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ecent studies indicate that DNA loop do-
R mains are not only the key element at higher
level of chromatin organization but also in-
volved in various functional activities within cell
nucleus. In addition to conservative loop domains
(e. g., associated with nuclear lamina), many loops
may appear as a result of transcription regulation,
DNA replication and repair. Therefore, the distribu-
tion of the loop domains between different fractions
varies in dependence on functional state, phase of
the cell cycle and cell type. The aim of this study
was to investigate peculiarities of the loop domain
organization in lymphocytes at different stages of
their activation and in human glioblastoma cells.
Human lymphocytes were isolated by centrifu-
gation in density gradient and transformed with in-
terleukin-2 to obtain lymphoblasts. Human glioblas-
toma cells (T98G) were grown in DMEM and then
synchronized at Gl phase of cell cycle by incubation
in serum-free medium for 48 hours. The organi-
zation and redistribution of DNA loop domains in
these cells were investigated using kinetic approach
of single-cell gel electrophoresis (the comet assay).
We estimated the DNA amount in the comet tails
and contour length of the largest loops in the tails
depending on the electrophoresis duration.

We observed significant differences in the ki-
netics of DNA exit during electrophoresis between
all the cell types investigated. First of all, for T98G
cells and lymphoblasts at 44™ hour after transforma-
tion (G2 phase of cell cycle) the decreasing in the
maximum amount of DNA that can migrate into the
comet tail was observed in comparison with inac-
tive lymphocytes (GO phase) and lymphoblasts at
24" hour after transformation (G1 phase). This dif-
ference was probably due to a decrease in the num-
ber of loops with contour length from 50 to 150 kb.
Secondly, the amount of small (up to 30 kb) surface
loops was almost two-times higher for both types of
lymphoblasts in contrast with lymphocytes. Moreo-
ver, the correlation between the DNA amount in the
comet tails and the tail length implies that the con-
tour length of the loops is distributed exponentially
and distribution parameter, the loop density, is de-
pendent on the cell type.

Our findings indicate that the comet assay may
be applied to detect some DNA loops redistribution
in cells with different transcriptional activity or at
various stages of cell cycle.
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he mechanisms of HIF3a subunit effect on
I adaptation to physical exercise remain to be
uninvestigated.

In our experiments we knocked down Hif3a
using siRNA to study rats endurance capacity. Real-
time PCR analysis was performed for quantitative
evaluation of HIF3a, IGF1, GLUT-4 and PDK-1 in
m. gastrocnemius, m. soleus, in the lung and heart
tissues. Mitochondrial respiratory function and elec-
tron microscopy were performed.

The knockdown of Hif3a using siRNA increa-
ses the time of swimming to exhaustion 1.5 times.
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The level of mitochondrial NAD- and FAD-depen-
dent oxidative pathways is decreased, however ef-
ficiency of phosphorylation is increased after HIF3a
siRNA treatment. Some destructive changes in mus-
cle tissue were detected in animals with siRNA-in-
ducing silencing of Hif3a.

Optimization of oxidative phosphorylation in
mitochondria and increase of HIF dependent gene
(Pdk-1) expression explain the effect of Hif3a silen-
cing that led to the significant increase of endurance
capacity of rats.
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acteriophages are regarded as promising
B tools for the control of bacterial pathogens.

Viruses with broad host range, able to infect
not only different strains, but even genera of bacte-
ria are referred as polyvalent. Two bacteriophages
of Podoviridae family, E105 and TT10-27, obtained
from amylovora-like bacteria Erwinia “horticola”
and isolated from plant material, affected with fire
blight (Erwinia amylovora), respectively, are polyva-
lent. They perform productive infection in 2 different
species of bacteria: both phytopathogenic £. “hor-
ticola” and plant-associated Pantoea agglomerans.

Determination of the mechanisms underlying
the expansion of host range is a keystone of phage
characterization and gives insight into virus/host in-
teraction details. To reveal them, phages’ DNA was
sequenced and analyzed. Methods of DNA sequen-
cing and Bioinformatics were used.

Sequence analysis revealed that E105 belongs
to genus of phiKM V-like phages. Its DNA composi-
tion is highly unique and shares high percentage of
similarity only with 1 genome in GenBank, of Pan-
toea phage LIMElight (NC_019454.1). E105 DNA of
43 856 bp with direct exact terminal repeats is com-
prised of 55 ORFs, 54 of which are protein coding
sequences (CDS) and 1 is a tRNA gene. They are
placed on plus-strand and can be divided into early/
middle and late genes regions. Phage DNA possesses
high GC% content — 54,46%.

Phage TT10-27 is a representative of N4-like
phages; its close relatives are Erwinia amylovora
phages Frozen (NC _031062.1) and Ea9-2
(NC _023579.1). Its DNA is larger (74 143 bp), fea-

tures direct various repeats, contains 90 ORFs, in-
cluding 4 tRNA genes and at least 1 gene of bacte-
rial origin; 86 CDS are transcribed from plus-strand
(early and middle genes) and minus-strand (late
genes). Phage DNA codes heterodymeric T3/T7-like
RNA polymerase, as well as virion RNAP, ORF68,
huge protein of 3491 aa that is packed into virion
along with DNA. GC % content of DNA is 46.8%.

Though phages’ E105 and TT10-27 DNA se-
quences reveal no significant similarity to each
other, they both code for a protein, responsible for
interaction with host cell surface that possesses de-
polymerase activity. ORF47 (E105) of 857 aa and
ORF83 (TT10-27) of 881 aa reveal homology to
EPS-depo (extracellular polymeric substances/ex-
opolysaccharide depolymerases) of various Erwinia
phages of Podo-, Myo- and Siphoviridae families.
E105/TT10-27 EPS-depo protein sequences align in
C-terminal region (responsible for interaction with
host), and share no similarity in N-terminus, that is
responsible for protein attachment to phage virion.
Predicted tertiary structure of C-termini of both pro-
teins coinscides with crystal structures of hydrolases
(galacturonidases).

Broad host range of viruses E105 and TT10-27
is determined by their attachment apparatus, mainly
its EPS-depolymerase activity. Thus, phages of dif-
ferent genera, with different morphology, strategies
of transcription/replication share similarly organized
EPS-depo protein that allows for their polyvalent
feature. Further study of these phage-coded depoly-
merases can provide the background for antibacterial
tools construction against phytopathogens.
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H ydrogen sulphide (H,S) is gaseous trans-
mitter that causes many effects in orga-
nism including reduction of infarct zone of
myocardium and improving vasorelaxation. Exoge-
nously applied H,S donors protect the heart against
ischemia-reperfusion (I/R). In cardiovascular system
H,S is produced from amino acid L-cysteine mainly
by cystathionine-gamma-lyase (CSE). CSE can be
inhibited with DL-propargylglycine (PAG). Earlier
we demonstrated that L-cysteine alone had no sig-
nificant effect on cardiac function, however, PAG
increased resistance of myocardium to ischemia.
Pre-treatment of PAG and L-cysteine manifested
in strong cardioprotective effects. We decided to
investigate how biochemical indexes changed in
heart tissue. Six month Wistar rats were divided into
four groups: 1 — control, 2 — hearts after 20 min of
ischemia and 10 min of reperfusion (I/R 20/10), 3 —
PAG (11.3 mg/kg 10 min) + L-cysteine (121 mg/kg
30 min) without I/R and 4 — PAG+L-cysteine after
I/R 20/10. The hearts were isolated by Langendorff
preparation. The heart tissue was examined for su-
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peroxide radical, hydroxyl radical, peroxide, per-
oxide radical and diene conjugates content, nitrate,
nitrite and H_S levels, iNOS, ¢cNOS and H,S-syn-
thesizing enzyme (CSE+CBS) activity. I/R caused
oxidative stress in terms of increased ROS produc-
tion. The 2.4-fold increase in diene conjugates in-
dicated intensified lipid peroxidation in I/R cardiac
samples probably due to the significant increase in
hydroxyl radical ((OH") generation rate. That was
absent in I/R group pretreated with PAG+L-cysteine.
Lower activity of H,S producing enzymes and H,S
level was observed in group 4 vs 3. The activity of
constitutive synthesis of NO decreased 5.5 times in 2
group and was 2-fold renewed in 4 vs 2. NO produc-
tion changed in the same manner. There was neither
increase in iNOS activity nor NO,-levels elevation
in group 4. PAG+L-cysteine significantly decreased
reactive oxygen species production and diene conju-
gates. Thus, pre-treatment with PAG and L-cysteine
showed strong protection against oxidative stress
and reperfusion injury induced by ischemia.
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is-(3-5’)-cyclic dimeric guanosine mono-
B phosphate (c-di-GMP) is in the spotlight of

the scientists as the result of last achieve-
ment of microbial genomics and great interests in
microbial communities. Cytoplasmic c-di-GMP is a
bacterial secondary messenger, that regulates nume-
rous of physiological processes: cell-to-cell commu-
nication, biofilm formation, motility, virulence, etc.
Depends on concentration of this regulator bacteria
shifts its life-form from motile to sessile (biofilm
formation). It is found that c-di-GMP affects all sta-
ges of the biofilm formation process in Pseudomonas
aeruginosa from the beginning of adhesion to bio-
film decay. This compound regulates biosynthesis
of matrix components, quorum sensing signal mole-
cules, biosurfactants. That fact, that the direction of
many processes change in bacterial cells depends on
c-di-GMP, led to hypo- and hyperproduction strains
construction. Their use allows extending knowledge
in the role of this compound in many bacterial cells
processes and the possibility to use this molecule as
an instrument for biofilm formation control.

The aim of this work was to study the ability
to produce rhamnolipids by P. aeruginosa strains
with different levels of c-di-GMP synthesis. This
was used mutant strains: PAOl pJN2133 with very
low biosynthesis of c-di-GMP and PAOl wsp F1
with overproduction of this second messenger. For

comparison, using wild-type strain of P. aeruginosa
PAO1. The incubation was carried out in LB medium
at 37 °C with shaking at 150 rpm/min.

The results show that during the first five days
of incubation rhamnolipids content in the environ-
ment was maintained at a level that was reached after
24 hours. This pattern of accumulation of surfactant
was inherent in all three strains. But for further incu-
bation (the seventh day) the picture changed. When
strains PAO1 and PAO1 pJN2133 rhamnolipids con-
tent increased significantly compared to the previous
study period (5 days), 3 and 4 times, respectively.
The level of surfactant biosynthesis strain PAOIL
wsp F1 has not changed. It should also be noted that
the strain with low level of c-di-GMP in all study
periods produces more rhamnolipids than P. aeru-
ginosa PAOL. On the seventh day the difference be-
tween them was 60%.

Previously we found that P. aeruginosa PAO1
pJN2133 cell is more mobile in comparison to
P. aeruginosa PAO1 cell and have low adhesion and
biofilm formation abilities. We assumed that these
features of the strain PAOl pJN2133 are due to its
ability to synthesize large amounts of thmnolipids.
This was confirmed in this study.

P. aeruginosa strains with reduced biosynthe-
sis c-di-GMP are potential candidates for the biosur-
factant production.

117



ISSN 2409-4943. Ukr. Biochem. J., 2017, Vol. 89, N 3

HYPERTHERMIA PREVENTS CARDIAC
REPERFUSION INJURY PROBABLY VIA INHIBITION
OF MITOCHONDRIAL PERMEABILITY TRANSITION

AT LANGENDORFF RAT HEART MODEL

A. KIPARYS', Y. GOSHOVSKA?, V. SAGACH?

!National University “Kyiv-Mohyla Academy”, Kyiv, Ukraine;
’Bogomoletz Institute of Physiology, NAS of Ukraine, Kyiv;
e-mail: annykiparis@gmail.com

yperthermia might induce damage as well
H as increase of cardiac tolerance to ischemia.

Such divergence obviously depends on
the degree of temperature increase. Hyperthermia-
induced cardiac tolerance is greatly determined by
ROS and heat shock proteins implications. On the
other hand, one of the main targets for cardiopro-
tection is mitochondrial permeability transition pore
(MPTP), which is not described in hyperthermia. We
studied two regimes of hyperthermia in order to es-
timate the dependence between hyperthermia effects
at heart function and MPTP opening.

We used Wistar male rats aged 6 months. Iso-
lated hearts were perfused by Langendorff prepa-
ration with on-line registration of left ventricular
developed pressure (LVDP), coronary flow and
evaluation of oxygen utilization by the myocardium.
Hyperthermia was modeled as the increase of per-
fusion solution temperature from 36.5 to 39.5 °C or
41.5 °C during 15 min before 20 min total ischemia
and 40 min of reperfusion (I/R). “Opened/closed”
state of MPTP was evaluated by UV-measuring of
the levels of mitochondrial factor (MF) which re-
leased from the inner mitochondrial space into sol-
utes outflow from the coronary vessels of the iso-
lated heart.
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In our experiments I/R strongly depressed
cardiac contractile activity of isolated rat hearts
(n = 5). At the 40" min of reperfusion the average
values of LVDP, dP/dtmax and coronary flow re-
covered only to 30, 35 and 75%, respectively from
the initial values. However, the contractile activity
of hearts which underwent 15 min of 41.5 °C hy-
perthermia was not renewed at all (n = 4). On the
contrary, hearts which underwent 39.5 °C hyper-
thermia (n = 6) showed 68%, 71%, 90% recovery
of LVDP, dP/dtmax and coronary flow, respectively.
At the 5" min of reperfusion oxygen cost of myocar-
dial work was increased 11.3 times compared to 3.2
times in 39.5 °C hyperthermia pretreated hearts. The
MF level in outflow solutions collected at the 1st min
of reperfusion was significantly lower compared to
non-hyperthermia hearts.

Thus, 41.5 °C hyperthermia depresses the heart
function and aggravates reperfusion injury of iso-
lated rat heart, whereas 39.5 °C hyperthermia reveals
cardioprotective effect in terms of contractile activi-
ty restoration and optimization of oxygen utilization
by ischemized myocardium and greatly decreases
MPTP opening at the reperfusion.
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he nuclear membrane forms a semi-permea-
T ble barrier for the movement of molecules

and ions. Transport between the cytoplasm
and nucleoplasm occurs through a large number of
nuclear pores and ion channels with different bio-
physical properties.

In this work we have studied the biophysical
properties of the ion channels in the nuclear mem-
brane of cardiomyocytes. Nuclei from cardiomyo-
cytes were isolated by homogenization. Single ion
channels were recorded from nucleus-attached and
excised patches of the nuclear membrane in the
voltage-clamp mode of the patch-clamp technique.

We have registered many ion channels with
different properties in the nuclear membrane of car-
diomyocytes, including LCC-channels, and inositol-
1,4,5-trisphosphate receptors. Our results indicate
that LCC-channels were selective for monovalent
(K* and Na") cations and demonstrated voltage de-
pendence. At positive potentials, the activity of
these channels is significantly more intense than at
negative potentials. In symmetrical KCI solution, the
slope conductance of the LCC-channels in the nu-
clear membrane of cardiomyocytes was 209 £ 13 pS
(n = 44). Considering biophysical properties such as
conductance, kinetics and voltage dependence, we
conclude that in the nuclear membrane of cardiomyo-

cytes are expressed similar or identical LCC-chan-
nels, which we had identified and described earlier
in the nuclear membrane of neurons.

We have also first registered IP3Rs in the na-
tive nuclear membrane of cardiomyocytes, which
differ in their properties from of all other isoforms
of [P3Rs. The slope conductance of the IP3Rs in the
nuclear membrane of cardiomyocytes in symmetri-
cal KCI solution was 384 + 5 pS (n = 4). All known
types of IP3Rs are blocked by Ca?* in concentrations
less than 1 uM, however, our experiments showed
that IP3Rs of cardiomyocytes were not blocked by
high concentration of Ca*" (up to 100 uM) in solu-
tion. It is known that IP3R2 prevail in the nuclear
membrane of cardiomyocytes, therefore we assume
that we recorded receptors of type 2 in this mem-
brane.

Therefore, we have found in the native nuclear
membrane of cardiomyocytes LCC-channels. We are
the first to register the inositol 1,4,5-triphosphate re-
ceptors and to show that they are functional. Also,
we found many types of ion channels with different
conductivity, which have yet to be investigated.

The publication is based on the research pro-
vided by the grant support of the State Fund for Fun-
damental Research (F-70, project 17884).
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(IPre) is a known powerful protective strate-
gy that is implemented in many experimental
models in vitro, in situ or in vivo. It is well estab-
lished that the main target of carioprotective effect
of IPre is mitochondrial permeability transition pore
(MPTP) that is opened under reperfusion. Since IPre
demonstrates antioxidant effects, we hypothesized
that IPre might be realized via activation of glu-
tathione system. Thus, the aim was to evaluate the
effect of glutathione synthesis inhibitor - buthionine
sulfoximine — BSO at protective action of ischemic
preconditioning in isolated rat heart model.
We used 6 month Wistar male rats. BSO
(22 mg/kg, Sigma) was injected intraperitoneally
(for 40 min). We registered cardiodynamic parame-
ters (left ventricular pressure (LVP), dP/dt, heart
rate, coronary flow) and oxygen utilization by Lan-
gendorff isolated hearts. IPre (3 episodes of 5 min is-
chemia and reperfusion) was provided before 20 min
of ischemia and 40 min of reperfusion. The levels
of mitochondrial factor (as an indicator of MPTP
opening) were measured as increased UV-optical
density (OD) of coronary solutions outflow the iso-
lated hearts before and after ischemia.
The data showed that the initial values of heart
indexes (LVP, heart rate, coronary flow, dP/dt and

T he phenomenon of ischemic preconditioning
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oxygen cost) did not differ in control (n = 5) and [Pre
(n = 7) groups as well as pretreatment with BSO
(n="7). IPre induced a significant restoration of con-
tractile function of isolated rat heart specially in the
early postischemic period: at the 10" min of reperfu-
sion LVP was 82.5 + 8.8% vs 32.7 = 7.9% in control.
In BSO+IPre group the LVP restored to 70.6 + 7.9%.
The relaxation index (dP/dt min) was 78.7 + 5.8%
in IPre, 89.4 + 16.6% in BSO+IPre vs 28.0 + 6.7%
in control group. Ischemia-reperfusion induced a
considerable increase of OD of outflow solutes col-
lected at the 1st min of reperfusion with “peak” of
absorbance at 245-250 nm. It was found that [Pre
strongly prevent appearance of the “peak”. Pretreat-
ment with BSO slightly increased OD of coronary
effluents at the 1 min of reperfusion, however, it
was significantly lower than in control.

Thus, one-time administration of glutathione
inhibitor BSO at least in selected dose does not
eliminate the protective effect of IPre in terms of
heart function restoration. Moreover, the level of
mitochondrial factor was not affected by BSO treat-
ment indicating strong realization of IPre-induced
protective program.
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Phaeodactylum tricornutum is a marine dia-
tom capable of conducting the reactions of the dia-
dinoxanthin cycle. This mechanism is believed to
play a crucial role in the photoprotection of algal
photosystems and is based on the de-epoxidation of
diadinoxanthin (Ddx) with the production of diato-
xanthin (Dtx) under the intense light conditions, and
the epoxidation of Dtx to Ddx, when amount of light
absorbed by diatoms falls to lower level. The aim of
this work was to evaluate the influence of arsenic
stress on diadinoxanthin cycle. Phaeodactylum tri-
cornutum was cultured in the f/2 Guillard’s medium.
As a source of arsenic, sodium arsenate (Na,AsO,)
was used. After the growth in media containing dif-
ferent concentrations of sodium arsenate, the cul-
tures were exposed to intensive light and samples
of media were collected after 5, 10, 15, 25 and 45
minutes of exposition. Additionally for the analy-

sis of the rate of Dtx epoxidation, the samples after
45 min of strong light illumination were incubated
for 4 hours under weak light condition. All the sam-
ples were immediately frozen in liquid nitrogen,
stored in -80 °C and then the content of Ddx and
Dtx was measured by HPLC with photodiode ar-
ray detector. The ratio of Dtx content to the sum of
Dtx and Ddx contents (DES) was determined. The
effect of arsenic was observed both on epoxidation
and de-epoxidation reaction in P. tricornutum cells.
Data showed higher de-epoxidation rate, measured
as the change of DES value over the course of il-
lumination, in diatoms cultured with the addition of
arsenic. Moreover, such treatment, at any tested con-
centration, caused the increase of DES value of non-
illuminated cells, compared to the cells not treated
with arsenic.
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H ydrogen sulfide (H,S) is one of the three
biological gaseous mediators, which takes
part in regulation of variety of functions
in cardiovascular system. H,S is produced enzy-
matically by three different enzymes: cystathionine
B-synthase (CBS), cystathionine y-lyase (CSE), and
3-mercaptopyruvate sulfurtransferase (3-MST),
which works in tandem with cysteine aminotrans-
ferase (CAT). Because of the fact that the last two
enzymes are located in mitochondria and oxidation
of H,S also takes place in mitochondria, it becomes
clear that mitochondrial origin H,S, plays a great
role in the cardiac and vascular functions regulation.
However little is known about the impact of mito-
chondrial origin hydrogen sulfide on heart resistance
to calcium overload and the sensitivity of MPTP to
this cation.

To investigate the role of mitochondrial origin
H,S in cardiac function under calcium overload and
in Ca*-induced MPTP opening in rat hearts.

In our work we used adult (5-7 months) Wistar
rats. Cardiodynamic parameters such as left ven-
tricular pressure (LVP), dP/dt, heart rate, coronary
flow and oxygen consumption were registered using
Langendorf isolated rat heart. Calcium load was car-
ried by adding of CaCl, in perfusion solution every
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10 min until the concentration of calcium increased
from 1.7 to 12.5 mmol/l. Rat heart mitochondria
were isolated using differential centrifugation meth-
od. MPTP opening was registered spectrophotomet-
rically as mitochondrial swelling.

It was shown that the inhibition of mitochon-
drial H,S-synthesis enzyme had a negative influence
on initial cardiodynamic parameters. In particular,
the LVP and the rate of contraction and relaxation
of myocardium decreased twice. Coronary blood
flow decreased by 1.12 times, while the heart rate
was tended to increase. We found that the hearts of
experimental animals developed less powerful reac-
tion under the calcium overload that manifested in
reduced parameters of LVP, coronary flow and heart
work intensity. The inhibition of 3-MST by O-CMH
(in vitro and in vivo) causes significantly dose-de-
pendent increase of Ca*-induced mitochondrial
swelling in adult rat heart. The highest concentration
of inhibitor (10~ mol/l) that were used increased this
parameter 2.3 times.

H,S which is synthesized in mitochondria has
the great impact on regulation of cardiac functions,
in particular on cardiac resistance to Ca?" overload
and on calcium-induced MPTP opening in rat heart.
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ydrogen sulfide (H,S) as well as nitric oxide
H belong to gas transmitters’ family and play

an important role in vessels’ tone regula-
tion. It was shown that H,S reveal cardio- and neu-
roprotective properties preventing extensive ROS
generation and apoptosis. H,S is synthesized from
aminoaside L-cysteine by cystathionine-B-synthase
(CBS), cystathionine-y-lyase (CSE) localized in
cytoplasm and 3-mercaptopyruvate sulfurtrans-
ferase, mitochondrial enzyme which is coupled with
cysteine aminotransferase enzyme (CAT). CBS,
CSE and CAT have pyridoxal-5-phosphate (P5P) as
co-factor. Earlier we showed decrease of H,S synthe-
sis with aging, however, role of H_,S in vessels func-
tion in aging is still poorly understood. The aim of
current work was to study the effect of PSP adminis-
tration at H,S synthesis and endothelium-dependent
aortic smooth muscles relaxation in old rats.

We used Wistar male rats divided into 3 groups:
adult (6 months), old (24 months) and old+P5P. PSP
was dissolved in distilled water and administered
per os in dose of 0.714 mg per kg once a day for
2 weeks. After sacrificing the rats at the end of the
treatment, aorta was extracted and muscle contrac-
tile activity of aorta rings was measured with tensio-

metry in a chamber at 37 °C. Norepinephrine was
added to induce contraction of aorta smooth mus-
cles, and further acetylcholine perfusion was per-
formed to induce relaxation. Additionally, content of
H_S was measured in aortic tissues.

Our results show that endothelium-dependent
relaxation of smooth muscles was greatly impaired
in old rats: the index of acetylcholine-induced re-
laxation was 18.4 + 4.1% vs 66.5 = 6.4% in adult
rats (P < 0.001). After 2 weeks of PSP administration
the index of aorta relaxation was 47.7 + 4.8,% that
indicates at least partial renovation of endothelium-
dependent relaxation of aortic smooth muscles of old
rats treated with P5P. Biochemical measurements
showed that H,S content was 1.6 times lower in old
rat aorta compared to adult ones. However, PSP in-
duced a significant 2-fold increase in H,S content
(P <0.05) in aortic tissue.

Thus, we can conclude that endogenous H,S
is greatly engaged in regulation of endothelium-
depended relaxation that might be stimulated by
pyridoxal-5-phosphate administration in conditions
of vessels’ tone dysfunction like aging, hypertension
etc.
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number of studies have shown that co-
A balt ions at the concentrations that exceed

0.6 mg/kg/day (NOAEL — no observed
adverse effect level) tend to destabilize red blood
cells membranes even under single administration
to laboratory animals. Works, that investigate the
chronic effect of Co*" ions at much lower concen-
trations than NOAEL on the structural stability of
erythrocytes, are almost absent.

The aim of the present study was to investigate
the effect of prolonged action of low doses of Co*
ions on erythrocytes structural resistance to hemoly-
sis.

The effect of intragastric administration of Co*"
ions in doses 0.012 and 0.06 mg/kg/day during 15
and 36 days on hemolysis of 3-month old Wistar rats’
red blood cells has been studied. The animals were
divided into 5 groups. Animals from the group 1
(control group) were receiving clean water during 36
days. Groups 2 and 3 were getting CoCl, solutions
in aforementioned concentrations during 15 days,
groups 4 and 5 — during 36 days. Water and salt solu-
tions were administered by intragastric probe daily.
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Erythrocytes were obtained from the whole blood
of rats. Hemolysis was induced by adding HCI to
its final concentration of 0.002N. Red blood cells
hemolysis kinetics was recorded by changes in the
optical density of samples with registration step of
1 s. The time of erythrocytes membranes structural
rearrangement before the beginning of their destruc-
tion process and the rate of their destruction were
selected as the indicators of hemolysis.

According to the obtained results, the rate of
the membranes cooperative destruction of the bulk
of red blood cells is 1.6 times higher in experimental
animals than in control group after 36 days of Co**
administration in both concentrations. Furthermore,
the time before the membranes cooperative destruc-
tion starts decreases by 16% under Co** administra-
tion during 36 days compared to the control.

Thus cobalt ions during acidic hemolysis en-
hance the destabilizing effect of HCI even at doses
10 and 50 times lower than NOAEL. The additional
destabilizing effect of Co*" ions increases with the
dosage and duration of administration.
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ultiple sclerosis (MS) is a neurodegene-
M rative disease at which demyelination of

the neurons happens. Microglia, lympho-
cytes, and macrophages are among the main causes
of such effect. Oligodendrocytes Precursor Cells
(OPCs) are the main targets of inflammation and im-
mune attacks which cause their death by apoptosis;
thus, not only demyelination occurs, but losing the
ability of re-myelination is lost as well resulting in
MS.

In mice with introduced multiple sclerosis-like
disease, a combination of two drugs will be intro-
duced integrating to positively affect OPCs prolife-
ration and survival; therefore, a synergistic effect
should be achieved. First, ‘WINS55,212-2’ chemical
compound, with a cannabinoid-like effect, stimulates

OPCs proliferation, has neuroprotectant effect and
induces oligodentrocytes maturation. Second, Mi-
nocycline, lipophylic tetracycline antibiotic, that has
anti-apoptotic effect on oligodendrocytes. The drugs
will be applied to a non-viral vector, a designed den-
drimer will be used. Through stereotactic intra-cra-
nial injection, the dendrimer including the drugs in
nano size, will be injected. The experiment can be
monitored by using TUNEL (Terminal deoxynucleo-
tidyl transferase dUTP Nick End Labeling) to detect
oligodentrocytes cells apoptosis level.

Through the above steps and design, OPCs size
and proliferation level should be better, and the re-
verse on apoptosis level, promoting control of the
induced MS case and even an approach to make the
case better.
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esumption of oocyte meiotic maturation
R and the formation of the first polar body of

oocytes is a prerequisite for normal fertili-
zation and further development of the fetus and the
ability of the ovary to ovulate; as a result oocyte with
haploid sets of chromosomes gets into the fallopian
tube for fertilization, which is a prerequisite for fe-
male mammals fertility. Systemic immune disorder
(SID) is considered to be one of the major factors that
may probably affect a female reproductive function.
There is an assumption that SID is able to influen-
ce both directly, through direct action on oocytes
and through indirect mechanisms —the cumulus
cells viability, particularly. Thus, above-mentioned
pathology is a serious problem for the development
of diagnostics and therapy of the female reproduc-
tive system pathologies, caused by immune factors.
Sirtuins are a class of proteins that regulate a wide
range of cellular processes like aging, transcription,
apoptosis, and also play an important role in stress
resistance by activating oxidant-antioxidant system.
As a result, they are able to correct the negative im-
pact of various pathological processes that occur in
the body, particularly systemic immune disorder on
the process of meiotic maturation of oocytes. There-
fore, the assessment of the impact of sirtuin activity
modulators on the oocyte meiotic maturation and
cumulus cells viability in female mice in the condi-
tions of experimental SID was considered important
for the research. To determine the effect of SID on
ovarian function we used an experimental model of
systemic immune disorder, created by immunizing
experimental group of animals (mice) with antigenic
suspension. Assessment of apoptotic and necrotic
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death of immune and cumulus cells performed using
the method of in vivo dual-color fluorescent dyes of
nucleic acids. Investigation of primary DNA dama-
ges (the damage index) of immune and cumulus cells
was performed using gel electrophoresis of isolated
cells method (the comet assay). Our results indicate
that experimental systemic immune disorder in mice
can cause suppression of cumulus cells viability. It
is shown that the number of viable cumulus cells
reduced under the experimental systemic immune
disorder and the number of cells with morphologi-
cal signs of apoptosis and necrosis increased, that
can probably cause the further decrease of oocytes
viability. We have found that sirtuins activation
leads to the increase of the percentage of viable cu-
mulus cells — 49.7 + 0.8% (P < 0.01, n = 7) versus
39.2 £ 0.8% in the conditions of cultivation without
resveratrol. Moreover, we indicated the influence
of sirtuin activator — resveratrol (¢ = 20 uM) and
inhibitor — nicotinamide (c = 5 mM) on the cumu-
lus cells viability and it’s number of primary DNA
damages. We determined the decreasement of cu-
mulus cells DNA damage index in the conditions
of cultivation with resveratrol — 3.1 and 3.4 without
resveratrol in mice with experimental kidney injury.
DNA damage index in the conditions of cultivation
with nicotinamide — 3.5. Therefore, our data indicate
the role of sirtuin activity modulators on the cumu-
lus cells viability of female mice in the conditions
of experimental acute immune kidney injury, thus
increasing the likelihood of successful fertilization
of the oocyte and passage of further stages of its de-
velopment.
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Ipha-E-catenin is a key component of
A cell-cell adhesion, but recent studies sug-

gest that a-catenins have more complex
and diverse functions and involved in some sign-
aling pathways. In this study, we have focused on
alpha-E-catenin function in neonatal cardiomyo-
cytes. Cells were isolated from hearts with alpha-E-
catenin homozygous and heterozygous knockout and
control one, and used for histological and molecular
biological analysis. In our previous work, we regis-
tered heart and atria enlargement in adult mice with
alpha-E-catenin depletion compared to control. In
contrast to these data we have found that newborns’
cardiomyocytes with full and heterozygous alpha-

E-catenin knockout were smaller (length and width)
compared to control. Interesting that compared to
control cells, the number of binuclear cardiomyo-
cytes was decreased in cells with alpha-E-catenin
missing. Additionally, we registered autophagy ac-
tivation in cardiomyocytes with heterozygous and
homozygous alpha-E-catenin deletion. We also
registered violation of canonical WNT-signaling in
mutant cells.

Collectively our data indicated that alpha-E-
catenin has important function in newborns’ car-
diomyocytes size regulation and survival, probably
through regulation of canonical WNT- signaling.
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safety of food and raw materials are classi-

cal methods of food microbiology, which are
time-taking, based on the phenotypic characteristics
of microorganisms and are not always able to diag-
nose their toxigenic properties. Analytical informa-
tion on the inaccuracy of indication of bacillary food
poisoning, the need for a preventive analysis of the
risks that aerobic and facultative-anaerobic spore-
forming microorganisms of the genus Bacillus bear,
cause the urgency of their detection by accelerated
modern methods. Such diagnostics will allow pro-
ducing new competitive food of guaranteed quality
and microbiological safety. The work was aimed at
molecular-biological diagnostics of potential causa-
tive agents of food poisonings — the contaminants of
the genus Bacillus — according to the genetic deter-
minants of their toxicity.

Characteristics of 9 morphotypes of contami-
nants in 117 food samples were studied with standar-
dized classical methods by phenotypic properties.
Samples of food for PCR were prepared by the prio-
rity method developed by us. PCR was carried out
with specific primers to detect toxicity in various
kinds of bacilli genes: nhe, hbl, cyt K.

S tandardized methods of diagnosing the
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Among the bacillary contaminants of the sam-
ples, the subtilis-licheniformis group is the most
numerous one (20 to 37% of total bacilli count),
Bacillus megaterium was detected in the amount
of 6 to 21%, B. pumilis — 4 to 13%, B. circulans —
2 to 7%, gas-forming Paenibacillus polymyxa and
P. macerans — the causative agents of bombarding
spoilage — 3 to 14% and 2 to 9%, respectively, the
microorganisms of the Bacillus cereus group (in
particular B. cereus and B. thuringiensis) — 10-31%
and 4-13%, respectively. Molecular genetic diag-
nosis showed the specificity of the contaminants in
Ukraine: the presence of the nhe gene was detected
in 100% of B. cereus strains, hbl in 60% and cyt K in
40% of the strains studied. It should be noted that the
presence of the toxicity gene cyt K was established
for a typical saprophyte — the strain B. licheniformis.

Studies of food raw materials and products
have confirmed the need to improve microbiological
control of product safety by introducing accelerated
specific diagnostics of contaminants by molecular
genetic methods. Such studies should be continued,
which will allow diagnosing both traditional and
emergent pathogenic contaminants.



