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OPUI'MHAJIBHBIE CTATBU
YK 579.61

SABUCUMOCTD D2PPEKTUBHOCTU TPAHCKPUIIIINU 'EHA TEMOJIN3UHA 11
BACILLUS CEREUS OT HCTOYHUKA IIJIA3MbI KPOBHU

KMN. AHAPEEBA-KOBAJIEBCKA*, A.B. CUYHOB, DKI/I EYI[API/IHAF, AM. IITIAJIPUH,
A.C. HAT'EJIb, A.C. COJIOHNH

Hnemumym 6uoxumuu u gpuzuonoeuu mukpoopeanusmos um. I.K. Ckpsaouna PAH, I[lywuno
Mockosckoii obnacmu

IMopodopmupyromuii 6enox Bacillus cereus remomusun Il crocobOeH mpeogoneBaTh
TITUKOKAIMKC 9YKAPHOTHYECKUX KJIETOK M MPH IMOMAJaHHK B PYCIO KPOBH aTaKOBaTh OCHOBHBIC
ANIEMEHTH KpOBH. VICIONb30BaHME PEMOPTEPHOro TeHa OeTa-rallakTo3MIa3bl MOJ| KOHTPOJIEM
hlyll mpomoTtopa nokazano, uro skcnpeccust reHa hlyll yBenmuuuBaercss B pUCYTCTBUU ILTa3MBbI
KPOBHU Pa3HBIX KHBOTHBIX B KYJIbTypajbHOU cpene. BoisBieHa pasHuia kak B 3Q(eKTHBHOCTH
WHIYKIIMA TPAHCKPUIIIMK TeHa reMoim3uHa I, Tak W B YyBCTBHTEILHOCTH JPUTPOIMTOB B
3aBUCHMOCTH OT UX MPOUCXONKICHHS.

Kniouesvie cnosa: mopohopMHUPYIOIIUE TOKCUHBI, PETYIISINS SKCIPECCUU TeHa, HHIYKTOP,
SPUTPOLUTHI MICKOTTUTAFOIIUX.

C.5-13

DEPENDENCE OF THE TRANSCRIPTION EFFICIENCY OF THE GENE FOR
BACILLUS CEREUS HEMOLYSIN Il ON SOURCE OF BLOOD PLASMA

Zh.I. ANDREEVA-KOVALEVSKAYA, A.V. SIUNOV, [zh.l. BUDARINAl, A.M. SHADRIN,
A.S. NAGEL, A.S. SOLONIN

G. K. Skryabin Institute of Biochemistry and Physiology of Microorganisms, Russian Academy of
Sciences, Pushchino, Moscow region, Russia.

Pore-forming protein of Bacillus cereus hemolysin |1 is able to overcome the glycocalyx of
eukaryotic cells and in contact with the blood stream, to attack the main elements of blood. Use
beta-galactosidase gene under the control of the hlyll promoter showed that the expression of
hlyll gene is increased in the presence of blood plasma of different animals in the culture
medium. It was identified the difference both in the efficiency of transcription induction of the
gene for the hemolysin 11 and sensitivity of erythrocytes depending on their origin.

Keywords: pore-forming toxins, regulation of gene expression, inducer, red blood cells of
mammals.



OPUI'MHAJIBHBIE CTATBU
VK 577.12:615.456

JEVUCTBHUE JUITIOCOM PA3HOT' O JINIIAJTHOI'O COCTABA HA
KHCJOPOJIHBIN B3PbIB HEUTPO®HNJIOB YEJIOBEKA

H.IO. JIOTO1I2*, A.I. MOCKAJIEHKOI1, N.K. MAJIAILIEHKOBAI1, I'.B. KASAHOBALI,
B.A. IIEJIKOHOI'OB3, I''M. COPOKOYMOBA3, M.A. BAHISIH]1,
A.A. CEJIMILIEBAL,2, P.I'. BACUJIOBI1

1 Hayuonanvuwiii uccreoosamenvckuil yenmp « Kypuamosckuii uncmumymy,
2 Mockosackuii cocyoapcmeennwiii yrusepcumem umenu M.B. Jlomonocoea, buonocuyeckuil
¢axynemem,
3 Mockogckuii mexnoioeutecKuii yHugepcumem

UccnenoBanu BAuSHUE JUIOCOM PA3IUYHOIO JIMIKIHOIO COCTaBa, OOJIaJarolInX
pa3IMYHBIM 3apsiIoM Ha MeMOpaHe, Ha KUCJIOPOIHBIA B3PbIB HEUTPO(WIOB, BBIACICHHBIX U3
LETbHOW KpPOBU 3I0POBBIX J00pOBOJIbLIEB. Vcmonbp3oBanu: 37eKTpOHEUTpalibHbIE (IIYCThIE)
JUIOCOMBI, cocTosimue H3 (HocHaTUANIXOINHA;, JUIOCOMBI, COJACPKAIAe KapIHOJIHITHH
(27EKTPOOTPHUTIATENFHBIE) MM CTeApPHUIAMHH (JIEKTPOTIONOKHUTENBHBIC); JINTTOCOMBI, B COCTaB
KOTOPBIX  BXOJAWJIA AHTHOKCHIAHT JIMTIOEBas  KHCJIOTa. BeimeneHHble  HEHTPOQHITBI
MPEIBAPUTENIFHO WHKYOMpOBAIM C JIMIIOCOMaMH B Pa3IMYHON KOHICHTPAIMH, 3aTeM
AKTUBUPOBAIM HEOTICOHU3UPOBAHHBIM 3MMO3aHOM M HW3MEPSUIM TIapamMeTpbl KHUCIOPOTHOTO
B3pbIBa (MakCUMaJbHYI0 HMHTEHCUBHOCTbH, IUIOIIA[b TOJ KPUBOW U BpeMs OCTHKEHUS
MaKCUMAaJbHOM HWHTEHCHUBHOCTH) C TIOMOIIBIO JIFOMHUHOJI-3aBUCUMOM XEMUIIOMUHECIEHITUH.
BoisicHunm, 4To BXOZsIIas B COCTaB JIMIIOCOM JIMIIOEBas KHUCJIOTa CHIDKAeT MapaMeTpsl
KHCIIOPOJIHOTO  B3pbIBa, OKa3blBasg TakuM oOpa3oM  aHTHOKCUIAHTHOE  JICHCTBUE;
ANIEKTPOHEUTpaIbHBIE JIUIIOCOMBI U3 (PochaTUIUIXONNHA aKTUBUPYIOT KHCIOPOIHBINA B3PHIB;
KaTHOHHBIC JIUTIOCOMBI, COJEpIKaIue CTEapHIaMHH, OKAa3bIBAIOT WHTHOUpyrommi »¢@dexT, a
AQHUOHHBIE JIUTIOCOMBI C KapJAUOJIUIIMHOM HE BBI3BIBAIOT KaKOTro-1100 3¢ddekra.

Knrouesvie cnosa: munocombl, HEUTPOPHIIBI, KUCTOPOIHBIN B3PHIB, YEJIOBEK.

C.13-17

THE EFFECT OF LIPOSOMES OF DIFFERENT LIPID COMPOSITION ON THE
OXIDATIVE BURST OF HUMAN NEUTROPHILS

N.Yu. LOTOSHZ2, A.D. MOSKALENKO1, I.K. MALASHENKOVAL, G.V. KAZANOVA1,
V.A. SHCHELKONOGOV3, G.M. SOROKOUMOVAS, M.A. VANTSYAN]1,
A.A. SELISCHEVAL2, R.G. VASILOV1

1 National Research Centre «Kurchatov Institutey,
2 M.V. Lomonosov Moscow State University, Faculty of Biology,
3 Moscow Technological University

We researched here how liposomes of different composition and of different electric
charge affect oxidative burst of neutrophils isolated from whole blood of healthy volunteers.
Electrically neutral (empties) liposomes composed of phosphatidylcholine, electrically negative
liposomes containing cardiolipin, electrically positive liposomes containing stearyl amine and
liposomes containing an antioxidant, lipoic acid, were used. The isolated neutrophils were
incubated with different concentrations of liposomes and subsequently activated with
unopsonized zymozan. Characteristics of oxidative burst (maximal intensity, area under the



curve, time before maximal intensity) were measured by luminol-depended chemoluminescence.
It was revealed that lipoic acid in the composition of liposomes decreased the oxidative burst,
there by showing antioxidative activity. Electrically neutral liposomes with phosphatidylcholine
activated the oxidative burst, cationic liposomes containing stearil amine exerted inhibitory
effect, and anionic liposomes containing cardiolipin did not give rise to.

Keywords: liposomes, neutrophils, oxidative burst, man.



OPUI'MHAJIBHBIE CTATBU
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BBIIEJIEHUE ITOYBEHHBIX CTPEITOMUIETOB - TPOAYIEHTOB
KOMIIVIEKCHBIX AHTUBUOTHUKOB

I0.M. ITIOJISAAK*, B.M. CYXAPEBUY

@I'BYH «Cankm-Ilemepbypeckuil HAYYHO-UCCAE008AMENbCKULL YEHMP IKO02ULECKOU
besonacnocmuy PAH, Cankm-Ilemepoype

W3 mouB pa3zHeIX THMOB BbLIENeHB 280 KyIbTyp aKTHHOMHIIETOB, 55 W3 KOTOPBIX
00TajafoT aHTarOHMCTHYECKHUMH CBOWcTBaMH. Hambonee BBICOKYIO aKTUBHOCTH TPOSIBHIIH
cTpentomutieTel Streptomyces sp. P145 u Streptomyces sp. 122, oOpa3yromniue KOMIUIEKCHBIS
AHTUMHUKPOOHBbIE AHTHOMOTHKM C aHTU(QYHradbHOW U AaHTUOAKTEPUAJbHOM AKTHBHOCTBIO.
Bricoknii ypoBEHb aHTAarOHUCTUYECKOW AKTUBHOCTH BBISBJIEH IO OTHOUICHHIO K Tpudam,
IIMPOKO PACIPOCTPAHEHHBIM B MPUPOJIE, B TOM uucie, guronaroreHnsiM — Aspergillus niger,
Fusarium oxysporum, Trichoderma viride, Botrytis cinerea u np. Beicokas aHTH(yHTanbHAS
aKTUBHOCTH M30JIATOB OOYCIIOBJICHA NMPUCYTCTBUEM B KOMILIEKCE IMOJIMEHOBBIX aHTHOMOTHKOB.
YpoBeHb AHTHOMOTHYECKOW AaKTHBHOCTH W COOTHOIICHHE TIIOJIMEHOBBIX M HETIOJHMEHOBBIX
AQHTHOMOTHUKOB B 3HAYMTEILHOW CTETMEHHW 3aBUCAT OT COCTaBa CpPeObl W HUCIOJIB3YEMOTO
MCTOYHHKA yrieposa. [lorydeHHbIe pe3ynbTaThl CBUACTEIBCTBYIOT O TOM, YTO CTPENTOMHIIETHI C
MOBBIIIEHHOW AaHTUOMOTHYECKOH aKTUBHOCTBIO TPHCYTCTBYIOT B ITOYBEHHBIX MHKPOOHBIX
cooOlIecTBax M, MO-BUIAMMOMY, OKa3blBAaIOT BIIMSHME HA MX KadyeCTBEHHO-KOJMYECTBEHHBIN
COCTaB.

Kniouesvie cnosa: Streptomyces, mpoayleHT, aHTUOMOTHKH, M0YBA, aHTAarOHUCTHYECKas
aKTUBHOCTb.

C. 18-24

ISOLATION OF SOIL STREPTOMYCES PRODUCING COMPLEX ANTIBIOTICS
Y.M. POLYAK, V.I. SUKHAREVICH
St.-Petersburg Scientific Research Center for Ecological Safety, RAS, St.-Petersburg

From different soils samples 280 actinomycete isolates were obtained of which 55 were
found to have antagonistic activity. The highest activity was recorded in Streptomyces sp. P145
and Streptomyces sp. L22 producing complex antibiotic, effective against bacteria and fungi.
High level of antagonistic activity was recorded against phytopathogenic fungi — Aspergillus
niger, Fusarium oxysporum, Trichoderma viride, Botrytis cinerea, et al. Polyene antibiotics were
responsible for the high antifungal activity of isolates. The level of antibiotic activity and the
ratio of polyene to nonpolyene antibiotics were strongly dependent on the composition of the
medium and the carbon source. The results indicate that streptomycetes with enhanced antibiotic
activity are common in soil microbial community and may influence on its qualitative and
quantitative composition.

Keywords: Streptomyces, producer, antibiotics, soil, antagonistic activity.



OPUI'MHAJIBHBIE CTATBU
VK 574.583.582.581.263.574.63

XAPAKTEP UBSMEHEHHUS COAEPKAHUSA XJIOPODUIIIA 1 MAJIOHOBOT' O
NTUAJIBIETUJIA ITPU PA3JINYHBIX YCJIIOBUAX KYJIbTUBUPOBAHUS
BOJJOPOCJIEHN

I'A. JAJUTAKSAH*
DI'BOY BO «Mockosckuii cocyoapcmeennsiii yrusepcumem um. M.B. Jlomonocosay», Mocksa

[TokazaHo, 4yTO 203MH B KOHIEHTpauusx 7 mr/n mopasisier Ha 60% pocT U pa3BUTHE
BOJOPOCIIEH, yMEHBILIAET COJIEpkKaHUe XJIopo(duia B 2 pa3a B KIIETKaX U CKOPOCTb BbIJICJICHUS
KHACIOpoAa B 2,5 pa3a MO OTHOLICHHMIO K KOHTPOro. IIpy 3TOM yBenmumBaeTcsl cojep:kaHue
MaJOHOBOTO JHaNbJErua — TMPOJYKTa IMEPEeKUCHOro OKUCIeHUs JunuaoB. OpaHako B
npucyrctBud wmyHruta (100 r/m) B cpene KylabTHBHUPOBAaHUS TOKCUYECKOE JEMCTBHE 303MHA
MHaKkTUBHUpyeTcs. Mcnonp30Banne NIyHTUTa /Ui OYUCTKU 3arpA3HEHHBIX BOJHBIX 3KOCHCTEM, C
Halle TOYKU 3peHusi, BO3MOXKHO, HO MPEIBAPUTEIHHO HEOOXOJIMMO MPOBOJUTH JUIUTEIbHBIE
nabopaTopHble UCCIIEOBaHUS BIMSHUSA IIYHTMTa Ha JApyrue BOAHbIE opraHu3mbl. [lockonbky
UIYHTUT SIBJISIETCS CJIOKHBIM COEJMHEHHEM M B €r0 COCTaBe MHOTO Pa3MYHBIX BELIECTB, OJHU
KOHIICHTPAIIMU IIYHTHTa MOTYT HHAaKTUBHUPOBATH JIEHCTBHE TOKCHKAHTA M OJHOBPEMEHHO OBITH
TOKCUYHBIMU /17151 60J1€€ YyBCTBUTEIbHBIX THPOONOHTOB.

Kniouesvie cnosa: BOIOPOCIM, 303UH, LIYHTUT, XJIOPOQHILI, KHUCIOPOJ, MAaJOHOBBIN
U AJIbACT UL

C.25-29

THE NATURE OF THE CHANGE IN THE CONTENT OF CHLOROPHYLL AND
MALONIC DIALDEHYDE UNDER DIFFERENT CONDITIONS FOR THE
CULTIVATION OF ALGAE

G.A. DALLAKYAN
M.V. Lomonosov Moscow State University, Moscow

It is shown that eosin at concentrations of 7 mg/l suppresses 60% growth and development
of algae, reduces the chlorophyll content by 2 times in cells and diminished the rate of oxygen
release 2.5 times with respect to control. At the same time, the content of malonic dialdehyde, a
product of lipid peroxidation, increases. However, in the presence of schungite (100 g/l) in the
culture medium, the toxic effect of eosin is inactivated. The use of schungite for the purification
of contaminated aquatic ecosystems, from our point of view, is possible, but it is necessary to
carry out long-term laboratory studies of the influence of schungite on other aquatic organisms.
Since schungite is a complex compound and contains many different substances, some schungite
concentrations can inactivate the action of the toxicant and at the same time be toxic to more
sensitive hydrobionts.

Keywords: algae, eosin, schungite, chlorophyll, oxygen, malonic dialdehyde.
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BUOCHUHTE3 IUMOHHOM KUCJOTHI U3 I''TIOKO30COJIEPKAIIIAX
CYBCTPATOB Y JIPOXKKEN YARROWIA LIPOLYTICA

I0.H. IVHNHAI, C.B. KAM30OJIOBA1, B. PUMOBHNY?2,
A.B. AOOHHMH3, U.I'. MOPT'YHOB1*

1 ®I'BYH «HUncmumym 6uoxumuu u gpuzuonoeuu muxpoopearnuzmos um. I. K. Cxpsouna PAH»,
Ilywuno Mockosckoii oonacmu, Poccus;
2 Bpoynaeckuii ynusepcumem sxonozuu u 6uonocudeckux Hayk, Bpoynae, [lonvwa;
3 AO «l'ocHHUHUcunmesbenok», Mocksa, Poccus

N3yuen mpouecc OuocuHTe3a JUMOHHOW KuciaoTel (JIK) W3 ouMIleHHOW TIUIIOKO3BI U
TITFIOKO30COICPIKAINX THPOJIM3aTOB JPEBECHHBI C MOMOINBIO JApoxokei Yarrowia lipolytica. B
YCIOBHSIX TEPHOJMYECKOTO pEKUMa B Cpele C OYHIIEHHOH TIJIFOKO30M  CIIeIHAIbHO
ceneknuonupoBanubeiii MytanT Y. lipolytica Ne 15 wa 192 9 cuntesupoBan 100 r/x JIK ¢
BbIxozioM npoaykTa (YJIK), paBaeiM 63%. [loka3aHo, 4TO B MEPHOIUUYECKOM PEKUME aKTUBHOE
KHcIoTooOpa3zoBaHue  mpojospkaercs  Bcero  4-5  cyrok.  IlpuumHONW — CHMKEHUS
KHACIOTOOOpa3yronied akTUBHOCTH TPOJAYIEHTa  SBISUIOCH  WHTHOMPOBAHWE  BBICOKUMH
koHIeHTpammsamMu JIK B cpene KynbTHBHpOBaHUS KHCIOTOOOpa3zoBaHws. Ilpu mpuMeHeHHH
OTHEMHO-JIOJIMBHOTO MeTo/1a akTuBHBIN OnocunTe3 JIK (68,1-69,3 r/m) npogoikaics B TeUeHHe
JUIATeNIbHOTO  BpemeHH (Oosnee 1250 4). VYcraHoBiIeHa NPUHIMUIIHAAIBHAS BO3MOXKHOCTH
nonydeHus: JIK u3 rimoko3ocomepkammux 0TX00B THAPOIN3AaTOB OMUJIOK OCHHBI. bruomacca Y.
lipolytica Ne 15 xapaktepu3syeTcs BHICOKUM cojiepxanueM Oenka (22,65% ot ach — abCoIOTHOI!
CyXol OmoMacchl) W HE3aMEHHUMBIX AaMUHOKHCIIOT: BaJliHA, HM3OJICUIIMHA, JICWIIMHA, JIM3WHA,
TpeOHHHa, (PeHUITaTaHNHA C TUPO3UHOM, UYTO YKAa3bIBAaeT Ha BBICOKYIO MUTATEIbHYIO LIEHHOCTb
Oenka.

Kniouesvie cnosa: MukpoOHBIi cHUHTE3, Aposxoku Yarrowia lipolytica, mumonHas KucioTa,
TIII0K03a, TITF0KO30COIepIKaIIie OTXO0/IbI THPOIN3aTOB OMHIIIOK OCHUHBI.

C. 30-37

BIOSYNTHESIS OF CITRIC ACID FROM GLUCOSE-CONTAINING WOOD
HYDROLYSATES BY THE YEAST YARROWIA LIPOLYTICA

J.N. LUNINAL, S.V. KAMZOLOVA1, W. RYMOWICZ2,
A.V. AFONIN3, I.G. MORGUNOV1

1 G.K. Skryabin Institute of Biochemistry and Physiology of Microorganisms, Russian Academy
of Sciences, Pushchino, Moscow Region, Russia;
2 Department of Biotechnology and Food Microbiology, Wroclaw University of Environmental
and Life Sciences, Wroclaw, Poland;
3 Joint Stock Company «The state scientific research institute of the biosynthesis of protein
substancesy, Moscow, Russia

The process of the citric acid (CA) biosynthesis using the purified glucose and the glucose-
containing wood hydrolysates by Yarrowia lipolytica yeast was studied. The specially selected
mutant Y. lipolytica No. 15 produced 100 g/l of CA from the purified glucose with a product



yield (YCA) equal to 63% at 192 h in the repeated batch mode. It was shown that in the batch
mode the active acid production lasts 4-5 days only. The reason for reduction of the acid-
producing activity of a producer is the inhibition of own synthesis by high concentration of CA
accumulated into the medium. Using the repeated batch mode the active biosynthesis CA (68.1—
69.3 g/l) continued for a long time (more than 1250 h). The possibility of CA production from
glucose-containing wood hydrolysates was established with Y. lipolytica No. 15. The biomass of
Y. lipolytica No. 15 was characterized by a high protein content (22,65% of absolute dry
biomass) and essential amino acids: valine, leucine, lysine, methionine, etc. that indicates the
high nutrition value of the protein.

Keywords: microbial synthesis, yeast Yarrowia lipolytica, citric acid, glucose, glucose-
containing waste hydrolysates, aspen chips.
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OYHNCTKA NEPOKCHJIA3HI XPEHA AJICOPEIIMOHHOM XPOMATOIPA®UEN

C.M. EBCEI'HEEB, B.11. CYPOBLIEB, B.M. BOP3EHKOB*,
10.11. XATIOLINH, I1.C. AKUMOB

@OFYVH «l'ocyoapcmeennblii HAYUHbll YeHMP NPUKIAOHOU MUKPOOUOIO2UU U OUOMEXHOIO2ULLY,
Obonenck, Mockoeckas obnacmo

[IpennoxxeHa MeTOOMKAa OYMCTKH MEPOKCHIA3bl XpeHa [uid KpYHMHOMAacIITaOHOTo
nonyueHus: ¢epmenra. KopHeBuIlla wu3MeNbyaidi U 3KCTparupoBaiu (EepMEHT BOJOH,
(GuIbTPOBANIM U KOHLEHTPUPOBAIM Ha YCTAHOBKE C MOJILIMU BOJIOKHaMU. ChIpYyIO0 CMeCh OEJIKOB
ounmanu Ha KojoHkax c¢ JIOAD- u KM-uemnonozaMu METOJIOM — aJCcOpPOLIMOHHON
XpoMarorpaduu, paHee MPeIOKEHHBIM aBTOPaMU. DTOT METO]T TIO3BOJISIET YIIPOCTUTh OUYUCTKY
[0 CPaBHEHUIO C TPAAUIMOHHBIM METOJOM HOHOOOMEHHOW XpoMaTorpaduu, 3HAUYUTEIHHO
CHU3HUTH BpeMsI Ha €€ MPOBEJCHUE W TIOBBICUTH BBIXOJ OYMINEHHOTO (hepmeHTa. B pesynprare
MOJIyueH TMpenapar NepOKCHUIAa3bl, MPUTOAHBIA [UIsl MPUTOTOBJIEHUS HMMYHO(PEPMEHTHBIX
KOHBIOTATOB.

Knrouesvie cnosa: 19AD- 1 KM-uemnono3a, HOHOOOMEHHUK, Oydep, mepoKcHiaza XpeHa,
aZIcopOITMOHHAs 1 MOHOOOMEHHAs1 XpoMaTtorpadus.

C. 38-41

PURIFICATION OF HORSERADISH PEROXIDASE WITH ADSORPTION
CHROMATOGRAPHY

S.I. EVSEGNEEV, V.I. SUROVTSEYV, V.M. BORZENKOV,
Y.l. KHATYUCHIN, P.S. AKIMOV

The State Research Center for Applied Microbiology and Biotechnology, Obolensk,

A method of purification of horseradish peroxidase has been developed for the large scale
production. Rhizomes of horseradish crushed and extracted with water, filtered, and concentrated
by hollow fiber installation. The crude mixture of proteins was purified on columns with DEAE
— and CM-celluloses by adsorption chromatography. This method allowed purification of
enzyme to be made more easily compared with method of ion exchange chromatography
significantly to reduce the time carrying out it and to increase the yield of the purified enzyme.
Thus, the enzyme has been obtained by the method suitable for the preparation of
immunoenzyme conjugates.

Keywords: DEAE and CM-cellulose, ion exchanger, buffer, peroxidase, adsorption and ion
exchange chromatography.
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HNCCIEJOBAHME BJIMAHUSA TIPEOBPA3OBAHHOI'O COJTHEYHHOI'O CBETA HA
JOUMIIVIAHTAHMOHHOE PA3SBUTHUE ODOMBPUOHOB MbIIIH IN VITRO

A.C. YEPHOBI1*, 1.A. PELHETHUKOB4, A.A. MAHOXWH3,
C.B.I'VIKOB?2, P.H. XPAMOB5S

1 @I'BY «HUL] Kypuamosckuii uncmumympy,
2 ®I'BYH «HUncmumym ooweti puzuxu um. A.M. I[Ipoxoposa PAH», Mockea,
3 ®I'BYH «HUncmumym o6uoghusuxu xnemku PAH,
4 Ilywunckuii 20cy0apcmeenHblli eCmecmeeHHO-HAYYHbIL UHCIMUMYM,
5 ®I'BYH «Hucmumym meopemuueckou u s3xcnepumenmanvou ouoguszuxu PAH», Ihywuno

B crarbe mpencTraBiIeHBl pPE3yNbTAThl HCCIENOBAHHUS BO3JCHCTBUS HCKYCCTBEHHOTO
COJIHEUHOTO cBeTa, mpeodpazoBanHoro skpanom (IICC), comeprkanum cioit poTomomuHodopa
OKCHCYIb(UIa UTTPHUS, AKTHBUPOBAHHOTO €BPOITHEM, Ha Pa3BUTHE PaHHUX AIMOPHOHOB MBIIIN B
YCIIOBUAX KyJIbTHBHPOBaHHUs IN Vitro. O6myuenue smoproHoB [ICC ¢ 10moHUTENEHON KpacHOH
KOMMNOHEHTOH ([Jmax=626 HM) MPUBOJUJIO K YBEJIMUYECHUIO YUCIAa HOPMAJIbHBIX OJACTOIUCT H
CHIDKEHHIO B HUX YHCJIAa MEPTBBIX W aNONTOTHYECKUX KIETOK MO CPAaBHEHHIO C KOHTPOJIEM.
MeToaoM YCHIICHHON XeMUJTIOMHHECIICHIINY B CUCTEME «IIOMHUHOJ — P-HomodeHon — mepokcu-
Jla3a XpeHa» ObLI0 ycTaHoBIeHO, yTo noa AeiicteueM [ICC B KynbTypalibHOM cpezie OoJiee 4eM B
7 pa3 yBenU4YMBAETCsl KOHIIEHTPALHsI IEPEKUCH BOJIOPOIaA.

Knrouesvie cnosa: GracTonucTsl, MpeoOpa3oBaHHBIA COJHEYHBINH CBET, (POTOCTUMYISIUS
paHHEro pa3BUTHSL, IEPEKUCH BOJOPOIA.

C. 42-49

INFLUENCE OF THE ARTIFICIAL TRANSFORMED SUNLIGHT ON THE
PREIMPLANTATION MOUSE EMBRYOS DEVELOPMENT IN VITRO

A.S. CHERNOV1, D.A. RESHETNIKOV4, A.A. MANOHIN3,
A.V. GUDKOVZ, R.N. KHRAMOVS5

1 National Research Centre «Kurchatov Institutey,
2 Prokhorov General Physics Institute, Russian Academy of Sciences, Moscow;
3 Institute of Cell Biophysics of Russian Academy of Sciences,
4 Pushchinsky State Natural Sciences Institute,
5 Institute of Theoretical and Experimental Biophysics of Russian Academy of Sciences,
Pushchino

Influence of the artificial sunlight, transformed by the screens with a layer of the europium-
doped yttrium oxysulfide (TAS), on the preimplantation mouse embryos development in vitro
was investigated. The irradiation of such transformed sunlight — TAS with additional fluorescent
components (CJmax= 626 nm) — increases a number of normal blastocysts and decreases a
number in them of dead and the apoptotic cells as compared with control. By method of the
strengthened hemiluminescence in the system «luminol-p-iodidphenol-horseradish peroxidase» it



has been established that under the influence of TAS in the cultural environment the
concentration of peroxide of hydrogen increases more than by 7 times.

Keywords: blastocysts, transformed sunlight, photostimulation in early development,
hydrogen peroxide.
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MEJIUATOPHBIA BHOCEHCOP HA OCHOBE MUKPOOPIAHU3MOB
AKTHUBHOTI' O WA JJ151 SKCIIPECC-ONPEJIEJEHNA HU3KUX 3HAUYEHUN
BIIKS

A.C. BAMIIEBAL, B.A. APJISINIOBI, A .H. PELLIETUJIOBI, 2*

1 ®I'6OY BO «Tynvckuil 2ocyoapcmeennsiii ynugepcumemy, Tyna;
2 ®I'BYH «HUncmumym ouoxumuu u ¢uzuonocuu muxpoopanuzmos um. I'. K. Ckpsouna PAH»,
Ilywuno Mockosckoti obrnacmu

HccnenoBanu BO3MOXKHOCTh HCHOJIB30BAaHUS PA3JIMYHBIX MEAMATOPHBIX CHCTEM B
amnepomeTrpuyeckux bBIIK-OnoceHcopax Ha OCHOBE MHKpPOOPraHM3MOB aKTHBHOIO WIIA.
CKpUHUHT AEBATH MEIUATOPOB, MOTEHIMAIBLHO CHOCOOHBIX K MEPEHOCY 3JIEKTPOHOB, MOKAa3all,
4yTO (eppolieH, HEHUTpaldbHBIM KpacCHBIM, METWUJICHOBBI CUHUH, ¢eppuiuaHuy kamus, 2,6-
muxiaopheHonHA0(peHon  SBISIOTCS  3(Q(EKTUBHBIMU — MEPEHOCYHKAMU  DJIEKTPOHOB IS
MUKpPOOPIraHU3MOB aKTUBHOTO Hiia. MeanaTopHble OMOCEHCOPhl HA OCHOBE JaHHBIX COEUHEHUN
XapaKTEPHU3YIOTCS BBICOKOW JOJTOBPEMEHHON cTaOMIBbHOCTBIO (OT 36 10 40 CyTOK), BBICOKOH
YyBCTBUTEIBHOCTBIO (HWXKHSS rpaHuna onpenenseMbix 3HayeHuil BIIKS — 0,01 mrO2/am3) u
AKCIPECCHOCTHIO (BpeMsl aHaliu3a OJHOW MpoObl HE MpEBBIIAET 15 MUHYT) MPU ONpPEeNIEHUN
ouoxumuueckoro mnotpednenus kucinopona (BIIK). brnaromaps Hu3k0M HMKHEW TpaHulle
OTIpeieNIIeMbIX KOHIIEHTpalMil pa3pabOoTaHHbIE MEAMATOPHbIE OHOCEHCOpPHI  IMO3BOJISIIOT
aHAJIM3UPOBATh OYMINECHHBIE CTOYHBIC BOJbI, 3HaueHUs BIIKS koTopwix cocraBisoT menee 1
MrO2/nm3. Hanbosee mepcrneKTHBHBIM MeauaTopoM st popmupoBanusi meauaropHoro BITK-
OMOCEHCOpa Ha OCHOBE AKTMBHOTO WJIa SIBIAETCA (eppuiMaHuj Kaius. AHaiW3 mpod BOJbI
MoKasall, 4To MpUMEHEeHHe MenuaTopa ¢eppulMaHuia Kajaus ¢ MUKPOOPraHu3MaMy aKTHBHOTO
uia JaeT BO3MOXKHOCTh MOJy4yaTh JaHHbIE, UMEIOLIUE BBICOKYIO KOPPENALHIO C pe3yabTaTaMH
crangaptaoro metoja (R=0,9709).

Knrouesvie cnosa: OwmoceHcop, OmoxumMuueckoe mnoTpebiaeHue kuciopoma, bIIKS,
MeJMaTop, aKTUBHBIN HIL.

C. 50-57

MEDIATOR BIOSENSOR BASED ON MICROORGANISMS OF ACTIVATED
SLUDGE FOR RAPID DETERMINATION OF LOW BODS5 VALUES

A.S. ZAITSEVAL, V.A. ARLYAPOV1], ANN. RESHETILOV], 2

1 Tula State University», Tula;
2 G.K. Scriabin Institute of Biochemistry and Physiology of Microorganisms, RAS, Pushchino,
Moscow region

The possibility of using various mediator systems in amperometric BOD-biosensors based
on microorganisms of activated sludge was investigated. Screening of nine mediators potentially
capable of electron transfer showed that ferrocene, neutral red, methylene blue, potassium
ferricyanide, 2,6-dichlorophenolindophenol are effective carriers of electrons for active sludge
microorganisms. Mediator biosensors based on these compounds are characterized by high long-
term stability (from 36 to 40 days), high sensitivity (the lower limit of the measured BOD5
values is 0.01 mgO2/dm3) and the expressness (the analysis time of one sample does not exceed



15 minutes) in determination of biochemical oxygen demand (BOD). Due to the low lower limit
of the detected concentrations, the developed mediator biosensors allow analyzing treated
wastewater, the BODS5 values of which are less than 1 mgO2/dm3. The most promising mediator
for the formation of a mediator BOD-biosensor based on activated sludge is potassium
ferricyanide. Analysis of water samples showed that the use of a potassium ferricyanide mediator
with active sludge microorganisms makes it possible to obtain data having a high correlation
with the results of the standard method (R=0.9709).
Keywords: biosensor, biochemical oxygen demand, BOD5, mediator, active sludge.
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INPUMEHEHME PA3JIMYHBIX AHTUTEHOB MUKOBAKTEPUM TYBEPKYJIE3A B
TUAPO30JIbHBIX ITPEMMAPATAX JIJISI DKCIIPECCHOM
NUMMYHOJAUATHOCTUKHA

A.I'. MEIIAHIMH*, B.C. BOJI/IbIPEB
Mockoeckuii ecocyoapcmeennwiii mexnuueckuii ynueepcumem um. H.O. baymana

[MpencraBnenbl pe3ynbTaThl NpuMeHeHHs aHTureHoB M. tuberculosis B coueranum c
KOJUIOUIHBIME TBEPIABIMH (Da3aMi B CHHTE3€ THIPO30JIBHBIX IMPENapaToB Ui 3KCIPECCHOM
UMMYHO/IMArHOCTHKH. MeTOJ] MOXeT OBITh HCIOJb30BaH Uil TMPOBEJCHUS aHAIM30B B
MEIUIIMHCKOW U CEeIbCKOXO3SHCTBEHHOW OTpacisXx M 00eCIeYMBaTh 3KCIPECC-TUarHOCTHKY B
npeaenax 0,5-3,0 MUHYT.

Kniouegvle cnosa: aHTUTeHBI, aHTHTEIIA, SKCIPECCHBIN TUIPO30IbHbIH HIMMYHOAHAITHU3.

C. 58-62

THE USE OF VARIOUS ANTIGENS OF MYCOBACTERIUM TUBERCULOSIS IN
HYDROSOL PREPARATIONS FOR RAPID IMMUNODIAGNOSTICS

A.G. MESHANDIN, V.S. BOLDYREV
Bauman State Technical University, Moscow, Russia

The results of application of M. tuberculosis antigens in combination with colloidal solid
phases in the synthesis of hydrosol preparations for rapid immunodiagnostics are presented. The
method can be used for analysis in the medical and agricultural industries and provide express
diagnostics within 0.5-3.0 minutes.

Keywords: antigens, antibodies, express hydrosol immunoassay.
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NPUMEHEHUE UMIEJAHCHOM COEKTPOCKONNHU JJISI UCCJIEJJOBAHUSA
XAPAKTEPUCTUK BUOCEHCOPOB U BUOTOIIVIMBHbIX 2JIEMEHTOB

C.E. TAPACOB*, 10.B. INIEXAHOBA, A.H. PELHIETHUJIOB

OI'BYH «HUncmumym ouoxumuu u puzuonocuu muxpoopeanuzmos um. I'. K. Ckpsouna PAH»,
Ilywuno, Mockosckas obracme

B 0030pe mpencraBiieHbl COBpEMEHHbIE MOAXOAbI K 3JIEKTPOXUMHUYECKOW perucTpanuu
IIPOLIECCOB, MPOUCXOAAIUX B OMOCEHCOpaX M OMOTOIUIMBHBIX 2JIEMEHTaX, C MOMOIIBI0 METOAA
HMMIIEJJAHCHOM CIIeKTpocKonuu. PaccMaTpuBaroTCsi ONMCaHHBIE B JIMTEpaType OMOCEHCOpBl Ha
OCHOBE DJIEKTpOXMMHUYECKOH wumnenaHcHo crnektpockonuu (OUMC) wu  BO3MOXKHOCTH
npumeHenust DUC i u3ydeHus: XapakTepUCTUK MUKPOOHBIX U (PEPMEHTHBIX OMOTOIIIIMBHBIX
JJIEMEHTOB.

Kniouesvie  cnosa:  uMIenaHc, OHOCEHCOp,  INEKTPOXMMMYECKas  HMMIIEJAHCHAs
CHEKTPOCKOMNUS, OMOTOIIIIMBHBIN AJIEMEHT, OMO3JIEKTPOXUMHUSI.

C.63-71

THE USE OF IMPEDANCE SPECTROSCOPY TO STUDY THE CHARACTERISTICS
OF BIOSENSORS AND BIOFUEL ELEMENTS

S.E. TARASQV, Yu.V. PLEKHANOVA, A.N. RESHETILOV

G.K. Scriabin Institute of Biochemistry and Physiology of Microorganisms RAS, Pushchino,
Moscow region

The review presents modern approaches to the electrochemical detection of processes
occurring in biosensors and biofuel cells using impedance spectroscopy. Biosensors described in
the literature on the basis of electrochemical impedance spectroscopy (EIS) and the possibility of
using EIS for studying the characteristics of microbial and enzymatic biofuel elements are
considered.

Keywords: impedance, biosensor, electrochemical impedance spectroscopy, biofuel
element, bioelectrochemistry.



