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Abstract. Isthmic-cervical insufficiency (ICI), which results in the failure of the circular muscles of the internal
os, isthmus and cervix of the uterus is important in the pathogenesis of preterm birth. The existing types are anatomical,
functional and congenital ICI. ICI is a pathological condition of the cervix and the isthmus, in which they are unable to
withstand the intrauterine pressure and keep a fertilized egg in the uterine cavity until birth. ICI is a serious complication
of pregnancy. Genetic, hormonal, inflammatory-infectious, immunological, traumatic factors play a role in the occurrence
of ICI. The aim of the study is to study the peculiarities of reproductive health and gestational process of pregnant women
with ICI, according to the literature. For the study, we analyzed domestic and foreign publications on this topic in profes-
sional journals, as well as data from Internet resources. Results of the research show that ICI plays a special role among
many causes that lead to preterm termination of pregnancy and premature birth in the II-III trimesters. The properties of
the cervix depend on the ratio of connective and muscle tissue. Today, most authors distinguish between congenital,
acquired, organic and functional isthmic-cervical insufficiency.

Organic (post-traumatic, secondary) ICI occurs due to mechanical damage to the cervix. Functional ICI is the
result of a violation of the relationship between the muscular and connective tissues of the cervix, as well as the result of
changes in the response of its structural elements to neurohumoral stimuli. Functional ICI most often occurs as a conse-
quence of a violation of the hormonal background of women (ovarian hypofunction, hyperandrogenism). Congenital ICI
occurs in malformations of the uterus, genital infantilism. Histological examination of cervical tissue in women with ICI
reveals an increase in muscle tissue up to 50%, which leads to early softening of the cervix of the uterus and development
of its functional insufficiency.

According to Kaufman KP (2021), the role of connective tissue in the development of ICI is confirmed by the
fact, that this pathological condition of the cervix is found in women with Marfan syndrome and Ehlers-Danlos syndrome.
The role of undifferentiated connective tissue dysplasia (UCTD) as a risk factor for complicated pregnancy, including
ICL

Research of Huang J and co-authors (2021) found the presence of nutritional imbalance in patients with UCTD,
which was manifested by changes in serum concentrations of magnesium, calcium, zinc, iron, copper, selenium, inorganic
phosphorus. The relationship between changes in the microcirculation system, tissue perfusion and cervical condition is
currently being actively discussed and confirmed in numerous studies.

Fettweis JM (2019) believes that the mechanism of abortion at different stages of gestation is not the same in
pregnant women with ICI. At the same time, all pregnant women with ICI at all stages of gestation have increased cyto-
kine levels. However, an important factor in the premature termination of pregnancy in ICI is assigned to the infectious
factor. The results of the study of the pathogenetic role of local immune responses in women with habitual miscarriage
are often contradictory and dictate the need for further researches.

Eventually, isthmic-cervical insufficiency is a multifactorial complication of pregnancy, in which genetic, hor-
monal, inflammatory-infectious, immunological or traumatic factors play a role.

Keywords: isthmic-cervical insufficiency, extremely early premature birth, undifferentiated connective tissue
dysplasia, hormonal imbalance, collagen metabolism disorders, nutritional disorder.

Introduction. The demographic situation in
Ukraine at the moment is unfavorable. As a result, obste-
tricians and perinatologists face the challenge of maintain-
ing every desired pregnancy and the birth of a healthy
baby. The high frequency of miscarriage indicates the pri-
ority of the problem of thorough examination and adequate
prevention of premature birth (PB). At the same time,
timely diagnosis and effective treatment of isthmic-cervi-
cal insufficiency (ICI) in most cases can prevent miscar-
riage and give birth to a full-term and healthy baby [1, 4,
9].

Miscarriage has various and numerous causes.
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Isthmic-cervical insufficiency (ICI), which is the result of
the failure of the circular muscles of the internal os, isth-
mus and cervix, is important in the pathogenesis of preterm
birth. The existing types are anatomical, functional and
congenital ICI. Isthmic-cervical insufficiency is a patho-
logical condition of the cervix and the isthmus, in which
they are unable to withstand intrauterine pressure and keep
a fertilized egg in the uterine cavity until delivery [1, 5,
18]. Isthmic-cervical insufficiency is a spontaneous
smoothing and opening of the cervix not related to the con-
tractile activity of the uterus, which leads to abortion, more
often in the second trimester.
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The diagnosis is often made retrospectively, as
rapid and virtually painless opening of the cervix in the
second or third trimester of pregnancy ends in miscarriage
or early premature birth. There are no objective ICI criteria
in the early stages. More often there is a set of causal fac-
tors that lead to ICL.

ICI is a multifactorial complication of pregnancy.
Genetic, hormonal, inflammatory-infectious, immunolog-
ical, traumatic factors, etc. play a role in the occurrence of
ICI[5,9, 12, 16]. A special place among the risk factors is
occupied by undifferentiated connective tissue dysplasia,
which is the result of impaired development with defects
in the basic substance and fibers. Analyzing the changes in
hormonal and nutritional homeostasis, the state of collagen
metabolism in undifferentiated connective tissue dyspla-
sia, the mechanisms of etiology and pathogenesis of
asymptomatic cervical dilatation in premature pregnancy
are considered.

The incidence of ICI according to the literature
ranges from 20% to 65%. Most authors point out that late
pregnancy loss, in almost half of cases, is due to cervical
failure [2, 4, 21, 23].

Despite the large number of scientific publica-
tions on the ICI, the problem cannot be considered com-
pletely solved.

The problem of cervical failure (CF) during preg-
nancy has been known since the 19th century as the cause
of 40% of late miscarriages and up to 30% of premature
births. The reason is that due to the shortening and soften-
ing of the cervix, dilation of the internal os and cervical
canal, the ovum loses its physiological support in the lower
segment of the uterus [4, 10, 11, 17].

With increasing intrauterine pressure as the preg-
nancy progresses, the amniotic membranes protrude into
the dilated cervical canal, become infected and rupture, af-
ter which the ovum is expelled from the uterine cavity.
Loss of biomechanical function of the connective tissue of
the cervix is accompanied by activation of collagenolysis
and is observed in isthmic-cervical insufficiency [5, 9, 14,
19, 22]. It is possible that systemic connective tissue dys-
plasia plays a leading role in the pathogenesis of ICI de-
velopment. The pathogenesis of dysplastic changes is
based on the pathology of the fibrillar component of con-
nective tissue [1, 12, 15, 19].

The aim of the study. To study the peculiarities
of reproductive health and gestational process of pregnant
women with isthmic-cervical insufficiency according to
the literature.

Materials and methods. Analysis of domestic
and foreign publications on the topic in professional jour-
nals, as well as data from Internet resources.

Research results. The frequency of ICI, accord-
ing to the literature, reaches 1% of all obstetric and gyne-
cological pathology (SOGC Clinical Practice Guidelines).
Among the many causes that lead to premature termination
of pregnancy and premature birth in the II-III trimesters,
isthmic-cervical insufficiency plays a special role. There-
fore, clinicians should pay considerable attention to the is-
sue of ICI as one of the leading factors in premature birth
[4,7, 10, 14].

The cervix in a woman's body is a complex and
heterogeneous organ that is subject to significant changes
during pregnancy and childbirth. The properties of the cer-
vix depend on the ratio of connective and muscle tissue.
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The structure of the cervix is dominated by fibrous con-
nective tissue, which consists of extracellular matrix, rep-
resented by collagen, elastin and proteoglycins, and the
cellular part, consisting of smooth muscle, fibroblasts, ep-
ithelium and blood vessels.

Among the biochemical components that play an
important role in the functioning of the cervix are proteins
such as collagen and elastin, as well as glycoproteins and
hydrocarbon components that are actively involved in the
differentiation and mutual recognition of cells, intercellu-
lar contacts, adhesion, adhesion, and receptors. Changes in
the quantitative content of glycoproteins and their carbo-
hydrate components affect the structural and functional
characteristics of the cervix [9, 13, 15, 19, 22].

Changes that occur in the cervix affect changes in
the mucus of the cervical canal, which allows you to use it
for diagnostic purposes. Cervical shortening, confirmed by
transvaginal echocervicometry, is an early marker of the
threat of pregnancy loss - late miscarriage, premature birth.

Today, most authors distinguish between congen-
ital, acquired, organic and functional isthmic-cervical in-
sufficiency [7, 12, 16, 25].

Organic (post-traumatic, secondary) ICI occurs
due to mechanical damage to the cervix and cervix. The
most common causes are previous operations accompa-
nied by mechanical dilatation and trauma of the cervix,
deep ruptures of the cervix in abnormal births (obstetric
forceps, vacuum extraction of the fetus, manual removal
of the placenta and membranes and control of the uterine
cavity, cervical surgery), secondary cervical healing with
the growth of scar tissue, which cannot ensure the func-
tional state of the cervix during the next pregnancy [14, 17,
25, 26].

Functional ICI is the result of a violation of the
relationship between the muscular and connective tissues
of the cervix, as well as the result of changes in the re-
sponse of its structural elements to neurohumoral stimuli.
Functional ICI most often occurs as a consequence of a
violation of the hormonal background of women (ovarian
hypofunction, hyperandrogenism).

Functional isthmic-cervical insufficiency (FICI)
is most often the result of hormonal imbalance in the pre-
pregnancy stage. According to modern domestic and for-
eign authors, hyperandrogenism of any genesis, ovarian
hypofunction, luteal phase insufficiency (NLF), metabolic
syndrome of various etiologies FICN during pregnancy is
diagnosed in every third woman [3, 17, 19, 24].

During the physiological biphasic menstrual cy-
cle in the follicular phase in conditions of estrogen satura-
tion, which is dominated by a-adrenoceptors, against the
background of increased uterine muscle tone, there is some
expansion of the isthmic region and the opening of cervix.
In the physiological luteal phase due to increased biosyn-
thesis of progesterone (PG) sensitivity of a-adrenoceptors
decreases, which leads to a decrease in uterine tone, nar-
rowing of its isthmic region and reducing the size of the
inner uterine cell. At NLF restoration of a tone of a myom-
etrium of a uterus and isthmic department does not occur,
the internal cervical os remains in the expanded state [16,
19, 20].

With hyperandrogenism, the cervix "softens" and
with excessive load or uterine tone and may open. An in-
crease in the likelihood of pathology is observed when
combining this problem with a deficiency of progesterone
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production. The most common cause of cervical insuffi-
ciency is hormonal disorders. With the onset of pregnancy
in a woman's body is actively synthesized progesterone. In
the early stages, the corpus luteum is responsible for pro-
duction, and from the second trimester this function is as-
sumed by the placenta [6, 24].

The hormone relaxes the muscle fibers of the
uterus and maintains the elasticity of the internal os. Lack
of progesterone causes hypertension, and spasms lead to
dilation and shortening of the cervical canal. A similar pro-
cess occurs in the absence of other important hormones,
such as androgens and estradiol.

An aggravating factor in ICI is multiple preg-
nancy. Along with increased pressure on the cervix in such
cases is often an increase in the production of the hormone
relaxin. For the same reason, isthmic-cervical insuffi-
ciency is sometimes diagnosed in patients who underwent
gonadotropin-induced ovulation. The probability of devel-
oping this pathology increases in the presence of a large
fetus, polyhydramnios

Congenital ICI occurs in malformations of the
uterus, genital infantilism [19, 20, 23].

For the first time in 1963 a group of scientists
proved that cervical insufficiency is associated with struc-
tural and functional changes in the isthmic part of the
uterus, the size of which varies depending on the phases of
a woman's menstrual cycle. At a two-phase menstrual cy-
cle in the 1st phase increase in a tone of uterine muscles
and, accordingly, expansion of isthmic department is
noted, and in the second - decrease in a tone of a uterus
and narrowing of its isthmic department. It follows that
functional ICI most often occurs as a consequence of a vi-
olation of the hormonal background of women [6, 10, 16,
18].

Histological examination of cervical tissue in
women with ICI reveals an increase in muscle tissue up to
50%, which leads to early softening of the cervix and the
development of its functional insufficiency. It has also
been suggested that reduced concentrations of collagen
and elastic fibers in cervical tissue lead to ICIL It is be-
lieved that these changes in cervical tissue are observed
both during and outside pregnancy [15, 18, 26].

Studies by authors have shown the stimulation of
osteoclasts responsible for collagen degradation, reactive
oxygen species, interleukin-6 and tumor necrosis factor.
Others authors argue that increased collagen synthesis and
excessive accumulation of fibrous tissue cause impaired
reproductive function, and hyperandrogenism before and
during pregnancy stimulates collagen formation. It is also
believed that a possible factor influencing collagen metab-
olism is the action of glucocorticoids, the level of which
increases in the presence of inflammation and chronic
stress [3, 8, 14, 20, 26].

At the same time Kaufman KP and co-authors
claim that increasing the production of endogenous opiates
by interleukin-1-dependent means reduces the collagen-
synthesizing function of fibroblasts. The role of connective
tissue in the development of ICI is confirmed by the fact
that this pathological condition of the cervix is found in
women with Marfan syndrome and Ehlers-Danlos syn-
drome. The role of connective tissue dysplasia as a risk
factor for the development of ICI [14, 25, 26]

It has been suggested that reduced concentrations
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of collagen and elastic fibers in cervix tissue lead to ICP.
Connective tissue dysplasia is a group of genetically het-
erogencous and clinically polymorphic pathological con-
ditions characterized by impaired connective tissue for-
mation in the embryonic and postnatal periods

The role of undifferentiated connective tissue
dysplasia (UCTD) as a risk factor for complicated preg-
nancy, including ICI, is confirmed by numerous domestic
and foreign authors. Development of placenta-associated
complications of pregnancy in UCTD Vogel JP and co-au-
thors explain the pathological growth of defective CT in
primary microvilli at the stage of placentogenesis, which
subsequently leads to the formation of pathological sec-
ondary and tertiary microvilli at the stage of vasculariza-
tion and after it [9, 16, 17, 24].

At the same time, the stroma of the villi them-
selves is CT, which is represented by a network of collagen
fibers and cellular elements in the form of fibroblasts and
histiocytes, which in UCTD have a defective structure that
closes the "vicious circle" in the vascular bed of the pla-
centa. Today, CT dysplasia is understood as a disorder of
its development, which is characterized by defects in the
basic substance and fiber. Among the main causes of
UCTD are changes in the rate of synthesis and construc-
tion of collagen and elastin, synthesis of immature colla-
gen, disruption of the structure of collagen and elastin fi-
bers due to their insufficient lumbar crosslinking [7, 11,
15, 19].

This explains the variety of manifestations of CT
defects in its dysplasia. Authors link UCTD to severe
menstrual disorders that develop in the setting of hormo-
nal, metabolic dysfunction, and hypomagnesemia, which
are characteristic of CT dysplasia. Authors emphasizes the
leading role of disorders of functional adaptation of the
myometrium, which is inherent in UCTD [5, 9, 14, 19, 26].
As aresult of impaired trophic muscle fiber and connective
tissue of the uterus with an increase in CT between indi-
vidual myocytes in the capillaries of the vessels with a sim-
ultaneous decrease in the number of functioning, mostly
sinusoidal, capillaries with no adventitia and high perme-
ability develops the so-called growth retardation syn-
drome. The latter is a premorbid background for the devel-
opment of complications of pregnancy and childbirth in
women with UCTD.

Research Vink J and co-authors [26] found the
presence of nutritional imbalance in patients with UCTD,
which was manifested by changes in serum concentrations
of magnesium, calcium, zinc, iron, copper, selenium, inor-
ganic phosphorus. The imbalance of these macro- and mi-
croelements causes metabolic disorders in the CT and cre-
ates a premorbid background for the manifestation of
pathological processes in various organs and systems of
the body. Some authors notes the regularity of premature
maturation of the cervix during pregnancy on the back-
ground of magnesium deficiency, linking it with disorders
of collagen synthesis by fibroblasts in UCTD [11, 16, 20,
26].

In recent years, studies have shown that ICI is the
maturation and disclosure of the cervix, which morpholog-
ically corresponds to the general remodeling and reorgan-
ization of connective tissue. The extracellular component
of connective tissue consists of collagen and elastic fibers,
as well as the main (amorphous) substance.
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Traditionally, isthmic-cervical insufficiency has
been regarded as a result of trauma to the cervix in previ-
ous births or as a consequence of endocrinopathies leading
to hyperandrogenism. However, currently a large number
of studies consider the cervix primarily as an organ with a
connective tissue structure. The fundamental difference
between connective tissue and any other type of tissue is
the excess of the extracellular matrix with a relatively
small number of cells. In molecular biology, this structure
is defined as a complex network formed by macromole-
cules of proteoglycans, collagen and elastin. By interacting
with cells, these structural macromolecules maintain the
structural integrity of tissues. All macromolecules are syn-
thesized by fibroblasts, numerous chains of proteoglycans
are attached to a special type of glucosaminoglycans - a
polymer of hyaluronic acid called hyaluronan. Hyaluronan
filaments bind the structure of the tissue together, and this
polysaccharide "gel" can resist compression and stretching
of the extracellular environment and at the same time pro-
vide rapid diffusion between blood and connective tissue
cells. Impaired capacity of the processes underlying the
premature maturation of the cervix can be considered as
manifestations of undifferentiated connective tissue dys-
plasia. Therefore, the definition of diagnostic markers of
connective tissue dysfunction is of considerable interest in
terms of prevention of ICI [2, 3, 8, 26].

Some authors [1, 15] found a connection between
the development of functional ICI and ICI of combined
genesis with undifferentiated connective tissue dysplasia
and magnesium deficiency. It is known that the cervix con-
sists of collagen and proteoglycans. Thus, the content of
connective tissue in the lower uterine segment reaches 90-
95%, and in the cervix - 75%. It is known that magnesium,
a deficiency of which is widespread among the population,
plays an important role in the metabolism of collagen, the
change of which causes premature maturation of the cer-
vix. The author found a high frequency of the "A" allele of
the ESR +2014 G A gene in the group of pregnant women
with bladder prolapse [1, 15, 22, 26].

Authors point to a significant association between
vitamin D deficiency and an increased risk of preeclampsia
and eclampsia, gestational diabetes, miscarriage and ane-
mia. Vitamin D also plays an important role in regulating
calcium and phosphate levels by stimulating their absorp-
tion in the small intestine, thereby increasing the efficiency
of intestinal calcium absorption by 30-40%, and stimulat-
ing the reabsorption of these trace elements in the proximal
renal tubules. The end product of double hydroxylation of
total vitamin D, first in the liver and then in the kidneys -
1,25-dihydroxyvitamin-D or calcitriol - stimulates the re-
lease of ionized Ca2 + from bone tissue by maintaining the
differentiation of monocytes and macrophages into osteo-
clasts and reduces type I collagen synthesis. which, of
course, affects the state of ST, in particular CU [5, 7, 13,
18, 23].

The relationship between changes in the micro-
circulation system, tissue perfusion and cervical condition
is currently being actively discussed and confirmed in nu-
merous studies, as various authors have suggested that ca-
pillary blood flow disorders play a key role in the genesis
of various diseases. Disorders of local microcirculation
contribute to the emergence and development of patholog-
ical processes of the cervix, including connective tissue
defects. trophies in tissues.
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Thus, according to the author, in pregnant women
with premature labor in the period of 28-34 weeks of preg-
nancy there is a significant increase in the concentration of
pro-inflammatory cytokines. At this time, the activator of
interleukin synthesis can be both infectious-inflammatory
process and local thrombosis in the placenta, which indi-
cates that thrombophilia has developed. In the serum of
pregnant women with ICI noted an increased concentra-
tion of proinflammatory cytokines, which is a trigger for
the activation of the synthesis of metalloproteinases, col-
lagenases and other enzymes. This disrupts the normal
structure of uterine cervix. Such processes are not charac-
teristic of extremely early premature births. At the same
time, all pregnant women with ICI at all stages of gestation
have an increase in cytokine levels. Activators of their syn-
thesis are usually intrauterine infection, polymorphism of
genes of the second phase of detoxification, GHG defi-
ciency, which triggers the mechanism of premature termi-
nation of pregnancy [3, 8, 10, 27].

Another hypothesis describes ICI as induced
premature cervical maturation due to an increased inflam-
matory response associated with elevated cytokines, pros-
taglandins, and matrix metalloproteinases.

The pathogenesis of ICI development is insuffi-
ciently studied. However, an important factor in the prem-
ature termination of pregnancy in ICI is assigned to the in-
fectious factor. The cervix together with the vagina is the
first line of anti-infective protection, it is the place of great-
est immunological activity. Factors of local immunity, cel-
lular and humoral, prevent and limit the reproduction of
microorganisms, preventing them from entering the upper
genital tract. Thus, the cervix is the border organ between
the sterile uterine cavity and the bacterially contaminated
vagina [2, 12, 21, 27].

In 2020 Al-Memar M, Lee YS and co-authors
found [2] the frequency and significance of intraamniotic
inflammation in patients with ICP. Through amniocen-
tesis, they collected amniotic fluid and inoculated it with
aerobic and anaerobic flora, ureaplasma urealiticum, my-
coplasma hominis, and also studied the activity of metal-
loproteinases (MMP-8), as it was previously found that the
level of MMP-8 is specific and sensitive.

Intraamniotic inflammation found in 81% of
women with ICI and was a direct risk factor for preterm
birth and adverse neonatal outcome, and the presence of
inflammation was not always combined with the presence
of an infectious agent as such [2, 7, 19, 27].

At the same time, as many authors suggest, more
than 75% of miscarriages are due to immunological disor-
ders, especially in groups of pregnant women with viral
and bacterial contamination of the vagina and cervical ca-
nal. The most important immunopathological changes that
accompany pregnancy rejection are associated primarily
with local immune processes and impaired cytokine activ-
ity, which, in turn, can affect the structure of collagen fi-
bers and the state of the extracellular matrix of cervical tis-
sues [2, 3, 8, 10, 27]. The results of the study of the patho-
genetic role of local immune responses in women with ha-
bitual miscarriage are often contradictory and dictate the
need for further research.

Abortion, both in organic and functional ICI, is
probably due to several mechanisms.

First, the gradual shortening of the vaginal part of
the cervix and the gaping of the cervical canal promotes
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the ascending spread of vaginal flora to the amniotic mem-
branes, which leads to their infection and violation of plas-
tic properties.

Second, the fertilized egg, which has no physio-
logical support, descends in the caudal direction, the am-
niotic membranes protrude into the dilated cervical canal
and open. The contractile activity of the myometrium
joins, the ovum is expelled.

As for the timing of abortion in ICI, they range
from 11 to 28 weeks of pregnancy. However, according to
authors, women in whom spontaneous abortions occurred
before 24 weeks of gestation have a higher risk of cervical
shortening in subsequent pregnancies than those in whom
preterm births occurred after 24 weeks [19, 24, 26].

Impairment of the obstructive function of the
uterine cervix during pregnancy remains one of the most
significant problems of modern obstetrics, as they lead to
extremely early premature birth and the birth of infants
with profound morphofunctional immaturity. It is these
newborns that form the indicators of perinatal morbidity
and mortality, disability from childhood. Approximately
75% of perinatal deaths are due to premature births, and
the risk of stillbirth is 8-13 times higher than in preterm
births [5, 16, 25].

Thus, risk factors for ICI development are: con-
genital malformations of the uterus, genital infantilism,
hormonal imbalance due to hyperandrogenism, luteal
phase deficiency, induction of ovulation by gonadotropins,
undifferentiated connective tissue dysplasia and vitamin
deficiency.

Thus, the issues devoted to the study of modern
approaches to the search for the most adequate methods of
diagnosis and prevention of miscarriage in women with
ICP are limited and are the basis for further development
and implementation of prevention methods.

Conclusions:

1. In the pathogenesis of late pregnancy loss in
almost half of the cases the cause is ICI.

2. ICI is a multifactorial complication of preg-
nancy, in which genetic, hormonal, inflammatory-infec-
tious, immunological, traumatic factors, etc. play a role.

3. Impairment of uterine cervix obturation during
pregnancy remains one of the most significant problems of
modern obstetrics, as they lead to extremely early prema-
ture birth and the birth of infants with profound morpho-
functional immaturity.

Prospects for further research. The pathogene-
sis and early diagnosis of ICI is poorly understood and re-
quires further research to improve algorithms for care and
prevention of pregnancy loss.
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CYYACHI ACHHEKTH ETIOITATOT'EHE3Y
ICTMIKO-HEPBIKAJIBHOI HEJOCTATHOCTI
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Pe3rome. HeBnHoutyBaHHS BariTHOCTI Ma€ pi3HO-
MaHiTHI OararourcenbHi NpUYMHA. BaxxmiBe 3HaYeHHS y
MaToreHe3i INepeIyacHUX IOJIOTIB Ma€ iCTMIKO-IEpBiKa-
npHa HepoctatHicTh (IL[H). IcHyrounmu tumamu € aHato-
MivHa, (pyHKIioHambHA, Bpopkena [1[H. Tomy mMeToro Ha-
IIOTO JOCIIHKEHHS CTajJ0 BHUBYCHHS OCOOIMBOCTEH pe-
MIPOIYKTUBHOTO 370POB’sl 1 TecTalliiiHUI Tpoliec y TpyIH
BariTHuX 3 [I[H 3a qaHuMu cremianizoBaHoOl JiTepaTypH.
Jy1s mocItipKeHHsl MM BUKOPHCTAITN TaKi METOAM SIK aHall3
BITUM3HSHHUX 1 3apyOiKHUX MMyOiKalliii 3a TeMolo y ¢axo-
BHX JKypHAJIaX, a TaKOX JaHI IHTepHET-pecypciB. 3a pe-
3yJbTaTaMH JOCIiHKEHb Ha CHOTOJHI OUIBLIICTH aBTOPIB
PO3pI3HSIOTH BPOKEHY, HAOYTy, OpraHiuHy Ta (QyHKIio-
HaJBHY iICTMIKO-IIEPBiKaJIbHY HEIOCTATHICTB.

OpraniyHa (mocTrpaBMaTnyHa, BropuHHa) I1TH
BUHHMKA€ BHACIIJIOK MEXaHIYHOTO MOLIKOKEHHS Iepe-
mmiika ta itk Matku. @ynaknionansHa I1H € Hacia-
KOM MOPYIICHHS CITiBBIHOIEHHS MiXK M'SI30BOIO 1 CIIOJTY-
YHOI0 TKaHWHAMHM HIMHKH MaTKH, TaKOX Ppe3yJIbTaToM
3MiH peakuii Il CTPyKTypHUX €JIEMEHTIB Ha Helporymopa-
JpHI opasHuku. Bpomkena I1[H 3ycTpivaeTbes npu re-
HiTaabHOMY iH(aHTWIII3MI. € rimoTe3a, Mo 3HMKEHA KOH-
LEHTpAIlisl KOJareHy i eJacTUYHUX BOJIOKOH Y TKaHUHI
IIWHKY MaTKu Beae a0 BunukHeHHs [I[H. [nTpaamHuioTn-
YyHe 3anajicHHs], BusBieHe y 81% xinok 3 I[L[H, € dakTo-
POM pH3HKY MepeayacHUX IOJIOTiB, HECHPUSITINBOTO He-
OHATAJILHOTO pe3ynbTary. DakTopu PH3HKY PO3BHUTKY
IITH: BpomKeHi aHOMaJil pO3BUTKY MAaTKH, T'€HITaJIbHUHI
iH(haHTHIII3M, TOPMOHAIBHUH JHcOalaHC, HEJOCTATHICTh
MIKpOEJICMEHTIB, BITaAMIHIB, SIKi 3a0€3MCUYIOTh (PYHKIIIO-
HYBaHHsI CIIOJIYYHOI TKAaHWHHM Ta BHHOIIYBaHHS BariTHO-
cti. Omxe, ILIH € MynbTH(hakTOpHUM YCKIIQTHEHHSIM Bari-
THOCTI, Y BAHUKHEHHI SKOTO BifirpaloTh poJb FeHETUYHI,
TOPMOHAJIBHI, 3aNabHO-1H(EeKIIiHHI, IMyHOJIOT1YHI, TPaB-
MaTU4Hi (PaKTOpH.

Kiro4oBi ciioBa: icTMiko-IIepBiKaibHa HEIOCTA-
THICTh, IEPEIYaCHI TOJIOTH, HeaudepeHItiiioBaHa qucIia-
3151 CITONYYHOT TKAHMHH, TOPMOHAJIBHUI incOananc, MeTa-
00J1i3M KoJareHy, HyTPUTHBHI TIOPYIICHHS.
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