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Introduction

Aim. To evaluate the influence of the rat progenitor neurogenic cells supernatant (RPNS) on the trans-
plantable rat malignant brain glioma cells (strain 101.8) under conditions of cultivation. Methods. pri-
mary cultures were obtained from glioma 101.8 fragments (n = 12) and intact brain of newborn rats (n =

9). RPNS was received from neurogenic cell suspensions of fetal rat brain on 8—11" (E8-11) and 12—16%
(E12-16) days of gestation. Results. RPNS (E8-11) as well as RPNS (E12-16) showed a cytotoxic effect
on the glioma 101.8 cells in short-term cultures, the level of which was dose-dependent and intensified
with increasing duration of incubation. RPNS (E12-16) had a more pronounced cytotoxic action on the
cells of glioma 101.8 compared with RPNS (ES8-11). The cytotoxic index (CI) of RPNS (E12-16) on the
glioma 101.8 cells was significantly higher than CI determined in cell suspensions of normal rat brain (CI
was (91.99 + 2.37) % and (22.9 + 4.97) % respectively over 48 h incubation with RPNS). After RPNS
(E8-11) influence on the glioma 101.8 primary cultures the signs of dose-dependent cytotoxic effects
were observed: the thinning of growth areas, appearance of dystrophic and necrobiotic changes in tumour
cells and decreasing of a mitotic index. These features were strengthened under the RPNS (E12-16) influ-
ence. Conclusions. fetal RPNS showed dose-dependent cytotoxic and antiproliferative effects on the
cultivated glioma 101.8 cells, which were intensified with the increasing of rat brain gestational age and
lengthening of the incubation duration . A prerequisite for such effects is likely the NPC ability to pro-
duce the substances with antitumour activity.
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mitotic index.

ogy and integrate into the local microenvironment
[1, 2]. NSC/NPC can be used to induce a long-term

Despite intensive studies of malignant gliomas thro-
ughout the world, no significant progress in their
treatment has been achieved for today because of the
invasiveness and high reccurence of gliomas. The
combination of surgery, radio- and chemotherapy is
the gold standard in the treatment of these tumors,
but does not ensure its effectiveness. One of the al-
ternative approaches to solve this problem is the us-
ing of neurogenic stem cells and progenitor cells
(NSC/NPC) for the tumors targeting therapy due to
the NSC/NPC ability to migrate to the site of pathol-

antitumor response by stimulating the immune sys-
tem and to deliver in a tumor the cytolytic viruses,
enzymatic converters of drugs, proapoptotic genes
and genes of cytokines [1-3].

It is known that NPC can migrate to glioblastomas
and induce the death of the tumor cells in mice and
rats [3]; they prolonged the survival of animals or
almost completely inhibited the growth of glioma
[4]. The multipotent NPC of human, rat and mouse
express and produce proinflammatory as well as sup-
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pressor cytokines (IL-1a., IL-1p, IL-6, IL-10, TGF-1,
TGF-B2, TNF-a [5, 6], LIF [7]). However, the mecha-
nism of the NPC antitumor properties remains unclear.

According to the previous studies, the fetal nerve
cells of rats of the 18-20™ day of gestation exhibited
an antitumor effect on the experimental glioma 101.8
cells in vitro and in vivo after the joint heterologous
transplantation under the kidney capsule of mice [8].
Genetic modification of the primary cell cultures of
fetal neural tissue of the 10—12" day of gestation us-
ing cDNA TGF-a contributed to the strengthening
of antitumor effect on the glioma 101.8 cells [9].

The purpose of this study was to evaluate the in-
fluence of the rat progenitor neurogenic cells super-
natant (RPNS) on the cultured 101.8 glioma cells,
which by the histobiological properties are close to
glioblastomas, the most malignant human brain
gliomas.

Materials and Methods

The fragments of transplantable rat brain glioma
(strain 101.8) (All-Russian Collection of cell cul-
tures, Institute of Human Morphology of Russian
Academy of Sciences, Moscow, Russian Federation)
(n = 12) served as a material for the cultivation.
Brain cells of newborn rats were used (n = 9) for
comparative assessment of the studied biological
product impact on the intact neural cells.

All manipulations with experimental animals were
carried out in compliance with the Law of Ukraine «On
protection of animals from cruelty», «European Con-
vention for the protection of vertebrate animals used
for experimental and other scientific purpose», based
on the principles of bioethics and biosafety rules.

RPNS was prepared from a suspension of neuro-
genic rat brain cells on 8—11" (E8-11) and 16" (E12-
16) days of gestation [10]. Native rat brain tissue
obtained in these dates, was released from envelopes
in buffered saline, transferred to DMEM medium
(«Sigmay», Germany) and suspended by repeated pi-
petting. Cells were precipitated by centrifugation for
5 min at 1500 rev/min, washed in medium DMEM,
and resuspended in fresh DMEM medium. The via-
bility of cells in suspension was determined in a
standard cytotoxic test with 0.2 % trypan blue

(«Merch», Germany). The concentration of cells was
adjusted to 6.0x10° mg/ml, to the resulting cell sus-
pension concanavalin A (0.10 mg/ml) was added and
cells were incubated for 2 h in a CO,-incubator at
(37.0 £ 0.5) °C, constant humidity of 95 % and 5 %
CO,. After incubation, the cells were precipitated by
centrifugation for 5 min at 1500 rev/min, washed in
medium DMEM, resuspended in fresh DMEM medi-
um and incubated in the same conditions for 24 h.
After incubation, the cells were re-precipitated by
centrifugation for 5 min at 1500 rev/min, the superna-
tant was taken and protein concentration in superna-
tant was determined by the method of Lowry. RPNS
was standardized to a concentration of 1.0 mg/ml, di-
vided into aliquots and stored at (—20.0 £ 0. 5)°C.

The composition of the obtained preparation of
RPNS was investigated by electrophoresis in 1.5 %
PAGE [11]. Cytokines content in RPNS was deter-
mined by ELISA: tumor necrosis factor alpha (TNF-a.)
and interleukins (IL-1f, IL-4, IL-10) — by using
«Vector-Best» test kits (Novosibirsk, Russia), trans-
forming growth factor beta (TGF-1) — by using the
test system «DRG TGF-1 ELISA» (USA), the brain
neurotrophic factor (BDNF) — by using test kit
«Quantikine» (R&D Systems, USA), — according to
the manufacturer's instructions.

Glioma 101.8 model was reproduced by intracere-
bral inoculation of 0.02 ml (3.5 x 10°) glioma strain
101.8 cell suspension into the left hemisphere of the
brain of rats [10]. At the peak of the cancer clinical
manifestations the animals were anesthetized and
the tumor was removed for obtaining cultures.

Obtaining fresh-isolated cells suspensions. Tumor tis-
sue or newborn rats intact brain tissue was washed in
DMEM medium, released from blood vessels and enve-
lopes, crushed with microscissors in DMEM medium and
mechanically dissociated with repeated pipetting. Cells
were sedimented by centrifugation for 5 min at 1500 rev/
min, washed in DMEM medium, the fresh DMEM me-
dium was added to cells precipitate and resuspended.

The viability of cells in suspensions was deter-
mined by the permeability of the plasma membrane
to 0.2 % trypan blue [12].

Study of RPNS action on short-term cell cultures.
RPNS (0.01, 0.10 mg/ml) was added to a suspension
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of fresh-isolated cells (2.0 x 10°) which in the volume
of 2 ml were incubated in biologically inert glass
centrifuge tubes with periodic shaking for 24 h in a
CO,-incubator at a temperature of (37.0 + 0.5) °C,
constant humidity of 95 % and 5 % CO,,. In the sus-
pensions the number of viable cells before and after
incubation with RPNS was determined.

RPNS cytotoxic effect was evaluated by cytotoxic
index (CI): c c

VCi-V i+RPNS
Cl= — Vg " 100 %,
where VCi —number of viable cells in the initial sus-
pension;VCi,_,, . —number of viable cells in the sus-
pension after incubation with RPNS.

Primary cultures of the brain tumors and newborn
rats intact brain cells were obtained under the proto-
col [12]. The tumor tissue or newborn rats intact
brain tissue was washed in DMEM medium, released
from blood vessels and envelopes, crushed with mi-
croscissors in DMEM medium and mechanically
dissociated with repeated pipetting. The cells were
sedimented by centrifugation for 5 min at 1500 rev/
min, washed in DMEM medium, the fresh DMEM
medium was added to the cells precipitate and resus-
pended. The fresh-isolated cells in the quantity of
1x10%were applied onto the covering adhesive slides
coated with polyethylenimine («Sigma», Germany),
which were placed in Petri dishes and cultured in
medium 199 and DMEM (1 : 1, 2 ml) supplemented
with fetal calf serum (10 %), glucose (400 mg) and
insulin (0.2 U/ml). The cell cultures were kept in a
CO,-incubator (37 °C, 95 % humidity and 5 % CO,)
and observed in inverted microscope (Biolam P-3,
LOMO, St.-Petersburg, Russia).

Study of RPNS action in primary cultures. The
cultures with a uniform zone of growth were selected
(6-8" day), RPNS was added (0.01, 0.10 mg/ml) and
cultures were incubated for 24 and 48 h. For mor-
phological examination cultures were fixed in 10 %
formalin, obtained cytological preparations were
stained with Carazzi's hematoxylin.

Methods of obtaining histological preparations.
To investigate the histostructure of experimental
glioma 101.8 native tissue the tumor was removed
from rat cranial cavity, fixed in 10 % formalin solu-
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tion, embedded in paraffin. From these blocks the
slices of 5-7 p were prepared by sledge microtome
HM430 (MICROM International GmbH, Germany)
and stained with hematoxylin-eosin, hematoxylin-
picrofuchsin.

Microscopic examination and photographic regis-
tration of histological and cytological preparations
of the primary cultures were performed by light opti-
cal photomicroscope Axiophot («<OPTONy», Germa-
ny) with an object micrometer («Carl Zeiss», Ger-
many), which is certified to calibrate the images in-
crease in morphometric studies (object lens x 40,
ocular x10, adapter x 2). The preparations were ana-
lyzed for the cytological changes in cellular compo-
sition and mitotic index (MI) was determined.

A cellular composition of the growth zone of pri-
mary cultures of glioma 101.8 was assessed by phe-
notypic features of the tumour cells and their ability
to form the spatial histotypical structures specific to
the type of neuroglial growth. The form of cytoplas-
mic bodies of tumour cells, the presence and severity
of processes, the chromatin structure and nuclei
form, the character of intercellular connections were
evaluated. In each specimen the morphology of ex-
perimental cultures was analyzed compared with
control. Cytological changes in tumour cell cultures
after incubation with RPNS were analyzed by taking
into account the standard cytostructural signs of cy-
topatogenic effect (the appearance of dystrophic and
necrobiotic changes of tumour cells). The signs of
growth zone overall structure rarefaction of the test-
ed cultures due to desquamation of dead cells were
evaluated. In the preserved parts of the growth zone
the changes in mitotic activity were analyzed.

MI was determined by counting mitoses in three
observations of each culture sample in 10 randomly
selected microscope fields of view (x400). In each
specimen at least 1000 cells were counted. MI was
calculated using the formula:

MI = number of cells with the presence of mitosis % 100 %.
1000

Statistical analysis of the data was performed us-
ing the statistical software package «Statistica 6.0»,
the reliability of the difference was evaluated using
Student t-test.
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Results and Discussion

I. The study of RPNS influence on the glioma 101.8
short-term cultures. In short-term cultures, the fe-
tal rat brain supernatants of investigated gestation
terms (E8-11, E12-16) exhibited a cytotoxic effect
of varying degree on the glioma 101.8 cells. The
summarized evaluation of results of RPNS influ-
ence for CI indices is presented in Table 1. The
level of cytotoxic influence was dose-dependent
and intensified with increasing duration of the cell
incubation with supernatants. RPNS (E12-16) sho-
wed a more pronounced cytotoxic effect on the
glioma 101.8 cells compared with RPNS (E8-11)
(p <0.033).

The RPNS (ES8-11) cytotoxic effect was recorded
only in one third of the samples of normal rat brain
cells suspensions after 24 h incubation and had a ten-
dency to enhancement with increasing concentration

and duration of incubation. RPNS (E12-16) exhibit-
ed a similar but more pronounced effect.

The RPNS (E12-16) cytotoxic action on the glio-
ma 101.8 cells was significantly higher than CI in
the normal rat brain cells suspensions (p < 0,077).

II. The study of RPNS influence on the glioma
101.8 primary cultures.

The histological examination showed that in the
glioma 101.8 intact tissue the dense-cell structure
dominated with the presence of «honeycomb-like»
construction areas inherent to oligodendroglioma. How-
ever, in the overall structure of the tumor the rarefied
netting-like structures typical for anaplastic astrocyto-
ma were also determined. Most tumor cells contained
rounded-oval nuclei with enhanced density of chroma-
tin substance, whereas the atypical cells with atypical
forms and enlarged volume of nuclei of intense color
and some multinuclear cells were detected, showing
the cytological features of cell polymorphism.

Table 1. Rat progenitor neurogenic cells supernatant (RPNS) impact indicators in short-term cultures

CL %
Concentrat_ion 24h 48 h
Cell type RPNS of preparation, i
mg/ml The average index samples with The average index Simtlp I?S Wfffth "
(M £+ m) cytotoxic effect (%) (M +m) eyto 0();36 ce
Rat glioma 101.8 E 8-11 0.01 25.40 £4.58 100.0 34.57 +4.09 100.0
n=12) &, &,
0.10 41.84+2.08 100.0 48.38 £2.86 100.0
&ZAI &4/\1
E 12-16 0.01 68.01 +5.63 100.0 71.85+0.21 100.0
&% * &t
0.10 86.30 = 0.65 100.0 91.99 +2.37 100.0
&%, &
Intact rat brain (n =9) E 8-11 0.01 2.25+1.98 333 6.20 +3.73 66.7
&5
0.10 8.79£3.11 333 16.13 £4.36 100.0
&
E 12-16 0.01 6.95+3.78 66.7 20.57 £5.66 100.0
*# &*,
0.10 17.24 £ 8.31 100.0 2290 +£4.97 100.0
* 4 & *
272 6 4

Note: * —reliability of the difference between the groups under the influence on different cell types: *, (p <0.0077); *, (p < 0.0056);
*(p <0.0057); *, (p < 0.0019); # — reliability of the difference between the groups under the influence of different concentrations
of RPNS: # (p <0.0063); #, (p < 0.0056); & — reliability of the difference between the groups under the influence of different RPNS
gestational age: &, (p < 0.0077); &, (p < 0.006); &, (p < 0.033); &, (p < 0.0002); &, (p < 0.01); &, (p < 0.0064); " — reliability of
the difference between the groups under conditions of varying duration of RPNS exposure : *, (p < 0.036).
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Fig. 1. Morphological features of glioma 101.8 and changes in primary cultures under
the influence of rat progenitor neurogenic cells supernatant (RPNS). Staining with
Carazzi's hematoxylin. A — Rat brain glioma 101.8 (intact tissue). Numerous abnormal
mitosis. Oc.x10, ob.x40; B — Glioma 101.8 culture, 3-d day of growth. General view of
the growth zone. Oc.x10, 0b.x20; C, D — Glioma 101.8 culture, 48 h of cultivation.
Formation of netting-like structure of growth zone. Moderate cellular polymorphism
- (different nuclei form, different content of chromatin substance). Oc.x10, ob.x40; E —
T| ‘ J N Glioma 101.8 culture, incubation with RPNS (E8-11), 0.10 mg/ml, 48 h. General view
of the growth zone. Oc.x10, ob.x20; F — Glioma 101.8 culture, incubation with RPNS

(E12-16), 0.01 mg/ml, 48 h. General view of the growth zone. Oc.x10, 0b.x40; G — Glioma 101.8 culture, incubation with RPNS
(E12-16), 0.10 mg/ml, 48 h. General view of the growth zone. Oc.x10, ob.x40; H — intact newborn rats brain cells culture on the 6-th
day of growth. Oc.x10, ob.x40; | — intact newborn rats brain cells culture, incubation with RPNS (E8-11), 0.10 mg/ml, 48 h. Oc.x10,
ob.x40. White arrows — figures of mitotic division; yellow arrows — apoptotic cells

The mitotic cells were identified with a frequency
of one to nine (usually three-six) in the field of view
(Fig. 1, A). Among them the pathological forms were
detected: stick-like and subtle forms, colchicine-like
forms (C-mitosis), mitosis with chromosomes scat-
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tering in metaphase, empty metaphase. The content
of mitotic cells at the final stage was 14 %. There
were also tripolar, multicenter, asymmetric and other
types of abnormal mitosis. The average mitotic in-
dex in the intact glioma tissue was (4.17 £ 0.26) %.



Influence of rat progenitor neurogenic cells supernatant on glioma 101.8 cells in vitro

In perifocal zones, a tumor mainly was clearly dis-
tinguished from surrounding edema brain substance,
but in some areas there were the signs of infiltrative
growing of tumor into the brain tissue in the form of
cell complexes and bands of different distribution.

Features of glioma 101.8 growth in cultivation
conditions (control observations). In the primary gli-
oma 101.8 cultures, the tumor cells formed a wide-
spread growth area (Fig. 1, B), which may indirectly
indicate the growth migration potential of cells. After
24 h the rarefaction of cell microaggregates with the
formation of monolayer friable areas was observed.
In the dense-cell conglomerates, the undifferentiated
cells with rounded cytoplasmic bodies dominated.
Within 48-72 h after explantation the tumour cells
formed around the cell microaggregates the typical
netting-like structures of the growth zone (Fig. 1, C,
D, E), similar to cytoarchitectonics of human ana-
plastic gliomas. In these areas of the cultures growth
zone, the dominated tumour cells were of triangular,
rhomboid, rarely polygonal shape with processes of
different lengths and signs of terminal branching, for-
ming intercellular contacts, mimicking netting-like
structures. Nuclei of tumour cells were hyperchro-
mic, mostly round-oval. Some cells contained nuclei
of abnormally increased volume, which is a sign of
nuclear polymorphism (Fig. 1, C, D, E).

In the regions of monolayer arrangement of tu-
mour cells in the culture growth area, the individual
figures of spontaneous death, apoptosis as nuclear
fragmentation, were identified (Fig. 1, E). Additio-
nally, different types of mitotic division of tumour

cells with varying frequency were identified (Fig. 1,
C, D, E). During the period of the most active prolif-
eration of control cultures (68" day) MI was (4.00 £
+ 0.09) % (Table 2). Among the figures of mitotic
division of tumour cells, the pathological forms of
mitosis (lagging of the chromosomes in metaphase,
empty metaphase lamellas, metaphase with chromo-
somes scattering, C-mitosis) predominated, which
confirms the malignant nature of these gliomas. In
the peripheral sections of the cultures growth zone,
the destructively modified tumour cells dominated.

Thus, the experimental rat brain glioma 101.8 un-
der cultivation generates a widespread growth zone
with the signs of cellular polymorphism and signifi-
cant mitotic activity.

Morphosructural features of glioma 101.8 under
the RPNS influence. After incubation of the cultures
with RPNS (E8-11, 0.01 mg/ml) for 2448 h, the thin-
ning of growth zone, the emergence of dystrophic
and necrobiotic modified tumour cells with the for-
mation of cell- shades were observed. MI reduced to
the level of (1.3-1.1) % (Table 2). These changes
strengthened with increasing concentrations of RPNS
(E8-11) to 0.10 mg/ml, under the action of which the
level of MI reduced to 1.0 % (Fig. 1, F).

When testing the impact of RPNS obtained from
the fetal neurogenic cells of a later term of gestation
(E12-16) on the primary glioma 101.8 cultures, the
similar but more expressive dynamics of structural
changes in the cellular composition of the cultures
was detected. With increasing the tested concentra-
tions of preparation from 0.01 to 0.10 mg/ml and

Table 2. Dynamics of changes in the mitotic index (MI) in the primary cultures of 101.8 glioma under
the influence of rat progenitor neurogenic cells supernatant (RPNS)

Concentration of preparation, mg/ml
Cell type RPNS Control 0.01 0.10
24h 48 h 24h 48 h
Rat glioma 101.8A E 8-11 4.00 £ 0.09 1.30 +£0.13*", 1.10 £ 0.06*" #, 1.20 = 0.08*", 1.00 £ 0.09*" #,
(n=12) E 12-16 1.10+0.11* 0.90 + 0.10%#, 1.00 £ 0.12* 0.85 &+ 0.04*#,

Note: * —reliability of the difference compared to the control (p < 0.01); * — reliability of the difference between the groups under
conditions of varying duration of RPNS exposure (p < 0.05); & — reliability of the difference between the groups under the influence

of different RPNS gestational age (p < 0.05).
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prolongation of the culture incubation with the prep-
aration up to 48 h, the strengthening in cytological
signs of damage of tumour cells was observed, It
was accompanied by rarefaction of cell arrays due to
partial desquamation of degenerated cells (Fig. 1, G,
H) and a decrease in mitotic activity in the stored
areas of growth zones of studied cultures (MI was
0.9 % and 0.85 %, respectively).

Thus, the study on the glioma 101.8 cultures re-
vealed that a direct RPNS impact of the fetal NPC of
different gestation terms had dose-dependent cyto-
toxic and cytostatic effects, which enhanced with the
increasing of incubation time of the cultures with the
preparation. It is important to emphasize that a high-
er cytotoxic impact is typical for RPNS obtained
from the NPC of a later gestational age.

To determine the specificity of RPNS antiprolif-
erative influence on tumour cells, the peculiarities of
preparation action on the primary cultures of intact
nerve cells of the newborn rats brain were studied. In
control cultures at 6-8™ days of cultivation, the net-
ting-like growth area of glial phenotype cells with
processes was formed around microexplants of ner-
vous tissue including cells with the phenotype of neu-
roblasts (Fig. 1, I). The mitotically active cells were
absent. After exposure of RPNS (E8-11, E12-16)
within the area of growth and cellular composition
of cultures no significant differences were found
(Fig. 1, J) compared with control observations, which
may indicate a lack of significant cytotoxic impact of
RPNS on the intact nerve cells of the brain.

Since RPNS (E12-16) showed a distinct cytotoxic
effect in the primary glioma 101.8 cultures, its com-
position was examined. According to ELISA, RPNS
(E12-16) contained 115 pg/ml BDNF, 12 pg/ml
TGF-B1 and very low levels of IL-1f3 and IL-4 (Table
3), which is consistent with the data [5, 6]. Probably,
the detected small amounts of these cytokines are re-
lated to the minor fractions of proteins, which ac-
count for 1 % of the RPNS content.

It is known that TGF-B1 is a homodimer with a
molecular weight of 25 kDa and consists of two
subunits of 12.5 kDa, linked by disulfide bonds.
The TGF-B1 expression increases significantly in
gliomas with a high degree of malignancy [13, 14].
TGF-B — signaling is involved in the regulation of
proliferation, differentiation and cell survival or
apoptosis, its inhibition reduces the viability and
invasive properties of gliomas modeled in animals
[13]. Considering that the cytotoxic and antiprolif-
erative RPNS effects on the rat glioma 101.8 cells
is exactly due to TGF-B1, it must be assumed that
the tumour cells express the receptors for TGF-1
(TPRI or TPRRII), that by binding TGF-B1 launch
Smad-dependent (involving Smad-proteins) and Smad-
independent signaling pathways (Ras / MAPK,
p38, ERK, JNK) [15]. It is known that the role of
TGF-f is twofold: TGF-B has antiproliferative ef-
fects on a number of epithelial cells at the early
stages and a promoter effect at the later stages of
tumour growth [15].

At the same time it is known that a mature BDNF
molecule has the molecular weight of 13—14 kDa
and its amino acid sequence is 50 % similar to the
nerve growth factor (NGF) and neurotrophins (NT-3,
NT-4/5) [16]. BDNF binds to two types of recep-
tors — tropomyosin kinase (trkB) and NGF with the
molecular weight of 75 kDa. These receptors are
related to the protein superfamily of tumour necro-
sis factor and their binding leads to the activation
of intracellular signaling cascades (NF-xB, Jun-
kinase) that mediate the initiation of programmed
cell death (apoptosis). Thus, it is possible that the
cytotoxic and antiproliferative effect of RPNS on
the rat glioma 101.8 cells can be explained by the
influence of BDNF.

A possible explanation could also be the synergis-
tic combination of the effects of TGF-B1 and BDNF,
but this hypothesis requires subsequent in-depth re-
search.

Table 3. Content of cytokines in rat progenitor neurogenic cells supernatant (RPNS) (E12-16)

Cytokines TNF-a IL-1B

IL-4 IL-10 TGF-B1 BDNF

4.00 +0.09 0.90

concentration, pg/ml

1.63 0.00 12.00 115.00
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Conclusions

The rat progenitor neurogenic cells supernatants of
different terms of gestation revealed the dose-depen-
dent cytotoxic and antiproliferative effects on the
cultured glioma 101.8 cells in vitro, which intensi-
fied with increasing gestational age of rat brain and
lengthening the incubation period.
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BnuimB cynepHaTaHTy NPOreHiTOPHUX HelporeHHuX
KJIITHH urypa Ha kiaituau ririomu 101.8 in vitro

JI. J1. JTro6uu, B. M. Cemenoga, JI. I1. CraitHo

Meta. OLiHUTH BIUTUB CYyHNEpPHATAHTY MPOTCHITOPHUX HEHUPO-
renHux KaiTiH (CHK) ronoBHOro MO3Ky Iypa Ha KIITHHH Te-
PEIIEeIUTIOBAHOI 3JI0AKICHOT TIIIOMH TOJIOBHOTO MO3KYy IIypa
(mrram 101.8) B ymoBax kynsruByBaHHS. MeTtoan. [lepBunHi
KyJIBTYpH OTpUMYBaiH 3 pparMeHTiB Titiomn 101.8 (n = 12) Ta
TOJIOBHOTO MO3KY 1HTaKTHUX HOBOHAPO/DKEHUX HIypiB (n = 9).
CHK otpumyBanu 3 cycrnen3ii HeporeHHUX KIiTHH (eTab-
HOro Mo3ky mypiB Ha 8-11-y (E8-11) ta 12-16-y (E12-16)
no0y recrauii. Pesyabrarn. CHK, orpumani 3 ¢eraapHoro
MO3Ky sk panHboro (E8-11), tax i 6inpm mizHboro (E12-16)
TEpMiHy recrariii, BUSBHJIM LHUTOTOKCHYHY Jil0 Ha KOPOTKO-
CTPOKOBI KyJIbTYpH KIiTHH ririomu 101.8, cTymink sikoi OyB 10-
303aJIC)KHUM Ta MMOCHIIOBABCS 13 301IbLICHHSIM TPUBAJIOCTI 1H-
ky6Oauii kynstyp 3 CHK. CHK (E12-16) BusiBuB GinbIiu Bupa-
JKEHY LUTOTOKCHYHY IiI0 Ha KyJIbTHBOBaHI KIITHHH ITIOMH
101.8, nopisusiHO 3 CHK (E8-11). [Toka3HHK IUTOTOKCHYHOTO
ingexcy (L) CHK (E12-16) ctocoBHo kmituH rmiomu 101.8
JIOCTOBIpHO mepeBuulyBaB LI, Bu3Ha4eHU# y cycneH3isax Kii-
TUH HOpManbHOTo MO3Ky Itypa (LI ctanosus (91,99 +2.37) %
Ta (22,9 £4,97) % BianosinHo yepe3 48 rox iHKyOauii KyasTyp
3 CHK). Hicns BrumuBy CHK (E8-11) Ha nmepBUHHI KyIbTypH
rmiomu 101.8 criocrepiranuck 03HaKH J0303aJ7€KHOT IUTOTOK-
CHYHOCTI: PO3PIDKEHHS 30HU POCTY, MOsiBa TUCTPO(IUuHUX Ta
HEKPOOIOTHYHUX 3MiH y MyXJIMHHUX KIITHHAX, 3HIKEHHS Mi-
TOTHYHOTO iHAeKCy. Li 03HaKK MOCUITIOBAINCD 32 YMOB BILTUBY
CHK(E12-16). BucnoBku. CHK deranbHOro Mo3Ky iiypa Bu-
SIBJISIE€ J10303QJIC)KHUI IUTOTOKCHYHHUI Ta aHTHIIPOJIi(epaTuB-
HUH BIUTMB HAa KyJIGTHBOBaHI KIiTHHU Tiiiomu 101.8, skwif mo-
CUITIOETHCS TP 301IBIICHHI TEPMiHY TecTamii nrypa Ta TpuBa-
nocti iHKyOanii kyneryp 3 CHK. [lepexymoBoro Takoro BIuu-
BY, iiMOBipHO, € 3aatHicTh HITK 10 mpoxykuii pe4oBHH 3 mpo-
TUIYXJIUHHOIO JTIEFO0.

Karo4voBi ciaoBa: nporeHitopHi HeliporeHHi KJIiTHHH, (eTa-
JBHUIA MO30K IIypa, cynepHaTtant, riioma 101.8, murotokcuy-
HHM 1HIEKC, MITOTHYHUHN 1HIEKC.
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Bansinue cynepHaTaHTa NPOreHUTOPHBIX HElPOreHHbIX
KJIETOK KpbIChI Ha KJIeTKH rimombl 101.8 in vitro

JIrobuu JI. J1., Cemenora B. M., Craitno JI. I1.

Henp. OnennTts BAMSHUE CyNEepPHATAHTA IIPOTEHUTOPHBIX HEl-
porennbix kietok (CHK) romoBHoro mMosra KpbIChl Ha KJIETKH
[ICPEBUBHOI 3710Ka4eCTBEHHOM NIMOMBI FOJIOBHOTO MO3Ta Kpbl-
col (turamm 101.8) B ycinoBusix KynbTHBUpOBaHUS. MeTOABI.
[TepBuuHBIe KyIBTYPHI MOTYYaIH U3 GPAarMEHTOB MEPEBUBHON
37I0KQYECTBEHHOH TIIMOMBI TOJOBHOTO MO3Ta KPBICH (IITaMM
101.8) (n = 12) 1 ronoBHOT0 MO3ra HHTAKTHBIX HOBOPOXKICHHBIX
kpbic (n = 9). CHK nomyyanu u3 cycrieH3un HeHpOreHHbIX Kile-
TOK (heTasibHOTO MO3ra Kpbichl Ha 8-11-¢ (E8-11) u 12-16-¢ (E12-
16) cyr recranuu. Pesyasrarel. CHK, nomydennsie u3 derais-
HOro Mo3ra kak panHero (E8-11), Tak u Goiee MO3IHETO cpoka
recranuu (E12-16), mposBUIN IUTOTOKCHYECKOE BO3ICHCTBIE Ha
KPaTKOCPOUYHbIE KYJIBTYpPbI KJIeTOK oMbl 101.8, ypoBeHs KoTo-
pOro ObUT 10303aBUCHMBIM M YCHJIMBAJICS C YBEJIUUCHUEM JIH-
TenpHOCTH MHKyOarmu Kyistyp ¢ CHK. CHK (E12-16) BbIsiBIIsII
GoJiee BEIpaXKCHHOE IATOTOKCHYECKOE BO3EHCTBHE Ha KyJIETHBH-
pyemsbie kinetkn mromsl 101.8, o cpasuenmio ¢ CHK (ES8-11).
[Toxkazarens nuToTokcndeckoro unzaekca (L{) CHK (E12-16) o
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OTHOILCHUIO K KJIeTKaM oMbl 101.8 nocToBepHO mpeBblan
I 1o OTHOIICHUIO K CYCIICH3MSIM KJIETOK HOPMAJIBHOTO MO3Tra
kpbickl (LU cocrasmsn (91,99 +2,37) % u (22,9 +4,97) % coot-
BETCTBEHHO 4epe3 48 uac unkyoanuu kyastyp ¢ CHK). [Ton Bim-
sarneM CHK (ES8-11) na nepBuunsle KymsTyps! moms! 101.8 Ha-
OmIogaIMCh MPU3HAKY JJ0303aBUCUMON [IUTOTOKCHYHOCTH: paspe-
JKEHHE 30HBI POCTa, AUCTPO(UUYECKHE U HEKPOOHOTHYECKHE 13-
MEHCHUS B OITyXOJICBBIX KJICTKaX, CHIDKEHHE MUTOTHIECKOTO MH-
Jiexca. DT pu3HaKky yerwrBanucs nocne Biustaust CHK(E12-16).
BriBoasl. CHK ¢eranbsHOro Mosra KpbIChl BBISIBISIET J10303aBH-
CHMO€ IIUTOTOKCHYECKOE ¥ AaHTHIPOIIH(epaTHBHOE BO3ICHCTBIE
Ha KyJIbTUBUpYeMbIe KieTku muombl 101.8, ycunuBaromeecs mo
Mepe yBEeIUUYEHHs CPOKa FeCTALU KPbICHI U JJIUTEIIbBHOCTH UHKY-
6armu kyneTyp ¢ CHK. IIpennochkuikoif Takoro BIHSHHS, BO3-
MOXHO, siBisiercst cnocodnocts HIIK k mpomykimu BemiecTB ¢
IIPOTHBOOITYXOJIEBBIM JIeHCTBUEM.

Kaw4yeBbie ¢J10Ba: IpOreHUTOPHbIE HEHPOTEHHBIE KIETKH,
(heTanpHbII MO3T KPBICHI, CynepHaTanT, riuoma 101.8, muToTok-
CHYECKHH MHIEKC, MUTOTHYECKUN HHJICKC.
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