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Conclusions. The high frequency of chromosomal ab-
normalities among patients with fertility requires more at-
tention from doctors of reproductive medicine. Peripheral
blood cells' karyotyping appears to be one of the most im-
portant steps in couple's examination held before their en-
terance the in vitro fertilization program. This test is crucial
for the calculation of risk of chromosomally abnormal child
conceiving and subsequent choice of the most appropriate
treatment approach involving additional diagnostic meth-
ods, e.g. preimplantation genetic diagnosis. This procedure
allows to avoid the embryotransfer of aneuploid or chromo-
somally unbalanced embryos into the uterus what is ex-
tremely helpful in case of one of the parents is a carrier of
balanced chromosomal aberrations or other abnormality.
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HaHa cmamms euceimntroe Yyacmomy xpoMocoMHuUX aHoMarlili ceped XiHOK i Yoroeikie 3 MopyweHHsIM penpodyKmueHoi ¢hyHKyiT ma 6e3niddsam.
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FEATURES CONDITIONS SELECTION
AND CULTIVATION MOUSE BONE MARROW ADHEZIVE FRACTION MONONUKLEAR CELLS

Was established that the parameters centrifugation of mouse bone marrow cells in density gradient fikol-verohrafin 1,074 by
centrifugal force of 300 g is provide getting an adhesive cells fraction, the most enriched on mesenchymal stem cells. The condi-
tions for the allocation of mouse bone marrow cells, in which a mixture contributes most proliferative activity of mesenchymal

stem cells (MSC).

Key words: mesenchimal stem cells, fikol-verohrafin gradient, bone marrow, mouse.

Introduction. For the formation and growth of the colo-
nies of mononuclear bone marrow cells requires some con-
centration and ratio of substances and factors that stand in
the environment in the life of most cells. For a variety of tech-
niques and correlation of these substances varies, which in
turn affects the formation and growth of colonies of cells.

It is known that the cells of organism need to exchange
information with each other to regulate its development of
the tissue, to control growth process and division, to coor-
dinate functions. The structure of the bone marrow are
fibroblasts, macrophages, adipocytes, osteoblasts, osteo-
clasts, endothelial cells, mesenchymal and hematopoietic
stem cells and their descendants [3,4].

Vital cells in culture greatly simplified compared to the
functioning of the body, and is usually limited to division.
Interactions of bone marrow cells supports stay mesen-
chymal stem cells in the inactive phase of mitosis (GO).
The output of this phase of the transition in the mitotic cycle
is regulated by changes in intracellular signals [5,1]. Inter-
cellular interaction occurs through hormones, neurotrans-
mitters, and histohormoniv. Obviously, the latter type of
intercellular signaling is present between the cells of the

bone marrow, and the signals received by the bone marrow
cells, and report violations of homeostasis in the body,
coming through hormonal and neurotransmitter sub-
stances. These signals and give the command to exit
stimulates a number of stem cells from dormantnoho state,
which then become the path of differentiation and migrate
to the area of the pathological process under the action of
the same intercellular signals [2,3]. The same signaling
molecules can cause target cells unequal response. In
some cases this is due to the fact that the signaling mole-
cule binds to various proteins, receptors, in other cases,
they bind to the same protein receptors, but activated in
different cells different mechanisms of response. Some
reaction cells are gradual and increase in direct proportion
to the increase ligand. However, there is another group of
cells that responds to an increase in the concentration of
signaling substances on the principle "all or nothing", in this
case, the target cells are not observed any changes until the
ligand concentration reaches a threshold level, and the
achievement of it — immediately starts maximal response [ 6].
As already noted, one of the hallmarks of MSCs is their
high adhesive ability to culture dishes by culturing. It is
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possible, in due time, O.Frydenshteyn separate MSCs from
hematopoietic cells. Note that when using this property
resultant cell population is heterogeneous and contains
other cells that also have adhesive properties and which
can, according to some researchers, inhibit proliferative
activity receiving MSCs [7, 8].

Materials and methods. The aim of the study was to
determine the optimal conditions for isolation and cultiva-
tion mouse bone marrow mononuklear cells fraction with
high proliferative activity.

We have studied 16 Number of combinations of a cell
mononuklernoyi fraction of mouse bone marrow high prolif-
erative activity. It was studied four combinations of method
separating suspensions of bone marrow cells in a 4 density
gradient fikol-verohrafin (1,074, 1,076, 1,078, 1,080) with
the magnitude of the centrifugal force of 300 g and cell
culture in vitro on culture medium DMEM, RPMI, 199 with
Earle salts, 199 Hepes, with the addition of 20% FBS (fetal
calf serum), 10 mkl/sm3 — antibiotic-antifungal.

Cells were seeded in to culture dishes with a density
250 x 10° per cm?. Cultivation of cells was carried out in
Petri dishes (d = 60 mm) in the CO; incubator with tem-
perature 37 °C and CO; concentration — 5%. Evaluating
the effectiveness of methods for isolation of mononuclear
cell fraction of bone marrow was performed based on the
formation of colonies and proliferative activity of cells.
Evaluation of adhesive properties of cell growth and colony
formation, monolayer formation of mononuclear cell frac-
tion of bone marrow was performed every day.

Results and discussion. For various combinations of
methods of separating suspensions primary material in a
4 fikol density gradient have unequal number of mononu-
clear cell fraction of bone marrow. The indicators fikol den-
sity gradient and mononuclear cell fraction of bone marrow
are directly proportional.

On the 4-5th day of cultivation primary material we have
seen the emergence of single cells r sprawled on the bottom
of culture dishes and entered the mitotic division (Fig. 1).

Figure. 2. Mouse MSCs cultured in DMEM culture medium
by centrifugation of initial parameter in the fikol density
gradient material — 1,074, 9-day cultivation

Cell samples from density gradient 1,076 covered only
the surface of the culture dishes by 45 and 60% (Figure 3,
Figure 4). After a 9-day cultivation experiments in samples
from primary material parameters centrifugation in density
gradient fikolu 1,078 and 1,080 received by us forming
monolayer cells within 40-50%.

Figure. 3. Mouse MSCs Mouse MSCs cultured
in culture medium RPMI, centrifugation parameter
for the primary material
of fikol gradient density — 1,076, 9-day cultivation

Figure. 1. Mouse MSCs cultured in culture medium DMEM,
4-day cultivation

Violation of genetically rooted combination of bone mar-
row cells alters cell-cell interactions circuit and causes the
change of behavior of cells, which strongly depends on the
combination of cells has been flagged for centrifugation in
density gradients of different sizes. Over such a mecha-
nism is out of dormantnoho MSC status in primary culture.
This may be an explanation of our results with very high
deviation between groups of experiments (Table 2).

Revealed that the parameter density gradient centrifu-
gation at 1,074 is most appropriate for a population of cells
with the highest proliferative activity, namely the 9 days of
culturing the resulting cell population was already formed a
continuous monolayer (Fig. 2).

Figure. 4. Mouse MSCs cultured in culture medium DMEM,
centrifugation parameter for the primary material
of fikol gradient density 1,076, 9-day cultivation

Conclusions. Thus, the parameters centrifugation sus-
pension mouse bone marrow cells in fikol density gradient
1, 074 with centrifugal force of 300 g provide a fraction of cells,
the most enriched for MSCs, and a mixture of bone marrow
cells obtained by us in these parameters, the most promotes
proliferative activity of mouse MSCs. Obviously, under these
conditions in the resultant fraction is more MSCs.
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HauioHanbHuiA yHiBepcuTeT GiopecypciB Ta npupoaoKopucTyBaHHA YKkpainu, Kuis

ONTUMATIbHI YMOBW BUAOINEHHSA TA KYNbTUBYBAHHA AOME3UBHOI ®PAKLLIT
MOHOHYKNEAPHUX KINITUH KICTKOBOIO MO3KY MULLI
BcmaHoeneHo, wo napamempu uyeHmpugbyayeaHHsl KiimuH KicmkKoeo2o MO3Ky muwi e epadieHmi wjinbHocmi ¢pikon-eepozpacpiHy 1,074, 3

sidyeHmposoro cusoro 300 g 3abe3neqdyromb ompumaHHs ad2e3UeHoOI hpakuyii knimuH, Hal6inbw 36a2a4eHoi Ha Me3eHXiManbHi cmoebyposi Kii-
muHu. BuzHa4eHo ymoeu eudineHHs1 KiimuH Kicmkogo20 MO3Ky Muuwi, 3a sikux ix cymiw Hal6inbw cnpusie nposiggepamueHili akmueHocmi Me3eH-

XiManbHUX cmoe6ypoeux K/imuH.

Kntoyoei cnoea: mezeHximanbHi cmoe6ypoei knimuHu, ¢ikon-eepozpadbiH.

A. MasypkeBuuy, J1. KnagHuukas, B. KoBnak

HauuoHanbHbIM YHUBEpCcUTET GUopecypcoB U NpUpoaononb3oBaHuAa YkpauHbl, KneB

ONTUMAIbHBIE YCNIOBUSA BbIAENEHUA U KYNbTUBUPOBAHUA AQFE3UBHOW ®PAKLIMU
MOHOHYKJIEAPHbIX KIIETOK KOCTHOINO MO3rA MbILUN

YcmaHoeneHo, ymo napamempbi UeHmpugbyaupoeaHusi K/1emoK KOCIMHO20 Mo32a Mbiwel 8 2padueHme niomHocmu ¢hukos-eepozpaghuHa
1,074, ¢ omyenmpoeol cunoli 300 g obecneyuearom nosiyyeHue adz2e3usHol ¢hpakyuu Kemok, Haubosiee o6o2aujeHHOU Me3eHXUMaslbHbIMU
cmeosioeUMU Krilemkamu. YcmaHoesieHbl ycroeusi 8bi0esieHuUs1 KIemoK KOCIMHO20 M032a MbiWu, NMpU KOmMopbiX cMeck NnocsedHuUx Haubosnee cno-
co6cmeyem nponughepamueHoOl akKmueHOCMU Me3eHXUMaslbHbIX CIMEO0I08UX KIIEMOK.

Knroqeebie crnoea: MeseHxumasbHble CMeo0si08ble Kiemku, hukosn-eepozpaghuH.
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EFFECT OF VEGF ON NO-PRODUCTION BY ENDOTHELIAL CELLS

It was established that VEGF ma anti-VEGF have an opposite effect on endothelium cells. VEGF stimulates production of NO
and inhibits apoptosis, and anti-VEGD slightly decrease NO production rate and induce apoptosis.

Key words: endothelium cell., apoptosis., VEGF.

Introduction. One of intracellular mediators of angio-
genesis is an reactive nitrogen species in particular NO [1].
It was shown that NO has a direct influence on the prolif-
eration and migration of endothelial cells, protein synthesis
and increasing of vascular permeability. These are very
important processes for the angiogenesis initiation. Upon
the blocking of NO synthesis, the proliferation and differen-
tiation of endothelial cells are inhibited. The differention
cease appeares by the violation of precapillary structures
formation as well as loosing of the endothelial cells ability
to migrate in certain direction. It is able both to increase
lipid peroxidation in cell membranes and serum lipopro-
teins. Their inhibition may cause vasodilation, induce apop-
tosis and show a protective effect against the introduction
of other agents [2]. Recent in vitro studies have established
that the VEGF (vascular endothelial growth factor) stimu-
lates endothelial cells to produce nitric oxide [3]. Vascular
endothelial growth factor (VEGF) is a potent endothelial
cell-specific mitogen that promotes angiogenesis, vascular
hyperpermeability, and vasodilation by autocrine mecha-
nisms involving NO [5]. NO of both endogenous and ex-
ogenous origin inhibits apoptosis in a variety of cells and
tissues. NO is a small membrane permeable gas that
serves as a mediator of many physiological events. It is
produced by the oxidation of L-arginine by a family of
isoenzymes-NOS (NO-synthase) [4] Today we can surely
claim that one of the factors, which stimulates the increas-

ing of NO content in the culture medium, is a factor of en-
dothelial cells (VEGF). It interacts with eNOS in caveolaes
in normal endothelial cells, regulates their activity and
thereby promotes the production of NO and prostacyclin,
as well as through the activation of cytosolic phospholipase
A2 [6]. There is another possible mechanism of VEGF-
dependent activation of NO-production connected with
involving of the heat shock protein 90. Activation of NO-
synthase and increasing of vascular permeability in endo-
thelial cells are instated by interaction of VEGF with the
VEGF2 receptor. The feedback was shown. In a certain
concentration range NO causes the synthesis of VEGF by
HIF-1 (Hypoxia-inducible factor 1)mediated way [7].

Aim. The aim of this study was the comparing of the
NO production level in the culture medium of endothelial
cells upon the implementation of VEGF and anti-VEGF.

Materials and methods. Mouse endothelial cells
(MAEC) [8]., cultivated under standard conditions in DMEM
with addition of 10% FBS, were used in this study. In case of
long-term cultivation unfed culture model was used, which
allows estimating cell's functions under both paracrine and
autocrine regulation with intra- and extracellular factors. Ef-
fectiveness of angiogenesis was estimated using light mi-
croscopy, cytofluorometric analysis and MTT-test. VEGF
was used as a specific angiogenesis-inducing factor, while
its antagonist — anti-VEGF — as a downregulator.)
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