INFLUENCE OF CONDITIONED MEDIA FROM GLIAL CELL
CULTURES ON CONTRACTILITY OF UTERINE IN RATS
OF DIFFERENT AGES

INTRODUCTION

The rate of delivery by cesarean section has
increased dramatically in most developed coun-
tries, which is potentially a negative trend due
to possible risks to the maternal and newborn
health [1]. The physiological regulation of the
contractile activity of the uterine myometrium
changes with age. It has been established that
the duration of labor and the number of pro-
longed labors increase with the mother's age
[2]. Considering that in the modern world the
trend of having a child at a later age is spread-
ing [3], it is relevant to study the mechanisms of
changes in the contractile activity of the uterus
and ways to correct it.

As shown earlier, age-associated rearrange-
ments of structural elements involved in the
development of contraction occur in smooth
muscle cells. For example, in the smooth muscle
cells of blood vessels the expression of smooth
muscle a-actin is reduced [4] as well as there is
a loss of smooth muscle caveolae in the bladder
[5]. The expression of genes encoding ion trans-
port, metabolism of steroid hormones and the
presence of receptors for uterotonics changesin
the uterine myometrium [6].

The family of neurotrophic factors (NF), which
includes nerve growth factor (NGF), brain-de-
rived neurotrophic factor (BDNF), glial cell
line-derived neurotrophic factor (GDNF), neu-
rotrophins 3 (NT-3), 4/5 (NT- 4/5) and 6 (NT-6)
are involved in the regulation of proliferation,
migration and contractility of smooth muscle
cells in various organs [7, 8]. At the same time,
NF plays an important role in maintaining the
contractile function of the uterus throughout
the entire reproductive lifespan and particularly
during pregnancy [9-11].

In order to correct the function of the female
reproductive system cell therapy is often used
[12, 13]. The experience accumulated at present
indicates that its main effects in the patient’s
body are being realized due to biologically ac-
tive substances that are synthesized by trans-
planted cells [14]. With this in mind, the mod-
ern approach is to use conditioned media (CM)
from cell cultures, which minimizes the risks of
immune rejection of transplanted stem cells or
tumorigenicity due to their inadequate engraft-
ment and differentiation [15-17].

CM (otherwise “cell secretome”) is a nutrient
medium obtained during the cultivation of cells
invitro and containing their metabolic products.
CM contains signal peptides that are processed
along the classical secretion pathway; proteins
exfoliating from the cell surface; intracellular
proteins released by non-classical secretion,
exosomes. It includes enzymes, growth factors,
cytokines, hormones, mediators [14, 15, 17, 18].
Clinical trials of CM obtained from different
sources have been reported, which show the ef-
fectiveness of this approach as a safe alternative
to cell therapy [19-22].

It has been established that CM of glial cell
cultures contains the majority of neurotrophic
factors, as well as basic fibroblast growth factor
(bFGF), antioxidants, and other regulatory pro-
teins [23, 24]. Consequently, they can be used as
biologically active compositions to maintain re-
productive function and prevent age-associat-
ed structural and functional changes of uterus.
Therefore, experimental studies in this direction
are relevant.

Obtaining CM is a technology based on the
use of cell culture methods, cryopreservation
and long-term storage of cell cultures in the
cryobank. However, the effect of cryopreserva-
tion on the composition and biological proper-
ties of CM has been barely studied.

Objective of this study was to investigate the
effect of CM obtained from intact and cryopre-
served cultures of glial cells on the contractile
activity of the uterus in rats of different repro-
ductive ages.

MATERIALS AND METHODS

The experiments were carried out on outbred
female rats aged 6 and 14 months, which cor-
responds to the reproductive age (RA) and late
reproductive age (LRA) [25]. All experiments on
animals were done in accordance with the Law
of Ukraine “On the protection of animals from
cruelty” (No. 3447-IV of February 21, 2006) in
compliance with the requirements of the Bioeth-
ics Committee of the Institute, agreed with the
provisions of the “European Convention for the
protection of vertebrate animals used for experi-
mental and other scientific purposes” (1986).

Cells were obtained from the dorsal root
ganglia of neonatal piglets by the enzymatic
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method [26]. The cells were seeded at a concentration of 5 x
10° cells/ml into plastic Petri dishes (SPL Life Sciences, Korea)
and cultured at 37 °Ciin an atmosphere with 5% CO, and 95%
0O, using a basal medium (BM) a-MEM (Biowest, France) sup-
plemented with antibiotics and 10% fetal calf serum (FCS, Bio-
Sera, France). As shown earlier, such a culture consists of 80%
satellite glial cells [26].

Cryopreservation was carried out using a cryomedium based
on o-MEM with the addition of 25% FCS and 7.5% cryopro-
tectant dimethyl sulfoxide (DMSO, AppliChem, Germany), as de-
scribed in [26]. After thawing, the cryoprotectant was removed
from the samples by centrifugation; the cells were placed in BM
and cultured during 28 days as described above.

CM from intact (ICM) and cryopreserved CM (CCM) cultures
were collected (every three days), frozen, and stored at -18 °C.
The collected media were thawed, combined, and fractionat-
ed by ultrafiltration using a polyethersulfone membrane (Mil-
lipore, Germany). Fractions with a molecular weight of up to
30 kDa were obtained from the ICM, CCM as well as BM, which
was used as a control. The resulting fractions were administered
to rats (the start of administration was in the estrus phase) at a
dose of 0.2 mlintraperitoneally for 9 days. Animals were slaugh-
tered on the 30th - 32nd day after the end of the administra-
tion. Fragments of the uterus were taken for histological and
immunohistochemical (IHC) analysis, as well as to study the
uterine contractile activity.

Fragments of the uterus were fixed in 10% neutral formalin,
histological sections were made, and stained with hematoxylin/
eosin according to the standard method. For IHC, the Ready-
to-use kit with monoclonal antibodies against smooth muscle
actin (Smooth Muscle Actin 1A4, DAKO, Denmark) was used.
Staining with the first antibodies was visualized using UltraVi-
sion Quanto Detection Systems HRP (Thermo scientific, USA).
Diaminobenzidine (DAB) was used as a chromogen. Visual as-
sessment and microphotography were performed using a light
microscope AmScope XYL-403 (AmScope, China).

Using the AxioVision Rel 4.8 application (CarlZeiss, Germany),
the area of the myometrium (Sm) was measured in 8-9 serial
sections (field of view x 40) of the uterus of each animal. Sm was
calculated as the ratio of the area of the myometrium to the to-
tal area of the uterine section x 100%. The density of myocytes
in the longitudinal (DI) and circular (Dc) layers of the myome-
trium was determined as the mean number of cell nuclei per a
field of view of 400 x 400 um. The relative area of positive IHC-la-
beling was determined as the ratio of the sum of the labeled
myometrium areas to the area of the uterine section x 100%
(field of view x 200).

Contractile activity was studied by the organ bath method on
isolated strips (IS) of the uterus [27]. The contractile activity was
recorded using a mechano-electric transducer “Grass FT03C”
(Grass Instruments, USA) connected to adapter-multimeter
“OWON B41T" (Fujian Lilliput Optoelectronics Technology Co.,
Ltd., China). Uterine strips 8 x 3 mm were mounted vertically in
a thermostated chamber (t = 37 °C, atmosphere with 5% CQ,
and 95% 0, filled with Krebs solution (pH = 7.4) in such a way
that one end of the IS was connected to a stationary holder and
another to the transducer. Before the experiment, the IS were
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incubated for 60 min under isometric loading of 1 g (10 mN).
After the end of the experiment, the IS was weighed on a tor-
sion balance BT-500. Solutions of oxytocin (OT) and KCl at final
concentrations of 4 nM and 70 mM respectively were used to
determine a stimulated IS activity.

Frequency of contraction (FC) was calculated as the average
number of IS contraction-relaxation cycles, and the amplitude
of contractions (AC) as the average peak height on the IS con-
traction curve expressed in mN for 10 min. As previously de-
scribed [27], tension of isometric contraction (TIC) was deter-
mined as the ratio of the area under the IS contraction curve to
the IS cross-sectional area ((g x s)/cm?). The IS cross-sectional
area was calculated by the formula:

S=m/xl, where m - mass of the IS, | - length of the IS, while
x was taken as 1.05 g/cm?.

The following groups of rats were used in the experiment:
1 - intact RA (n = 10); 2 - RA with the administration of BM
(n = 9); 3 - RA with the administration of ICM (n = 10); 4 - RA
with the administration of CCM (n = 9); 5 - intact LRA (n = 10);
6 - LRA with the administration of BM (n = 9); 7 — LRA with the
administration of ICM (n = 11); 8 — LRA with the administration
of CCM (n=10).

The results were presented as Me x IR (Me - median, IR - in-
terquartile range as the difference between the upper and low-
er quartiles). The statistical significance of differences between
groups was assessed using the non-parametric Mann-Whitney U
test. Differences were considered statistically significant at p < 0.05.

RESULTS

Spontaneous activity of uterine IS in rats of all groups was
characterized by rare rhythmic contractions of small amplitude
(Fig. 1). The addition of KCl led to the appearance of a peak with
increasing amplitude. The OT-induced contraction had two dis-
tinct components, tonic and phasic, with an increase in both
ACand FC.
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Figure 1. A representative curves of uterine IS spontaneous (top trace), KCI-
induced (middle trace) and OT-induced (bottom trace) contractile activity
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Spontaneous, OT-, and KCl-induced TIC significantly de-
creased in intact LRA rats by 19, 20, and 14%, respectively,
compared with intact RA animals while FC and AC did not
change (Table 1). The administration of all media did not
affect the contractile activity of the uterus in animals of RA.
In LRA rats, there was a significant increase in OT-induced
TIC after the administration of ICM, as well as spontaneous,
OT- and KCl-induced TIC after the administration of CCM
compared with the intact control of LRA. Herewith, the indi-
cators of LRATIC reached the values of the intact RA control
rats (p > 0.05).

The histological structure of the uterus did not differ in rats
of all experimental groups. The endometrium was represented
by a simple columnar epithelium and tortuous tubular glands,
separated from each other by a connective tissue of lamina pro-
pria. In the myometrium, two layers of smooth muscles were
distinguished, located longitudinally and circularly, which were
separated from each other by layers of loose connective tissue.

Quantitative analysis showed that the area of the myome-
trium of animals RA did not change depending on the ad-
ministration of media (Table 2). In LRA animals, a significant
increase in the area of the myometrium was observed using
ICM and CCM. At the same time, in these groups, the density
of myocytes in the longitudinal layer of the myometrium in-
creased significantly.

Immunohistochemical labeling of smooth muscle actin was
carried out in the uterus of rats (Fig. 2). Specific labeling on
sections of the uterus was observed in animals of all studied
groups, mainly in the layers of the myometrium and vascular
media. In LRA animals actin expression in the myometrium was
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dramatically reduced, especially in the circular layer (Fig. 2B). Ex-
pansion of intermuscular and intramuscular connective tissue
with increased vascularization of the last one was noted. After
ICM and CCM administration, an increase in actin expression
was visually established in samples of LRA rat uterus (Fig. 2C).

Quantitative analysis of myometrium IHC staining confirmed a
decrease in actin positive labeling in intact aged animals (Fig. 3).
When using ICM and CCM in animals of both ages, the area of
positive actin labeling respectively increased: by 1.3 and 1.1
times in RA animals (p > 0.05); by 2.7 and 2.6 times in LRA ani-
mals (p < 0.05).

DISCUSSION

Previous experimental studies have shown that profile of
myometrial contractile activity changes with age [2, 6, 28].
The strength of spontaneous contractions of the myometrium
in women declines with age, but the likelihood of multiphase
contractions increases, which indicates discoordination of the
uterine contractile activity [28]. It was found that the amplitude
and strength of spontaneous uterine contractions decreased by
three times in 24-month-old rats, but its sensitivity to stimula-
tors of contractile activity increased [6]. There was no change in
the frequency of spontaneous contractions in rats of 14 month-
old compared with rats of 6 month-old in our studies, but their
TIC was significantly lower.

The mechanism of smooth muscle contraction is based on
a voltage-dependent increase in intracellular Ca*" concen-
tration and the formation of cross-bridges between myosin
and actin. The influx of Ca** can occur both from the extracel-
lular environment and when it is released from intracellular

Table 1. Indicators of uterine IS contractile activity of rats of different ages after administration of BM, ICM and CCM (Me + IR)

RA LRA
Indicator
Control BM ICM (™ Control BM ICM ™
FC,, 02+02 02+02 03+0.1 02+0.1 03+03 05+04 03+0.1 0.2+0.1
FG, 08+04 0604 06+02 09+03 08+03 08+0.1 1.0+0.2 10+05
ACOT 120£14 12007 13.5%06 12106 121£1.1 131£18 139+£1.0 127 £1.0
AC, 11.7+09 11.9+0.7 13403 125+0.7 12.1+19 13.2+35 148+19 142407
TICbas 328+ 142 311478 288+2.1 334+126 26.7 £7.0* 266 £7.6% 277 +£12* 327 £2.1%
TG, 3594146 319+77 29.7+£25 381148 85+£77% 284+ 8.4* 323+ 27%* 34.8 4 3.4%*
Tc, 342+16.0 320£9.1 30820 400+132 293+£7.1* 284+£54* 30319 39.0+£45%*
*indicator is significantly different from the intact RA control, p < 0.05
**indicator s significantly different from the intact LRA control, p < 0.05
Table 2. Uterine histological parameters of rats of different ages after administration of BM, ICM and CCM (Me + IR)
RA LRA
Indicator
Control BM ICM (™ Control BM ICM ™
SM 518+59 496468 5234389 487499 503108 525+9.1 628+ 155%  58.0+12.8%F
Dc 13.5+47 145+3.0 14.0+4.0 141425 13.0+45 140+55 125+438 120+45
DI 240+115 275+10.2 229465 300£7.1% 202+35 225165 23.1£52% 250 £55%

*indicator is significantly different from the intact RA control, p < 0.05
**indicator is significantly different from the intact LRA control, p < 0.05
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Figure 2. Immunohistochemical labeling of smooth muscle actin in the rat uterus

A —intact RA; B — intact LRA; C— LRA with administration of CCM. Areas of positive labeling are brown, nuclei counterstained in hematoxylin.
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Figure 3. Area of specific labeling of uterine sections with antibodies to smooth
muscle actin (Me = IR)

*indicator is significantly different from the intact control of the corresponding age, p < 0.05
#indicator s significantly different from the intact RA control, p < 0.05

CCM

stores. There are several types of ion channels in the myocyte
plasma membrane that stimulate contraction. The main type
is voltage-sensitive Ca?* channels, which open in response
to membrane depolarization [29]. KCl solution is a non-spe-
cific stimulator of smooth muscle contraction by changing
the potassium gradient across the cell membrane, which in
turn leads to a change in the membrane potential and ac-
tivation of these channels. Oxytocin, on the other hand, is
a specific stimulator of myometrial contraction. It binds to
the OXTR (oxytocin receptor gene) receptor, which activates
the signal transduction pathway through phospholipase C
and inositol-3-phosphate, which causes the release of Ca?*
from the sarcoplasmic reticulum inside the cell [30]. In this
way KCl-mediated contraction makes it possible to assess
the contractile apparatus of the myometrial sample in toto,
while OT-mediated contraction carries information about
the expression of specific receptors in it. Based on the data

83

PerpogyKTmBHa eHAOKPUHOIOr A
ISSN 2309-4117

on KCl- and OT-induced contractile activity obtained in this
study, it can be concluded that with age, there is a decrease
in both total and receptor-mediated TIC of the myometrium.
Interestingly, the introduction of CCM resulted in an increase
in both types of contractile activity, while the use of ICM re-
sulted in an increase in OT-induced activity of the myometri-
um in LRA rats. This may indicate that under the influence of
exogenous NF of CM and, probably, other trophic factors, the
contractile apparatus of the myometrium is reorganized and
its sensitivity to specific stimuli is increased.

These results are consistent with our data on a significant
increase in the relative area of the myometrium in animals
treated with conditioned media. The effect was realized
due to the proliferation of smooth muscle cells, as evi-
denced by an increase in the average density of myocytes
in the longitudinal layer and an increase in the area of spe-
cific labeling with anti-actin antibodies in both layers of the
myometrium.

It is known that the neuroplasticity of the uterus and the
implementation of normal contractile function depend on NF
[9-11]. NF, in particular BDNF, induces smooth muscle cell pro-
liferation [8, 31, 32]. Thus, the effect obtained in our studies can
be explained by the mitogenic impact of NF contained in the
conditioned medium from glial cells. It cannot be overlooked,
however, the other biologically active substances that are pres-
entin the CM and have a similar effect.

It is well known that in the process of cryopreservation, cells
are treated with a cryoprotector and low-temperature cooling,
as a result of which a decrease in their viability is observed, as
well as a modification of their proliferative and functional activ-
ity. As shown by S.G. Ali et al. [26], when using 7.5% dimethyl
sulfoxide cryoprotectant and a certain cryopreservation mode,
about 90% of viable glial cells are preserved in culture. In our ex-
periments, it was found that the biological effect of CM of intact
and cryopreserved glial cell cultures on the contractile activity
of the myometrium is similar. This makes it possible to use the
technology of cryopreservation of glial cell culture to obtain a
conditioned medium.
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CONCLUSIONS

Intraperitoneally injected CM from the culture of glial cells
increase the contractile activity of the uterus in aged rats. This

MHEKOJ1OT 1A

the uterus was similar, which makes it possible to use the tech-

effect is realized by increasing the relative area of the myome-

trium, the density of myocytes, and the area of expression of
smooth muscle actin. The biological effect of the media from
intact and cryopreserved cultures on the contractile activity of
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INFLUENCE OF CONDITIONED MEDIA FROM GLIAL CELL CULTURES ON CONTRACTILITY OF UTERINE IN RATS OF DIFFERENT AGES

H.V. Nesteruk, postgraduate student, Department of Cryoendocrinology, Institute for Problems of Cryobiology and Cryomedicine of the NAS of Ukraine; assistant,
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Background. The physiological requlation of the uterine contractile activity changes with age, which leads to an increased number of prolonged labor and emergency
caesarean sections in women giving birth at the age of 35+. One of the modern approaches to correct the function of the reproductive system s the use of from cell cultures.
(M from glial cell culture contains neurotrophic factors that play an important role in maintaining the contractile function of the uterus. Current cell culture technologies
include cryopreservation.

Objective: to research experimentally the effect of CM obtained from intact and cryopreserved cultures of glial cells on the contractile activity of the uterus in rats of different
reproductive ages.

Materials and methods. The monolayer cell culture was obtained from the dorsal root ganglia of neonatal piglets and cryopreserved in the presence of cryoprotectant
dimethyl sulfoxide. CM from native and cryopreserved cultures were collected for 28 days, after which fractions with a molecular weight of < 30 kDa were obtained from
them by ultrafiltration. Rats at the age of 6 and 14 months, which corresponds to reproductive age and late reproductive age (LRA), were intraperitoneally injected with 0.2
ml of media from intact (ICM) or cryopreserved (CCM) cultures for 9 days. On the 30th — 32nd day after the end of the administration of CM animals were slaughtered and
the uterine contractile activity was determined by the organ bath method, the relative area of myometrium and density of myocytes by histological method, the average area
of labeling with specific antibodies to smoath muscle actin by immunohistochemical method. The statistical significance of differences was assessed by the Mann—Whitney
test.

Results. It was found that spontaneous, OT-, and KCl-induced tension of isometric contraction of the uterus in intact LRA rats decreased by 19, 20, and 14%, respectively,
compared with intact reproductive aged animals. After the introduction of ICM and CCM in LRA animals, normalization of isometric contraction parameters was observed. This
effect was realized against the background of an increase in the area of the myometrium, the density of myocytes, and actin expression.

Conclusions. Intra-abdominal administration of CM from glial cell culture increases the uterine contractile activity in LRA rats. This effect is realized by increasing the relative
area of the myometrium, the density of myocytes, and the area of expression of smooth muscle actin. The effect of media from intact and cryopreserved cultures on the
contractile activity of the uterus was similar, which makes it possible to use low-temperature culture storage technologies to obtain CM without losing its biological effect.

Keywords: contractile activity, uterus, conditioned media, neurotrophic factors, glial cell culture, cryopreservation.

BI1/NB KOHANLIIOHOBAHMX CEPEZIOBILL BIZ KYNIBTYP TTIAJIbHUX KNITUH HA CKOPOT/INBY AKTUBHICTb MATKIA LLIYPIB PI3HOIO BIKY

I.B. Hectepyk, acnipaHT kadeapy kpioeHaokpuronoril IHCTuTyTy npobem kpiobionorii Ta kpiomeauuuHin HAH YkpaiHu, acucteHT kadeapy 3aranbHoi Ta KiHiuHoi
natosnorii XapkiBCbkoro HauioHansHoro yHigepcwTety imeti B.H. Kapasina, m. Xapkis

H.M. Anabepanbkapim, K. TexH. ., CTapLuuii HayKoBuii CnispobiTHYK BiAAINY KpioeHAOKpUHOAOrTT IHCTUTYTY npobnem Kpiobionorii Ta kpiomeauumHI HAH YkpaiHu, m.
Xapkis

H.A. Komapomi, K. TeXH. H., JOLeHT kadeApi 3aranbHoi Ta KniHiuHol natonoril XapkiscbKoro HauioHanbHoro yrisepcutety imeni B.H. KapasiHa, m. Xapkis

H.0. TkaueHKo, K. TexH. H., JOLEHT Kadeapy 3aranbHol Ta KNiHiYHOI naTonorii XapKiBCbKoro HawioHansHoro yHisepcwTeTy e B.H. KapasiHa, m. Xapkis
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€.1. Jleray, o. Mez. H., 3aBiayBau BiaAiny KpioeH0KpUHONOrT IHCTUTYTY Npobnem kpiobionorii Ta kpiomeanunHu HAH Ykpaiku, m. Xapkis

06rpyHTyBaHHA. Di3ionoriuHa perynalia ckopoTINBOI aKTUBHOCTI MaTKY 3MIHIOETBCA 3 BIKOM, LU0 MPU3BOAUTS A0 30bLLIEHHA KITbKOCTI 3aTAXHMX M0AOriB Ta
€KCTPEHMX KeCapeByX PO3TUHIB Y KIHOK, AKi HapOZKyIoTb Y Billi 35-+. OAVH 3 CyuacHix NiaXoAIB 40 KopeKLii GYHKLIT penpoayKTUBHOI CUCTEMY MOAATAE B 3aCTOCYBaHHI
KoHauLioHoBaHux cepeaosiL (KC) Big knimuHHIX kynbryp. KC Bia KynbTypu rianbHux KAITHH MICTATb HelipoTpodiuHi GakTopy, AKi BigirpaloTh BAXMBY Pofb
NIATPUMAHHI CKOPOTAMBOIT GYHKLTT MaTKu. CyyacHi TexHONOrT OTPUMAHHA KAITUHHIX KYNIBTYP BKAIYAI0TH KPIOKOHCEPBYBAHHA.

MeTa gocnigeHHa: ekcnepumenTanbHe BuBueHHA BnBY KC, OTPUMAHIX Bifl IHTAKTHOI Ta KDIOKOHCEPBOBAHOT KyMbTYP MINbHUX KITITAH, HA CKOPOTANBY aKTUBHICTb
MATKM LLYDIB PI3HOTO PENPOAYKTUBHOTO BIKY.

Matepianu Ta meTogn. MoHOLIapOBY KynbTypy KIITUH OTPUMYBAIY 3i CIIHANIHIAX FAHINTB HEOHATANbHUX OPOCAT | KDIOKOHCEPBYBAIN Y MPUCYTHOCTI KPIONpOTeKTopa
Aumerncynbdokcuay. KC Bia HaTMBHOI Ta KPIOKOHCEPBOBAHOT KybTYP 301paniA BNPOA0B 28 i6, Nicna Yoro 3 Hux MeToA0M ynbTpadinsTpaLlii oTpumyBany dpakLii

3 MoniekynApHolo Macoto < 30 k[1a. LLlypam Bikom 6 1 14 MicALiB, LLI0 BIANOBIZAE PENPOAYKTUBHOMY Ta Ni3HbOMY penpoaykTuBHOMY Biky (1PB), BHYTPiLLUHbOUEpeBHO
BBoauMA 1o 0,2 Mn cepeoBuLL Bif iHTaKkTHaT (IKC) abo kpiokoHcepBoBaHoi (KKC) kynbryp ynpomosx 9 aib. Ha 30—32-ry by nicna 3akiHueHHA BBeaerHa KC TBapu
3a01BanY 1 BU3HAYANM COHTaHHY, okauTolnH (OT)- Ta KCI-iHayKoBaHy CKOPOTAMBY aKTMBHICTL MaTKV MeTOA0M OpraHHOi 6ari, BIAHOCHY MAOLLLY MIOMETPIIO Ta LLAbHICTb
MIOLMTIB — riCTONOMYHIM METOLOM, CEPEAHIO MOLLLY MiYeHHA CNeLMOIYHIMIA HTITINAMM [0 AKTUHY MafeHbKuX M'A3iB — IMyHOriCTOXIMIYHIM MeTofoM. (TaTUCTAYHY
3HauyLLiCTb BIAMIHHOCTEI OLiHIOBaNY 3a KpuTepiem MaHHa—BiTHI.

Pe3ynbTatu. BcraHoBfeHo, Lo cnonTanHa, OT- Ta KCI-iHaykoBaHa cuna i30MeTpUYHOr0 CKopOUeHHA MaTKiM B iHTakTHYX Luypis [1PB 3H/xyBanaca BianoigHo Ha 19,

201 14% NopiBHAHO 3 IHTAKTHUMIA TBAPUHaMK PeNpOAYKTMBHOIO Biky. Mlicna BBeaeHHa IKC Ta KKC y TBapuH MPB cnoctepiranaca HopManiais NokasHKIB cum
I30MeTPUYHOrO CKOPOUEHHA. Llelt edeKT peanizyBaBca Ha T 36ibLIEHHA NOLL MIOMETPIt0, LLIALHOCTI MIOLUTIB Ta eKCNPecii aKTUHY.

BucHoBKu. BHyTiluHb0uepesHe BBeaeHH KC Bia KynbTypy rianbHIX KAITUH NiABYLLLYE NOKA3HWKIA CKOPOTUBOI aKTUBHOCTI MaTKi B LLypiB [PB. Lleit edexT
peani3yeTbea WnAxom 30inbLUEHHA BIGHOCHOT NAOLL] MiOMETPilo, WiNbHOCTI MiOLWTIB | nNOLL excpecil akTuHy MadeHbKix M'A3iB. BNnUB cepeAoBuLL Bifl IHTAKTHOI Ta
KPIOKOHCEPBOBAHOI Ky/bTYP Ha CKOPOTIUBY aKTUBHICTb MaTkyt BYB CXOXWM, LU0 J03BONAE BUKOPUCTOBYBATY TEXHONOTTT HU3bKOTEMNEPATYPHOTO 30epiraHHA KynbTypu AnA
otpumanHa KC 6e3 BTpatw i GionoriuHoro eexTy.

KntouoBi c11oBa: CkopoTanBa akTUBHICTb, MaTKa, KOHANLOHOBAHE Cepe0BULLE, HEAipOTPODIUHI GaKTOPH, KYIIbTYPA MialbHUX KITUH, KIOKOHCEPBYBAHHA.
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