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Preterm birth is one of the biggest problems of modern obstetrics, as it significantly
affects the health of both the mother and the newborn. According to the World
Health Organization, preterm birth is one of the leading causes of infant mortality
in the world. The pathophysiology of preterm labor is a complex multifactorial
process that includes the interaction of infectious and inflammatory reactions,
hormonal disorders, genetic factors, and physiological changes in a woman'’s body.
An important aspect is that urinary tract infections, urogenital infections, and
inflammatory processes in the uterus can initiate the release of pro-inflammatory
mediators such as interleukins and prostaglandins, which activate uterine
contractions and lead to premature labor.

Hormonal disorders, in particular, a decrease in progesterone levels or disruption of
its receptors, are an important factor in the development of this pathology. Genetic
factors that determine individual predisposition to this pathology may also play a
role in the development of preterm labor. In addition, impaired cervical integrity,
such as cervical insufficiency or shortness, significantly increases the likelihood of
preterm birth.

Socio-environmental factors, such as stress, poor nutrition, and environmental
pollution, also play an important role in the occurrence of preterm birth.
Since preterm birth is a complex and multifaceted process, research into the
pathophysiology of this pathology is essential for the development of effective
methods of diagnosis, treatment and prevention. To date, significant advances
in the use of progesterone, prostaglandin inhibitors, and ultrasound diagnostics
have reduced the risk of preterm birth, but further research remains important to
improve treatment strategies and reduce the rate of premature mortality among
newborns.

Key words: preterm birth, prevention, treatment, prognosis, placenta, pregnant
women, newborns.
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CYYACHI MATO®I310J10TIYHI MEXAHI3MU
PO3BUTKY NEPEAYACHUX MOJIOTIB

Onidepyk 10.C., Tokap M.10.

[lepesyacHi mosioru € ofHi€0 3 HANOIMBIIMX MPO6JEM Cy4YacCHOrO aKyIIepCTBa,
OCKiJIbKM BOHU CyTTEBO BIJINBAIOTh Ha 3/I0POB’S SIK MaTepi, Tak i HOBOHApOKe-
Horo. 3a JaHUMU BcecBiTHBOI opraHisaliii 0OXopoHH 3/10pOB’si, HepeYacHi MoJI0ru
€ O/IHi€I0 3 OCHOBHUX IIPUYMH JUTAY0I cMepTHOCTI y cBiTi. [laTodisiosoris nepes-
YaCHUX IOJIOTIB € CKJIaJHUM 6araTopakTOPHHUM IPOILLECOM, SKUH BKJIIOYAE B3a-
eMo/ito iHpeKI[iiiHO-3amaTbHUX peaKIlii, TOpMOHa/JIbHUX MOPYIIEHb, FEHETUYHUX
¢daxkTopiB Ta ¢iziosoriuHUX 3MiH B 0praHiami )KiHKU. BaXJIMBUM acrieKToM € Te, 1[0
indekuii ceqoBUBIAHUX ILIAXIB, yporeHiTaabHi iHeK1il, a Takoxk 3anajibHi Npo-
LIeCU y MaTLi MOXKYTb iHILIF0BaTH BUBIJIbHEHHA [IPO3aNaJbHUX MeJiaTOPiB, TAKUX
AK iHTepJielKiHU Ta NpocTarlaHJMHY, 1110 aKTUBYIOTb CKOPOUEeHHS MaTKH Ta NpHU-
3BOJATD JI0 IlepeJ4aCHUX I0JIOTIB.

[opMoOHa/bHI MOpyIlIeHHSs], 30KpeMa 3HWKEHHS PiBHS MpOrecTepoHy abo mopy-
LIeHHSI HOTO peleNnTopiB, € BAXKJIMBUM YNHHUKOM Y PO3BUTKY Ii€i maTosorii. Ta-
KO pOJIb Y PO3BUTKY IepeJYacHUX M0JIOTIB MOXKYTh BilirpaBaTH TreHeTUYHI YUH-
HUKH, sIKi BU3HAYalOTh iHAUBIAya/lbHY CXUJIBHICTB [0 1ii€l naToJsorii. OkpiM Toro,
MOPYLIEeHHS [IJIICHOCTI IWHKK MaTKH, 30KpeMa ii He/[oCTaTHICTb a60 KOPOTKaA fi0-
BXKMHA, 3HA4HO MiJBULLYIOTh IMOBIPHICTb PO3BUTKY IlepeYacHUX M10JIOTIB.

CouiasbHO-eKOJIOTiYHI YUHHUKH, TaKi K CTpec, IoraHe XapuyyBaHHS Ta 3a6py/a-
HEeHHS HaBKOJIMUIHBOTO CepeJl0BUINA, TAKOX BiZlirpaloTh BaXK/IMBY POJIb Y BUHHK-
HeHHI nepeyacHuX noJsoriB. OCKiJIbKYM IepeayacHi MoJIoryd € CKJI3JAHUM i 6ara-
TOTPAaHHUM IpOLiecoM, A0c/ilkeHHs1 naTodisiosorii niel natosorii Mae Benuke
3HA4YeHHs [Is po3po0JieHHs epeKTUBHUX METO/[iB ZiarHOCTUKH, JIIKYBaHHS Ta
npodisakTuky. CbOTro/iHI 3HaYHI JOCAATHEHHS Y 3aCTOCYBaHHI IPOTeCcTepoHYy, iHri-
6iTOpiB MpocTarsaHANHIB Ta YJILTPAa3BYKOBOI 1iarHOCTUKH AAIOTh 3MOTY 3HU3UTH
PU3MK NepedacHUX M0JI0TIB, OAHAK MOAAJIbIII JOC/IIPKEHHSA 3a/IMILAThCA BaX-
JIUBUMHU [1J11 BA,OCKOHAJIEHHS JIIKYBaJIbHUX CTpaTeril i 3MeHIlIeHHs pPiBHA Nepej-
YaCHOI CMePTHOCTI cepeJi HOBOHAPO/PKEHUX.

Knrwo4oBi cioBa: nepejgyacHi noJsiory, npodislakTHKa, JiKyBaHHS, MPOrHO3yBaH-
H, [IJIaLeHTa, BariTHi, HOBOHApPO/KeHi.

Introduction. Preterm birth is one of the main causes of high morbidity and
mortality among newborns. They occur before 37 weeks of pregnancy and are
accompanied by numerous complications for both mother and child. The consequences
for newborns include respiratory, neurological, and traumatic disorders that can have
long-term consequences for their development. Understanding the pathophysiological
mechanisms of preterm birth is important for timely diagnosis, prevention, and
development of new therapeutic approaches [2].

The process of preterm labor is complex and multifactorial, involving a variety of
mechanisms. One of the main causes is an infectious and inflammatory process that
stimulates the release of proinflammatory mediators that initiate uterine contractions.
Infections, in particular urogenital infections, are an important cause of preterm labor,
as microorganisms can activate inflammatory reactions in the body [3].

Hormonal disorders play an important role in the development of preterm labor.
A decrease in the level of progesterone, which maintains pregnancy, can lead to the
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initiation of labor. Disorders of endocrine regulation, such as increased levels of stress
hormones, also contribute to the early onset of labor. In addition, genetic factors may
play a role, including the presence of mutations in genes that regulate inflammation or
hormones [3].

The mechanisms of preterm labor may also be related to uterine integrity disorders,
such as a short cervix or malformations. Social and environmental factors, such as
stress, environmental pollution, and lifestyle, are also important and can increase the
risk of preterm birth.

Understanding these mechanisms allows us to develop new strategies for the
prevention and treatment of preterm birth. This includes drug therapy and lifestyle
changes aimed at reducing the risk. A comprehensive approach to this problem is key to
improving pregnancy outcomes and maternal and child health [4].

Objective. To study modern pathophysiological mechanisms of preterm labor.

Materials and methods. The literature was searched through scientific
databases such as PubMed, Google Scholar, and Scopus using keywords related to
the pathophysiological mechanisms of preterm birth, infectious factors, hormonal
disorders, and genetic markers.

Results. Preterm births are one of the biggest problems in obstetrics and
neonatology, as they significantly increase the risk of serious complications in newborns
and pregnant women. They occur before the 37th week of pregnancy and have serious
consequences for both the mother’s health and the child’s health. Today, preterm birth
is one of the main causes of high mortality and morbidity among newborns. According
to WHO estimates, about 15 million births worldwide occur prematurely, and this
is one of the main medical problems that requires more detailed study. Since the
development of preterm birth is a complex and multifactorial process, the study of the
pathophysiological mechanisms underlying this phenomenon is of great importance for
improving diagnostic, treatment and prevention methods [1, 3].

The process of preterm labor is the result of a complex interaction between
several underlying mechanisms that can be individualized for each pregnancy. The
pathophysiology of preterm labor involves numerous biological, hormonal, and
mechanical processes that lead to the early onset of labor. Although there are various
theories regarding the pathogenesis of this pathology, the most recognized are those
that imply the influence of infections, hormonal disorders, genetic factors, and cervical
integrity disorders [2, 3].

One of the main causes of preterm labor is infectious and inflammatory processes
that activate inflammatory mediators in the body. In particular, urinary tract infections,
urogenital infections, and other bacterial, viral, and fungal infections can stimulate the
activation of mechanisms that initiate labor. Infection in a woman'’s body leads to the
release of pro-inflammatory cytokines, such as interleukins, prostaglandins, and tumor
necrosis factors (TNF), which stimulate uterine contractions. Microorganisms can enter
the uterus through the blood or lymphatic pathways or through infection through the
cervix. In addition, inflammation can reduce progesterone levels, which is the main
hormone that supports pregnancy [4, 5].

Studies show that when a bacterial infection is present in the mother’s body, not
only local inflammatory reactions in the uterus are activated, but also general systemic
inflammatory reactions, which can cause premature birth. For example, an infection
with bacteria such as Chlamydia trachomatis, Mycoplasma genitalium, or Ureaplasma
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urealyticum is associated with an increased risk of preterm labor. The release of
prostaglandins as a result of an infectious process can cause myometrial contraction
and subsequent labor [6].

Hormonal balance plays an important role in maintaining the normal development
of pregnancy. Progesterone is one of the main hormones that prevents premature birth.
It keeps the uterus calm during pregnancy by inhibiting its contractions. A decrease in
progesterone levels or disruption of its receptors can lead to activation of labor activity.
In addition to progesterone, other hormones, such as estrogens, oxytocin, and cortisol,
are important and also play a role in the initiation of labor [7].

In particular, low levels of progesterone or a deficiency of progesterone receptors
can contribute to the premature onset of labor. It is known that progesterone acts
through receptors located on uterine cells, and if the receptors do not function properly,
even with high progesterone levels, this can lead to uterine contractions. At the same
time, the level of stress hormones, such as cortisol, can change depending on a woman'’s
emotional state. Elevated cortisol levels can affect uterine function and initiate the
onset of labor [8].

Genetic factors may play a significant role in the development of preterm labor,
although this issue remains poorly understood. According to some studies, the
presence of certain genetic mutations or polymorphisms can increase the likelihood
of preterm birth. For example, polymorphisms in genes that regulate the synthesis
of proinflammatory cytokines or hormone receptors may affect the body’s ability to
respond to infections or other factors that stimulate labor [5, 9].

There are studies that show that the presence of certain genetic variants in the
mother or in the child may be associated with an increased risk of preterm labor.
For example, mutations in the genes encoding cytokines can lead to an increased
inflammatory response, which is an important mechanism for initiating labor [4, 7].

Cervical abnormalities are another factor that increases the risk of preterm labor.
Insufficiency of the cervix or its short length can lead to premature cervical dilatation
and the onset of labor. The causes of such disorders can be both congenital anomalies
and cervical injuries, for example, after previous births or surgical interventions [8].

Cervical insufficiency may be associated with an increased risk of preterm labor, as
cervical dilatation is the first step in the onset of labor. Assessment of cervical length
using ultrasound methods is an important part of monitoring pregnant women at risk
of preterm labor.

Social and environmental factors that can influence the development of preterm
labor are equally important. Stress, environmental pollution, poor nutrition, drug or
alcohol use, and low socioeconomic status are risk factors for the development of this
pathology. Psychological stress can directly affect hormonal balance and increase the
level of stress hormones such as cortisol, which in turn can stimulate labor activity [9].

Understanding the pathophysiological mechanisms of preterm labor is important for
developing new approaches to the treatment and prevention of this pathology. Modern
methods of prediction, including the use of biomarkers, ultrasound and hormonal tests,
allow us to identify women at high risk of preterm birth in the early stages of pregnancy.
This allows for timely treatment, which includes the use of progesterone drugs,
prostaglandin inhibitors, and special therapeutic strategies aimed at strengthening the
cervix or reducing inflammatory reactions [9, 10].
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In general, many mechanisms of preterm birth remain unknown, and modern
research is revealing new opportunities for early detection, prevention and treatment
of this pathology [10].

Conclusions. Preterm labor is a complex and multifactorial process that includes
infectious and inflammatory reactions, hormonal disorders, genetic factors, and
cervical abnormalities. Important aspects include the influence of environmental and
social factors, such as stress and poor living conditions, which can also increase the
risk. Modern methods of diagnosis and treatment, including the use of progesterone
and prostaglandin inhibitors, can significantly reduce the likelihood of preterm birth
and improve pregnancy outcomes. Further research in this area will contribute to the
development of new strategies for the prevention and treatment of preterm birth.
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