. TAEBCKAZ, H.B. I[TABJIOBINY, M.II. IIOT'OXXOBA

@KY3 Pocmosckuii-na-/{ony npomugouymusiii uncmumym Pocnompebnaozopa, Pocmos-na-
Hony

B o0030pe mpezncraBieHBl COBPEMEHHBIC CBEICHHMSA II0 TIPOOJIEME HCIOJIb30BAHUS
TyaspeMuiHbIX OakTeprodaros. IloguepkrBaercs BO30OHOBIEHUE MHTEpeca K OakTepuodaram
B CBSI3M C HapacTaHWEM aHTHOMOTHUKOPE3UCTEHTHOCTH MHUKpPOOpPraHm3MoB. Jlana kparkas
nHpopmalMsg O TMATOIEHHOCTH BO30yAuTeNs  TyaspeMuu. PaccMoTpeHbl  pa3iuyHbIe
Pa3HOBUIHOCTH TYJISPEMHUIHBIX OakTeprnoaroB, KOTOpblE HE MOTYT OBITh MCIOJIb30BaHBI AJIS
I/II[CHTI/I(l)I/IKaIII/II/I " JICUCHUA TYJIAPCMUH. Tem HE MeHee CUHUTACTCA, YTO IIOUCK INEPCIICKTUBHLIX B
JTAHHOM KOHTEKCTE TYJIIpEMHUITHBIX OakTepro(aroB MpeacTaBiiseT coOOOM akTyalbHYIO 3aauy.

Kniouesvie cnosa: TynspeMuiinsle 6akTeprodaru, IMarHoCcTUKa U JICYEHUE TYISIPEMUH.

C. 42-46

TULAREMIA BACTERIOPHAGES AND PROSPECTS FOR THEIR USE
A.O. KOCHETKOVA, N.E. GAEVSKAYA, N.V. PAVLOVICH, M.P. POGOZHOVA
Rostov-on-Don Anti-Plague Institute of Rospotrebnadzor, Rostov-on-Don

The review presents current information on the problem of using tularemia bacteriophages.
The resumption of interest in bacteriophages in connection with the growth of antibiotic
resistance of microorganisms is emphasised. A brief information on the pathogenicity of the
causative agent of tularemia is given. Various types of tularemia bacteriophages that cannot be
used for the identification and treatment of tularemia are considered. Nevertheless, it is believed
that the search for promising tularemia bacteriophages in this context is an urgent task.
Keywords: tularemia bacteriophages, diagnosis and treatment of tularemia.
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INPUMEHEHHUE ATOMHO-CHJIOBO MUKPOCKOIINA B U3YYEHUU
YJABTPACTPYKTYPBI KIIETOK OYKAPUOT

[1.C. EPOXWH*, C.B. TEHEPAJIOB, JI.B. YTKHUH, O.C. KY3HEILIOB, E.I''. ALPAMOBA,
H.A. OCMHA

DKY3 «Poccutickuii HayyHO-UCCIe008aAMeNbCKULL NPOMUBOUYMHBIL uHCcmumym «Mukpooy,
Capamos

B 00630pe npuBeneHbl OCHOBHBIE CBEJCHUS O IPUMEHEHUN aTOMHO-CHUJIOBOM MUKPOCKOTIUHU
B HCCIEIOBAaHUAX KIETOK JyKapuoT. MeToJbl aTOMHO-CHUJIOBOM MHUKPOCKONIMUA HaUIU
WCTIOJb30BAHUE B W3YYCHHH YIBTPACTPYKTYPhl M MOP(OJOTUUECKHX OCOOEHHOCTEH KIETOK
JYKapHOT, UX MEXaHUYECKUX CBOUCTB U Jp. OOCYXIEHbl MEPCHEKTUBBI PA3BUTHUS METOJIOB
ATOMHO-CHJIOBOM MHUKPOCKOIIMA B KAaue€CTBE MHCTPYMEHTAa M3YYEHHUSI KIETOK MEPEBUBAEMBIX
JIMHUH.
Kniouesvle cnosa: >ykapuoThl, TEPEBUBAEMBIE JIMHUU, METOJbl aTOMHO-CHJIOBOM
MHKPOCKOIHUH, OJTYKOHTAKTHBIA METO, KOHTAKTHBIN PEKHUM.

C. 47-52

THE USE OF ATOMIC FORCE MICROSCOPY IN STUDYING THE EUKARYOTIC
CELL ULTRASTRUCTURE

P.S. EROKHIN, S.V. GENERALOV, D.V. UTKIN, O.S. KUZNETSQV, E.G. ABRAMOVA,
N.A. OSINA

Russian Research Anti-Plague Institute «Microbey, Saratov

The review provides basic information on the use of atomic force microscopy in studies of
eukaryotic cells. The methods of atomic force microscopy have been used in the study of the
ultrastructure and morphological features of eukaryotic cells, their mechanical properties, etc.
The prospects for developing methods of atomic force microscopy as a tool for studying cells of
transplantable lines are discussed.

Keywords: eukaryotes, transplantable lines, atomic force microscopy methods, semi-
contact method, contact mode.
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COBPEMEHHBIE BO3MOKHOCTHU U3YYEHUA BUOIIVIEHOK
MUKPOOPI'AHU3MOB PA3JIMYHBIMU BUJAMU MUKPOCKOIINN

0O.C. KY3HELIOB*, A.B. KA3AHIIEB, I1.C. EPOXUWH, I.B. YTKNH, H.A. OCUHA, C.II.
3A/JTHOBA, I''A. EPOIIEHKO

DKY3 «Poccutickuii HayyHO-UCCIe008aAMeNbCKULL NPOMUBOUYMHBIL uHCcmumym «Mukpooy,
Capamos

B 0030pe mpencraBieHbl JaHHBIE 00 HWCIOJB30BAaHUH PA3IHYHBIX BHUIOB MHUKPOCKOITUH
(27IeKTpPOHHOM, Ja3epHOM CKaHUPYIOIIeH KOH(OKATbHOW M aTOMHO-CHUJIOBOM MHUKPOCKOIIHHU) B
W3YyYEHHUH CTPOSHHS U CBOWCTB OMOIIJICHOK MHKPOOPTaHH3MOB.

Knrouesvie cnosa: Ouonnenka, OIIC, aromMHO-cuIOBas MUKpPOCKOINHUS, Jia3epHas
CKaHHUpYoMas KOH(POKaIbHAS MHUKPOCKOIIHUS, SJIEKTPOHHAS MUKPOCKOTTHSL.

C. 53-58

MODERN POSSIBILITIES OF STUDYING MICROBIAL BIOFILMS BY VARIOUS
TYPES OF MICROSCOPY

0.S. KUZNETSQOV, A.V. KAZANTSEYV, P.S. EROKHIN, D.V. UTKIN, N.A. OSINA, S.P.
ZADNOVA, G.A. EROSHENKO

Russian Research Anti-Plague Institute «Microbey, Saratov

The review presents data on the use of various types of microscopy (electron, laser
scanning confocal and atomic force microscopy) in the study of the structure and properties of
biofilms of microorganisms.

Keywords: biofilm, EPS, atomic force microscopy, laser scanning confocal microscopy,
electron microscopy.



