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DERIVATION, CHARACTERIZATION AND SUBSEQUENT
DIFFERENTIATION OF hESC (CCTL14) -DERIVED NEURAL
PRECURSORS

N. Kozubenkd, M. Ka'pocButerko/,§ M. Andek.oviSut nov

A.Hampl**®  P. J¥nde.l o%9¥Ekov §
Yinstitute of Experimental Medicine, Academy of Sciences of the Czech Republic, Prague, Czect
Republic;”Department of Neuroscience and Centre for Cell Therapy andeTiespair, Charles
University, Second Medical Faculty, Prague, Czech RepuBliculty of Medicine, Masaryk
University, Brno, Czech Republic

During the last decade, much progress has been made in developing
protocols of differentiation of human embryomsiem cells (hESC) into the neural
phenotype. However, the appropriate product for cell therapy is neural precursor:
(NPs). Here, we demonstrate the derivation of highly enriched and expandable
populations of proliferating neural precursors, their charaetigon by FACS and
in vitro differentiation into mature neurons. The CCTL 14 hES cell line (complete
information on  derivation and characterization is available at
http://www.isscr.org/science/scés.htn) has been cultivated for extended periods
while maintaining the expression of markers characteristic of pluripotent primate
cells (Nanog, OeB8/4, SSEA4). We inducd embryoid body (EB) formation using
a Noggini 4/+4 classical protocol and then acktail of basic fibroblast growth
factor (bFGF) and epidermal fibroblast growth factor during the next 8 days.
Subsequently, the percentage of cells expressing markers of neural precursor
including Nanog, SSEAl, SSEA1l, CD24, CD56, CD133, were assesdad
FACS during longterm propagation (RP14) NPsin vitro. During this period
several series of transplantatiasf hESGderived NPs into rat brain were
performed.The orrelation betweeithe number ofthe passage transplanted cells
and the frequency of @amor formation was analyzed one month after
transplantation. Neuronal differentiation was induced by culturing the dissociated
EBs on polyD-lysine/laminin in growth medium supplemented with bFGF;NT
brain-derived neurotrofic factor, insuliike growth factor and ascorbic acid for 4
weeks. Theterminally differentiated cells were positive to mature neuronal
markersi NF160, MAR2 and synaptophysin. Some cells expressed glutamate and
gaminobutyric acid. Electrophysiological recording of cell membraneent
indicates the preseaof mature functional neurons in differentiated culture. These
cells had sodium channels, responded to GABA and fired action potential. We
showed that during long term propagation-@4) in vitro, hES&@erived neural
precursos lose their pluripotedh markers the rate of tumor formation after
transplantation of hES@erived neural precursors into the rat bradgréases after
several passages andural precursors derived from hESCs (CCTL14) are able to
differentiate into fungbnally active neurons in vitro.

Supported bythe EC PF6 project STEMS (LSHBT-2006 037328),
AV0Z50390703, 1M0538, LC554
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COGNITIVE DEFICIT AND NEURAL CELL ADHESION MOLECULE
EXPRESSION IN TOLUENE TREATMENT RATS ARE REVERSED
WITH MELATONIN

V.S. Nedzvetskit, S.V. Kirichenko !, G. Baydas®
'Dnepropetrovsk Ni#onal University, Ukraine;

“Firat University, Turkey.
E-mail: nedzvetskyvictor@ukr.net

Chronic stress can cause CNS depression, progressive brain damage and lo
of memory. Neural tissue is very sensitigeoxidative stress which can be initiated
by different kinds of chemicals and/or physical treatment. Such oxidative stress
can for example induce changes of synaptic plasticity, especially in the
hippocampus. Thinners, containing toluene, are neurotoitures which can be
used to provide a model of molecular processes involved in chronic stress.
Industrial solvents treatment generates reactive oxygen species and cause
structural and functional changes similar to chronic stress.

Cell adhesion molecul§fNCAM) is expressed both in neurons and
astrocytes, it is likely to participate in synaptogenesis and neuronal plasticity both
of which are related to learning and memorizing. Recently, we have shown that
melatonini a well known antioxidant modulates e expression of NCAM in
brain areas related to cognitive functions. We exposed rats to toluene (3000 p.p.n
for 45 days) and investigated firstly the induced changes in levels of NCAM and
lipid peroxidation products (LPO) and secondly if any positivecegfef melatonin
on learning and memory impairment are observed. The exposure to toluene
without melatonin applied induced significant increase in LPO level (1.8 times)
and reduction in the expression of NCAM180 (2.4 times) in the hippocampus.
Thinner expsurerelated effects on cognitive functions were observed in both the
Morris water maze and passive avoidance tests of rats. Toluene treated anima
needed more time for accomplishing these tasks then control animals. When wi
additionally administrated meatonin (50 mg/kg per day) the rise in LPO, loss of
NCAM and cognitive deficit of toluene treated rats were all prevented. These
results suggest that cognitive deficits may be due to elevated oxidative stress an
damage of neurospecific proteins, and tHanic stress interferes with NCAM
expression and synaptic remodeling. Thus, we assume that toluene exposure caus
downregulation of NCAM180 in the hippocampus, and this in turn inhibits the
formation of new synapses required for learning and memory.

Tredment with a physiological dose of melatonin may prevent these
abnormalities. These findings have implication for the utilization melatonin in
neroprotective strategies for disorders where oxidative stress and cognitive
impairment are involved.

CbkOd df ftesedzj s Mz yOfmdas’ 308 1D 'sB'ls'dVls @ 00®' e dzdzts * |

AgCls
[dz2 § ey j &6 hao


mailto:nedzvetskyvictor@ukr.net

24
tdr? feforvdsdftovrr Ll 1 Aprwvtof?rds 10t

HlsOdzd mMdzOe zZ O

Rd&zmIsdIlskls disdzy Czdzvw tcdets? ¢ j dzj Is
fdz. skteyOlstso © Bhran@imsgmdsm © 123182

[ J 2O detsC stMES] dfftc j H Mis Oo dzv & Is mMsB 52 M &
tesH Mise j dzdz" - fiflsdHBe, s HQ dgof @i ¢ & i dzt
f sfmdzj H 59 Ols jistPheRiT Ip, d sBtoOL 228 h da mw
ftojHN jMisby daliAf@ Of eststf d sdzj dzOdzts € tstels d dz0O.
lIssets BJdz¢C O BBAdOWEZY jdz o dzgj 2tctsdzOr OteS
Bj ZOdzsIstetsif dzr n d Cstelsd s . ~ 1 G dzp |
Odzd dMmEdz® ydilsj dzt dzs ) dn
Bzdzv ydj?2 TdedijdlsoOoydd Ssyxd d OSCIsde
d dZOHijlsu ydzdStse. R bkid ¢t MY hdw
OL Odzts, Isfgls st ls ‘s 2&EOYj Mise j dzgj 2 totsc
JjL 144'dz>lst<aG)dzJ dz" j§ BB -~ Odzd L d3' dzO0 yj dzr
dsdztseduyd M<dn ftesyj Mtse . ) BMBglz: h
Micj Hiso Odats MR,y j e &S OQtkd3L s Odzdz” d3 o  to
.t tsldasnyYls o dMCy daPitsyd Odz' dzts j d Mm,
Hidzdd, OHOfIssGjdede’ § t©J OSydd ¢(ted

d tjcechkdw ydd.lls jlaityjtc Odstiz fjodzv Istfj sAODOL O
O ftsyj mmr seEYjdd” d fORYId,- O
dimiskzes MdMmisj Gz dzgj MoW L Odets ded My
Oz S stelsddetso ' 7 t6j yjflsstetse. [ Mdzse dats
B dzj d3j or wfydgj dad W B3 - Odzd L s o ¢ 5 G dat
lkzHjls fteseo jHJ dz SBL S dzB g B sd
B dzOMmlisd, 0 sOC Y J ftcdojH]dz tej L zdz [
fsodHJdyd MSdn d dgj 2ttt c1QIscfz~)dz,'f: 1
WicOc dsg-dgs @O dzesydIsmisd 3z dzd ez h j ¢ B viteotetdnozts dz
Vivo.

&
N
-2
=)
©

=
©

3@'_[3"_8*’76’@

—F- R0 IS G E G N
aREe ..

FIasgIIssg@ds=gasng =
O
=
£
=

CbkOd df ftesedzj s Mz yOfmdas’ 308 1D 'sB'ls'dVls @ 00®' e dzdzts * |

f Is Iz
[ ftetst j,bGis® Mz

¢
dz'



25

Red[ (L1 1R ARRREY( HSRM dwl [BHaUl
nttfradl fafrre SisrAadfrRLL

MT.) J dzG .8 ) j dz6 E®@&RQ@, 5L dziso O

1110 dgdz. 1 .41 .14 gz dzhesc s cdsts dzls 59
Gengind7@yandexru

Viectse jdz@ WdLdbdtsecdy MSd OSCSIsdodzr » Wistods
ul fdzj 1 dz€ j W Odzd dzts o fSHHjteydo Oj Ismw n s
EyOfmlseokze h dd3d o ¢ jiddjiitgdg] ddB Ol HEERE G B2 Gt OH (
CtosdzeS tojlsdzr » W jtedzsj dzsse, EyOMmlseke hdrn o B,
Hi2Mmlsedw d dn Mtsdkst odkd JodJ Bz sffls hdslks@Gad
Msswiksjd Msoe® foLotsdvsls Mudkols: , vykt
dzOH dzj % d s ¢ OB (SERNJ § JOf Isod H HDjdfjlsdeBiztd Qudftsiin o W L
destf J fIsdHOL . ltoj HY SHO®QREVI,IsfMsH HEC 5§ H
B dZsE® ¢ fafzj % Ozd degtso . 1 ©OCIdyj MSd tslsl
eRedEizd ud MS dn e s2Mse, My d udW¥ dydzsfisd
s J fIsdHOL ", yYybts d fsLoatdYjls o { tsdzdat
Ajdz s ZOMmlsswh j2 tcOBBIST B Y ozis y jodzdHjf dzff oz

i ¢ dn e 52 Mlsa dHj delsd¥% dydtetse Odzdzts
sh j2amw 6 iV zdjinges adsminois Gedkdzts 2 O
Cslsseo dzOd3d off jtwor j dqHJjdsdV¥dyditse O
d
d

@ssss@a;m

tslsh j ff dzj @zdgef dztstS fif dgEasdze Bilgy O § J IS H T
Yyj mM¢dr MkBMmMtcOltses. 1 tWHEZ Mot

dL zud dedzets s dydwdud mM¢d d dz
ded dzdzj Is  dzfplz dzt W ts dad dz¥ Is ts to diH As fdsu A (I ol dHBQY to Hz
OteB MY JflsdeBOp OWj dzh gzt B4 L J ud ded My ls
tesBOIssctcOW d d . glsj f j dzf 3 Sy fdsEL d s O8 ¢
[ Bdzj SEdzw tcdzOVY RZOMIGOL Y j ElRPds@ L zyjdd) IICO
fsCOLOdizs Btsdzjj o' MsCkzs OCIsd o dztsmls itc B3Y gels 3
o 5L dBtsy dats, Eyomlsekzjls o GJjdaiL J 1 dzg€ j WO
ORddetst jfIsdHOL T or Hjdvdzd dL BsLEO Cslstso
i ¥ OtCE-6Bj GdHtsC Md dzOf OlsdIsj , Odzd dets ¢ j € Mmd dzfr
MdWOHGZEMMQY. uwulkjfjdd IsQdipsHlfONddz@3j26 00 tOL
[ sdzj CSdzv edzOW BOMMO Knj o] dsls@ztsh 2d&RsT BF OO
dzd IstcsOdzed dzd H & DB HEO] B B 24 TP Mlso ¢ OL H j dzj dzd |
ftojf OcOO Wjtcdzi dzs® o 75% 1 ¢4 §ts5L o BdzdE
L tsdzr stcd W tstcdzr Wijtedzj dels© BT dzd ff sdzlz yj o
HesCMdOY OlsdIlsj, dzts tWOL HJ dzj dzd J ljteq’ 1 Is s o3
todzr Wjttdsj dzgsO cdHtetsdzdL tso Odzd 1 dzg€ j W Odzd dz
My HOJ Ismw o J to s WisXzts fiflisitc 2 Qg ste'j tc ¥ ¢ tedlgj dzls O
2MmMsedw d &BjrOdedL di3F tjceokdvyydd OCIsdoe datsfl

du
du
L G4
¢y
Is d
s h

NwENSIFGHF I

cd
S
B
HJ

CbkOd df ftesedzj s Mz yOfmdas’ 308 1D 'sB'ls'dVls @ 00®' e dzdzts * |

AgCls
[dz2 § ey j &6 hao


mailto:Gengin07@yandex.ru

26

THE EFFECT OF LACTOBACILLI TREATMENT ON THE CENTRAL
NERVOUS SYSTEM OF GROWING RATS

G. Ushakovd, O.F e d 6, kO. Rrr v k h 6 B. &riuszewske',
S. Pierzynowsk

*Dnepropetrovsk National University, 49055 Dnepropetrovsk, Ukréine;
Department of Cell and Organism Biology, Lund University,-B22 und,
Sweden ‘Department of Medical Microbiology, Dermatology and Infection, Lund
University, 22362 Lund, Sweden E-mail ushakova g@ukr.net

The aim of the tsidies was to explore the relationship between the
consumption of large doses of lactobacilli (LAB) on the behaviour and brain
morphaebiochemistry of gowing rats. Four groups of rats were treated with LAB
cultures twice daily for six months. The control group received 1 ml saline per
treatment, while two experimental groups received 1 ml of living bacteria, L.
plantarumandL. fermentumyespectively,and the remaining group received the
heattreated (inactivated). fermentunculture. After 2 and 6 months of treatment,
respectively, six animals from each group were sacrificed and specimens for
further analyses were taken. The behaviour of the ratewalsated five times in
an open field test at monthly intervals throughout the study. [ab®bacilli
treatment for two months induced changes in the motoric behaviour of the rats
The concentration of the astrocyte soluble and filament §lwaillary acidic
protein (GFAP) was decreased in the posterior part of the hemispheres including
the thalamus, hippocampus and cortex of rats treatdd lsrmentumA greater
decrease in the filament GFAP (up to 50%) was shown in the group receiving the
live form of L. fermentumIn contrast, the GFAP in the liMe plantarumtreated
group increased, showing elevated levels of the soluble and filament forms of
GFAP in the posterior part of the hemispheres.

A decrease in the amount of astrocyte specifiebidding potein S100b of 60
66% was shown in the posterior parts of the hemispheres and hindbrain of rat
given LAB for two months.

Prolonged steral feeding with LAB for four months to full adulthood led to
a further decrease in the astrocyte reaction, refleartean additional decrease in
the amount of soluble GFAP and locomotor activity in all the experimental groups.
The changes in filament GFAP andl80b appeared to disappear after prolonged
feeding (total of 6 months) with LAB.

In summary, LAB dietary trément affected the ontogenetical development
of the astrocytes with the highest intensity in the early stages of rat development
It can be postulated that LAB treatment may play a preventive role in neurological
diseases by means of decreasing astrooydetion and in consequence lower
locomotor activity.

CbkOd df ftesedzj s Mz yOfmdas’ 308 1D 'sB'ls'dVls @ 00®' e dzdzts * |

AgCls
[dz2 § ey j &6 hao


mailto:ushakova_g@ukr.net

27

STEM CELLS DIFFERENTIATION AND REGULATION OF
SWITCHING OF GENETICAL LY DETERMINATED TYPES OF
HEMOGLOBIN 6 S

Nickolaj Starodub
A.V. Palladininstitute ofBiochemistry of National Academy of Science&ralne,

01601 Kiev, 9 Leontovicha Str.;maail: nikstarodub@yahoo.cam
National Agrarian University, Ukrain€3041 Kiev, 15 Hejev Oboroni Str.

The grate attention to the proliferation and differentiatibstem cells is paid
not in the pure fundamental aspect only and because of practical application o
embryonic tissues where their concentration is high in case of different aspects o
medical treatment. The switching of genetically determined types abligemn o b i n
(Hb6s) observed during the individual
of their pathological states, in particular, in case of hypoxia and anemia, is a gooc
experimental model for the analysis of the mechanisms of differential gene
actvity. The main aim of this report is the experimental demonstration that this
process is direct determined by the correlation of proliferation and differentiation
of partially committed stem cells and their progenitors. Colony forming cells
(CFC) are as ital ones of hematosisand they give origin to the erythroid,
granulocytic and megakaryocyticelements as well as they are able to the
maintenance Among of unipotent cells the early and late progenitotsurst
forming (BFC) and colonyorming erythropoién dependent (CHE) cells are
distinguished. ldmatopoietic populations which include: proliferate (pro
basophilic and polychromatophile erythroblasts) and maturated (oxyphilic
erytroblasts and reticulocytes) elements are as the morphological distiegui
cell s. It was studied the content an
different morphological distinguished erythroid populations (MDEP) from the
bone marrow, spleen, liver and peripheral blood during individual organism living
as well asa't t he hypoxi a, number of ane.
haemopoiesis by erythropoietin and other factors. It was stated that the
microenvironment (state of stromal cells and shange agents) as well as some
humoral factors stimulaterythropoiesigo change the intensity of differentiation
of partially committed erythroid progenitors and their MDEP and as result of it this
factors accelerate synthesis of adult (A) or fetal (F) Hb. Intensive differentiation of
late BFC and proliferation of MDEP le&ad accumulation of HbA in erythrocytes.
Reverse process is the basis for HbF accumulation. In last case the red cells wit
the accelerated differentiation in form of basophilic reticulocites appear in
peripheral blood. Therefore, some colony stimulatingjold and erythropoietin
serve as main regulatory factors of the intensive differentiation of nuclear erythroid
cells and the accumulation of definite Hb types in erythrocytes taking into account
t hat t he -agenagsiisvprimayy inatle camnparison hwit-genes during
maturation of erythroblasts.
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INTRACELLULAR WATER NETWORK, CYTOMATRIX
AND CYTOSKELETON

Tykhomyrov A A.
Dnepropetrovsk National University, Dnepropetrovsk, Ukraine

Water is absolutely dominating component of living matteg, dimount of
water molecules makes 99 % from the total molecular contents in an organism. Th
Nobel Prize winner A.Szeifdy or g i wr ot e: Aewater I S
mot her and medi umo. Neverthel ess, 0N e
molecubr biology know all about 1 % and nothing about 99 %? Delusion that water is
only passive solvent or inert environment for biochemical reactions explains longtime
ignoring of studying of properties and functions of endocellular water. -Exemyi
has fat y admitted: ABi ol ogy has forgott
Meanwhile, in spite of identical molecular formulaf, physical and chemical
properties of water contained in living cells differ from similar parameters of
Al i fel essd dwdta&kre. |1 Intt osla@ € o u n 0. Redl water A w
always contains impurities: products of its ionization, ions, dissolved gases, and trace
of other substances. Water properties even in the vicinity of glass vessel walls
(interfacial water)isgni fi cantly di ff et Thé knomedge df o s
its structure will help to dispel apparent mysteriousness of water prop8udieas
well as any material objects (gases, liquids, solid substances) water has structure. Tl
current insightat structure of water consists in existing in it, together with individual
molecules, a uniform thregimensional lattice of hydrogen communication which
links the neighboring molecules. However, the given phenomenological two
structural model expresseslymorphism of structures of the near order in the
simplified manner and is not deprived ladkéter is a cooperative system, in which
due to effect of charge additivity and presence of chain formations of hydrogen
bindings, any influence on water is disged by gahead way to thousand
interatomic distancésUnlike common belief that effects of solid surfaces with which
water is in contact vanish on a nanometer scale, new evidence shows that they c:
propagate at distance of tens and hundreds of microns

Different cells contain differing amounts of water dependent more on their
purpose. This water is not solely a medium but a metabolic reactant, product, catalys
chaperone, messenger and controller of structure and functioning of proteins
enzymes,metabolic pathways, organelles and living cell. Water is indisputably an
integral structural element of proteins and essential participant of their folding,
specifity, ligand binding and enzyme catalysis. It is known, that hydration of
polypeptide molecukeis the important factor for formation of tertiary structure of
proteins. The structure of a water framework is not similar on that of any crystals, it is
structurally and dynamically nesmiform. In turn, activity of proteins depends on
formation of a nevork of bounded water molecules, which covers the most part of a
protein molecule and combines all superficial aqueous clusters that are also forme
due to Hbonds formation. It is proved, that structures of such aqueous network car
govern dynamics of ptein, in particular, motility of its domains. Presence of water is
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critical not only for correct folding of proteins, but also for maintenance of their native
conformation. It is considered, that denaturation of proteins at heating and loss of the|
biological activity are resulted from a breakage of networks of integrated water
molecules, which covers a polypeptide and limits its vibrating dynaritsak H
bonding between the protein and water molecules allows greater flexibility. Strong H
bonding endowshe protein with greater stability and solubility. Thus, to stabilize
protein it is possible not only by increase of the intramolecular hydrogen bindings or
as a result of chemical modification of a molecule, but also by amplification of
guantity of the stble aqueous clusters surrounding protein molecule. Application of
agents, which promote water clusterization, seems perspective for stabilization o
enzymes and prolongation of useful lifetime of biocatalysts

The cell cytomatrix is a proteinaceous mdfattice incorporating the
cytoskeleton, a superstructural network that integrates metabolic pathways. The va
literature of organized cell water has long argued that the cytomatrix and cell watel
are an entire system, a continuum. Eukaryotic cell lysoahtains three systems of
cytoskeletal components, namely microfilaments, microtubules and intermediate
filaments. Enzymes of metabolic pathways are ordered in supramolecular cluster
(metabolons) associated with cytoskeleton and/or membranes. Metabolic
intermediates are microchanneled through metabolons without entering a bulk
agueous phase. Even chloroplasts and mitochondria, like bacteria and archaea, al
contain a primitive cytoskeletal lattice, metabolons and channel metabolites

Protein carboxiate groups are generally surrounded by strongly hydrogen
bonded water. Intermediate filaments are fibrous, flexible and elastic proteins formec
mainly from coiled coils of muis t r a n d e ehelies Eukdryotic tubulin of
microtubules and actin of omofilaments are characterized by strongly conserved
structures where glutamic acid and aspartic acid occur almost unchangeably. |
whole, the cytoskeletal polymers are polyelectrolytes, which constitute a large
intracellular surface of condensed aniorfiarge and form a buffering structure for
the sequestration of cations involved in the regulation of intracellular events. The
dynamic properties of the hydration layer of cytoskeletal polymers may reflect the
repetitive distribution of the surface chardesabunits within the polymer lattice, thus
inducing a local and long range ordering of the diffusion flows of water and solutes
inside polymer networkS. Cytoplasm of neurons contains more than 80% of water
and at the same time, nervous cells are chenaed by welmarked cytoskeleton. It
was demonstrated the cooperative nature of signalling and signal amplification seen i
the conduction of impulses along the microtubule, and perhaps linking to other part:
of the cytoskeleton. This observation isywenportant as microtubules are implicated
in information processing and memdryhe structuring of water may therefore be the

key to the conscious mind.
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BIOSENSORS IN DIAGNOSTICS AND ENVIRONMENTAL
MONITORING: ACHIEVEMENTS AND PERSPECTIVE OF
DEVELOPMENT

Nickolaj Starodub
A.V. Palladininstitute ofBiochemistry of National Academy of Sciences, Ukraine,

01601 Kiev, 9 Leontovicha Str.;maail: nikstarodub@yahoo.cam
National Agrarian University, Ukrain€3041 Kiev, 15 Hejev Oboroni Str.

Principal construction of firsbiosensorcombined electronic and biological
elements was proposed in second part of last centuas done a big progrebyg
specialists from different fields of science and Ukrainian scientiside an own
significant part for the development of biosensors. The main purpose of this repor
is the overview of experimental results concerning: 1) the principals of the
development of new types of biosenso® the creation of their working
prototypesand 3)the real practice application of these analytical instruments for
the diagnostics anthe environmental monitoring which were fulfilled by author
and collaboratorsA special attentiom field of diagnostics will be paid biosensors
for the biochental registration of diabetes, retroviral bovine leucosis and
revealing of some drugs in the blood of patients with heart diseaseslhe
strategyof environment monitoring with the help of biosensors includes three
steps: at first, the control of thevid of total toxicity, second, the detection of
some groups of toxic elements and at last, the determination of individual toxins.
For the control of total toxicity it was proposed number of optical biosensors with
the use ofthe bioluminescent bacteria ype Ukrainian strains) an@®aphnia
magna A great consideration will be given to the electrolyte semiconductors
structures (EIS) and the ieselective field effect transistors based immune
biosensors for the simultaneous determination of number toxinsgxi@mple:
heavy metal ions, phosphororganic substances, mycotoxins and nonylpienol.
optical biosensors based on fiber optics, surface plasmon resonance or tote
reflection ellipsometry are suitable for the control of individual toxins only on the
prindple of the immune analysisThe thermal or the electrochemical biosensors
are able to combine both enzymatic and immune principles of the analysis and tc
revealthe groups of toxins as well. The special attention will be paid to the most
effective approdees of the development of biosensors in future, in particular, it
will be given the analysis of: 1)he different aspects of biological material
integration into electronic structures, its stabilization and orientation of active sites
towards solution; 2¥he new methods othe registration of biological signals
(based on photoluminescence of porous silicon and high integrated electronic
elements); 3}he modelingof the selective binding sites e chemical ways to
change relatively nostable biologicamaterial.Finally, it will be emphasized the
main moments which should be realized for the acceleration of biosensors
application according tthe practice demands.

AgClszOdz dz ftetsedzj 3 Mz yOMmdzs 308'1lts Ry 'sd'ls'devls @ 00@' Med dzdats ™
rdz2 ety j,b&ts0 hez®


mailto:nikstarodub@yahoo.com

fotsrt3 vitoreiRIVTUPMAM CAnrsUu (]
VYt dvart LI ot sl megr [ [1(so
R{1RITRIULVIZ[(B (ORROARAGSULT O Tt AN

¢sd{JLTL1RR

1. 1. 1 il fiSddPCmddse 0 **[ . J.1 08 Gk
[ 1. [EBEORe0O. ulbtcj[dCico OnEd dZ& s 2 [ 6B
. R. 1 OLdjo *

RdzMisdlskzls IsjstjlsdyjmMSs2 d +SMfjtddds
t SMffdvwa | O} deBteOd MSCd2 ddzmsdlskls B WY
it sMdEh S d2 cMmizddse jtemdlsjls,

=

dzj HfMlso d j tcOHJdOyYydsdddad Edzr Do Ofgdf B z O«
tedWlilsdwa WHjodats?2 Odyf istdalkr " tzy dgedet$ | 5 o
cﬂHSEHEDJtGGOahq':fr]Wdtsaﬂleu_laijkfﬂlégj(?B tgc O Hd C
ts K s 10 d3ts ytfdss djy d dz' dZzOtclzh jJ dzdw toj ff totsH
J djFXz] sd, e dBC By e dygdsedud s dy
sdBMiseo © tYtj HI v fd b dFptsizistds @G ksl @
Otoddzdf tctsW JdizO@ g g ztfo | FOy dz" &3 OMY J € Ist
d ©OLtcOBBISSCO OHjCoOlder = & j dzj Ist
j dedezjrh s ) oL Hj2MIso A dr ¥ adD "
H 8 & @z tstAmyj I s detsd3] tcdesmisj 2 W stcd3d te
s fijwduwjtwduyimisl Stwsed (Blsyddfsls
| BEisW j Mid 5 dzO dz 1 ¢l v CetptsdLthtismdnis
oad®L Hj 2 Milse d¥ Ofizddsdztisdze afdejsodzy dzis y pcddjdy
OL seBj0 OH &1 te5 [ dz¥ j dgjr l&vcbwlgj figfddvrn  d L d3j o
s

T Q.

g s
D o=

E=N

QOO FSGNFoo=
q—ﬁ-WUT(,TIJT

THAOS QA TF SFFE-T IO SOEFGEF @

Btc] HJ dzv dzOM+ Y OMmlistedsipdz b B d3fi) dztf & @f) dzfs ¢
tcOdz! dztsc ts Isj BYf j cOsktcdzse s O G to®H
OC tcd &zORJdi Y J( dEJTeCEdzn W Ztetso j di'tc ts fif) s 'dze
StotsodzOr 1Mdztse j Isjmdzsazsedd 1 At f ts
i3 cPBR).[ @Dz j des ko j dzdyj ded ] H s5dzd
1 CLBdgy €6 dz0 ©53 9o ctkzfi {fge didsusjsdifyl
" hj 200 My te, fs MtcOodzj ded® M
o dfjulety M j dzed § Lktetso dzezd § t5 tizh) BBApifs dgOts o O
tdestof dAsts BZE s tslsytse, fHtHe jteeh dr MW BB (
zdL dtelzj Isfyw o dzd wiaddilz \ gseg|Mse W Isg dz/diiiis g t
Istc Odzic j dzi 6t Oy d 5 dzdzts 2 dL d3d dzy( ¢
NHOJjIsmw oL PYBBEHO Y Is J e iufiple[tEw dzd W L +
B S50 s etz sigdgiz=? o deda’ defgd) dzd) lind- g d3d
| dzj dzd W &3 .

rff tsdzdzd dzd 4 tc OB &5 O tzts iy oD delets ~ -04-0 6
g d g%%gﬁ@%%B%O t o1 A kzdzih @3y dizls Paiz)

GG

MWQQPQ%%HﬁosamQ

T AOOPQGRBRORI-ITTaGg=T
o
11

[u]
©
q—.
%

oOr_SQTIFO
- N

N ©
o

L]

—3 ~hN OSSO —I oSS I N
= g

g:e-
5% &

[z O]
=/
&

O =

Q.

sBdzj 5 Mk yOMdzs 308'1lts Dy 'sd'lsdvls @ 00@ ked dzdats’®
dz©

s N
38



45

{10611 01 r{begrmriorrsof 11 L) 89
F{yrreswv ([ tdfthwsiftand RYIJUYRWMRC R
{fll 1§HRY d4s{PolRIBH

4. 1. JEHGCe

RdzMis d Is Zldsd Usjjfiptetg?2 o + S M j tod d3j dzls Odz' dats 2
G. lEhddats, [ tsMC tso-Mddl: @akarigemdil.ry t shfd

t Odzj J By Htsd C1 i EMlsOdetse Hafzdiasd to Ashts
dL dz2 ygead@®L 28 Isfw Hidze syadtod j§ 1 s OH S O dz'
f sz filsdgds J c O h dd&sd 20 y d Btsdzj J . 1 €
dmissydzd ¢ Od3qd ftiosHtsdzy dIlsj dz' detsc s ftoslsj €
f smtcj H dzd ¢ Od3d ) f4tc] detsfyy s¢Cdmdzd Is j dz
Bdtdztedyj MSdj dwBdzj CEzd . LMIsOdzts 9 dzj dzts,
MistEidg[d tBtOL S OdedwY OFCIsdoade" » Wteds ¢
dzw dmmdz) Hise Odzd W rri dimf sdz! L s Odz
c;d3q’dztfdz,cfdzgfr]iudzuo[o[ BjdSBo"' 7 tOMmlostetse
L dizz y § dzd § d3,  dzO 4 3 ez d3q (dztsteiy fifigey ) tolj fi3wls
sdzz y d L dzd tsOHo[QOdztsa BJ dZzCO s dL d3j toj dac

Bry' jets M otsteslstsydasets Odz' B 2z d3d dzO
MMdzj Hso OdzO 9 tsL sy dets M Is ¢ sSBtcOL 5o Odzd W
B dets S ddztsls f sH otLHj2Misad idsC B Gidzsj
B detsC dMdztsIs T dzd Is d ts dzd dz, WJded dzOdzOdzed dz
tcOHdCOdzr . [ jlssHEdR BBz j ted3] dzlsdzse s C
sCMse zOdzd daOvitre f b sotsLHj2Msoadjd3 tsB dzZlZ Y
tcj dzlse j deso MC d a3 dzz yOdzgg O 5  © dz's® ldalz d| Jz@zdzts &
BJd&zEO o Ibjyjddj 2.5 yu fm HECHsE Qi dzpls
Colststets Msmils©o dzv j Is sCdizs 50% s o J
otSLHJ2Msoadd tj dzscj deso MEtsets 5B dzlz yJ dzd W
Yylsts r1rr{1 If c8Y alztkdsis C M d yJ Mid ¢iyjo Mo B Misa @
Cter MO BB EREZYJ dZARZBGtS © HEL J 100 Jt Gt
ftcdotsHdIs ¢ zo J dzd yJ dzd Cesdzd yj Mlso ©
MsHjtey O dr BIStoSWHiIEO © 2,5 ©OLO. v OC
MY sB)der ¢ GJdzJ sOydd o¢aAas d Wdiseckls BTl
i 5 dzj HifM@ddnvitro.

t OBSISO o' f sdzdz] d&z0 fftod W dzOdzhmtseld2 s
004060 .

00w 11— o

MogClskzOdz dz' ftetsBdzyg d&sd Mk yOMmdats’ 308'1lts 'sd'ls'dzVls @ 00" lded dedzts ™ |
[ ftosy jbkitso hdo

¢
dz'



46

frartr1lv13r R 01V OJRURY[HESR[L VI JIT1R 8¢
s{sdartdf Ll VP of3 stdlIrR rr1amhl ftad 1.
{1t ¢uuvo

oG jdzd?2 [B2Mj VY dets¢

JtesHdz) dzM S d2 ctsMmMizH OteMmise j dzdz" 2 o5 H
G. JtHdt, {J nhichadzdly © 1 j zOtclz !

t OLteOBBISES O, Eklstsyds dzdj, HJIlsOdzdL Oydw
1 dzj toc digv wee @} dejls? h j 2 L OHOyYy 2 dziz Is tc d
Mztseo dw A . Il sz diss o " Wodzj dzgdV ddetser - L My
dzls j defnd o dzr d@3 MisOdztse d Ismw otLH]j2Msa dj
WOClsstese dzO0 tteOdzdL &3 yd dzseo J €O, ybsts Is
BAEs d BICtosdzzlstcd j dzls Or . [MtsB s f tod Mis(
tcOL OB IS¢ j ted W J to] dzls dz' n 94 dzdyddz Hdzw
HllktstesHdzts?2 WEkdtydd, tattOd LHSBo ! W E

¢ dzO dzd L H Odzdz" A L OtclzB j ¥ dz&" A dmmdzj H
COttslsddzssdHtse ¢ I 8HOB W) tcfdetsoo d tcOL dzd ydz'
f sdzz yoOs h dn MmB OdzOdz d te 59 O dzdz" 2 te-O y{d s dz
B CtesdzlzIsted J dzls O d3, fsLotdzY jIs W sted3d to &
9 j dzd Y dSaD to tsilP8D , 1 2 i3S ROde'tsIRBHD h6 2 i3S el3ts dz
stsC sWij26E 4z thizdz s C W Ij3MO8 dz9 &3¢ ks dz! / dz.

= yJ dz' s sBl j CIlsdo dzts? syd dz¢ d sB j MY
S sW jtesdzOd3d BF dzts tsBfdzj Hiso Odzts 111 Y
(MlszH j dzls T d mMtslstczHndzdCd Jt{f UL © oL t.C
9" O j dadets?  BltE®OE fdff - d s " Yydzr 2 twOyd s
Cshtstocsets C(tsdastcsdzdtoseo Odzw d3j stsHisd3 0OdzO
ftcsHEZCIstse . tdLEzd IsQOIsT zOB StcOlststcdz’ n
¢ OL Odgdz" - Bdtsd3OteC j wtsds g HALOdaD0O ¥ s ¢z0 .
BfCtosdzzlstcd Odzlsligeo Cdots § dz  -Cls@:aiis I dsdzOH diy'ts shs
HJOYf OLtsdzz o " j2C OL Odzdz" (0 ,tc3 & | dg§ ditistsin H-6Ez)
HdzwC Qs tsls  dzO (t0dzOL 696" h (S @bt 'dAsdz)C s W J itedadiztsjo
tcj W jtoj dalsdzr = ( 200dz@B6 daff 2 1, 34 B3C dBsadz'd/L &, d 2
Ftetse j dz sB j Mi-pHS bz gtsdzsdz U tsB fMdzj Hiso C
fsHIso jtoyHjdz OdzOdzdL sd3 yj dzelsddz’ dzr = L dzO0Oy.
ddzh ddz BT dzq dzd 3 Jd toJ W J toj dzdsds'CAs W Jotg slafQy
OtcOCIsjtodasts HdzW 90% tsBMdzj His9 Oddsla j-dadz s jto
sMistse jtodzr | ©0OL dzdydw EkZteseadzj 2 € Otetslsd dzt
SLtcOMIsSsdy BB Mdzj HsS9 Odzdz" -B s C tizp jJ telasiadnQ dzd J |
Ftoctso dOteblsddz0 E Yy jdzh ddz MmlsOteh § 30 ct
B3OS jtose ls yOmilstsler Wit leftay)j BN jsdzd O ¢ e

q
Iz
q

® I 11X

CbkOd df ftesedzj s Mz yOfmdas’ 308 1D 'sB'ls'dVls @ 00®' e dzdzts * |

AgCls
[dz2 § ey j &6 hao


mailto:remar@tut.by

47
rdroe Jr1offwrwcudw brwfosr v JowymiRIM [
Plrlefom SrrfosATpluyew 161 Lirw ?sfw

[ . w. Jtdcechicd: s®d' dz' dz
[dStsd0 oaf' $d2 HjkyOodd?2 ¢bkdiOdz IsOtsdzd 2

itz UOMdEOdy  jStdsc gzt  Issk @y
Cijdse' SlsdC' o« thssddot’ ctfteslsd dzOs |
jCdkse’’ osHddR jSshmdfksjdk O ©OH' Oy

sddz, hts etsHdz tjMmkztemd vVCtO dad, L tsCtc]
5B d3j Y 4 dzd d3d ,dzT B O dzO¥ Is ! Yyqd BZ0dztsets Isj = datsc
ZOtctsH dzts G 15 ¢ st wrLftedfflEd @tcd Is j Is dzd L OH C
tcOH' 5 CBdztse " Yydzgdr HBMdz' HY J dg f tod tctsH dzd .
tc OH " t5dzlz CtzdH:' &8 ' Its Mafth) ls | ROCHS sUitsgdiz daj o ) ilalz
o SH-E SMd fizh JjEsizOn I jdn datisfHelzbn L d2s B0 dars

9 ' HGEZCEZ BZOG M ddPdzic z H 'dzj dzdzt dZDQG lehas

BsHIW EZtsO@Y?2 dzj ZtcOYf jctrdpicl) § OKBIOY ' HictsB ' B¢
[ skL! i3 deC'sQtetf BOAz [ CsEMdC sz Isted ydz H
tcOH " tsdzf fgzdaeB d SIsdC " 9 L H' 2MfMdes 8 Is! fw )

HsLd Bftsd dzgj dedzy Isdr y@o b WA o - dz@ VW dsdig fil
dzj BjLijSd t©WOH Oy 2desets L OBtelzH dzj dzdav
Yy e, shosto LB lsC L B ' dtdh mEas s dlks'se k¢
tesCd LiesMisO y' C08 " Mis! §h dhdevs SffipilclOizds’ ~H. t

t OH' sdzz C dz' H ], w g dZOH - SH W [s! Hd&zd o 51
MeqHa@Rds. U L' MNIGmOdH s, Wsd ' i L
mMitcjHtsodh " d3j " € Odzdaw G' HicsB ' Sdzls s 5 '

o dzzlstc’ h dz' tsG ts st tseds'cdzjudialzy . J W J S Isd e dz
s tetsdz’ dgjoydgdls ,L Xdis* o3 Issets, o' H d2OS s dyy
oL f SH' dzz k& d SekzH | edwmameds k6 s daosHsDA |
tcOH' B 'JEjBFESoldy €' odded S O Is¢ ' Hots s B oS gz
fjodedn ' dzsjteo OzOR HIESL . I e iz b tets @3l
LicsMisOdzdz? d3 B ' Sdzs@ ' Yydets® ME d&zZOH dztsyls s
odNtsC SistcG Odz' L tzd QL MW ' o 'LuBj 6Odzdz’ 7 fls OH
f' ' Lde 7 [1198 €SOBH sedzv Sy dbd jCislkts¢Md
wWe' slstcOf zvd BisdEzLowmH RS dHRE MSdHO®R] o

yjtek tw©ded, wWC'  BjhC@ UL BWEDI IS}
Hisfdz HY j dedz" 8 o 5" Misk toOH " dedzl © dB'is 0w C 'L
Mz y Ols! s 0 e ezts @ BQdsEE €0 dzfy! S

odL dzOyj dets S5 %" YCsdals 9  jotd juntddsBl tsdzls d,
9" HC dzOH j dzdav , 0 51\ dz'dz0 g jsdgsizd @ f ts@ C ldzd oy
St Odz L d30~ tdafssL dis @fHt ety dztso dzd ~  toJ H fi
tedB ydr o BHIdy]~ tREMsCUSEtiatush.), ¢ dzfApramyssapa
Pall.), i dARgilgdutilus L.), clgjite@Blicca bjoerknal.), dfAbramis
bramal.), s Q(Redz fluvitilis L.), fn EStizostediorluziopercal.) Ctstot
(CyprinuscarpioL.), ¢ @a@abpiuscarassiud..) , NEadXIGciusL.).

MogClskzOdz dz' ftetsBdzyg d&sd Mk yOMmdats’ 308'1lts 'sd'ls'dzVls @ 00" lded dedzts ™ |
[ d2' fesy j,lsGis® Ndz®©



48

twlfvsterenftfoAwc ser1 fdwfovrswl 1R
rcvf{sersoAwwy v [ fu] R

l sdzsHd d3dte A j HJ del 5

1 OzS-Bsefgdzd 2 " dzmMisdlsizls B sdZG"
rdz' ftestf j stetso ! Ctsets dzOYy' BdzOdz' dzts
ftec. | OGO d&gO, 72, 1dz fessfjls
e-mail: opticlab@ukr.net

rdss¢mdeoy' v CMmjdese’ slsd&¢ ' o dzO© € dz
B' BlstcOMW stedzOy " & z o34 IsOB sdz' ydzts cdgjd@gdls-c
J &2 3" dzOIststc’ o L OH " W dg' M sdzz € d tc" L dzed -
By sOBtsdz' Is" & W jdesdz dzs™ fHtedqtesud 2 yde
[JO tckprtSlwdize Olsd L HOIsdz Mmls: W J dats dz
" sltcOMW sted3OyY " tc' L dzts G 5 dds qiflads ° H 2O Y f
tcftetsH (.

ltcOrntsoalkzs yd odHuHtsmf j ydWw ' ydz' mis! W J dzts
‘Clsd ®BBttOdts ttsmdzddzed "L Htsd3 dzlz o Odz
ts dz/ dzc{” My sdzz € e’ L dzsGts MistclzC sz tc dz
‘90 Cdfmaisiodd HdkZk S zohmdBo [ Mt
toj OC wH RcdatH tots A P dzetf Bzd °ts oz ff
"9 yYydnm obtsteddzdzdr & sOBBAZ Is' @
Y BtedgQrPlszo Odzdzy Hdzv " sdz' 9 3] s@dR' o
"tsIsdC O ( Oyj lstsn dmétgllomicdL OCWlergmc;GEdﬂﬁs
9L O’ d313H" B tsdz' ¢ OdzH " 9 L ts
j ' OfmMsy' Oy' ° , O thdtse wedna
JnfMero Is Gin vivo. r gz j Cskz LOOWL Izo OdzdzW
sdoetsmls', wW¢ HBLBOO L Odzj yds Mlss ,
shdes IssSMmMduydedes ° B' G jdegdedrm d3j IsOdz
Ftocj dzsdatsets Lo oOwWL ko Odedza? dzOff tov s Czlz 1
2 Hts Coli3f dzj SMskzlsetstej dedzv . 1 O fsfdat
Is Is w sO Coddsttdd] st ftotso J HJ dzO
o Odgdzw ' sdz' 9 BjIsOdz' 9 SO Ctsdzds 60O
[ 5L tctsB dzjdalsts lsd;{;g’ldzlsr[: tsedgp L d#ﬁswc@dms
WEdC y' sdzOdz dets® L Odzy 3 dzsfils Is j
fr]lsJ W; dets dz' dzd ~ MY sdziz € Mdz' H
dz Wistcdiso Odzts’ Mls' 2 Csmlis’ tc s
oA 1IstaqudgGHz IsOls d Bsy s Blzls(d
Cdz' Isd dzdzts HyssCMmMde Oy CMmjcC
Oy’ sy adzsGj dzdzts L OB telzH dzj dzd -

Qo
&&W
S Q. "8’
g3 -
()

g§&
7]

"IEFIIEFOL—®
_dUTq—
)
7]
O

-q__m
THACHFOQEOITRIOFLR-00 28O

FegRIVF— 20 ONgS
8¢”L'm070g}rﬁlﬁ
=

%3@:@*
a ;
I

"Foe g3 F o

EE‘CRXQ—-Q'Jm'ﬂl_@&n@@qﬂ@ﬂﬁéé'_"\iim =, W
]

¢ ‘ fesedj B fEzyOfdss’ 308'1lt D3 'tdlsdYs @ 00@ ked dzdets®

f Is z ©dz
[ ftosy jbkitso hdo

¢
dz'



49

sotwfctrvdrJrsvvgxlidrfAursd¢ chdrmun [ W
4R JJRTR

[.s. JwisC dzg Cfs, ). [1bdzogetsh jdzjo, [.
[d2 oy jlstesof' SO Hjtey 0o d®  dsj

l e tstcd MlsOdzdey tesMmdzd dedets’™ Mdtetseo dded o
tesL f s e HY j dats. [ sy tcj ytse d dzd , h s dz
kshts wWodvwsls! Mmetss Y 'HEOEZ oz L dgdf wsidalz'S .
MissmMtseo dzats o Odzj t6° Odzd , -hcjddssH,lz, j kjOidy jdiel tizCids
9900 Ist ipw hts dz' Cko Odz' dzd 2 off d&zde yd
B Mlswis! Mw o totsfdzd dz . 1 © HOdzd di3d At j
2000 fws.d)s,0z00 dzOMissW dz& © o Odzj o' Oded o«
CtcO dzd , O dz0fgetsW dz6100 cfztsteidztsH dz' " dz' 2 H
IsOdzH OtclsdL Oy* °’ sO Cwodlstetsdze v ECfls®
Cte®@ dz2', OSC ' 9o Mo ' Is' K jls!dgwH toffridd® Isfdz’ d
d ¢ 5 dz0 dzdz” y' ‘' tsBBIsd. stc' @3 y! tsgts,
OQteOL ' COf " dwtcdetse s jdzj CtosWistcjLlz wo
Cte@ dzfp? €5 WOtLdBOY"' ' .

1" H yom odStsdzOdzdzy s CIsk o dL
tc &3O R jdzj Cltets¥W tstej Isd ydz nOtOCIsjtedmls
Cted Mis Odzts ) nBH' Az sEs o
f' dwtcdetsj dzj CSlstotsW stej Isd ydz 9 dzO f,ls d ohtstd Is
C tsisisleidaiz® " HYf tod® d3Miseo OR VSO dgd, dg s
dzls tc ts dz# LO o3 Mistsds H' 5 ydn to] -
73| dz' COtf! CtsEts L OMmtsB kz -dztsssd3Ods 'd 1o ff
Cedsd dz2ls Oy " ° 9 | Jty Oodz 2 Cdefnf J Syt
6 fwsojHjdd CgCmyOwleyRs sdasy” dgdzd » § ©J
fr]lstG(Du 5 OBt fjtjtej MistcOY' s o 1 jto)y
- 60" dzd . 1 0 tshdese ' tslsted BOdzedr toj L 2 d
odL dzOyJ dzdzw wCtsmislsO ¢ tzisHE

(
v
m
v
)
dz
lz

@

”LﬁmﬁngQ

SGCHESIFNONO =

.
72
7]
I

¢ ‘ fesedj B fEzyOfdss’ 308'1lt D3 'tdlsdYs @ 00@ ked dzdets®

f Is z ©dz
[ ftosy jbkitso hdo

¢
dz'



50
fJrwsftRr1L TWisVIZ8uvRIOGAWW ZHhwmp] & muwl

[. 1. t&h¢CO
rdz ey jlsesof:' $d2 dzOy' sdzOdz dzd 2

| ez dzlsl ZdzH O3j dzls ° Mdzlz 9 O dzdev s fddstsofigig o Ol Y
3" dzd cOdz' dzts’ mdtetso d dzd Is © M tod H tsoddm j
ftesyjm 9. lwd dzgj ftcOQoddzt dedZdz o S sted Mis ©
L tLodkitd jtL' ', obktdddtsects L OMmtsdzj
9 HCtodlstsdz HBsBERZzo Odzdzs’ S BtedMmdedrs & Y Odzd dz
LOdz' L tstolzH dzad s o Ouiztc d Isaf{dsf dasts Btdagfr @ Cts 3 0
Glolzdzls ' o . v Mo ' Is° mMfsmisjt" O’ Is! Mw Is] &
LdeJdZJ LO t©OrnbkdtsC ' dzlsj dzid o dats’ H' Wdz d
fl]dzlza Odzgdzv o kzc' dzv des’ ftotsdzdmdziso sMils’ ' alzOo
¢ L O2 &3O¢¥ Is ojJdzdClk fdhshkz fjtjo Oy dss
tesBdzj BO toj Ckdzr sdoa Oy’ ' (fdetse dzj dzdzv ) Is
I ¢} Qo zsGtcOH O G ' dzdzw e z ftesyd M
9 ' Hdztso dzj dzdzv § stelkzh jdzad s L J d3j 0 5 Is®DJ § tste ¢f fip
LO HSidBtsetss twjSbkdz Isdo Oy’ ctkzdzlskz. A
BOMde " 9 dzO h ORlsdzedesr ©' HO OdzO= . [ dzv  Milse
LOMlssmMsolz® Is' Mw dz2OMdI SO dzO Y ts9 § ton dz h
fsHOdd~ Mk df U0 B , -shfAxejdtelzdts dzts dzd dzO d3q ,
Clozdzs Oz bk to' L desBB3Odz’ sdesdzz M s dzkz yJ dzdz’
ftosotsHdI! MW jCtsdztse " Yydad 2 Bsdz Iststed dzg@ H '

1G' Hdzts ftetso JHjdedr dzOd3d HsMdz' HY j dz'
1060z dzgd?2 o3 Mils ckdzzmkz bk H MA@, H6AdR ~» ZCUsL
f stecsHO d3 Misdls! 0, 1% ckzdzzmlz, C-g38zd MO O
CtozdzsF)y1, TaCdsd 100 ¢ “CBLRzddgEEE 1N cuxc el
10°-1, 2% ( odz¢llsBdztO Bfifiidh 56 5 ©Bas,zUAs 2() RS dgs @@L C
Ctokzdzlskz) , i 4 .,d® j tedg®L DG ts. 1c0tg BRI ¢ Ok @ tiz@z
n9. ), mMdtdH d3 € tctstsBacilludzcereds' adillu§ guegidesO y dz
Bacillus megat heri‘'unt i jOc jHoASHRrQEE®EFEUSL C
Azotobacter chroococcum Rhizobium trifolii, Rhizobium lupine Actinomyces
viridochromogenesPenicillium liliacinum, Globisporus Mortierella minutissima
Ftcj ®1 P98 ( BE dBisdz Od3" O¢C F/8Mdlsw./ 1&tslz dzlssiAc
COOWOLL [(/Mdste. Gwkdidsk LO 1 Soe.): d0O +
¢ ctinomycesroseus Aspergilluswentii, Penicillium luteum Fusariumbulbigenum
Chrysosportium Etij20L.608 ( &3¢ d3ts dz! Oz OC BE/16,¥ tc.
(Be/ 1Gte. G tolziddls )’ [G/MI@BEOd&zOLRdZsE L O 1 Ro.

v OCddz yddzesdy ctlzdzls dzO H ' dzw dz§ O 64 S Iz
Codgdz’ Mmis f 56 dzd dzO dzdzv . [ dzw f sdz' § " j dzdgw 1
L BOG Oy  dzdzw 3" CtesB dzse s M adDOdrdz? dafgjsdz'~1t te
fJte' sH L L OMlistsffsed® dpdewj ddzdc-tec dpldcty sotslzd = f S tc

CbkOd df ftesedzj s Mz yOfmdas’ 308 1D 'sB'ls'dVls @ 00®' e dzdzts * |

f Is Iz
[ ftetst j,bGis® Mz

¢
dz'



51
SURFACE LIPIDS OF PLANTS AS STRESS MARKERS

Natalia Shtemenko

Department of Biophysics and Biochemistry,
Dni pr opet r ownavpUkraine7a8hte@enko@yahoo.com

Surface lipids (SL, epicuticular lipids, surface waxes) of plants is a protective
layer, composed from superhydrophobic molecules of-thragned ethers, fatty acids,
hydrocarbons, alkohols, aldehydes d&etbnes’ the major components. Achievements in
the biology, biochemistry and biophysics of SL during last two decades are very
significant, nevertheless, some aspects of the problem are still enigmatic. For example
origin and functions of minor compents such as terpenoids, flavonoids, cyclic acids,
etc. are practically unknown. Influence of environmental and anthropogenic stresses on th
content of SL belongs to low studied problems also. The aim of the investigation is to
elucidate the extent andrdctions of possible alterations in the process of biosynthesis of
SL molecules in the presence of some toxicants and realize if some SL molecules could b
stress markers. Different plant species are investigated. The emphasis is made on sor
water plantsyepresentatives dflelophytesthat were used in remediation in constructed
wetlands, were shown to have a specific content of SL and to be good absorbers c
toxicants. As toxicants in model experiments the substituted aromatic (chlorobenzene
nitrotoluens, oktyt, nonylphenolesi disruptors of endocrine system) were taken and
some plants grown on s ewag edyeplam @gerimdgntal)D n i
with complex contamination with organics and heavy metal salts were investigated.
Spectral (Foder transform infrared, FTIR), molecutdynamic characteristics
(thermogravimetric analysis coupling with FTIR in air and in nitrigen atmosphere, TG
FTIR) and content of components (@4S) were considered. FTiBpectra of SL of
control and experiment@ | ant s had some dipfrfiernenccas ai:r
area of carbonyl absorbtion. Thermogramms (TG and DTG) and evolutional profiles of
water, carbon dioxide and carbon monooxide had some differences in control anc
experimental plants that cfims their different moleculadynamic characteristics,
dependent from content and associative abilities. Dominating fatty acids in SL in the most
of the species were fatty acids ©fs and Gggroups; among hydrocarbons prevailed the
odd numberedC,s - C,9 components Changes in SL composition took place under
influence of contaminants: the content of fatty acids changed in SL of experimental plants
in comparison with control; especially significant was increasing of unsaturated fatty acids
in water plant. Process of adaptation to toxicants in SL of the investigated species differed
in influence on biosynthesis of lorgpained compounds: in some we have found inhibition
of elongation, resulted in decreasing of laigained fatty acids and hydrocarbonsopiher
species there was strong increasing of the content of fatty acids with chain ma@gpthan
Some differences between control and experimental plants were found in minor
components of SL. On the present state of our knowledgemay conclude that
contaminants influenced on biosynthesis of SL components; these changes concerne
processes of elongation and desaturation of SL components; the reply to contamination |
specific for a specie. Such influence of contaminants to our mind may occur in two ways
as proper enzymes or enzymatic systems inhibition (promotion) or as direct including of
metabolites derived from toxicants of organic nature (for example pyruvate) to SL
biosynthesis. Supported by NATO CLG grant98303.
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CONFIRMATION OF ANTIOXIDANT PROPERTIES OF CLUSTER
RHENIUM COMPOUNDS IN THE MODEL OF TUMOR GROWTH

Inna Klenina

Institute of Gastroenterology of the Academy of Medical Sciences of Ukraine,
inklenina@yandex.ru

In our previous works iwwas shown, that rhenium compound with organic
| i gands br ake @8)deavalopniest. Inceapermmentsonmiaro high
antiradical activity of cluster rhenium compounds which is shown in ability to
clearing of an artificial radical, on speed reaghaorresponding values of natural
radicals and in stabilization of red blood cell (RBC) membraResently, we
showed thatrhenium compoundsnay interact with blood proteins and some
enzymes in vitro, for example, with acidic phosphatase, amino acid
aminotranspherases and glucosooxidase (result not published), which change the
activity. In experiments in vivo these compounds have high antihemolytic activity.
The purpose of this research is to investigate antioxidant propeftis®eme
rhenium compoundalone and together with cisplatin.
We stug the influence of rhenium complex compounds on content of secondary
product of lipid peroxidation (LP) malonic dialdehyde (MD)enzimaticactivity
of superoxide dismutas€SOD) and on the condition of rat aakidant thiol
/disulfide system(SH/S-S-) of red blood cells with T8. Rats were divided into
groups: intact; with implanted tumor T8; T8 and rhenium complex compounds
(ll1); T8, cisplatin and rhenium compounds. Dueth® tumordevelopment the
increaseddvel of MDin 1.5 times and decreasing of SQ@Dtivity in 1.4 times
were observedIt was displayed decreasing €8H groups concentratiom 5.6
times (p<0.05) and increasing d&-S- groupsin 3.4 times.Under introduction of
the rhenium complex compoudls in liposome form MDevel was decreased and
SOD activity was increased and also disulfide content was decre@aSetl times,
that was close to normal statelhere was also a tendenityincreasing of thiol
contentin 1.8 times.Especially essential waacreasing of thiolsn 7 times and
decreasing of disulfiden 1.9 times after itvoduction of cisplastini rhenium
system in liposome forsn The antioxidant properties of cluster rhenium
compounds in the model of tumor growth were confirmed and spedisitisity of
thiol/disulfide system of blood to introduction of metaganic substances was
demonstrated.
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HETEROGENEITY OF HEMOGLOBIN IN BLOOD IN THE
MODEL OF TUMOR GROWTH

T.N. Polishko, N.I. Shtemenko

Dnepropetrovsk National University,2 Gagarin ave49050
Dnepropetrovsk, Ukraine,
e-mail: Polishko.labd@mail.ruashtemenko@yahoo.com

The energy metabolism of tumor cells is quite different from that
of normal cells. A characteristic property of malignant cells is their high rate
of glycolysis. Normal cells depend on oxidative phosphorylation to
synthesize ATP, but even in the presence of oxygen, cancer cells exhibit an
i ncreased capacity for | actate produ
glycolysis correlates in general with the degree of malignancy. Although the
production of ATP via aerobi glycolysis is inefficient, this selective
adaptation may be a mechanism of survival for tumor cells under conditions
of poor vascularizatiorNormal adult human red blood cells (RBC) generate
energy almost exclusively through the metabolism of glucoseapty via
the EmbderMeyerhof pathway and the pentose phosphate shHurse
pathways produce the cellular energy crucial to RBC survival and
maintenance of proper cell function. Malignant cells show an increased
glucose uptakén vitro andin vivo. This process is thought to be mediated
by Gluts, the human erythrocyte glucose transporter, the expression and
activity of which is regulated by oncogenes and growth factors. In our
previous works we have described the newPRantitumor system, where
cispldin and cluster rhenium compoundasre used as effective preparations
against Guerinds carcinoma devel opmer
levels and some types of Hb in blood under influence of th@tRsystem
with the use of three rhenium substas.Cluster rhenium compounds with
organic ligands with formula: [R@-C:H.CO,),Cl]Ji Rel, cis
[Rex(AdCOO)CI, 2CH,CN - Re2, [Rg(GABA).Cls (H,0)]2H,O - Re3
were investigated. Fetal Hb (FHb) and glycosylated Hb (HbAlc) were
tested by the method of calun liquid chromatographynvestigations of the
Hb heterogeneity showed that in the blood of animals of T8 + cisplatin
group the concentration of HbAlc was much higher (up to 7 %) than in the
control group (4,24,5%). In some cases, where the inhibitiorthe tumor
by cisplatin was not so strong, we have found the FHb (0,3%), which was
almost absent in the other groups. Higher level of HbAcl is known to appear
in RBC and plasma of the patients with some types of cancer. FHb is an
established serologicaldicator of cancer. Cluster rhenium compounds may
influence on the energy metabolism of RBC and the process of Hb forms
expression. Further investigation of the Hb heterogeneity in this model may
lead to propositions of the markers of the effectiveness ntiCaacer
therapy.
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THE ROLE OF CYSTEINE CATHEPSINS IN PATHOGENESIS OF
THYROID MALIGNANT TU MORS

Chorna V.1, Lyanna O.L.

Dnepropetrovsk National University, av. Gagariid, Ukraine, 4960,
v-ch-49a@mail.ru

The development of malignant neoplasm is one of the carefully studied
prodems in modern science. Despite on both noticeable progress in understandin
of pathogenesis and development of diagnostic and treatment methods, during la
ten years oncologic morbidity continuesgrow. Against a background of active
researching of ngasm origin processes there are a lot of unclear in mechanisms
of cell tumor transformation, their acquisition of properties that let grow and
metastasize avoiding anticancer mechanisms of organism and applied treatmel
methods. The research of biochemicarocesses occurring in cell during its
transformation on malignant one; the accompanied changes of metabolism an
functioning of its enzymatic system are in particular interest.

Deranged expression and secretion of cathepsins, their location in cell anc
regulation of activity are distinctive features of tumor cell. Lysosomal cysteine
cathepsins and their endogenous inhibitors are the most perspective as tumc
growing markers and prognostic factors during malignant neoplasm.

The aim of the work was to search both the activity of one of the most
active and widespread lysosomal cysteine proteases cathepsin B, in biologice
fluids (blood plasma and urine) of patients with different types of thyroid cancer
and the physicochemical properties of cathepsimobhfpostoperative material of
the thyroid cancer patients.

Using scheme of extraction and purification of cysteine cathepsins (that
included: homogenization, saltrmgyut by ammonium sulfate, affine
chromatography on azocasegarose, affine chromatograployn concanavaline
A-agarose, gdiltration and SDSPAAG electrophoresis) the purified cathepsins B
from malignant thyroid tumors (papillary and follicular carcimnomas) were
obtained. These enzymes had the same molecular weight (29 kDa), but wer
different in physicochemical properties (Vmax, KM, character of reaction rate
dependence on substrate concentration) and their ability to hydrolyze
thyroglobulin.It was shown that in thyroid oncological process there were changes
of cathepsin B activity levelsipat i ent s6 postoperative
that depended on tumor malignant degree. In urine of patients with benign anc
malignant thyroid tumors, the difference in cathepsin B activity level character was
obtained.

The results obtained could be etiive indices of organism reaction on tumor
invasion and demonstrate the proteolysis deranges in whole organism during
thyroid tumor transformation; and it put into consider cysteine cathepsins as
additional appraisal indices of disease aggressivenessraation of thyroid
pathologic state.
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IONS DISTRIBUTIONS INFLUENCES ON BIOELECTRICAL
PROCESSES IN CELL

*Z. lvanytska, *E. Lychkovscyj, **D. Sanagurskyj

*Danylo Halytsky Lviv National Medical University,
Pekarska st., 69, Lviv 79010kraine
E-mail: zivanytska@ukr.net
**|van Franko Lviv National University
Hrushevskogat., 4, Lviv, 79005, Ukraine

Among a lot of cell components the potential generating ioigs as¥a’, CI
andC&" play key roles as specific regulatorsrétabolicsystemdifferent types
The ions distribution nature between intracellular fluids and extracellular
environment and ions permeability peculiarities d¢iie plasma membrane are
employed to study the membrapetential changescluding ion mechanisms of
the resting potential generation.

The am of research waso describe and investigate how is chandtjeel
genuine tansmembrane potentiith time.

It is known that the negative surface potential is created by essential
prevalence of anion groups of the membrane surface, which influences both or
near membrane ion concentrations and the activity of vetlagendent chrnels
in the membrane. The surface charges are reason of a diffused electric double lay
in the solution appearance and result in a surface poteftrd. genuine

transmembrane potenti&d is defined by the surface potentials atititernal and

external surface{(s and (, respectively and the potential that would be
measured by two electrodes in the bulk agueous solutions across the membrane
the measured membrane potentigl).

The ions species locatenh the membrane are anki of alkaline ion and a
kind of halogen ion. The cations adsorbed on the negatively charged heads c
ionizable lipids modify the surface charge densities of the plasma membrane.

Agents that change near located to the membrane ion concentiatiems
thesurface potential

Using Gauss 06 d{Chapmaathebry antl the Geathamg equation
noted equations that determined #ugface potential(sand( on the polar head
of lipids.

Thus if the ionic concentrations in the bulk solutions are given, welale
to know howthe genuine transmembrane potentiaties every second by usage of
the model equations.
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