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The decline in the population's reproductive potential is an urgent medical problem. The results of experimental
and clinical studies indicate that one of the factors contributing to the development of pathologies of the reproduc-
tive system is a violation of the conditions of intrauterine development, namely the mother's socio-emotional stress
during pregnancy. Under the influence of maternal stress, genetically programmed processes of individual develop-
ment are modified in the fetus, which can contribute to changes in sexual differentiation of the brain, disruption of
the coordinated functioning of the hypothalamic-pituitary-adrenal system and the hypothalamic-pituitary-gonadal
axis, as well as a decrease in the hormone-producing activity of the gonads in adult offspring. This study aims to
determine the morphological and functional features of the reproductive system of adult male offspring born from
stressed mothers during the entire pregnancy. The study was conducted on 22 male offspring of 10-month-old non-
linear rats obtained from intact mothers and mothers exposed to socio-emotional stress during pregnancy. The
histological structure of the testes was investigated, the levels of sex hormones were determined, and the fertil-
ity of 10-month-old male offspring from intact and gestationally stressed females was studied. It was found that
prenatally stressed males at the age of 10 months have long-term effects on the reproductive system, which are
reflected in: a decrease in the number of tubules with mature spermatozoa, a decrease in activated Leydig cells, a
decrease in the number of motile spermatozoa, an increase in the percentage of pathological forms, which together
contribute to a decrease in fertility. Violation of the conditions of intrauterine development of offspring caused by
socio-emotional stress of mothers during pregnancy leads to destructive changes in the histological structure of the
testes, a decrease in spermatogenic function and fertility, which creates prerequisites for a reduction of reproductive

capacity in adulthood.

Key words: socio-emotional stress of pregnant women, reproductive system of male offspring, morphological
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Connection of the publication with planned re-
search works.

This work is a fragment of the research work “Inves-
tigation of the influence of female stress during preg-
nancy on the premature development of involutional
processes in the reproductive system of offspring and
the creation of innovative approaches to their inhibi-
tion (experimental study)”, state registration number
0120U103482.

Introduction.

The decline in the population’s reproductive poten-
tial is an urgent problem of modern medicine. The re-
sults of experimental and clinical studies indicate that
one of the factors contributing to the development of
pathologies of the reproductive system is a violation
of the conditions of intrauterine development, namely
the mother’s socio-emotional stress during pregnancy
[1]. Given the high-stress reactivity of the female body
[2], it can be assumed that it is socio-emotional stress,
as a type of psycho-emotional stress, that has the most
negative impact on both the pregnant woman and her
fetus [3]. The period of pregnancy is characterised by
instability of functional relations in the neuroendocrine
system, which can not only complicate the course of
pregnancy but also affect the development of the fetus,

causing suppression of the functional activity of various
systems, as well as structural changes in organs and tis-
sues, manifested by the development of pathologies in
offspring at any stage of postnatal life [3]. The hypoth-
esis linking changes in the external/internal environ-
ment of the fetus to the onset of childhood diseases,
both immediately after birth and in adulthood, is called
the theory of “prenatal programming of adult chronic
diseases” [4, 5].

Stress during pregnancy contributes to an increase
in the concentration of glucocorticoids in the mother’s
body, which leads to a weakening of the protective func-
tion of the fetoplacental barrier and an increase in the
level of glucocorticoids in the fetus, which activates cat-
abolic processes in its tissues [6, 7]. Prenatal stress leads
to delayed fetal development, which can be a risk factor
for cardiovascular, metabolic, neuropsychiatric and neu-
roendocrine diseases, as well as changes in reproductive
potential in adulthood [7, 8, 9].

Under the influence of pregnant women’s stress, ge-
netically programmed processes of individual develop-
ment in the fetus are modified, which can contribute to
changes in sexual differentiation of the brain, disruption
of the coordinated functioning of the hypothalamic-pi-
tuitary-adrenal system and the hypothalamic-pituitary-
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gonadal axis, as well as a decrease in the hormone-pro-
ducing activity of the gonads in adult offspring [10, 11].

It has been established that in the early stages of
gestation, socio-emotional stress leads to an increase
in the incidence of fetal loss in pregnant women and a
decrease in gonadotropic function and fertility in their
male offspring [11]. In later stages, it can contribute to
delayed intrauterine development, which is a risk factor
for developing various diseases in adulthood [3]. Stress
in the second trimester of pregnancy is manifested in
offspring by disorders of somato-sexual development
and reproductive system functioning, as well as a de-
crease in libido [11].

Unlike other functional systems, the reproductive
system develops and reaches functional maturity at a
time quite distant from birth. The duration of the repro-
ductive system’s full functioning is also limited, so there
is a need to study aspects of preventing and delaying
the initial processes of its decline, which also plays a role
in the ageing of the whole organism. At the same time,
it should be noted that the pregnancy period is a rather
long process, and the literature has limited data on what
changes in the reproductive system of offspring are ob-
served when socio-emotional stress accompanies the
entire pregnancy, which is typical for our society.

The aim of the study.

To evaluate the peculiarities of the morphological
and functional state of the reproductive system of male
offspring born from stressed mothers during the entire
pregnancy.

Object and research methods.

The study was conducted following the National
“General Ethical Principles for Animal Experiments”
(Ukraine, 2001), which are consistent with the provi-
sions of the “European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985) [12] and the
“Regulations on the Ethics (Bioethics) Committee”, 2012
[13]. Animals were kept in standard vivarium conditions,
on a recommended diet with free access to drinking
water [14].

The study was conducted on 10-month-old nonlinear
rats, namely on 22 first-generation male offspring ob-
tained from intact females (GIM) and females stressed
during pregnancy (GSM).

Females 6 months of age (n=22) with a normal oes-
trous cycle, which was established by cytological evalu-
ation of vaginal smears, and males seven months of age
(n=22) were involved in mating. Mating was performed
on a one-male, one-female basis. The day when sper-
matozoa were found in the vaginal smear was consid-
ered the first day of pregnancy [15]. From that time,
the social and emotional stress was reproduced in the
females of the experimental group. Pregnancy in the
control group of rats occurred without any peculiarities
under appropriate conditions.

Maternal socio-emotional stress (n=11) was mod-
elled from day 1 to day 20 of pregnancy by changing the
group of pregnant females daily, in which the female of
the experimental group stayed for 6 hours during the
daytime. The next day, the pregnant female was trans-
ferred to another rat community. The procedure of
changing the environment was repeated throughout
the pregnancy, each time changing the community rep-
resentatives [16]. The birth resulted in offspring of intact

and experimental animals. One female was randomly
selected from each offspring [17].

All offspring were raised to 10 months of age for fur-
ther study of their reproductive system. The offspring
were divided into two groups: a control group (from in-
tact mothers — n=11) and an experimental group (from
mothers who experienced stress during pregnancy —
n=11). The offspring were weighed and euthanised in
accordance with the rules of euthanasia.

The study of the concentration of sex hormones in
the blood serum was performed by enzyme-linked im-
munosorbent assay using standard ELISA kits on a Stat-
Fax 2100 enzyme-linked immunosorbent photometric
analyser (USA).

For histological studies, the testes were removed
from all animals, fixed in a 10% neutral formalin solu-
tion, dehydrated in alcohols, embedded in paraffin, and
then sections were made 4-5 um thick [18]. The micro-
sections were stained with hematoxylin-eosin and ex-
amined using a Primo Star light microscope (Carl Zeiss,
Germany) with a built-in Canon G 10 camera.

In rats, the functional state of spermatozoa was also
assessed by their concentration, motility, and the num-
ber of pathological forms [19].

Statistical data analysis was performed using the sta-
tistical software package Excel 2010 and Statistica 10.0.
For intergroup comparison, according to the nature of
the distribution of the data obtained, the Mann-Whit-
ney U test was used. The results are presented in the
form Me [Q,-Q,], where Me is the median, Q, is the first
quartile, and Q, is the third quartile. Differences were
considered statistically significant at P<0.05 [20].

Research results and their discussion.

To determine the presence of changes in the re-
productive system of prenatally stressed offspring that
reached ten months of age, the morphological structure
of the testes and the state of epididymal sperm were
studied, and the levels of sex hormones in the blood
serum of intact and experimental animals were deter-
mined.

The study of the histological structure of the testes
of 10-month-old GIM revealed typical features inherent
in animals of this species and age, namely, the lobules of
the organ are filled with concentric or flattened profiles

Figure 1 — The testis of a mature male rat offspring of an intact
mother. The seminiferous tubules are tightly adjacent to each other
and are normal in size. The ribbon of spermatogenic epithelium in
the tubules reaches 4-5 rows of cells. Hematoxylin-eosin staining.
Magnification: x100.
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Figure 2 — Testis of a mature male rat offspring of an intact mother.
Both spermatogenesis and spermiogenesis are clearly visible in the
tubules. Hematoxylin-eosin staining. Magnification: x400.

Figure 3 — The testis of a male offspring of a rat stressed during
the entire period of gestation. Hematoxylin-eosin staining.
Maghnification: x100.

Figure 4 — The testis of a male offspring of a rat stressed during
the entire period of gestation. Visual reduction in the number of
tubules with mature spermatozoa. Hematoxylin-eosin staining.
Maghnification: x200.

of sections of convoluted seminiferous tubules, which
were quite tightly adjacent to each other (fig. 1).

The size of the tubules, their own membrane, pro-
tein and vascular membranes of the organ are normal.
In the tubules, 3-4 generations of spermatogenic cells
at different stages of development were observed. The
cells are arranged in concentric layers in an orderly pat-
tern in accordance with the stages of the spermatogenic

cycle. Quite numerous Sertoli cells are seen near the
tubular lining. In all rats, not only spermatogenesis but
also spermiogenesis can be clearly seen in the tubules
(fig. 2).

In the gaps between the tubules in the connective
tissue, more often around the blood vessels, Leydig cells
were grouped with a rounded polygonal shape. A signifi-
cant proportion of them were activated, as evidenced
by the presence of large rounded normochromic nu-
clei and a larger cytoplasmic volume. Low-activity ele-
ments with small nuclei and small cytoplasmic volume
were observed. Both functionally active and inactive
elements were present in the intertubular locus among
Leydig cells.

In 10-month-old GSMs, the histological structure of
the testes has the following features. The spermatogen-
ic epithelium ribbon is wide and contains germ cells of
different stages of development. There are no changes
in the association of germ cells of different levels of dif-
ferentiation in the tubules. Sertoli cells are visually un-
changed (fig. 3).

At the same time, there was a decrease in the num-
ber of tubules containing mature germ cells — spermato-
zoa (fig. 4). Also, most of the nuclei were smaller in the
islets of hormone-producing Leydig cells. They had less
chromatin expression than in control animals, which
may indicate a certain decrease in their secretory activ-
ity. There was an increase in functionally inactive cells
among activated Leydig cells.

Thus, based on the above, it can be concluded that
prenatal stress leads to some morphological changes in
the testes in mature animals, which are manifested by
a decrease in the number of tubules with mature forms
of germ cells (spermatozoa) and activated forms of hor-
mone-producing cells (Leydig cells).

The next stage of our work was the study of the con-
centration of sex hormones in intact and experimental
animals, presented in table 1.

As can be seen from table 1, there are no statistically
significant differences in sex hormone levels in the GSM
group compared to the GIM group, although the testos-
terone concentration and testosterone to estradiol ratio
are slightly higher by 15.89% and 30.04%, respectively,
compared to GIM.

The morphological and hormonal studies were sup-
plemented by a fragment on the assessment of male
fertility (table 2).

The data analysis in table 2 shows that prenatally
stressed animals had a statistically significantly lower
body weight by 16.07% and absolute testicular weight
by 13.94% (p<0.05) compared to the control.

Spermatogenesis is one of the most dynamic pro-
cesses in the human body and the most sensitive to the
effects of damaging factors.

The study of epididymal spermatozoa in 10-month-
old offspring showed that in the GSM group, compared
with the GIM group, the number of motile spermatozoa
was significantly lower by 14.04%, and the level of path-
ological forms was almost 1.5 times higher, indicating a
violation of spermatogenic function in GSM.

Male offspring of 10-month-old stressed mothers
show decreased fertilisation ability when mating with
intact females. In the GSM group, compared to the GIM,
a reduction of the number of inseminated and pregnant
females was recorded: the fertilisation index and preg-
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nancy index were lower by 26.66% and 25.71%, Table 1 —Sex hormone concentrations in male offspring

respectively. of intact and gestationally stressed females
Thus, according to the results of the above Animalgroup(n:ll)
studies, it was found that in male GSM at the age Indicator Statistics| offspring of O?fsfff;';;‘fd

intact mothers|

of 10 months, there are long-term effects of pre- mothers
Me 3,00 3,13

natal streés on the reproFIuctlve system, which are |Progesterone, nmol/I @-a]| 1282312 | [2,96-3.27]
reflected in: a decrease in the number of tubules E<tradiol / Me 019 0.18
. . . stradiol, nmo , ‘
with mature spermatozoa, a decrease in activated [Q-Q,]| [0,17-0,20] | [0,17-0,19]
Leydig cells, a reduction of the number of motile Me 18,06 20,93
yaig : . Testosterone, nmol/I [Q.-Q] | [16,90-20,58] | [17,89-24,42]
spermatozoa, an increase in the percentage of Me 3787 114 27

pathological forms, which together contribute to Testosterone/estradiol ratio, c. u. [Q,-Q.] [[86,95-124,64](95,22-142,56]

a decrease in fertility Notes: n — number of animals in the group; Me — median; Q1 — first quartile;
' Q3 - third quartile; c.u. — conventional units.

Table 2 - Indicators of body weight, testicular weight,
epididymal sperm condition and fertility of males,

Conclusions.
Violation of the conditions of intrauterine de-

velopment of offspring caused by socio-emotional Me [Q.-Q.]
. 1 3
stress of mothers during pregnancy leads to de- Animal group (n=11)
structive changes in the histological structure of Indicator offspring of intact | offspring of stressed
the testes, a decrease in spermatogenic function RS G
N ) ] o . 280,00 235,00
and fertility, which constitutes prerequisites for a |Body weight, g [257,25-296,50] [198,00-251,50]*
reduction of reproductive capacity in adulthood. absolute, g 1,65 1,42
Prospects for further research. Tes.tiﬁlt”ar I [1'504_610'72] [1'3(1)_21347]*
wel . A 7
The results obtained indicate the expediency & relative, % [0,55-0,66] [0,58-0,609]
of further studying the long-term effects of pre- |Sperm concentration, 18,00 17,00
natal stress on the functioning of the reproductive m'”'ob”/m'f | [17,00-19,00] [15,00-21,00]
. . Number of motile 57,00 49,00
system, as well as the need to find pharmaceutical spermatozoa, % [56,00-61,00] [47,00-53,00]*
agents that would minimise the negative impact ] 11,00 16,00
. . Pathological forms, %. ’ ’ ¥
of socio-emotional stress of pregnant women on [9,00-12,00] [15,00-18,00]
— S
the organs and systems of the mother and fetus, Fert"'sat'o'f index, % 93,33 66,67
Pregnancy index, % 85,71 60,00

.and help reduce the risk of reproductive disorders Notes: n — number of animals per group; * — statistical significance of differences
in the adult body. (p<0.05).
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HA CTPYKTYPHO-®YHKLIIOHA/IbHUI CTAH PENPOAYKTUBHOT CUCTEMU
[IOPOC/IUX HALLAAKIB CAML,IB
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3HuMceHHA penpodyKmueHO20 NOMeHyiany HAceneHHA € aKmyasnabHOK Mpobaemoro MeduyuHu. Pe3yssmamu
eKcrepumMeHmasnbHUX ma KaiHiyHux 00cnioxeHsb cgioyamse rpo me, w0 00OHUM 3 (haKmMopis, WO CrIPUAE PO38UMKY
namosoeili pernpodyKkmueHoi cucmemu € MNopyweHHs yMo8 8HympiwiHb0ympobHO20 pO38UMKY, 0 Came CoYidnbHO-
emoyiliHuli cmpec mamepi nid 4ac eazimHocmi. [1i0 enausom cmpecy 8a2imHuUX y 171000 MOOUQIKyOMbCA
2eHemu4yHo 3anpo2pamMmosaHi npoyecu iHOUBIOYabHO20 PO3BUMKY, AKI MOXYmb cripuamu 3miHam y cmamesil
JudgpepeHyiauyii MO3KY, MOPYWEHHIO 3/102004€H020 (BYHKUIOHYBAHHA 2inomasnamo-2inogizapHo-adpeHan08oi
cucmemu ma egici 2inomanamyc-2inogiz-20Ha0U, 0 MAKOX 3HUMEHHIO 20PMOHMPOOYKYHY0i aKmueHocmi
cmamesux 30103 y Hawaokie dopocnozo siky. Memot O0aHoi pobomu € 8U3HAYEHHA MOPGHOPYHKUIOHANbHUX
ocobnusocmeli penpodyKkmusHoi cucmemu 00poCaAuUX camyis-HauW,adkKis, HapPOOHeHUX 8i0 cmpecosaHuUx mamepis
nio vac eciei saeimHocmi. [locnioneHHA nposedeHo HA 22 HAW,AOKAX-CaMUAX HeniHiliHux wypie 10-mica4HO20
8iKY, ompumMaHux 8i0 iHMakmHux mamepie ma mamepis, Aki 6yau niddaHi Oii coyianbHo-emoyiliHo2o cmpecy
nio yac sazimHocmi. [locnioxeHa 2icmosnoziyHa cmpykmypa CiMm’aHUKI8, 8U3HA4eHi pigHi cmamesux 20pPMOHI8
ma sus4yeHa ¢pepmusnbHicme 10-mica4HUX Haw,adkis-camyie 8i0 IHMAKMHUX ma eecmayiliHo cmpecosaHuUx
camuyb. BcmaHosneHo, wjo y npeHamanbHo cmpecosaHux camuyie y eiyi 10 micayie crocmepizaromeca

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2023 — Bun. 4 (171) / Bulletin of problems in biology and medicine — 2023 - Issue 4 (171) 93



BION10r1A / BIOLOGY

giddaneHi HacnidKu 08 pernpodyKmueHOi cucmemu, AKi 8i006padaromMeca y: 3MeHWeHHI KinlbKocmi KaHanoyis
i3 3pinumu cnepmamo3s0idamu, 3meHWeHHi aKmu8o8aHuUX KaimuH Jlelidiea, 3HUMXCEHHI KinbKocmi pyxausux ¢opm
crnepmamo3oidis, nidsuwjeHHi 8i0comKa Namoso2i4HuUX opm, WO PA3OM CrIPUAE 3HUMEHHIO 3amai0HI08016HOI
30amHocmi. lMopyweHHA yMmo8 8HymMpiWH60ympobHO20 PO38UMKY HAWAOKI8, BUK/UKAHE COuianbHO-eMOouyiliHum
cmpecom mamepig nid 4ac eazimHocmi, npu3eodums 00 OeCmMpPyKMUBHUX 3MiH 2icmocmpyKmypu Cim’AHUKi8,
3HUMCEeHHA Crepmamo2eHHoi hyHKYil ma 3anaidH08an6HOI 30aMHOCMI, W0 CKAA0ae nepedymosu 018 3HUHEHHA

pernpodyKkmusHUX MoXausocmel y 3pinomy giui.

Knruoei cnoea: coyianbHo-emouyiliHuli cmpec 8az2imHux, pernpodyKmusHa cucmema Hauwaokie 40:7108i4oi
cmami, MopgocmpyKkmypa cim’saHUKi8, cmameesi 20pMOHU, hepmusbHiCMb camuis.

3B’A30K ny6aikauii 3 n1aHOBMMM HAyKOBO-gOCNIA-
HUMU poboTamu.

JaHa pobota € dparmeHTtom HAP «[locniaKeHHA
BMAMBY CTpPecy CaMuub Mifg, Yac BariTHOCTi Ha nepea-
YaCHUI PO3BUTOK IHBOIOLLIMHMX NPOLLECIB B PENpPOAYK-
TUBHIW CUCTEMi HALWAAKIB Ta CTBOPEHHA IHHOBALiMHUX
niZxoAis A0 iX rafibMyBaHHA (eKCcnepumeHTanbHe A0Chi-
OXKEeHHA)», Homep AepKaBHoi peecTpauii 0120U103482.

Bcryn.

3HMKEHHA pPenpoayKTMBHOINO MOTeHLUjany Hace-
NIEHHA € aKTyaNbHOW Npobnemoto cyvyacHoi meauun-
HW. Pe3ynbTatv eKcnepumMeHTaNbHUX Ta KAiHIYHUX A0-
CNiAsKeHb CBiAYaTb NPO Te, WO OAHUM 3 daKTopiB, LLO
CNPUAE PO3BUTKY MATONOTi PENPOAYKTUBHOI CUCTEMM
€ MOPYLEHHA YMOB BHYTPILIHbOYTPOBHOIO PO3BUTKY,
a camMe colianbHO-eMOLiMHUIA CTpec maTepi nig Yyac Ba-
riTHocti [1]. BpaxoByrum BUCOKY CTPEC-PEAKTUBHICTb
JKIHOYOro opraHiamy [2], MOXHa NPUNYCTUTH, LLO came
CoLiaNIbHO-eMOL,iMHMIA CTpec, AK Pi3HOBWUA, Ncuxoe-
MOLIMHOrO CTpecy, CMNpaBAsf€ HalbiNblW HeraTUBHUI
BM/IMB AK Ha BariTHy, TaK i Ha 1l naig [3]. Ana nepiogy
BariTHOCTi XapaKTepHa HecTabinbHicTb GyHKLiOHaNbHMX
BifAHOLWEHb Y HEMPOEHAOKPUHHIN CUCTEMI, LLLO MOXKe He
TiNbKM yCKNagHioBaTH nepebir BariTHOCTI, a 11 BNMBaTH
Ha PO3BUTOK NN0AA, BUKANKAIOYM NPUTHIYEHHA QYHKL,i-
OHa/IbHOT aKTUBHOCTI Pi3HUX CUCTEM, @ TAKOXK CTPYKTYp-
Hi nepebygoBM OpraHiB Ta TKaHWH, WO NPOABAAIOTLCA
PO3BMTKOM NATO/OFIN y HALWAAKIB HA Byab-AKOMy 3 eTa-
nis nicnaHatanbHoro xuTta [3]. linotesa, wo nos’ssye
3MiHM B 30BHILLHbO/BHYTPILLHLOMY CEPEAOBMLLI NI0Aa
3 MOABOK 3axBOPHOBaHb AWUTUHK, AK He3nocepesHbO
nicnA HAPOAXKEHHSA, TaK | B LOPOCJIOMY XUTTi, OTpMMana
Ha3BYy TeOpii «MpeHaTa/sibHOro MPOrpamyBaHHA XPOHiY-
HUX 3aXBOptOBaHb Aopocamx» [4, 5].

Ctpec nig, yac BariTHOCTI CNPUAE 3POCTAHHIO KOH-
LeHTpaLii IIOKOKOPTMKOIAiB, B OpraHiami matepi, Wwo
nNpu3BOAMUTbL A0 0CNabaeHHA 3axmucHoi GyHKL,T peTonna-
LeHTapHoro 6ap’epy Ta NiABULLEHHA PiBHA IHOKOKOPTU-
KoigiB y nioda, AKi 34iMCHIOITb aKTMBaLito KaTaboniy-
HUX MPOLECIB B MOro TKaHMHax [6, 7]. MpeHaTanbHWUI
CTpec Npu3BOAWUTb A0 3aTPUMKM PO3BUTKY MI0AQ, LILO
MOXKe B6yTM aKTOpOM PU3MKY CEePLLEBO-CYAUHHUX, Me-
TaboNiYHMX, HEMPONCUXIYHUX | HEPOEHAOKPUHHNX 3a-
XBOPIOBAHb, @ TAKOXK 3MiHW PenpoAyKTUBHOIO MNOTEHLL-
any B gopocnomy Biui [7, 8, 9].

Mig BNAMBOM CTpecy BariTHUX y naoga moandiky-
IOTbCA TEHETUMYHO 3anporpamoBaHi npouecu iHAWUBI-
AyaNbHOrO PO3BUTKY, AKI MOXYTb CMPUATM 3MiHAM Y
cTaTeBin audepeHuiaLii MO3Ky, NOPYLEHHIO 31aroaxKe-
Horo ¢yHKUiOHYBaHHA rinoTanamo-rinogisapHo-agpe-
HanoBOi cMCTEMM Ta Bici rinoTanamyc-rinodis-roHaam, a
TAKOX 3HUXEHHIO TOPMOHNPOAYKYUOi aKTUBHOCTI CTa-
TEBMX 3a/103 Y HaWaAkKis gopocsoro Biky [10, 11].

BcTaHOBMEHO, WO Ha paHHIX TepMiHax recrauii co-
LiaNlbHO-eMOLiiHMI CTpec NPM3BOAUTL A0 NiABULLEHHSA
4YaCTOTW BTPATW MJIOAIB Y BariTHUX, 3HUKEHHA rOHAJo-
TponHoi PpyHKLUii Ta pepTUAbHOCTI Yy iX HALAAKIB Y0n0-
Bivoi cTaTi [11], @ Ha 6inbw Mi3HIWKUX TepMiHax MoxKe
CNPUATM 3aTPUMLI BHYTPILIHBOYTPOOHOTO PO3BUTKY,
o € GaKTOPOM PU3UKY PO3BUTKY PiSHUX 3aXBOPHOBaHb
y aopocnomy Biui [3]. CTpec y gpyromy TpumecTpi Ba-
riTHOCTI NPOABNAETLCA Y HALLAAKIB PO3/1afamMM COMATO-
CTaTEBOro PO3BUTKY Ta PYHKLIOHYBAHHA PEMNPOAYKTUB-
HOT CUCTEMM, A TAKOXK 3HUMKEHHAM N1ibigo [11].

Ha BigmiHy Big, iHWMX PYHKLIOHANbHUX cUCTEM, pe-
NPOAYKTUBHA CUCTEMA PO3BMBAETLCA | AOCATAE DYHKL-
OHaNbHOI 3PiNOCTi y Yaci, AOCUTb BigLaneHoOMy Big AaTy
HapoaKeHHA. TpnuBanicTb NOBHOL,HHOIO GYHKLiOHYBaH-
HA PenpoayKTUBHOI CUCTEMU TEXK 0OMENKeHa, TOMY BU-
HUKA€E HeObXiAHICTb BUBYEHHS aCNeKTiB nonepesKeHHs
Ta BiATEPMiIHYBaHHA MOYATKOBUX MPOLECIB ii 3racaHHs,
AKe TAaKOX BiAirpa€ posb y CTapiHHi BCbOro OpraHiamy.
Pasom 3 TMM chig Big3HAYMTK, WO nepioa BariTHOCTI -
Lue 40CUTb TPMBANIMIA NPOLEC, a B NliTepaTypi obMeKeHi
OaHi Woao Toro, AKi 3MiHM B PenpoayKTUBHINA cuctemi
HaWAAKiB CNOCTEpiratoTbCA, KO/AWU COLiasibHO-eMOL,in-
HWI CTpec CynpOBOAKYE BCHO BariTHICTb, LLLO XapaKTepHO
[O1A HaLOro cycninbCTBa.

MerTa gocnigKeHHs.

OujiHntn  ocobnmeocti  mopdodyHKLiOHaNbLHOrO
CTaHy PenpoayKTUBHOI CUCTEMM CaMLiB-HALLAAKIB, Ha-
POAKEHMX Bif, CTPECOBAHUX MaTepiB Nig Yac BCi€i BariT-
HOCTI.

O6’eKT i meTOAM AOCNIAXKEHHA.

[ocnigeHHAa nposegeHi BignosigHo go Hauio-
HaNIbHUX «3araibHUX eTUYHUX NPUHLMMNIB EKCNEPUMEH-
TiB Ha TBapuHax» (YKpaiHa, 2001), Wo y3roaKyoTbcs 3
MonoxeHHAMM «EBPOMENCbKOI KOHBEHLi Npo 3axucT
xpebeTHUX TBapWH, AKI BUKOPUCTOBYIOTHCA O/1A eKcne-
PUMEHTANIbHUX Ta iHWKWX HayKoBux winei» (Ctpacbypr,
1985) [12] Ta «[MonoxeHHamMU nNpo KomiTeT 3 nuTaHb
eTukn (bioetukun)», 2012 [13]. TBapuH yTpMmyBanu B
CTAaHZAPTHUX YMOBAX BiBapild, Ha PEKOMEeHA0BaHOMY
paLioHi 3 BiAbHUM AOCTynom Ao NUTHOI Boau [14].

JocnifyKeHHs npoBefeHO Ha HeniHiMHMX Lypax
10-micayHOro BiKy, a came Ha 22 HawagKax-camuAax
NepLoro NOKONIHHA, OTPUMAHUX Bif, IHTAaKTHUX CaMULb
(HIM) Ta camuub, cTpecoBaHux Nif yac BaritHocTi (HCM).

[lo cnapoByBaHHA 3any4aan CaMuub 6-MiCAYHOrO
BiKy (N=22) 3 HOPMaNbHUM €CTPaZIbHUM LUKAOM, KU
BCTAHOB/IIOBAa/IM METOAOM LMTONOTIYHOI OLiHKK Bari-
Ha/IbHUX Ma3KiB, Ta camuiB Bikom 7 mic (n=22). Cnapo-
BYBaHHA NPOBOAW/IM 32 YMOBaMM KOAUH Camel,b — OfHa
camuua». [leHb, Konu y BariHanbHOMY MasKy 6yau 3Ha-
MAaeHi cnepmaTos30igun, BBaXKaiu neplivm AHEem BariT-
HocTi [15], 3 MOMEHTY fIKOrO Yy CamMMLLb JOCAIAHOI rpynu
BiATBOPEHO COLiaNIbHO-eMOLiHUI cTpec. BariTHicTb
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Ly piB KOHTPOABLHOI rpynu Bigbysanaca 6e3 ocobansoc-
TeW B HaNEXHUX yMOBaXx.

MaTepUuHCbKMI colianbHO-eMoLinHNI cTpec (n=11)
mogentoann 3 1 no 20 gobu BariTHOCTI WAAXOM LIO-
OEHHOT 3MiHM yrpynyBaHHA BariTHUX CaMuLb, B AKOMY
camuua niggocnigHoi rpynu nepebysBana MpoOTArom
6 roouH B AeHHWI Yac Aobu. HacTynHOro AHs BariTHy
CamMMLLIO MiACAAMKYBaAM B iHLWY LLypAYy cninbHOTY. MNpo-
Lueaypy 3MiHM OTOYEHHA NOBTOPIOBANWN MPOTArOM YCi€i
BAriTHOCTi, KOXHOrO pasy 3MiHIOYM NpeacTaBHUKIB
cninbHOTK [16]. B pe3ynbTaTi nonorie oTpMmaHi Hawaa-
KM iHTQKTHMX Ta JOCAIAHUX TBAPWH. 3 KOXKHOrO Nocnisy,
paHAOMHMM MeToA0M, BigibpaHo no oaHii camuu,i [17].

Bcix Hawaakis gopouwysann Ao 10-micAYHOro BiKy
ONA NOJANbLLIONO BMBYEHHA X PEenpoayKTUBHOI cucTe-
MU. Hawagku 6ynu posaineHi Ha 2 rpynu: KOHTPO/IbHY
rpyny (Big iHTaKTHUX MaTepiB — n=11) Ta gocnigHy rpyny
(ia, matepis, AKi 3a3HanM cTpec nig Yac BariTHOCTI —
n=11). Hawaakis 38axyBann Ta 3HEXKUBAKOBAAN, AOTPU-
MYHOYMCb MPaBWA eBTaHasii.

JocnigrKeHHA KOHUEHTpaLii CTaTeBMX FOPMOHIB B
CMPOBATL KPOBi NPOBOAUAN iIMyHOPEPMEHTHUM MeETO-
OOM 33 J0MOMOro CTaHZapTHUX IPA-Habopis Ha imy-
HobepmeHTHOMY GOTOMETPUYHOMY aHanizaTopi «Stat-
Fax» 2100 (CLUA).

Ona  nposBefdeHHA  FICTONOMYHMX  AOCANiIAXKEHb
CiM’SHMKM BMAYy4Yanu B ycix TBapuH Ta ¢ikcyBaam B 10%
pPO34MHi HelTpanbHoro GopmaniHy, 3HeBOAHKOBANM B
cnupTax, 3anBanu B napadiH, Nicns 4Yoro BUroTOBNAAAM
3pi3n 3aBTOBLKK 4-5 mKm [18]. MikponpenapaTu 3a-
6apBtoBaNN reMaTOKCUNIHOM-E€03MHOM Ta BMBYA/IM 33
[0MOMOroto CBITIOBOro Mikpockona «Primo Star» (Carl
Zeiss, HimeyunHa) 3 BMOHTOBaHO Kamepoto Canon G
10.

Y wypiB TaKoX OLUiHOBanu ¢yHKLiOHaNbHUIA CTaH
CnepmaTo30igiB 3a iX KOHLEHTPALUE, PYXJMUBICTIO Ta
KinbKicTio naTonoriyHnx ¢popm [19].

CTaTUCTMYHMI aHaNi3 OTPUMAHWX LAHMX NpoBese-
HO 32 JOMOMOTO0 MaKeTy CTaTUCTUYHMX nporpam Excel
2010 T1a Statistica 10.0. nA mixKrpynoBoro NOpiBHAHHSA,
3rigHO XapaKkTepy po3MnoAify OTPUMaHUX [AaHUX, BU-
KopuctoByBanu U-kputepihi MaHHa-YiTHi. Pe3ynbtati
npeacraenexi y sumagi Me [Q-Q,], ae Me — megsiaHa;
Q, — nepuinii KBapTUb; Q, - TpeTin KBapTuab. BiamiH-
HOCTI BBaXa/M CTAaTUCTMYHO 3Hauywwmmum npu P<0,05
[20].

Pe3ynbTati focniaKeHHs Ta ix 06roBopeHHs.

[na BCTAaHOBNEHHA HAaABHOCTI 3MiH Y penpoayKTUB-
Hilt cucTemi npeHaTasbHO CTPECOBAHUX HALLAAKIB, AKi
pocarnu 10-micayHoro Biky, 6yna BuB4YeHa MopdocTpyK-
Typa CiM'AHMKIB Ta CTaH enignaMmanbHUX Cnepmiis,
BCTAHOB/IEHI PiBHi CTaTEBUX FOPMOHIB Y CUPOBATL,i KPOBI
Y iIHTAKTHUX Ta NiAL0CNIAHUX TBAPUH.

Mpwn pocnigXeHHi rictonoriyHoi 6yaoBuM CiMm’ AHUKIB
10-t1 micayHmx HIM 3adikcoBaHi TMNOBI 03HaKM, NpUTa-
MaHHi TBapuHam aHOro BMAY Ta BiKy, @ Came: YaCTOUKM
opraHa 3anoBHEeHI KOHLEHTPUYHUMM abo cnioWweHUMHM
npodinAMM 3pisiB 3BUBUCTUX CiM'AHUX KaHanbLiB, AKi
[OCTaTHLO LLiIbHO NPUAArann oAuH Ao oaHoro (puc. 1).

Po3mip KaHanbLiB, iX BnacHa 060/s0HKa, 6inKosa
Ta cyAuHHa 060/I0HKK opraHy BianosigatoTb HOpMi. B
KaHanbuUAX npocTexkeHo 3-4 reHepauii cnepmartoreH-
HUX KNITWH, WO 3HAXOANANCA HA Pi3HUX CTaAiAX PO3BU-
TKY. KNiTUHKW po3TalwoBaHi KOHUEHTPUYHUMK LLIApaMK,
BMOPAAKOBAHO, Y BiAMNOBIAHOCTI 40 cTagi cnepma-

A Tl

PucyHoK 1 — Cim’siHUK 3pinoro camus wypa-HalaaKa iHTaKTHOT
marepi. Cim’AHi KaHanbL,i WiNbHO NPUAATAIOTb O4UH A0 OAHOTO,
3BUYaliHI 32 po3mipom. CTpiuKa cnepmaTtoreHHoro enitenito y
KaHanbuAX pocArae 4-5 paais KNiTMH. 3a6apBieHHA reMaTOKCUAIH-
€03uH. 36inbweHHs: x100.

TOreHHOro uuMKAy. binAa BnacHoi 060NOHKM KaHasbuA
BWAHO A0BOAI YNCNEHHI KNiTuHU CepToni. Y BCiX LWypiB B
KaHanbLAX YiTKO NPOCTEXKYETLCA HE Ti/IbKK cnepmaTtore-

Hes, a 1 cnepmioreHes (puc. 2).

Y WinMHaxX MiXK KaHaAbUAMW Y CMOAYYHi TKaHU-
Hi, YacTiwe HaBKO/MO KPOBOHOCHUX CYAMH, FpynyBaau-
cA KNiTUHUM Jlengira, AKi Mann OKPYr/o-noniroHasibHy
dopmy. 3HayHa ix YacTMHa 6yna akTMBOBAHO, NPO LLO
CBiYNTb HAABHICTb BE/IMKUX OKPYIIUX HOPMOXPOMHUX
agep Ta 6inbwuii o6’em untonnasmu. Cnocrepiraamch
MANOAKTUBHI €1eMEHTU 3 MANEHbKUMU A4PaMU | He-
3HaYHMM 06’eMOM LMTOMNA3MU. B MirKKaHanbLeBOMY
JIOKyCi cepeg, KNiTuH Jleigira npucyTHi SK GyHKLioHaNb-
HO aKTMBHI, TaK i Ma/I0OAaKTUBHI e/leMeHTH.

Y 10-Tv  micauHux HCM rictonoriuHa 6yaosa
ciMm’AHKMKIB Mae HacTynHi ocobansocTi. CTpiuka cnepma-
TOreHHOro eniTenito WUPOKa, MICTUTb CTaTeBi KAITUHM
Pi3HMX eTaniB PO3BMTKY. 3MiH acoujiaLiii CTaTeBUX KNITUH
pi3HUX piBHIB AMdepeHLitoBaHHA Y KaHAbLUAX HE BUAB-
neHo. KnitnHu CepToni BisyasibHO He 3miHeHi (puc. 3).

B TOW e yac, CnoCTepiraeTbCA 3MEHLEHHSA KiIbKOCTI
KaHa/bLiB, AKI MICTATb 3piNi cTaTeBi KAITUHM — cnepma-
To30igu (puc. 4). TakoXK y OCTPIBLAX FOPMOHMNPOAYKY-
HUMX KNITUH Jleiaira 6inblia YyacTMHa Agep mana MeH-
WKA PO3MIp Ta MEHLLY XPOMATMHOBY BMPA3HICTb, HiXK

PucyHOK 2 — Cim’IHUK 3pinoro camusa Wwypa-HawagKa iHTakKTHOT
maTepi. B KaHanbLAX YiTKO NPOCTEXKYETLCA AK CNepmaToreHes,
TaK i cnepmioreHes. 3a6apBneHHA reMaTOKCUNIH-€03UH.
36inbweHHs: x400.
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PucyHoK 3 — Cim’ssHMK camua Lypa-HawaaKa cTpecoBaHoi

NPOTAroM BCbOro nepiogy recrauii matepi. 3abapsneHHs

remaToKcuniH-eo3uH. 36inbweHHa: x100.

Y KOHTPO/IbHUX TBAPWUH, WLO MOXe CBi/J,‘-IMTVI npo nesHe

3HUXKEHHA X CEKPeTOpHOI akTMBHOCTI. CnocTepiraeTbea
36i/blUeHHA PYHKLIOHANbHO HEAKTUBHUX KNITUH cepes,

PucyHoK 4 — Cim’sHMK camua Lypa-HawaaKa cTpecoBaHoi
NPOTATOM BCbOro nepioay recrauii matepi. BisyanbHe 3meHLwWweHHA

KiNbKOCTi KaHanbLiB i3 3pianmm cnepmarosoigamu. 3abapeieHHs

remaToKcuniH-eo3uH. 36inbeHHsA: x200.

KOCTi KaHa/bLiB i3 3piaimmn Gopmamm cTaTeBUX KNITUH
(cnepmaTo3oigamu) Ta aKTMBOBaHMX GOPM FOPMOHMPO-

AKTMBOBAHWX KANITUH Jleiaira.
OT)Ke, Ha NiacTaBi BULLE3A3HAYEHOr0 MOXHa 3po-

OYKYOUMX KNITUH (KNiTUH Nleligira).
HacTynHum eTanom Hawoi pob6oTn 6yno BUBYEHHSA

6UTM BUCHOBKM MPO Te, WO NpeHaTaNbHWUI CTpec npu-
3BOANUTL A0 AeAKUX MOPPONOFYHMUX 3MiH CiM'AHUKIB Y

3piNuX TBAPWUH, AKI NPOABAAIOTHCA 3MEHLUEHHAM Kiflb-

Tabnnua 1 — MNoKa3sHMKKU KOHUEHTpaLii cTaTeBUX rTOPMOHIB
Yy CaMu,iB-HaLLaAKIB iIHTaKTHUX Ta recTaliiHO CTPECOBaHUX

camuub
lpyna TBapuH (n=11)
MoKasHuK CTaTUCTUKKM AL IRz
IHTAKTHUX CTpecoBaHuUX
maTepis maTepis
MporecTepoH, HMoAb/N 3,00 3,13
porectepor, [@-Q) | [282312] | [2,96-3.27]
EcTpaaion, Hmonb/n 0,19 0,18
paaion. [@-Q] | [017-0,20] | [0,17-0,19]
TecToCTEPOH, HMOIb/N 18,06 20,93
’ [Q-Q,] [16,90-20,58] | [17,89-24,42]
CniBBigHOLWEHHA TeCTOC- 87,87 114,27
TepoH/ecTpagion, ym. og. [Q.-Q.] [86,95-124,64] | [95,22-142,56]

Mpumitku: n — KinbKicTb TBapuH y rpyni; Me — meaiana; Q, — nepwuii KBapTub;

Q, — TPeTii KBapTU/b; YM. Of. — YMOBHI OAMHUL.

Tabnunua 2 — MoKasHMKKM MacK Tina, Baru Cim’AHKKIB, CTaHy

eniagnanmanbHUX cnepmii Ta 3annigHIOYO0T 34aTHOCTI
camuis, Me [Q -Q,]

lpyna TBapuH (n=11)
MokasHuK HallaAKM IHTaKTHUX| HaLWaAKKM CTpe-
marepis COBaHWX MaTepiB|
Maca Tina. r 280,00 235,00
! [257,25-296,50] [[198,00-251,50]*
abcontoTHa, r 1,65 1,42
Bara ! [1,54-1,72] [1,31-1,47]*
cim’AHKKIB BiIHOCHE. % 0,60 0,63
A e [0,55-0,66] [0,58-0,69]
KoHueHTpauia cnepmaTtoso0igis, 18,00 17,00
MAH/MA [17,00-19,00] [15,00-21,00]
KinbKicTb pyxamBux 57,00 49,00
cnepmaTosoigis, % [56,00-61,00] [47,00-53,00]*
— 11,00 16,00
MatonoriuHi dopmu, % [9,00-12,00] [15,00-18,00]*
IHAeKe 3annigHeHHs, % 93,33 66,67
IHAeKc BariTHocTi, % 85,71 60,00

MPUMITKKU: N — KiNbKICTb TBApUH Y Tpyni; * — CTaTUCTUUYHA 3HAYYLLICTb BiAMIH-

HocTeit (p<0,05).

KOHLLEeHTpaLii cTaTeBMX FOPMOHIB Y iIHTAaKTHUX Ta Nigno-
CNifHWX TBAPWH, AIKa NpeacTaBneHa B Tabauui 1.
Ak BUAHO 3Tabn. 1, B rpyni HCM nopiBHAHO 3 rpynoto

HIM cTaTUCTUYHO 3HAYYLLMX BiAMIHHOCTE MOKas-
HWKIB PiBHA CTAaTEBMX FTOPMOHIB HE CMOCTEpPIraeTb-
CA, X04a MOKa3HMKM KOHLEHTPaL,i TeCTOCTePOHY
Ta CNiBBIAHOLIEHHA TECTOCTEPOHY A0 eCTpaaiony €
Aewo b6inbwmnmm Ha 15,89% Ta 30,04%, Bignosia-
HO, Y NOPiBHAHHI 3 HIM.

MopdonoriyHi Ta ropmoHanbHi JOCAIAKEHHA
6ynn AONOBHEHI pparmeHTOM 3 OLHKM depTuib-
HocTi camuis (Tabn. 2).

AHani3 gaHux Tabn. 2 cBigYUTb, WO NpeHaTanb-
HO CTpecoBaHi TBApUHU Manu CTAaTUCTUYHO 3HaYy-
e MeHLUy, Mo BiAHOLWEHHIO A0 KOHTPOJIO, Macy
Tina Ha 16,07% Ta abcontoTHy Bary cim’AHUKIB Ha
13,94% (p<0,05).

CnepmaToreHes € 0O4HWM 3 HalbiNbWw ANHAMIY-
HWUX NpoLeciB B OpraHismi NtoanHW i HaUbinbLL YyT-
NMBUM [0 Aji yWKo4KYUMX GaKTopiB.

JocnipeHHA eniguamanbHUX cnepmiiB y
10-micAYHMX HaWE@AKIB MOKas3ano, Wo y rpyni
HCM, nopisHAHO i3 rpynoto HIM, KinbKicTb pyxnu-
BMX CMepmaTo30iAiB BiporigHo meHwa Ha 14,04%,
a piBeHb NaToNoriYHUX GopMm ByB HiNbLLIMM MalixKe
y 1,5 pasu, wo cBigunTb NPo NopyLeHHA cnepma-
TOreHHoi PpyHKLiTy HCM.

Camui-Hawaakm 10-micAvyHOro BiKy BiA cTpe-
COBaHUX MaTepiB AEeMOHCTPYIOTb  3HUMKEHHA
34aTHOCTI A0 3anigHEeHHA MpPU CNapoBYBAHHI 3
iHTaKTHUMK camunuamm. B rpyni HCM, npu nopis-
HAHHI 3 HIM, 3adikcoBaHO 3HMMEHHA KiNbKOCTI
OoCiM’AHEHUX Ta BariTHUX CamMuUb: iHAEKC 3anif-
HEHHSA Ta iHAEKC BariTHOCTI € MeHLWMM Ha 26,66%
Ta 25,71%, BignosigHo.

OmKe, 32 pe3ynbTataMu BULLEHaBeAEeHUX A0-
cnigXeHb BCTaHoBeHo, wo y HCM yonosiyoi crari
y Biui 10 micauis cnoctepiratoTbca BigganeHi Ha-
CNiAKW NPeHaTasIbHOro CTpecy A/1A penpoayKTUB-
HOI cucTeMu, AKi BifLOOPaXKatoTbCA y: 3MEHLUEHHI
KiNbKOCTI KaHanbLuiB i3 3pinMmmn cnepmaTtosoiga-
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MW, 3BMEHLIEHHI aKTUBOBAHUX KNITUH Jlengira, 3HUKEHHI
KiNIbKOCTi pyxnnBMXx Gopm cnepmaTo30iais, NigBULLEHHI
BiZLCOTKa MaToNOrYyHUX GOPM, LLO Pa3OM CMPUSIE 3HU-
*KEHHI0 3anigHOBaIbHOI 34aTHOCTI.

BucHoBKM.

MopyLlWeHHs YMOB BHYTPIiLUHbOYTPOOHOrO PO3BUTKY
HaLLaAKiB, BUKNMKAHE COLiaNbHO-eMOLIMHUM CTPecom
maTepiB NiJ, Yac BariTHOCTi, NPU3BOAMUTb A0 AECTPYKTUB-
HUX 3MiH TiICTOCTPYKTYpPU CiM'AHMKIB, 3HUKEHHA cnep-
MaToreHHoi GyHKLii Ta 3annigHOBaNbHOI 34aTHOCTI, WO

CKNAJa€e nepesymMoBu ONA 3HUMKEHHA PenpoayKTUBHUX
MOX/IMBOCTEN Y 3pinomy Biuj.

MepcnekTMBM NOAANbLUUX [OCNIAMKEHD.

OTpuMmaHi pe3ynbTatM CBigyYaTb MNPO AOLINbHICTb
NnoAaNbLIOro BMBYEHHA BigAaneHWX HacnigKis npeHa-
TaNbHOro cTpecy ana GyHKLUIOHYBaHHA PenpoayKTUBHOI
CUCTEMM, @ TAKOXK NPO HEOBXiAHICTb NOLWYKy dapmaLies-
TUYHKUX 3ac06iB, AKi 6 MiHIMi3yBanM HEraTUBHWUIN BNINUB
coLuianbHO-eMOLLIMHOrO CTpecy BariTHUX Ha OpraHuW Ta
cucTeMM MaTepi M naoga, Ta CNPUAN 3MEHLIEHHIO pU-
3UKY pPenpoayKTonaTiii y LOPOCAOro opraHiamy.
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BM/IB COLIANBbHO-EMOLIAHOIO CTPECY BATITHUX HA CTPYKTYPHO-®YHKLIOHANIbHUIA CTAH PEMNPO-
OYKTUBHOT CUCTEMM AOPOCANX HALLIAAKIB CAMLLIB

leBopKsaH A. P., boHpapeHKo T. B., Bonoxos l. B., Jlap’aHoBcbKa 0. B., CeprieHKo /1. 0., Miciopa K. B.

Pe3tome. 3HUKEHHA PEenpoayKTMBHOrO MOTEHLiasly HAaceNeHHA Hapasi € aKTya/lbHOW Npobiemoto cyyvacHoi
MeANUMHU. Pe3ynbTaTv eKcnepMmeHTasIbHUX Ta KAIHIYHUX AOCNiAKeHb CBig4aTb Mpo Te, WO oAHUM 3 daKTopiB,
LLLO CMPUAE PO3BUTKY NATONOrIM PenpPOAYKTUBHOI CUCTEMM € NOPYLIEHHA YMOB BHYTPILWHbOYTPOBHOrO PO3BUTKY, a
came coljiasibHO-eMOLiMHKUI CTpec MaTepi Nif Yac BariTHocTi. Mig BNAMBOM cTpecy BariTHUX y Nao4a mogueikyoTbes
reHeTMYHO 3anporpamoBaHi Npouecn iHAMBIAYaNIbHOFO PO3BUTKY, AKI MOXKYTb CNPUATM 3MiHam y cTaTeBin ande-
peHLuiauii MO3Ky, NOPYLUEHHIO 31aroaKeHoro GyHKLIoOHYBaHHA rinoTanamo-rino¢isapHo-aApeHanoBoi cMctemn Ta
Bici rinotanamyc-rinodis-roHagm, a TaKoX 3HUKEHHIO TOPMOHMPOAYKYOYOI aKTUBHOCTI CTaTeBMX 337103 Y HaLLLAAKIB
[opocnoro Biky. Ha paHHix TepmiHax recrauii couia/ibHO-eMOLiMHUIA CTpec NpPU3BoAMTb A0 MNiABULLEHHA YacTOTU
BTPATU NJIOAIB Y BariTHWUX, 3HUKEHHA TOHaZOTPOMNHOT PYHKLIT Ta pepTUAbHOCTI Yy iX HalLaAKiB HONOBIYOI CTaTi, @ Ha
6inbLW Ni3HIWKX TEPMiHAX MOXKe CNPUATU 3aTPUMLL BHYTPILLHBbOYTPOOHOTO PO3BMUTKY, LLLO € GAaKTOPOM PUIUKY Pi3HMX
3aXBOpPIOBaHb Y JOPOC/IOMY BiL,i.

MeToto faHoi poboT € BU3HAYEHHA MOPPOPYHKLIIOHANBHMX OCOBNMBOCTEN PENPOAYKTUBHOT CUCTEMU [0POC-
INX cCamMUu,iB-HaLWAAKiB, HAPOAXKEHMX Big CTPECOBAaHMX MaTepiB Nig, Yac BCiel BariTHOCTI. JlocnigKeHHA NnpoBegeHo Ha
22 HallaZKax-camuax HeniHiMHUX Wwypis 10-MicAYHOro BiKYy, OTPMMAHMX Bif iHTAKTHUX Ta recTaliliHO CTPecoBaHMX
camuLb.
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JocnifgrkeHa rictonoriyHa CTPYKTypa Cim’siHUKIB, BU3HAUYEHI PiBHi CTaTEBMX FOPMOHIB Ta BUBYEHA GEPTU/IbHICTb
10-micAYHMX HaLWAAKiB-CAML,iB Bif, IHTAKTHMX Ta recTalimHO CTPeCoOBaHNX CaMULLb.

BcTaHOBNEHO, WO Y NPeHaTabHO CTpecoBaHMX camuiB y Bii 10 micAuiB cnocTepiraloTbCA BiaAaneHi Hacnigkm
ONs PenPOAYKTUBHOI CUCTEMMU, SIKi Big06OparkatoTbCA Y: 3MEHLLIEHHI Ki/IbKOCTi KaHanbLiB i3 3pifIMmK cnepmaTosoiga-
MM, 3MEHLUEHHI aKTUBOBAHUX KAITUH Jleiaira, 3HUXKEHHI KinbKoCTi pyxanmBux ¢opm cnepmartosoigis, NiaBULLEHHI
BiACOTKA MNATONOTYHMX GOPM, LLLO PAa30OM CMPUAE 3HMMKEHHIO 3aNiAHI0BAIbHOT 343aTHOCTI.

TaKMM YMHOM, NOPYLLIEHHS YMOB BHYTPILLHbOYTPOOHOIO PO3BUTKY HALLLAAKIB, BUK/IMKAHE COLLiaIbHO-eMOLLMHUM
CTpecom maTepiB Mig 4ac BariTHOCTI, NPWU3BOAUTb A0 AECTPYKTUBHUX 3MiH TFiICTOCTPYKTYPU CiM AHUKIB, 3HUMKEHHA
cnepmaTtoreHHoi GyHKLT Ta 3anNiAHI0BANbHOT 34aTHOCTI, LLLO CKNAJAAE NepeayMOBU A8 3HUKEHHA PenpPOaYKTUBHUX
MOXMBOCTEN Y 3pifiomy BiLj.

KntouoBi cnoBa: couia/ibHO-eMOLiMHMIA CTPec BariTHWUX, PenpOAYKTMBHA CMCTEMA HaLLAAKiB 40N0BiYOi CTaTi,
MOPOCTPYKTYypa Cim’ SHUKIB, CTaTeBi FOPMOHU, PEPTUNBHICTL CamML;iB.

INFLUENCE OF SOCIAL-EMOTIONAL STRESS OF PREGNANT WOMEN ON THE STRUCTURAL AND FUNCTIONAL
STATE OF THE REPRODUCTIVE SYSTEM OF ADULT MALE DESCENDANTS

Gevorkyan A. R., Bondarenko T. V., Volokhov I. V., Laryanovska Yu. B., Sergienko L. Yu., Misiura K. V.

Abstract. The reduction of the reproductive potential of population is actual problem of modern medicine. The
experimental and clinical studies results indicate that one of the factors was contributing to the development of pa-
thologies of the reproductive system is a violation of the conditions of intrauterine development, namely, the social-
emotional stress of the mother during pregnancy. The genetically programmed processes of individual development
are modified under the influence of maternal organism stress that leads to changes in the sexual differentiation of
the brain, disturbance of the hypothalamic-pituitary-adrenal system and hypothalamic-pituitary-gonadal axis, as
well as a decrease of the gonad’s hormone-producing activity in adult descendants of pregnancy. The social-emo-
tional stress leads to an increasing frequency of fetal loss in pregnant female, a decrease in gonadotropic function
and fertility in their male descendants in the early stages. At later stages it causes delay of intrauterine development
in later stages that is a risk factor of development for various diseases in adult.

The purpose of this work is the study the morphofunctional features of the reproductive system of adult male de-
scendants, which were born from stressed during pregnancy mothers. The study was done on 22 nonlinear male rats
of 10-month-old obtained from intact and gestationally stressed females.

The histological structure of the testes, the levels of sex hormones, and the fertility of 10-month-old male de-
scendants from intact and gestationally stressed females was studied.

There were that the prenatally stressed males at the age of 10 months have long-term effects: a decrease of the
tubules number with mature spermatozoa, a decrease in activated Leydig cells, a decrease of motile forms of sper-
matozoa number, an increase of pathological forms percentage that finally leads to decrease in fertility.

Thus, the stress of mothers during pregnancy causes the intrauterine development conditions of the descen-
dant’s disturbance that leads to destructive changes of the histostructure of the testes, decrease of spermatogenic
function and fertilizing capacity, which is a predisposition for a decrease in reproductive capabilities in adulthood.

Key words: social-emotional stress of pregnant women, reproductive system of male descendants, morpho-
structure of testes, sex hormones, male fertility.
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