HAHOMEOULMHA TA HATOTEXHO/10TIi / NANOMEDICINE AND NANOTECHNOLOGY

DOI 10.29254/2077-4214-2023-2-169-402-409
UDC 615.361:612.622/.621.5
Nesteruk A. V., Legach E. I.

BIOLOGICAL EFFECTS OF THE LOW-MOLECULAR FRACTION OF THE DORSAL ROOT

GANGLIA CRYOEXTRACT ON THE REPRODUCTIVE SYSTEM OF FEMALE RATS
Institute for Problems of Cryobiology and Cryomedicine of the NAS of Ukraine (Kharkiv, Ukraine)
nesterukhanna@gmail.com

One of the modern approaches to correcting the reproductive system's function is the use of neurotrophic fac-
tors, the source of which can be a fraction of the cryoextract of spinal ganglia. The paper assesses the effect of the
low-molecular-weight fraction of the cryoextract of spinal ganglia (<30 kDa) on the ovaries' follicular composition
and the rat uterus' contractile activity. The experiments were carried out on white outbred female rats of 6 and 14
months, which corresponds to the reproductive and late reproductive age for this species of animals. The cryoextract
was obtained from the spinal ganglia of neonatal piglets. The cryoextract fraction with a molecular weight of up
to 30 kDa was obtained by the method of ultrafiltration using a polyethersulfone membrane. The total cryoextract
and its low molecular weight fraction were administered intraperitoneally to rats for 9 days. After the end of the
experiment, a histological examination of the ovarian follicles and a study of the contractile activity of the uterus
by the organ bath method were performed. It was established that the total cryoextract of spinal ganglia and its
low-molecular fraction differ in their biological effect on the reproductive system of female rats of different ages.
The fraction of cryoextract of spinal ganglia exerts an activating effect on the follicular profile of the ovaries of rats
of reproductive age, which is expressed in a decrease in the number of follicles of hormone-independent stages of
development. At the same time, introducing the fraction decreases the force of isometric contraction of the uterus in

rats, which may be associated with physiological changes in its innervation.
Key words: neurotrophic factors, dorsal root ganglia cryoextract, ovary, uterus, contractile activity.

Connection of the publication with planned re-
search works.

The study was carried out as a part of the research
work “Morphofunctional characteristics, cryopreserva-
tion and therapeutic potential of 2D and 3D cell cultures
obtained from neural crest derivatives”, state registra-
tion number 0121U109133.

Introduction.

The prospect of using neurotrophic factors (NF) and
other regulatory substances originating from central
and peripheral nervous system organs has already been
proven in clinical trials to treat several neurodegenera-
tive diseases [1-4]. However, only some results were sat-
isfactory, so searching for alternative sources of NF and
new biological substances with neurotrophic activity is
currently relevant.

The NF family consists of nerve growth factor (NGF),
brain-derived neurotrophic factor (BDNF), neurotrophin
3 (NT-3), neurotrophin 4/5 (NT-4/5, also known as NT-4,
NT-5), neurotrophin 6 (NT-6), glial neurotrophic factor
(GDNF). All NFs share some common characteristics, in-
cluding similar monomer molecular weights (13.2-15.9
kDa), isoelectric points in the range of 9-10, and ap-
proximately 50% identity of the primary structure [5-7].
In solution, all factors exist as non-covalently bound di-
mers [8, 9].

As it turned out in recent years, NFs have a huge im-
pact on the development and formation of the female
reproductive system [10] and also play a certain role in
the induction of its pathology [11]. The cryoextract of
spinal ganglia is a source of NF [12] and other regula-
tory substances, which makes it a possible candidate for
obtaining drugs with a neurotrophic effect.

The histological structure of the spinal ganglia in-
cludes bodies of sensitive neurons surrounded by sat-
ellite glial cells, nerve fibers, Schwann cells, connective
tissue cells, vascular endothelium, and resident immune
cells [13]. Moreover, spinal ganglia are a source of neural
stem cells that can differentiate into neurons and neuro-
glia cells [14]. Therefore, the total cryoextract of spinal
ganglia (tCSG) should contain derivatives of all these cell
groups. However, high-molecular protein compounds
have an increased ability to cause an immunological re-
sponse, so there is a need for preliminary fractionation
of the cryoextract. Considering the data on the molecu-
lar weights of NF, obtaining a fraction of cryoextract of
spinal ganglia (fCSG) up to 30 kDa and investigating its
biological activity was reasonable.

The aim of the study.

Determination of the influence of the low-molecular
fraction of the cryoextract of spinal ganglia on the histo-
logical features of the ovaries and the contractile activ-
ity of the rat’s uterus.

Object and research methods.

All experiments on animals were performed fol-
lowing the regulations of the Law of Ukraine “On the
Protection of Animals from Cruelty” (No. 3447-1V dated
February 21, 2006) in compliance with the requirements
of the Bioethics Committee of the Institute for Problems
of Cryobiology and Cryomedicine of the NAS of Ukraine.

The experiments were conducted on white outbred
female rats of 6 and 14 months, which, according to
Sengupta P. [15], corresponds to the reproductive age
(RE) and late reproductive age (LRE) for this species of
animals. The total number of animals is 58.

Total cryoextract of spinal ganglia (tCSG) was pre-
pared as described in [16]. The fraction of the cryoex-
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Table 1 — Quantitative histological parameters of the ovaries of rats of different ages
after administration of tCSG or its low molecular weight fraction

RE LRE
Indicator
Control tCSG fCSG Control tCSG fCSG
. 75,5 63,5 60,5 65,5 59,5 61,5
Follicles + CL (71,3;82,0) |(57,3;65,0)* | (59,7;61,2)* | (57,0;71,8)* | (57,0;66,8)* | (59,5;62,0)*
Primordial + primary 23,0 23,0 13,0 23,5 19,0 19,5
follicles (18.5:30,5) | (19,0; 25,5) |(12,0; 15,5) #| (18.3:26,0) | (16,7:22,8) | (17,5:20,8)
8.0
. 9,5 8,2 0 8,0 7,0 8,5
Antral follicles (4,5, 11,5) | (3,510,8) (7.3 (4,6;9,5) (4,0,8,0) | (80/9,0)
- 12,0 14,0 20,5 12,5 16,5 (12,8 15,0
Atretic follicles (10,3;14,5) | (9,7;16,8) |(18,3:23,5)"#| (9,3 15.8) 17.9) (15,0 17,3)
oL 23,0 25,0 (gg'g, 20,5 22,0 (17,0; 16,5
(19.1: 26,2) | (23.3: 28,7) (23.0; (13.3: 24,0) 25 5) (16,0; 17,8)*
0 15 0 3,0 2.0 1,0
Bones (0;1,2) (1,3;1,7) (0;0,7) (2,0;4,5) (1,5;4,5) (1,0;1,8)

Notes: Each of the indicators are normalized for one ovary; * — the indicator is significantly different in comparison with the indicator of the
group of intact RE animals, p <0.05; # — the indicator is significantly different between groups of animals of the same age with the introduction

of tCSG or fCSG, p <0.05.

tract of spinal ganglia (fCSG) with a molecular weight of
up to 30 kDa was obtained by ultrafiltration using a poly-
ethersulfone membrane (Millipore, Germany). A sterile
physiological solution was used as a carrier solution.
Experimental drugs were administered intraperitoneally
for 9 days at 0.2 ml/animal. On the 28th-29th day, the
animals were removed from the experiment.

The ovaries were removed for histological analysis,
fixed in 10% neutral formalin, and serial sections (7-8
um) were made. Sections were stained according to the
standard method with hematoxylin/eosin and examined
using an AmScope XYL-403 light microscope (China).
Using the AxioVision Rel. 4.8. counted the number of
follicles and corpora lutea (LC) at different stages of ma-
turity according to the classification [17].

The horn of the uterus was taken to study the con-
tractile activity of the uterus (CUA) using the organ bath
method [18]. For this purpose, insulated strips (IS) of
fabric 8x3 mm in size were produced, vertically mount-
ed in a flow cell (37°C), so that one end was connected
to a stationary holder and the other to a Grass FT03C
mechano-electrical transducer (“ Grass Instruments”,
USA). The transducer was connected to an OWON
B41T+ (OWON, PRC) multimeter adapter, which was
used to record IS contractile activity curves. Before the
experiment, IS was incubated in Krebs solution (pH=7.4)
for 60 min in isometric conditions with a load of 1 g.

KCl solution at a final concentration of 70 mM or
oxytocin (OT) at a final concentration of 4 nM was used
to study induced CUA. The CUA of each sample was re-
corded for 10 minutes. Contraction frequency (CF) was
calculated as the average number of IS contraction-
relaxation cycles per minute. Contraction amplitude
(CA) was determined as the mean peak height on the
contraction curve and expressed in mN. Isometric con-
traction strength (ICS) was calculated as the area under
the IS contraction curve, normalized to the plane of its
cross-section and expressed in (gxs)/cm?. The IS cross-
sectional area was calculated according to the formula:

S=m/pl,

where m is mass of IS, | is length of IS, p was taken

equal to 1.05 g/cm3.

RE groups of animals were used in the experiment:
intact (n=14); with the introduction of tCSG (n=8); with
fCSG administration (n=8). Groups of PRV animals: in-
tact (n=12); with the introduction of tCSG (n=8); with
fCSG administration (n=8).

The Statistica 10 program (StatSoft, USA) was used
for statistical data analysis. The results were presented
in the form of Me (Q1; Q2) (Me — median, Q1 — 1** quar-
tile; Q3 — 3™ quartile). Statistical significance of differ-
ences between groups was assessed using the nonpara-
metric Mann-Whitney test. Differences were considered
statistically significant if p<0.05.

Research results and their discussion.

Administration of tCSG and fCSG to RE rats decreased
the number of follicle+CL in the ovaries compared to
age-matched intact controls (table 1). Under the con-
ditions of fCSG administration, there was a statistically
significant decrease in the total number of follicles in
the hormone-independent stages of development (pri-
mordial and primary) and an increase in the number of
follicles in the atresia stage. Compared to the control,
the number of antral follicles, CL, and follicular cysts did
not change with tCSG or fCSG.

Ovaries from LRE animals had a decreased follicle+CL
score compared to intact RE controls, reflecting changes
in ovarian follicular profile that occur with age. The num-
ber of follicles of different stages of development and CL
did not change between groups with the introduction of
tCSG or its fraction. The number of atretic follicles was
similar in intact animals of both age groups and in LRE
animals administered general or fractionated CSG.

It is well known that the fertility of rats decreases at
the age of 8-10 months and beyond. During the same
period, the number of follicular cysts increases [17, 19].
In our experiments, no statistically significant changes in
the number of ovarian cysts were observed depending
on age or tCSG/fCSG administration.

The CUA scores of the rats are presented in table 2.
Notably, fCSG administration increased basal CF in rats
of both age groups and simultaneously reduced ICS in-
duced by OT or KCI. Administration of tCSG positively af-
fected basal, OT —and KCl-induced ICS in animals of both
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Table 2 — CUA indicators of rats of different groups after administration of tCSG
or its low molecular weight fraction

RE LRE
Indicator
Control tCSG fCSG Control tCSG fCSG
F basal 0.2 0,1 0,7 0,2 0,2 0,7
(0,1;0,2) (0,1;0,1) (0,6;0,7)* # (0,2;0,3) (0,2;0,2) (0,5;0,7)*#
. 0,9 0,8 0,7 0,8 0,8 1,1
CF OT-induced (0,5 1,) (0,8;0,9) (0,7;0,9) (0,40,9) 0,8/ 0,8) (0,8:1,2)
A basal 10,7 10,2 10,8 10,9 10,7 10,8
(10,3; 11,4) (10,1; 10,2) (10,7; 10,8) (10,8;11,0) | (10,3;10,8) (10,7; 11,5)
(I induced CA 11,5 11,6 11,9 12,1 11,6 15,0
(11,0; 12,1) (11,2;12,1) (11,7; 12,1) (11,5:12,2) | (10,6;12,3) | (14,5 15,3)* #
. 11,5 12,0 11,8 11,8 12,0 13,8
OT —induced CA, mN (11,2; 13,1) (11,1; 12,5) (11,7; 12,0) (11,7; 12,5) (11,9; 13,4) (13,2; 14,9)
35,2 36,1 22,5 25,8 41,5 _
Basal CUA (25,0; 44,9) (30,3; 48,6) (20,8; 27,3) (21,9;28,4) | (38,1;43,0)° | 21 (240 27.4)#
KCl - induced 35,9 41,1 23,7 28,8 44,2 31,2
Ics (26,7; 48,2) (35,8;51,1) (22,1;28,8)# | (23,6;31,3) | (43,4;44,9)° | (29,0;31,3)#
OT-induced 36,3 39,6 23,0 27,9 42,7 28,7
Ics (26,7; 45,7) (34,0;49,5) | (21,3290 # | (22,6;29,8) | (42,2;491)° | (27,8;29,9) #

Notes: * — the indicator is significantly different compared to the indicator of the group of intact RE animals, p <0.05; # — the indicator is
significantly different between groups of animals of the same age with the introduction of tCSG or fCSG, p <0.05; a — LRE indicator of experimental
animals is significantly different compared to the indicator of intact LRE animals, p <0.05.

age groups. At the same time, there was a statistically
significant increase in ICS of the uterus of LRE rats and
reaching the indicators of intact RE rats. No activating
effect of fCSG on uterine ICS of LRE rats was observed. In
the group of RE animals, administration of fCSG resulted
in the inhibition of uterine ICS.

Previously, it was found that NGF and its receptors
are widely expressed in oocytes, theca cells, granulosa
cells, ovarian interstitium of various species, including
humans, rodents, cattle, sheep, and goats. This NF is an
important factor in the primary growth of follicles in the
non-gonadotropin-dependent phase [20]. Exogenous
administration of NGF to rats resulted in the same effect
of reducing the number of small follicles [21].

As a result of our experiments, we also found a de-
crease in the number of primordial and primary follicles,
especially in the ovaries of RE rats, after the introduc-
tion of fCSG, which indicates the stimulating effect of
fCSG on the exit of follicles from the dormant state.
Thus, this effect may be associated with NGF being con-
centrated in fCSG. In addition, possible candidates for
the role of activators of folliculogenesis in fCSG are NT-3
and GDNF, as their ability to activate the transformation
of primordial follicles was shown [22, 23]. It should also
be noted that fCSG-stimulated folliculogenesis did not
end with follicle maturation, as evidenced by a statis-
tically unchanged number of antral follicles/CL and an
increased number of follicles in the atresia stage.

It is known that the uterus’s neural plasticity and its
normal contractile function’s implementation depend
on NF [24-26]. The nerve fibers of the central and pe-
ripheral nervous system provide nerve control of uter-
ine myocytes, creating visceral co-regulation [24]. Under
the influence of estrogens and progesterone, cyclic
changes of the uterus occur, which also affect peripheral
innervation [25]. Against the background of high levels
of estrogens, the degeneration of axons of sympathetic

nerves in the uterus occurs [25]. It is believed to be an
adaptive adaptation to promote mammalian uterine
smooth muscle quiescence in late pregnancy [26]. In
addition, nerve fiber density decreases in rats during
proestrus and estrus but returns to baseline during met-
estrus and diestrus [27]. The regulatory mechanisms of
uterine de — and reinnervation have not yet been fully
elucidated, but it is believed that NFs play a significant
role in this. Physiological uterine sympathetic denerva-
tion has been suggested to be associated with increased
levels of proNGF, which induces neuronal apoptosis
[28], as well as BDNF, which inhibits neurite outgrowth
in the presence of estrogens [26]. In our experiments,
the decrease in the ICS of the rat uterus is possibly relat-
ed to the decrease in its innervation under the influence
of NFs, which are concentrated in the fCSG.

Conclusions.

Total CSG and its low molecular weight fraction (<30
kDa) differ in their biological effects on the reproductive
system of female rats of different ages. The CSG fraction
exerts an activating effect on the follicular profile of the
ovaries of RE rats, which is expressed in a decrease in
the number of follicles of hormone-independent stages
of development. At the same time, administration of the
CSG fraction leads to a decrease in the force of isometric
contraction of the uterus in rats, which may be associ-
ated with physiological changes in its innervation.

Prospects for further research.

One of the modern approaches to correcting the re-
productive system’s function is the use of NF, the source
of which can be the fraction of CSG with a molecular
weight <30 kDa. Experimental studies showed that the
obtained fraction has an NF-like biological effect on the
female reproductive system. In further studies, it is nec-
essary to analyze the composition of the low-molecular
fraction of CSG.
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BIONOTIYHI EPEKTU HU3bKOMONEKYIAPHOI ®PAKLIT KPIOEKCTPAKTY

CMIHANBbHUX FAHINIIB HA PENPOAYKTUBHY CUCTEMY CAMULb LLLYPIB
IHCTUTYT Nnpo6nem Kpiobionorii i KpiomeguunHu HAH YKpainu (M. Xapkis, YkpaiHa)
nesterukhanna@gmail.com

OO0HUM i3 cy4acHuUx nioxodis 00 Kopekyii hyHKYil pernpodykmuesHOi cucmemu € 3acmocy8aHHi HelipompogiyHux
hakmopis, Oxcepenom AKUX Moxe bymu ppaKyia Kpioekcmpakmy cniHanbHuUx 2aHeniis. ¥ pobomi npedcmasneHa
OUiHKQa 8raugy HU3bKOMOsEKYAAPHOI PPaKyii Kpioekmcmpakmy criHanbHUx 2aHeniie (<30xk4a) Ha gonikynapHuli
CKNa0 AEYHUKI8 Ma CKOpomsusy aKmMusHicme MamKu wypis. EkcnepumeHmu nposedeHi Ha binux 6e3nopodHuUx
camuyax wypie 6 i 14 micauyis, wo 8idnogidae penpoOyKMUBHOMY ma Mi3H6OMY PernpodyKMUBHOMY 8iKy
0719 ybo2o 8uUOy MeapuH. KpioeKcmpakm ompumysanu 3i CRiHAAbHUX 2aHesiie HeoHamasbHUX Mopocam.
®Ppakyito Kpioekcmpakmy 3 mosnekynapHoo macoro 0o 30 k[a ompumysaau memodom yabmpagpinempauii 3
BUKOPUCMAHHAM rosiedipcynoghoHo80i membpaHu. 3a2aabHUll KpioeKcmpakm ma (020 HU3bKOMOAEKYAAPHY
hpaKuiro 8800uUNU WYPAM BHYMPIiWHbOYEepesHO 8rpo0osx 9 OHis. [licna 3aKiHYEHHA eKcriepumeHmy nposedeHo
2icmosnoeiyHe 00CniOMeHHA ¢honikynie AEYHUKIB Ma 8UBYEHHS CKOPOMsUBOI OKMUBHOCMI MAMKU Memooom
op2aHHOoi 6aHi. BcmaHosa1eHo, wo 3a2aabHUl KpioeKecmpakm CriHasnb6HUX 2aHesiie ma (1020 HU3bKOMOAEKYAAPHA
bpaKuis 8i0pi3HAIOMbLCA 3a €80iM 6ion02iYHUM 8MAUBOM HA PEPOOYKMUBHY cucmemy camuus Wypis pi3Ho20
8iKy. ®pakyia Kpioekcmpakmy crniHaAbHUX 2aHanii8 30ilicHIOE akmusyro4y 0ito Ha GoniKynapHuUll NPoginb AEYHUKI8
wypis pernpodyKmusHO20 8iKYy, W0 BUPAHAEMbCA Y 3MeHWeHHI KinlbKocmi ¢honikynie 20pMOHOHe3anexHUX cmaoili
po3sumky. ¥ moli e yac e8e0eHHA hpaKyii npu3zsooums 00 3HUMEHHSA CUAU i30MempPuUYHO20 CKOPOYEHHA MAMKU

y wypis, wjo moxce 6ymu nos’s3aHo i3 gizionozivHumu nepebydosamu ii iHHepsayii.
Knro4oesi cnosa: HelipompoghiuHi pakmopu, KpioeKcmpakm CriiHaAbHUX 2aHasii8, AEYHUK, MAMKa, CKOpomMsausa

aKMuUBHicMeo.

38’A30K nyb6aikauii 3 nhaHoBMMM HAayKOBO-AoCNig-
HUMUK poboTamu.

Jocnif»eHHA BUKOHAHO B paMKax HayKoBO-40C/iA-
HOi poboTn «MopdodyHKLIOHANbHI XapaKTEPUCTUKM,
KPiOKOHCepBYBAHHA Ta TepaneBTUYHMI noTeHujian 2D —
i 3D-KyNbTyp KNITUH, OTPUMAHUX 3 NOXiAHUX HEPBOBOTO
rpebeHa», Ne gepaBHoi peecTpau,ii 0121U109133.

Bctyn.

MepcneKkTUBHICTb BMKOPUCTaHHA HelpoTpodiuHMX
dakTopiB (HP) Ta iHWKUX perynaTopHUX PEeYOBUH, LLIO
NnoxoAATb 3 OpraHiB LEeHTpasbHOi Ta nepudepuyHoi
HEpPBOBOI CUCTEMMU, BXKE OOBEAEHO Y KNiHIYHUX BUNPO-
6yBaHHAX A4 NiKYBAaHHA HU3KM HelpoaereHepaTUBHUX
3axBoptoBaHb [1-4]. OgHaK He BCi OTpMMaHi pesynbra-
™™ Bynn 3a40BiNIbHUMM, TOMY MOLWIYK a/fbTEePHATUBHUX
axkepen HP ta HoBux BionoriyHmMx cybcTaHLin 3 Helpo-
TPOIYHOK aKTUBHICTIO € aKTya/lbHUM Ha TenepilHin
yac.

Cimencteo HO cknagaeTbea 3 aKTopy pPOCTy HEPBIB
(NGF), HelipoTponHoro ¢paktopa mo3ky (BDNF), Heipo-
TpoodiHy 3 (NT-3), HelipoTpodiny 4/5 (NT-4/5, TakoxK Bi-
aomuit ak NT-4, NT-5), HeipoTpodiHy 6 (NT-6), rnianb-
Horo HelpoTpodiyHoro paktopy (GDNF). Yci HO matoTtb
HW3KY CMiZIBHUX XapaKTepUCTUK, BK/IKOYAOUM NoAibHY
MOIEKYNSIPHY Macy MoHomepis (13,2-15,9 kfa), i3o-
€NeKTPUYHI TOYKKM B AianasoHi 9—10 i npubansHo 50%
iAeHTUYHOCTI MepBUHHOI CTPYKTYpU [5-7]. Y po3unHi yci
baKTopu iCHYIOTb Y BUMALI HEKOBANIEHTHO 3B’A3aHMUX
aumepis [8, 9].

Ak 3’AcyBanoca octaHHIMKM pokamu, HO matoTb Be-
JIMYE3HWUIA BNMB Ha PO3BUTOK i GOPMYBaAHHA XKiHOYOI
penpoayKkTMBHOI cuctemn [10], @ TaKOXK rpatoTb NEBHY
ponb B iHAYKUi Ti naTonorii [11]. KpioeKcTpaKT chiHanb-
HUX raHrniie € axkepenom HO [12] Ta iHWKMX perynatop-
HUX PEYOBWMH, WO PObiTb MOro MOXKAMBUM KaHAMAATOM
019 OTPUMaHHA npenapaTis HeMpPoTPOdIYHOI Aii.

licTonoriyHa 6ygoBa cniHaNbHUX raHMIB BKAKOYAE
Tina 4YyTAMBUX HEMPOHIB, OTOYEHI caTeNiTHUMK TAianb-
HUMMU KNITUHAMK, HEPBOBI BOJIOKHA, LUBAHHIBCbKI KANiTU-
HU, KNITUHW CMONYYHOI TKAHWHM Ta eHAOTeNito CyauH, a
TAKOX PE3UAEHTHI iIMyHHI KniTuHM [13]. Binbw Toro, cni-
Ha/bHI raHmii € AXKepenom HelpanbHUX CTOBOYpPOBMX
KNITWUH, AKi 30aTHI AndepeHLitoBaTUCA Y HEMPOHMK Ta KAi-
TUHU Helpornii [14]. OTxKe 3aranbHUI KPIOEKCTPAKT chi-
HanbHUX raHmiie (3KECT) mae micTUTK noxigHi ycix umx
rpyn KniTnuH. OgHaK BUCOKOMONEKYNAPHI BinkoBi cnony-
KM MatoTb NigBULLEHY 34i6HICTb BUKAMKATU iIMYHONOTIY-
Hy BignoBigb, TOMY iCHYE HeObXigHICTb nonepeaHbLOro
dpaKuioHyBaHHA KpioeKcTpakTy. bepyun Ao ysaru AaHi
LLLOA0 MONEeKYNAPHUX Mac HD, byno fouinbHUM oTpuMa-
TV GpaKLito KPIOEKCTPaKTy cniHanbHMX raHriie (GKECK)
0o 30 ka Ta gocnigmTn i GionoriyHy akTUBHICTb.

MeTa gocnigKeHHs.

BusHaueHHA BNAMBY HW3bKOMONEKYNAPHOI dpaKLii
KPIiOEKCTPAKTY CMiHa/NbHUX FaHIAIiB HA TCTONOriYHI 0CO-
6/MBOCTI AEYHMKIB Ta CKOPOT/IMBY aKTMBHICTb MATKM
Lwypis.

O6’eKT i meTOAM AOCNiAXKEHHA.

Yci eKcnepuMmeHTM Ha TBapuMHax NPOBOAUAU Bif-
noBigHO A0 HOpmaTMBiB 3aKoHy YKpaiHu «[po 3axucT
TBapUH Bif, *KOpCTOKoro nosoaxeHHsa» (Ne 3447-1V Big,
21.02.2006 p.) npu gotTpumaHHi Bumor Komitety 3 6io-
eTUKM IHCTUTYTY Npobnem Kpiobionorii i KpiomeanUUHN
HAH Ykpainu (IMKiK HAHY).

EKcnepumeHTU npoBedeHi Ha 6innx 6e3nopoaHmx
cammuax wypis 6 i 14 micauis, Wwo 3a gaHnmu Sengupta
P. [15] BignoBsipae penpoayktMeHomy Biky (PB) Ta nis-
HbOMY penpoayKTMBHOMY BiKy (MPB) ans uboro Buay
TBAPWH. 3arasibHa KiNbKicTb TBApUH — 58.

3araibHUIN  KPIOEBKCTPAKT  CMiHaZbHUX  raHmiiB
(3KECT) rotyBanu, sk onucaHo y poborti [16]. dpakuito
KpioeKcTpaKTy cniHanbHux raHmiis (GKECI) 3 moneky-
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Tabauuysa 1 — KinbKicHi rictonoriyHi NOKasHUMKK AEYHUKIB LLYpiB pi3HOro BiKy nicna BBegeHHA 3KECT
a6o i1ioro HM3bKOMoONEeKyNAPHOI ppakuii

. PB nPB
OKa3HUK
KoHTponb 3KECI OKECT KoHTponb 3KECI SKECT
. 75,5 63,5 60,5 65,5 59,5 (57,0; 61,5
Ponikym + KT (71,3;82,0) | (57,3;65,0)* | (59,7;61,2)* | (57,0;71,3)* 66.8)" | (59,5,62,0)"
MpumopaianbHi+ 23,0 23,0 13,0 23,5 19,0 19,5
NepPBUHHI ponikyn (18,5; 30,5) (19,0; 25,5) | (12,0; 15,5)* # (18,3; 26,0) (16,7; 22,8) (17,5; 20,8)
L 9,5 8,2 8,0 8,0 7,0 8,5
AHTPANGHI QONIKYM | (45,115) | (35:108) | (7,3/8,8) (4,6:9.5) (40,80 | (8,0;9,0)
o 12,0 14,0 20,5 12,5 16,5 15,0
ATPETUYHI GONIKYIN | 10 3. 14 5) | (9,7:16,8) | (18,3;23,5)# | (9,3: 15,8) (12,8;17,9) | (15,0;17,3)
T 23,0 25,0 23,5 20,5 22,0 16,5
(19,1;26,2) | (23,3;28,7) | (23,0;24,7) (13,3;24,0) | (17,0;25,5) | (16,0;17,8)*
KicTu 0 1,5 0 3,0 2,0 1,0
(0;1,2) (1,3;1,7) (0;0,7) (2,0;4,5) (1,5;4,5) (1,0;1,8)

MpUMiTKK: KOXKHUI1 3 MOKa3HMKIB HOPMOBAHO Ha OAMH AEYHUK; * — MOKA3HMK 3HaYYLLE BiAPI3HAETLCA Y NOPIBHAHHI 3 MOKAa3HUKOM rpynu iHTaK-
THUX TBApWH PB, p <0,05; # — NOKa3HWK 3HauyLLe BiAPISHAETLCA MiXK rpynamu TBapuH 0A4HOrO BiKy 3 BBeaeHHAM 3KECT abo ¢KECT, p <0,05.

napHoto macoto o 30 Kfa oTpumyBanm MeTogom yib-
TpadinbTpauii 3 BUKopUcTaHHAM noniedipcyibPoHOBOT
membpaHn («Millipore», HimeuunHa). Y AkocTi posuu-
Ha-HOCiA BMKOPUCTOBYBaN CTEPUAbHUI di3ionoriyHni
po34ynH. EKkcnepumeHTanbHi Npenapatv BBOAWUAU BHY-
TPilWHbOYEpPEBHO BNPOAO0BXK 9 AHIB no 0,2 m//TBapuHY.
Ha 28-29 no6y TBapuH BUBOAMUIMU 3 EKCNIEPUMEHTY.

[na rictonoriyHoro aHanisy AEYHUKM BUAanann, dik-
cyBanu ix y 10%-my HeliTpanbHomy dbopmaniHi Ta Buro-
TOBNSANIN CePiNHi 3pi3n (7-8 MKm). 3pi3n 3abapsatoBanm
3a CTaHAAPTHUM METOAOM reMaTOKCU/IHOM/e031HOM,
[OCNiAXKYBanM 3a [OMOMOrOH CBIiT/IOBOTO MiKPOCKO-
na AmScope XYL-403 (KHP). 3a gonomoroto nporpamu
AxioVision Rel. 4.8. nigpaxoByBann KinbKictb donikynis
Ta XoBTUX Tin (MT) Ha pi3HMX cTaginax 3pinocTi 3a Knacu-
dikauieto [17].

Pir matkm 3abupanu AnA BMBYEHHS CKOPOTIMBOI
aKkTMBHOCTI MmaTkK (CAM) meTogom opraHHoi baHi [18].
[na uboro BMroToOBAAAM i30/1bOBaHI cMyXKM (IC) TKa-
HUHU PO3MipoM 8X3 MM, BEPTUKANIbHO MOHTYBANM iX Y
npoToyHomy ocepeaky (37°C), Tak, WwWob oauH KiHeupb
6yB 3B’A3aHMIN 3i CTaujioHAapHMM TpPUMayem, a Apy-
TMN — 3 MEeXaHO-eNeKTPUYHUM TpaHcatocepom Grass
FTO3C («Grass Instruments», CLUA). TpaHcatocep 6yB
3’egHaHuUI 3 agantepom-mynbTumerpom OWON B41T+
(«<OWON», KHP), 3a gonomorolw fAKOro peecTpyBanu
KpuBi ckopoTamBsoi akTmsHOCTI IC. MNepen ekcnepumen-
Tom IC iHKybYyBanu y po3umHi Kpebcea (pH=7,4) npotsarom
60 XB y i30METPUYHNX YMOBAX 3 HAaBaHTaXKeHHAM 1 T.

[na BuByeHHs iHayKkosaHoi CAM BMKOpMCTOBYBanu
po3umnH KCl B KiHLEBIl KOHLUEeHTpauji 70 MM abo okcu-
ToumH (OT) y KiHUeBI KoHueHTpauii 4 HM. CAM KoX-
HOTO 3pa3Ka peecTpyBanu npotarom 10 xBuauH. Yactoty
cKopoyeHb (4YC) po3paxoByBanu AK cepefHIo KifbKiCTb
LMKNIB CKOpOYeHHA-po3cnabneHHa IC y xBunmny. Amn-
nityay ckopoyeHb (AC) BU3HaAYaNM AK CepesHiO BUCOTY
nika Ha KPWBI CKOPOYEHHs Ta Buparkaaum y mH. Cuny
i3omeTpuuHoro ckopoudeHHa (CIC) pospaxoByBanu Ak
NAOLWMHY Mg, KpMBOK CKOopo4veHHA |C, HopmoOBaHy A0
NAOWMHM il nonepeyHoro nepepisy i Bupaxkann y (rxc)/
cm?. TnowmHy nonepeyvHoro nepepisy IC pospaxosysa-
1 32 popmynoto:

S=m/pl,

ae m—maca IC, | — gosxuHa IC, p npuitmanu pisHoto

1,05 r/cm3.

B ekcnepumeHTi 6yn1 BUKOpUCTaHi rpynu TBapuH PB:
iHTaKTHi (n=14); 3 BBegeHHAM 3KECT (n=8); 3 BBeAeHHAM
GKECT (n=8). Mpynu TBapuH MPB: iHTaKkTHi (n=12); 3 BBE-
neHHsam 3KECT (n=8); 3 BBegeHHsm GKECT (n=8).

[OnAa cTaTUCTUMYHOrO aHanily AaHUX BUKOPUCTOBYBaA-
v nporpamy Statistica 10 («StatSoft», CLUA). Pe3synbTa-
™M npeactasaanu y surnagi Me (Q1; Q2) (Me —megiaHa,
Q1 - 1-1 kBapt™uab; Q3 — 3-i KBapTUAb). CTaTUCTUYHY
3HAYYLLICTb BigMIHHOCTEM MiX rpynamu oOLiHIOBaNu
33 AONOMOrol HenapamMeTpUyHOro Kputepito MaHHa-
YiTHi. BiAMIHHOCTI BBa)a/M CTaTUCTUYHO 3HAYYLLMMM,
AKwo p<0,05.

Pe3ynbTatu AocnigyKeHHs Ta ix 06roBopeHHs.

BeeaeHHs 3KECI Ta $KECI wypam PB npussoauno
00 3HWMKEHHA KinbKocTi Gonikynan+XKT y AeyHUKax no-
PiBHAHO 3 IHTAKTHUM KOHTPOJIEM LLbOTO X BiKy (Tabnuusa
1). 3a ymos BBeaeHHA GKECT BiabyBanocs cTaTMCTUYHO
3HAYYLLLEe 3MEHLLIEHHA CYMapHOI KiIbKOCTi ponikynis rop-
MOH-HE3a/1IeKHUX CTaAjii PO3BUTKY (MpMmopaianbHUX Ta
NepBUHHMX), @ TAKOXK MiABULLEHHA KiNbKoCTi donikynis
Ha cTagii atpesii. KinbkicTb aHTpanbHux donikynis, KT
Ta QONiKyNApHUX KiCT He 3MiHloBanacA 3a BBeAEHHA
3KECT abo ¢KECT y nopiBHAHHI 3 KOHTpOAEM.

Y AeyHukax TBapuH [PB 3meHLlyBaBcA MOKa3HUK
donikynm+XKT nNopiBHAHO 3 iIHTAKTHMM KOHTposnem PB,
o Bigobpaxkano 3miHu dosikynspHoro npoodinto sey-
HUKIB, AKi BiabyBatoTbcA 3 Bikom. KinbKicTb ¢onikynis
pi3HMX cTaai po3BuTKy Ta KT He 3MiHIOBa1aca MiXK rpy-
namu 3 BeegeHHAM 3KECT abo Moro ¢pakuyii. Kinbkictb
aTpPeTUYHUX GONIKYNiB ByNa CXOXKOI Y iIHTaKTHUX TBApUH
060x BiKOBMX rpyn, a TakoX y TBapuH MNPB 3 BBeAeHHAM
3arasbHoro abo ¢pakuioHosaHoro KECT.

[o6pe BifoMO, L0 GepTUNBLHICTb LLYPIB 3HUKYETbCA
y Biui Big 8-10 micAuis Ta gani. Y uen xe nepiog nigsu-
LLYETbCA KiNbKicTb dponikynapHmx Kict [17, 19]. Y Hawmx
eKCnepuMMmeHTax He CMocTepirasioca CTaTUCTUYHO 3Ha-
YYLLMX 3MiH Y KiJIbKOCTi KiCT AEYHUMKIB B 3aN1€XKHOCTI Bif,
BiKy abo BBeaeHHn 3KECT/GKECT.

MokasHukn CAM wwypiB npeactaB/ieHi y Tabauui 2.
MomiTHo, wo BBeaeHHA GKECT nigsuiLyBano 6asanbHy
YCy wypiB 060x BiKOBUX rpyn Ta BOAHOYAC 3MEHLLYBA/O
CIC, inaykoBaHy OT abo KCl. BeeaeHHsa 3KECT mano no-
3UTUBHUI edpeKT Ha BasanbHy, OT — Ta KCl-iHayKoBaHy
CICy TBapuH 060x BikoBMX rpyn. Mpwu ubomy, Bigdysano-
CA CTAaTUCTUYHO 3Hauywe niasuueHHA CIC maTku wypis
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Tabnuua 2 — MNokasHuku CAM wwypis pisHUx rpyn nicna seegeHHs sKECT
260 10ro HU3bKOMONEKYNAPHOT ppaKu;ii

PB neB
Noka3HunK
KoHTponb 3KECI SKECT KoHTponb 3KECI OKECI
0,2 0,1 0,7 0,2 0,2 0,7
HC Gaganbha (0,1:0,2) (0,1;01) [ (0607 #| (02083 | (0202 | (0507 #
: 0,9 0,8 0,7 0,8 0,8 1,1
HC OT — inaykosana (0,5;1,1) (0,8;0,9) (0,7,0,9) | (0,4;0,9) (0,8;0,8) (0,8;1,2)
10,7 10,2 10,8 10,9 10,7 10,8
Basanexa AC (10,3:11,4) | (10,1:10,2) | (10,7;10,8) | (10,8:11,0) | (10,3:10,8) | (10,7;11,5)
KCI — iHmykoBaHa 11,5 11,6 11,9 12,1 11,6 15,0
AC (11,0;12,1) | (11,2:12,1) | (11,7:12,1) | (11,5;12,2) | (10,6:12,3) | (14,5;15,3)* #
OT - iHaykoBaHa 11,5 12,0 11,8 11,8 12,0 13,8
AC, MH (11,2;13,1) | (11,1;12,5) | (11,7:12,0) | (11,7;12,5) | (11,9;13,4) | (13,2; 14,9)
35,2 36,1 22,5 25,8 41,5 25,1 (24,0; 27,4)
BasansHa CIC (25,0; 44,9) | (30,3;48,6) | (20,8;27,3) | (21,9;28,4) | (38,1;43,0)° #
KCI - inaykoBaHa 35,9 41,1 23,7 28,8 44,2 31,2
CIC (26,7;48,2) | (35,8;51,1) |(22,1;28,8) #| (23,6;31,3) | (43,4;44,9)* | (29,0;31,3) #
OT - iHoyKkoBaHa 36,3 39,6 23,0 27,9 42,7 28,7
CiC (26,7:45,7) | (34,0:49,5) [(21,3:29,0) #| (22,6;29,8) | (42,2;49,1)2 | (27,8:29,9) #

MpumiTKK: * — NOKa3HMK 3HaYyLLE BiAPI3HAETLCA Y NOPIBHAHHI 3 MOKA3HMKOM rpynu iHTaKTHUX TBapuH PB, p <0,05; # — NOKasHMK 3HauyLLe Bij-
Pi3HAETLCA Mi¥XK rpynamu TBapuH o4HOrO BiKy 3 BBeAeHHAM 3KECT abo GKECT, p <0,05; ® —noKa3HUK eKcrnepMmeHTanbHUX TBapuH MPB 3HauyLe
BiZLPi3HAETLCA Y NOPiIBHAHHI 3 MOKAa3HMKOM iHTaKTHUX TBapuH MPB, p <0,05.

MPB Ta AOCATHEHHA MOKA3HWKIB iHTAKTHUX Lypis PB.
AkTtusytoyoro Bnamey GKECI Ha CIC maTkm wypis MPB
He cnoctepiranoca. Y rpyni TBapuH PB BBegeHHA GKECT
npu3Boamnao o npurHiveHHA CIC maTku.

PaHiwe 6yno BuseaeHo, wo NGF i Moro peuentopm
LUIMPOKO EKCNPecytoTbCA B OBOLMTAX, KAITUHAX TEKM,
rPaHy/bO3W, IHTEPCTULLIHO AEYHUKIB PI3HUX BUAIB, BKAIO-
YakouK NOAMHY, TPU3YHIB, BENUKY poraTy Xyaoby, oseLb,
Ki3. Lleit HO € BaxknnBmMm hakTOpom NepBUHHOIO PocTy
donikyniB y HeroHagoTponiH-3anexHin ¢asi [20]. Ek3o-
reHHe BBeaeHHA NGF wypam npuBoauMao A0 TAKOro X
camoro epeKTy 3MeHLLEeHHS KifbKocTi manux ¢onikynis
[21].

Y pesynbrati npoBeAeHHA HaWMX eKCMepuMEeHTIB
TEX BCTAHOB/IEHO 3MEHLUEHHA KiJIbKOCTi npumopai-
aNbHUX Ta NepPBUHHUX ONiKyNiB, 0COBANBO B AEYHU-
Kax wypis PB, nicna BeegeHHs ¢KECI, wo ceiguntb
npo ctumyntoroumnii Bname GKECT Ha Buxig donikynis 3
[OPMaHTHOrO CTaHy. TakKMM YMHOM, Lel edeKT moxKe
6yTn acouinoBaHuMm i3 NGF, 1O € 3KOHLEHTPOBaHUMM Y
®KECT. Kpim TOro, MOXXAMBUMU KaHAMAATaMW Ha PO/b
aKkTMBaTopiB ¢onikynoreHesy y cknagi GKECT € NT-3 Ta
GDNF, ockinbku 6yn0 noKasaHo ix 34i6HicTb A0 aKTUBa-
uii TpaHdopmaLii npumopaianbHux donikynis [22, 23].
MoTpibHO TaKOX BiA3HAYMTK, WO CTUMY/bOBAHWUW 3a
paxyHok GKECI donikynoreHes He 3aBepluyBaBCA A0-
3piBaHHAM QONiKyNiB, NPO WO CBiAYUTb CTATUCTUYHO
He3MiHHa KisbKicTb aHTpanbHMx donikynis/KT Ta nia-
BULLEHA KiNbKicTb GoiKyniB Ha cTagii aTpesii.

Bigomo, Lo HelponaacTUUHICTb MaTKK Ta peanisa-
uia i HopmanbHOI CKOPOTAMBOI GYHKLIT 3an1eXXNTb Bif,
H® [24-26]. HepBoBMIA KOHTPO/b MIOUMTIB MATKM 3a-
6e3neyyeTbcsi HEPBOBMMW BOJIOKHAMU LLEHTPaNbHOT
Ta nepudepunyHoi HepPBOBOI CUCTEMMU, CTBOPHOIOYU Bi-
cuepanbHy Koperynsuito [24]. Mig BnAMBOM ecTporeHis
i nporectepoHy BiAOYyBalOTLCA UMKAIYHI Nepebynosu
MaTKW, AKi 3a4inatoTb y TOMY YncAi M nepndepuyHy iH-
HepBauito [25]. Ha Tai BMCOKMX piBHIB ecTporeHis Bia-

byBa€ETbCA AereHepalia akCoHIB CMMMATUYHMX HEPBIB Y
martui [25]. BBaxKaeTbCA, WO Le € aganTauiiHMM NpuUcTo-
CYBaHHAM A1A CNPUAHHA CMOKOIO IagKOI MyCKy1aTypu
MaTKM CCaBL,iB Ha Ni3HiX TepMiHax BariTHocTi [26]. Kpim
TOrO, Y LWYPIB WiNIbHICTb HEPBOBMX BONOKOH 3MEHLLYETb-
€A NiJ, Yac NPoecCTpyCy Ta ecTpycy, aje NoBepTaeTbCa A0
BUXiZLHOrO PiBHA Mig Yac meTecTpycy Ta giectpycy [27].
PerynatopHi mexaHiamu ge — Ta peiHHepBaLii MaTKu
[OCi [0 KiHUA He 3’AcOBaHO, afe BBAXKA€eTbCA, Wo HO
BiZlirpaloTb B LLbOMY 3HA4YHy pO/b. € NPUNYLEHHA, WO
¢disionoriyHa cMmnaTMyHa AeHepBaLis MaTK1 NoB’A3aHa
3 nigBuWeHHAM piBHO NPoNGF, sKnit BUKNAMKAE anon-
TO3 HelpoHiB [28], a Takoxx BDNF, AKMi npurHivye 3poc-
TaHHSA HEMPUTIB Y NPUCYTHOCTI ecTporeHiB [26]. Y Hawunx
ekcnepmMmeHTax 3meHweHHA CIC maTKu Wwypis, MOXKAn-
BO, NOB’A3aHe 3i 3HUKEHHAM ii iHHepBaUji nig BNAMBOM
H®, aki ckoHueHTpoBaHi y GKECT.

BucHoBKM.

3aranbHuit KECT Ta Moro HM3bKomoneKkynapHa ppak-
uia (<30kda) BigpisHAOTbCA 3a CBOIM 6ioNOrYHUM
BM/IMBOM Ha PENPOAYKTUBHY CUCTEMY LLypiB CaMuupb
pi3Horo Biky. ®pakKuia KECI 34ilicHIOE aKTMBYLOYY Aito Ha
donikynapHuii npodinb AEUHUKIB Wypis PB, wo Brupaxa-
€TbCA Y 3MEHLUEHHI KifbKocTi GponiKyniB ropMmoHO-He3a-
NEXHUX CTafin po3BUTKY. Y TOM Ke Yac BBeAeHHA dpaK-
Lii KECI npn3BoamMTb 40 3HUMKEHHA CUAN iI30METPUYHOTO
CKOPOYEHHSA MaTKM Y LLYPIB, WO MOXe 6yTM NoB’A3aHo i3
disionoriyHMMmK nepebysosamu ii iHHepBau,i.

MepcnekTMBM NOAANBLUNX AOCNIAMKEHD.

OaMH 3 cyvacHux nigxoais [0 Kopekuii GyHKLiT pe-
NPOAYKTUBHOI CUCTEMW MNONATa€E y 3acTocyBaHHi HO,
OyKepeniom AKux moxke byTn ppakuia KECI 3 monekynsp-
Hoto macoto <30k/a. [MpoBeaeHi ekcnepMmeHTasnbHiI 40-
CNigyKeHHA NOKasaau, WO oTpumaHa ¢dpakuis Boiogie
H®-nogibHoto bionoriyHoto Aieto Ha XKiHOYy penpoayK-
TUBHY cucTeMy. Y NoganblumX AOCAIAMKEHHAX HEOBXiAHO
NPOBECTM aHani3 CKNafy HU3bKOMONEKYNAPHOT dpaKLii
KECT.
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BIONONYHI EPEKTU HU3bKOMO/IEKYNAPHOT ®PAKLLIT KPIOEKCTPAKTY CMIHANIbHUX TAHI/ITB HA PEMPO-
OYKTUBHY CUCTEMY CAMULb LLLYPIB

Hectepyk I. B., /lerau €. I.

Pestome. HelipoTpodiyHi pakTopn matoTb BENYESHUI BNANB Ha PO3BUTOK i GOPMYBaHHSA KiHOYOI penpoayK-
TUBHOI cucTeMU. KpioeKCTpaKT CniHa/lbHUX FaHMiiB € AXKepenom HenpoTpodiyHMX GaKTopiB, OAHAK KPiM HUX BiH
MiCTUTb BUCOKOMOEKYNIAPHI CMONYKM, AKi BONOAIOTb NiABULLEHOK iMYHOFEHHICTIO Ta MOXKYTb BUK/IMKATK anepriyHi
peakduii. OCKinbKK yci HeMPOTPOodiUHi hakTopM MatoTb NOAIOHY MonekyaapHy macy (13-15 k/[a), AouinbHMM € OTpU-
MaHHA HU3bKOMOJIEKYNSPHOT GpaKLii KpioeKcTpakTy. Mema pobomu — BU3HAUYEHHA BNAUBY paKLii KpioeKCTpaKTy
CNiHaNbHUX FaHTNIiB 3 MoneKynApHo macoto <30 K[a Ha ricTonoriyHi 0co6MBOCTI AEYHMKIB Ta CKOPOT/IMBY aKTUB-
HiCTb MaTKM LWypiB pi3HOro BiKy. Memodu. EKcnepmmeHTV NpoBeAeHi Ha camuuax LWypiB 6 i 14 micayis, Wwo BianoBi-
[,A€ penpoAyKTUBHOMY Ta Ni3HbOMY PENPOAYKTUBHOMY BiKY Y LLbOro BUAY TBapuH. KpioeKCTpaKT BUTOTOBAANM 3i Chi-
HaNbHWX raHMiiB HEOHATaNbHMX NOPOCAT. HU3bKOMONEKYNAPHY GpaKLilo OTPUMYBaAM MeTOAOM YAbTpadinbTpaLii 3
BUKOpUCTaHHAM noJiedipcynbpoHoBOi membpaHu. OTpuMaHi bionpenapaTv BBOAUAM LLLypPaM BHYTPILLHbOYEPEBHO.
Ha 28-29 noby TBapuH BMBOAUAN 3 eKCNepumeHTy. MNpoBeaeHo rictonoriyHe gocniaskeHHa GonikyniB Ae4HUKIB pi3-
HWX CTafi po3BUTKY. CKOPOTAUBY aKTUBHICTb MaTKM BUBYA/IM HA i30/1bOBAHMX CMYKKaxX TKAHMHWU METOL40M OpraHHoi
6aHi. Ha ekcnepuMmeHTaIbHUX KPUBUX, OTPUMAHMX M, Yac PeeCcTpaLLii CKopoyeHb, BU3HAYa M YacToTy Ta aMniTyay
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CKOPOYEHb, CUY i30METPUYHOFO CKOPOUYEHHA MATKU. BMBYann 6asanbHy CKOPOTIMBY aKTUBHICTb MaTKM Ta aKTUB-
HiCTb, iHAYKoBaHy po3umMHamm KCl abo oKcuToLMHY.

Pe3ysiemamu. 3aranbHuiA KPIOEKCTPAKT CNiHAMIbHUX FAHIAITB Ta MOro HU3bKOMOIEKYAAPHA GpPaKLif BiAPi3HAIOTb-
cs 32 CBOIM 6i0/1I0TriYHMM BNJIMBOM Ha PENPOAYKTUBHY CUCTEMY LLYPIB CaMULLb Pi3HOTO BiKy. PpaKLia KpioeKCTpaKTy
CNiHaNbHUX FaHMIIB 34iCHIOE aKTUBYOYY Aito Ha GONiKyAAPHUI Npodinb AEYHUKIB LLYPIB PENnpPOayKTUBHOIO BiKY,
LLLO BMPAXKAETbCA Y 3MEHLUEHHI KiIbKOCTi PONiKYNiB FOPMOHOHE3ANEKHUX CTaLiN PO3BUTKY. Y TOM e Yac BBEAEHHSA
dpaKuii NpM3BOAUTL A0 3HUMKEHHA CUIM I30OMETPUYHOFO CKOPOUYEHHA MATKM Y LLYPiB, WO MoXe ByTn nNoB’A3aHo i3
disionoriyHMMmn nepebysoamu ii iHHepBau,i.

Kntovosi cnoBa: HenpoTpodiyuHi pakTopK, KPiOEKCTPAKT CRiHaNbHUX FaHIIB, AEYHUK, MaTKa, CKOPOT/IMBA aKTUB-
HiCTb.

BIOLOGICAL EFFECTS OF THE LOW-MOLECULAR FRACTION OF THE DORSAL ROOT GANGLIA CRYOEXTRACT ON
THE REPRODUCTIVE SYSTEM OF FEMALE RATS

Nesteruk A. V., Legach E. I.

Abstract. Neurotrophic factors have a huge impact on the development and formation of the female reproductive
system. Cryoextract of dorsal root ganglia is a source of neurotrophic factors, but in addition to them, it contains
high-molecular compounds that have increased immunogenicity and can cause allergic reactions. Since all neuro-
trophic factors have a similar molecular weight (13-15 kDa), it is expediently to obtain a low-molecular fraction of
the cryoextract. Goal. The goal is to study the effect of the dorsal root ganglia cryoextract fraction with a molecular
weight <30 kDa on the histological features of the ovaries and the contractile activity of the uterus of various
ages rats. Methods. The experiments were conducted on female rats aged 6 and 14 months, which corresponds
to the reproductive and late reproductive age of this species of animals. The cryoextract was made from the
dorsal root ganglia of neonatal piglets. The low-molecular-weight fraction was obtained by ultrafiltration using a
polyethersulfone membrane. Obtained biological preparations were administered intraperitoneally to rats. On the
28-29" day, the animals were removed from the experiment. A histological study of ovarian follicles of different
stages of development was carried out. The contractile activity of the uterus was studied on isolated strips of tissue
using the organ bath method. The frequency and amplitude of uterine contractions as well as the force of isometric
contraction were determined on the experimental curves obtained during the registration of contractions. The basal
contractile activity of the uterus and its activity induced by solutions of KCI or oxytocin were studied. Results. The
total cryoextract of dorsal root ganglia and its low-molecular — weight fraction differ in their biological effect on
the reproductive system of female rats of different ages. The fraction of cryoextract of dorsal root ganglia exerts an
activating effect on the follicular profile of ovaries of rats of reproductive age, which is expressed in a decrease in
the number of follicles of hormone-independent stages of development. At the same time, the introduction of the
fraction leads to a decrease in the force of isometric contraction of the uterus in rats, which may be associated with
physiological changes in its innervation.

Key words: neurotrophic factors, dorsal root ganglia cryoextract, ovary, uterus, contractile activity.
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