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improve the process of diagnosis and treatment of the specified category of patients, which will contribute to the
improvement of the reproductive health of the future generation.
Key words: reproductive health, reproductive potential, adolescent girls, abnormal uterine bleeding.
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Based on the analysis of information from available sources of scientific literature, the article provides an over-
view of the problem of menstrual cycle disorders (MCD) in women of reproductive age and the impact of connec-
tive tissue diseases. MCD is the most common gynecological problem of reproductive health, and connective tissue
diseases occur in up to 90% of cases in women of all ages. The pathogenic mechanism of these abnormalities can be
presented as a connection between sex hormones and immunity. Undifferentiated connective tissue dysplasia (UCTD)
has been shown to exert a negative effect on the course of pregnancy and the likely development of fetal disorders,
to which the vast majority of research is devoted. The relationship between the pathological course of pregnancy of
mothers whose daughters had menstrual disorders and phenotypic signs of connective tissue diseases is shown. In
young women with connective tissue diseases, the most common menstrual dysfunction (MD) is dysmenorrhea and
abnormal uterine bleeding (AUB), caused by immune dysregulation, autoimmune changes, and inflammation. The
modern approach to the treatment of such patients involves the elaboration of individual treatment tactics taking
into account concomitant diseases, current test results, pathogenic features of development and the course of MCD.
Treatment involves the use of hormonal (synthetic and natural estrogens, gonadotropin hormones, progesterone,
gonadotropin-releasing hormone analogues) and non-hormonal (nonsteroidal anti-inflammatory drugs, tranexamic
acid) drugs, as well as non-drug methods (correction of lifestyle, physical activity, rational nutrition ). UCTD remains
an understudied problem due to its clinical heterogeneity, lack of uniform terminology, generally accepted criteria for
diagnosis and assessment of severity. There is a lack of standardization of diagnostic methods and diagnostic criteria
for UCTD compared to the criteria used for various forms of connective tissue diseases. Management of patients
with connective tissue diseases and disorders of menstrual function is a complex problem, involving assessment of
gynecological conditions (menstruation, fertility, sexuality) and an interdisciplinary approach (rheumatology, gyne-
cology, etc.).

Key words: menstrual cycle irregularities, women of reproductive age, undifferentiated connective tissue dyspla-
sia, abnormal uterine bleeding, dysmenorrhea.

Connection of the publication with planned re-
search works.

The study was carried out within the scientific
direction of the department of obstetrics, gynecology,
pediatric gynecology and medical genetics of KhNMU
“Optimization of clinical-diagnostic and therapeutic
approaches to the management of gynecological
patients taking into account age and the presence

of extragenital disorders”, state registration number
0122U000257.

Introduction.

Menstrual cycle (MC) is a natural event and a unique
experience of women of reproductive age [1]. MC
occurs during the reproductive period of a woman'’s
life, characterized by cyclicity and rhythm. Menstrual
cycle disorders (MCD) is one of the most common
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gynecological problems of reproductive health, which is
a combination of one or more pathological symptoms
of MC, which strongly affects a woman’s daily life and
leads to infertility and other pathological conditions
[2]. MCDs affect 75% of young women in developed
and developing countries and constitute the majority
of diseases of women of childbearing age [3]. These
conditions, especially menorrhagia, are a serious
reason for consulting a doctor [4]. MCDs not only
impair the reproductive capacity of young women, but
are associated with various pathological conditions, in
particular with anemia, thyroid gland dysfunction, etc.

[5, 6].
Researchers found general consequences of
menstrual disorders, manifested by limitations in

education or work due to a decrease in attention and
concentration, the need to reduce normal physical
activity [7]. So, the negative impact of menstrual
dysfunctions on the quality of life of young women is
obvious. At the same time, disorders of the menstrual
function are manifested at the initial stage by such
diseases of the reproductive system as uterine fibroids,
endometriosis, adenomyosis [8].

Often MCDs are associated with other diseases, for
example, connective tissue. Connective tissue dysplasia
(CTD) causes a violation of the formation of connective
tissue in many organs and systems. This abnormality
occurs in up to 90% of cases in women of various ages
[9]. Undifferentiated connective tissue dysplasia (UCTD)
is diagnosed when the set of phenotypic features does
not correspond to any of the differentiated diseases [9].
Among the disorders associated with this syndrome,
in recent years, disorders of the reproductive system
occupy a certain place, which constitutes an actual
medical problem. There are well-known studies of the
sexual function of women suffering from connective
tissue diseases, which show the relationship between
sexual and mental health and the underlying disease
[10, 11]. All of the above cannot fail to affect the
implementation of the reproductive plans of women
with disorders of menstrual function and CTD. Violations
of the reproductive system against the background of
UCTD can be explained both by chronic inflammation,
hormonal imbalance and the influence of medication,
and by psychological problems [12]. The researchers’
attention was mostly drawn to the issue of the
relationship between the underlying disease and sexual
problems, their impact on women’s mental health, as
well as vaginal symptoms, such as dryness of the vaginal
mucous membranes [12, 13]. However, limited data
are available on violations related to MC in the case of
UCTD [12], which prompted us to pay attention to this
problem.

The aim of the study.

Considering the available sources of literature,
to analyze the state of the problem of menstrual
cycle disorders in women of reproductive age with
undifferentiated connective tissue dysplasia.

Object and research methods.

This review was conducted using PubMed, Medline,
and the Cochrane Library databases. Key terms such
as “problems of menstrual disorders”, “women
of reproductive”, “abnormal uterine bleeding”,
“dysmenorrhea”, “undifferentiated connective tissue
dysplasia” were used to search for relevant studies

published within 10 years. We have analyzed the
abstracts of articles related to disorders of the menstrual
cycle of women of reproductive age and the impact of
connective tissue diseases on the functioning of the
reproductive system of young women. Reference lists
of publications on the topic and recent reviews on this
issue were also studied.

Research results and their discussion.

The pathogenic mechanism of menstrual disorders
in patients with UCTD can be presented as a connection
between sex hormones and immunity. Autoimmune
connective tissue diseases have been shown to more
often affect women, so the issue of hormonal influence
on the risk of developing connective tissue diseases
attracts the attention of researchers [13, 14]. Women are
known to have enhanced immunoreactivity against men
due to a higher level of immunoglobulins and increased
production of antibodies to antigenic stimulation. In
women, the immune response is dominated by type
2 T-helpers, in contrast to men, who have a type 1
T-helper response [15]. At the same time, sex hormones
estrogen, androgen and prolactin increase the
susceptibility to autoimmune diseases by modulating
the immune response through androgen and estrogen
receptors [16]. The interaction of sex hormones is
complex, affecting susceptibility to disease. Thus,
cholesterol is a precursor to hormones such as estrogen,
progesterone, and testosterone, and their common
intermediate metabolites dehydroepiandrosterone and
estradiol also interact with the immune system [17].
The study of the level of sex hormones is difficult due
to the fact that it is not determined whether the disease
itself or its treatment affects the level of hormones, and
information about the level of hormones before the
disease is not always known [18].

The level of sex hormones that circulate in women
and men represent the relative transformation
of androgens and estrogens [19]. Estrogen and
progesterone levels decline with age, with the rate
of decline increasing during premenopause and
menopause, while progesterone levels decline faster
than estrogen levels. Estrogen and prolactin are known
to be pro-inflammatory hormones, which may explain
the high prevalence of autoimmune disorders in women.

The prevalence of this disorder in women of
reproductive age, which negatively affects obstetric and
perinatal outcomes, also attracts attention.

An analysis of the specialized scientific literature
on the problem of menstrual cycle disorders in women
with UCTD revealed a large number of studies on the
peculiarities of the course of pregnancy in women with
connective tissue diseases. It has been established that
UCTD has a negative effect on the course of pregnancy.
D. Zucchi et al. [20] in a retrospective study found that
11% of pregnancies ended in miscarriage in the first
trimester, and 29% in complications during pregnancy:
preeclampsia was noted in 10%, intrahepatic cholestasis
of pregnancy in 3%, premature rupture of membranes
in 2%, gestational diabetes, TELA in 1%, in 10% of cases
babies were born with low gestational weight. According
to A. Spinillo et al. [21], the number of pregnancy
complications in women with UCTD was 39 % against
13.4 % of healthy pregnant women.

Since women are not always aware of the
abnormality of uterine bleeding and do not seek
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medical help, a thorough history is of great importance
in identifying its cause. The relationship between the
pathological course of pregnancy of mothers whose
daughters had menstrual disorders and phenotypic
signs of connective tissue diseases is shown. In this
case, the most threatening factors are termination of
pregnancy, premature birth, preeclampsia and asphyxia
of the newborn [22].

F. Beneventi et al. [23] conducted a prospective co-
hort study and found during dopplerography more fre-
quent presence of blood flow disorders in uterine arter-
ies in pregnant women with UCTD in the first, second
and third trimesters compared to the control group. The
findings show that inadequate trophoblast invasion is
common in pregnant women with UCTD. In addition, the
detected disorder was associated with poor pregnancy
outcomes. According to A. Spinillo et al. [24], antibodies
are directly related to defective placentation and are the
cause of adverse pregnancy outcomes. Also, antinuclear
antibodies affect the quality of oocytes and the patho-
logical development of the embryo due to the activation
of the complement cascade [25]. The presence of an-
tinuclear antibodies causes disruption of uterine blood
flow in non-pregnant women who have experienced
repeated pregnancy loss, which has been experimen-
tally confirmed [26, 27]. Placentation defect in pregnant
women with UCTD has been shown to be triggered by
endothelial dysfunction and cytokine imbalance [28].
The researchers came to the conclusion that antinuclear
antibodies and inflammation negatively affect the func-
tion of platelets, the balance of coagulation and antico-
agulation mechanisms, causing a prothrombotic state,
endothelial dysfunction, resulting in violation of remod-
eling of spiral arteries and development of the placenta,
increase in the risk of preeclampsia, fetal development
delays in pregnant women with UCTD, and a risk of pre-
mature birth [29].

UCTD is one of the causes of isthmic-cervical
insufficiency due to a decrease in collagen and an
increase in the mass of muscle tissue. Such an imbalance
is characteristic of connective tissue diseases [30].

That is why, in recent years, experts in the medical
field have been talking about the importance of
pregnancy planning and pre-pregnancy preparation
of women with connective tissue diseases, since
complications of pregnancy and newborn impairments
are mostly found in patients who are not sufficiently
prepared for this [31].

While studying the problem of reproductive
function in women with CTD, we have drawn attention
to the small number of studies and limited information
on disorders associated with MC and connective tissue
diseases. The most common gynecological symptom
associated with menstruation is dysmenorrhea — pain
due to pathological contraction of the uterus [32].

According to Loépez-Liria R, Bakhsh H et al,
dysmenorrhea affects about half of women of
childbearing age and adolescent girls [33, 34].
Dysmenorrhea is characterized by painful spasms
before or during menstruation due to cyclic shedding
of the inner lining of the uterus. Approximately 34 %
of women rated the pain as 7-10 points on the VAS
scale (visual analog scale) [35], which negatively affects
the intellectual abilities and psychosocial existence

of a significant number of adolescent girls and young
women [36, 37].

A number of studies suggest that dysmenorrhea is
a clinical manifestation of dysmorphic connective tissue
disorders [38]. And according to M. Orlandi et al. [39],
72% of women of reproductive age with connective
tissue diseases suffer from moderate or severe
menstrual pain. A study conducted by N. Shigesi et al.
[40], found a connection between connective tissue
disorders and endometriosis. Endometriosis is often
the cause of secondary dysmenorrhea due to ectopic
localization of endometrial cells [41]. Quite often, a
woman considers such menstrual pain “normal”, so
patients with connective tissue diseases are a high-risk
group for the development of endometriosis, especially
if dysmenorrhea is established [39]. O. Yakubova et al.
[42] concluded that there is a relationship between
hypomagnesemia and connective tissue diseases in
girls with primary dysmenorrhea. Since collagen fibers
are the main component of connective tissue, their
destruction occurs due to magnesium deficiency.

Abnormally heavy or prolonged menstrual bleeding
was found in 38% of women of reproductive age and
52% of adolescent girls with connective tissue diseases
[39].

Menstrual disorders in women with connective tissue
diseases are pathogenically related to sex hormones and
immunity: estrogens and progesterone are involved in
the modulation of immune system signals, which affects
the maturation of lymphocytes, activation and synthesis
of antibodies and pro-inflammatory cytokines. At the
same time, immune dysregulation and inflammation
play a significant role in the development of some
gynecological disorders (endometriosis, adenomyosis),
which affects the development of menstrual disorders
in women with connective tissue diseases [43, 44].

In patients with autoimmune diseases, the expression
of sex hormones changes, which is one of the factors of
immune dysregulation. The causes of menstrual cycle
disorders can be autoimmunity and inflammation,
even independent of connective tissue diseases. At the
same time, menstrual disorders can cause a hormonal
imbalance, which affects the contractility of the uterus,
the condition of the endometrium [45]. Considering
this, women with CTD represent a population associated
with the risk of menstrual cycle disorders.

Treatment of women with MC disorders and
connective tissue diseases is a difficult task for
specialists. Scientific literature has a large amount
of information on the specifics of MCD treatment
in patients with extragenital impairments. The main
principle of treatment of gynecological disorders in
these cases is the treatment of the underlying disease
[46, 47]. At the same time, little attention has been paid
to the problem of treatment of women with menstrual
cycle disorders and UCTD, so we can talk about the
lack of specific treatment recommendations. The
modern approach to solving this problem consists in
the development of individual treatment tactics taking
into account concomitant diseases, current test results,
pathogenic features of MCD development and course
[48]. The principles of therapy consist in the use of
medicinal and non-medicinal methods.

The basis of medication is the use of hormonal and
non-hormonal drugs. Among the latter, non-steroidal
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anti-inflammatory drugs (NSAIDs) are prescribed,
which act on the endometrium and reduce the level
of prostaglandins due to inhibition of the enzyme
cyclooxygenase [49]. NSAIDs are used only during
menstruation to reduce pain in case of dysmenorrhea.
At the same time, it was found that in 75% of women,
these drugs reduce blood loss by 25-35% [50]. NSAIDs
are quite well tolerated, but there are contraindications
for them in case of blood coagulation disorders, gastric
ulcer disease, kidney diseases [51].

The antifibrinolytic agent tranexamic acid reduces
menstrual blood loss by 26-50 %, but has a minimal
effect on dysmenorrhea [52, 53]. This medicine is
used independently and with NSAIDs. But unlike
NSAIDs, tranexamic acid does not increase the risk of
thromboembolic events [54].

The main method of treatment of abnormal
uterine bleeding (AUB) is hormonal therapy, the choice
of which depends on the nature of their disorders.
Estrogens of synthetic and natural origin, gonadotropin
hormones, progesterone, analogues of gonadotropin-
releasing hormone are widely used [55]. Estrogen,
progesterone, and combined oral contraceptives are
used for MC irregularity, amenorrhea, oligomenorrhea,
and anovulatory bleeding [56, 57]. Ovulatory bleeding
is managed by intrauterine systems releasing hormones
with levonorgestrel [58] and antifibrinolytic drugs [59].

Management of patients with UCTD involves
adherence to a diet rich in protein, trace elements,
unsaturated fatty acids, vitamins and minerals, and
collagen-forming elements. The selection of the diet
should be individualized, taking into account the level
of deficiency of these substances confirmed by the
tests. Thus, vitamin D3 is additionally recommended for
normalizing phosphorus-calcium metabolism in patients
with UCTD, as it has powerful immunomodulatory
properties. Some researchers even believe that the
deficiency of this vitamin in patients with UCTD may
contribute to the progression of the specified disorder
to well-defined connective tissue diseases [60]. Given
the availability of vitamin D3, it should be noted that
there is a lack of evidence-based recommendations for
the treatment of UCTD.

Physical activity is an important part of the
treatment of connective tissue diseases, because with
the simultaneous normalization of body weight, which
contributes to the regularity and quality of menstrual
function, muscle tone improves, which compensates for
the insufficient development of connective tissue [61,
62].

Conclusions.

Summarizingtheinformation presentedinthereview,
it can be noted that young women with UCTD show a
high prevalence of various gynecological symptoms and
diseases. MCDs significantly affect a woman’s quality of
life and health, so this issue needs attention. With a view
to clinical practice, a more complete understanding of
the underlying phenomena associated with menstrual
dysfunction will help to achieve the goals of personalized
treatment. UCTD remains an understudied problem due
to its clinical heterogeneity, lack of uniform terminology,
generally accepted criteria for diagnosis and assessment
of severity. Summing up, attention should be paid
to the lack of standardization of diagnostic methods
and diagnostic criteria for UCTD. Solving this problem
will create an opportunity to determine the degree
of clinical manifestations of dysplasia, select a set of
treatment measures, assess the prognosis of the course
of the disease and the possibility of complications that
negatively affect the reproductive function of young
women. Therefore, the management of patients with
UCTD is a complex problem of modern medicine,
which consists in the assessment of gynecological
conditions (menstruation, fertility, sexuality) and an
interdisciplinary approach (rheumatology, gynecology,
etc.).

Prospects for further research.

Since menstrual cycle disorders in women of
reproductive age remain an urgent problem of
modern medicine, and connective tissue diseases are
a widespread abnormality, it is advisable to continue
studying the links of the pathogenesis of these im-
pairments in order to develop acceptable treatment
methods that will contribute to strengthening the
reproductive health of young women.

N
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CYYACHUI CTAH NPOBJIEMMW MNOPYLLEHb MEHCTPYAJIbHOIO LIMK/Y VY XKIHOK PEMPOAYKTUBHOTO BIKY 3
HEQUDEPEHLIMOBAHOIO CMONMYYHOTKAHUHHOIO AUCNASIEIO (OMNAL NITEPATYPU)

PakuTAHcbKui I. 1O.

Pe3stome. Ha ocHOBI aHanisy AOCTYMHUX AXKepes HAayKoBOI NiTepaTypu NpeacTaBieHo orniag npobiemu nopy-
LEeHb MEHCTPYabHOIO LUKAY Y XKiHOK penpoayKTUBHOIO BiKy Ta BM/IMBY Ha HUX 3aXBOPKOBAHb CMOAYYHOI TKAHUHMU.
MNopyweHHA MEHCTPYaNbHOTO LIMKAY BPaXKatoTb 75 % MONOAMX KIHOK Y PO3BMHEHMX KpaiHax i KpaiHax, Lo po3Bu-
BalOTbCA, Ta CTaHOBAATL BiNbLIICTb 3aXBOPIOBAHb KiHOK AiTOPOAHOrO BiKy. [aToreHes Lmx CTaHiB MOXKHa OnMcaTtu aK
CTaTeBO-FOPMOHaNbHO-IMYyHHY acouiauito. Jobpe Bigomo, Wo HeandepeHLitoBaHa AMCNNA3IA CNOAYYHOI TKAHUHN
(HACT) mae HeraTMBHMI BNAMB Ha nepebir BariTHOCTI Ta MOXKAUBUI PO3BUTOK ypaxkeHb nnoga. Lis npobnema € B
LeHTpi yBaru GinbwocTi gocnigxeHb. BuasneHo 38’A30K MiXK NaTonoriYHMM nepebirom BariTHOCTi Ta GeHOTUNIYHM-
MM 03HaKaMM 3aXBOPIOBAHb CMOMYYHOT TKAHWUHM B MaTeEPIB, YNT AOHbKM MatOTb NOPYLUEHHA MEHCTPYaNbHOT QYHKLLT.
Y MON0ANX XKiIHOK i3 3aXBOPHOBAHHAMM CMOIYYHOI TKAHWUHM AUCMEHOPEesA Ta aHOMaslbHi MATKOBI KPOBOTeYi € HaW-
NOLIMPEHIWMMWN NOPYLIEHHAMW MEHCTPYaIbHOTO LIMKAY, AKi 3yMOBAEHI iIMyHHOK ANCPErynaLiero, ayToOiMyHHUMMU
npouecamu Ta 3ananeHHam. CyyacHu nigxig [o NikyBaHHA TAaKMX NALEHTOK NosArae B po3pobui iHaMBIAyanbHOro
NAaHy NiKyBaHHSA, 3BaKakoumM Ha CynyTHi 3aXBOPIOBaHHA, MOTOYHI N1abopaToOpHi NOKa3HWKK, NaTonorivyHi ocobameoc-
Ti nebloTy 3axBOpOBaHHA Ta Nepebiry NopyLleHb MEHCTPYaNbHOrO LMKAY. JTiKyBaHHA CKNAAAETHCA 3 NPU3HAYEHHSA
FOPMOHA/IbHUX (CUHTETUYHUX | NPUPOLHMX ECTPOreHiB, FOHALOTPOMNIH-PUNI3UHI-FTOPMOHIB, aHANOTIB NPOrecTepoHy
Ta roHagoTPONiIH-PUNI3UHI-TOPMOHY) Ta HEropMoHanbHUX 3acobiB (HecTepoigHMX MPOTU3ananbHUX Mpenaparis,
TPaHEKCAaMOBOT KUCNOTK), @ TAKOXK HEMEANKAMEHTO3HOIO NliKyBaHHA (Mogundikauia cnocoby KuTTta, disnyHa akTmB-
HiCTb, paLjioHanbHe XxapuyBaHHA). Ha cborogHi BiACyTHA €AMHA TEPMIHO/IOTIA Ta 3araibHONPUIAHATI KpuTepii AiarHoc-
TUKM Ta OuUiHKKM TaxKkocTi HAOCT. OiarHocTnyHi metoam Ta Kputepii HOCT He cTaHAapTU30BaHO MOPIBHAHO 3 iHWWMMU
3aXBOPIOBAHHAMM CMOAYYHOI TKAaHUHU. BeaeHHA MaLieHTIB i3 3aXBOPOBAHHAMM CMOAYYHOI TKAHWUHWU Ta MEHCTPY-
a/IbHOK AUCOYHKLIED € KOMNIEKCHUM NUTAaHHAM, BiANOBiAb Ha AKe 6A3yeTbCA HA OUiHLI riHEKONOTYHUX Npobiem
(meHcTpyauia, GepTUNbHICTb, CEKCYanbHICTb) Ta MyNbTUAMCUUNNIHAPHOMY MiAX0Ai i3 3a/1yYeHHAM daxiBLiB iHLIMX
cneuiasibHOCTEN.

Kntouosi cnoBa: NnopyLweHHs MeHCTPYasibHOTO LMKAY, XKiHKU penpoayKTUBHOIO BiKy, HeandepeHLitoBaHa anc-
naasia cnoay4yHOI TKAHWHKU, aHOMA/IbHI MATKOBI KPOBOTEUi, ANCMEHOopes.

CURRENT STATE OF THE PROBLEM OF MENSTRUAL CYCLE DISORDERS IN WOMEN OF REPRODUCTIVE AGE
WITH UNDIFFERENTIATED CONNECTIVE TISSUE DYSPLASIA (LITERATURE REVIEW)

Rakytianskyi I. Yu.

Abstract. Based on the analysis of available sources of scientific literature, an overview of the problem of
menstrual cycle disorders in women of reproductive age and the impact of connective tissue diseases on them is
presented. Menstrual disorders affect 75% of young women in developed and developing countries and constitute
the majority of diseases in women of childbearing age. The pathogenesis of these conditions can be described as a
sex-hormonal-immune association. Undifferentiated connective tissue dysplasia (UCTD) is known to exert a negative
impact on the course of pregnancy and the possible development of fetal impairment. This problem is the focus of
most research. The relationship between the pathological course of pregnancy and phenotypic signs of connective
tissue diseases in mothers whose daughters have menstrual disorders was revealed. In young women with connective
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tissue diseases, dysmenorrhea and abnormal uterine bleeding are the most common menstrual disorders, caused by
immune dysregulation, autoimmune processes, and inflammation. The modern approach to the treatment of such
patients consists in the development of an individual treatment plan, taking into account concomitant diseases,
current laboratory findings, pathological features of the onset of the disease and the course of menstrual cycle
disorders. Treatment consists of prescribing hormonal (synthetic and natural estrogens, gonadotropin-releasing
hormones, progesterone and gonadotropin-releasing hormone analogues) and non-hormonal agents (nonsteroidal
anti-inflammatory drugs, tranexamic acid), as well as non-drug treatment (lifestyle modification, physical activity,
rational nutrition). To date, there is no unified terminology and generally accepted criteria for diagnosing and
assessing the severity of UCTD. Diagnostic methods and criteria for UCTD are not standardized compared to other
connective tissue diseases. Management of patients with connective tissue diseases and menstrual dysfunction is a
complex issue, the answer to which is based on the assessment of gynecological problems (menstruation, fertility,
sexuality) and a multidisciplinary approach involving specialists from other branches.

Key words: menstrual cycle irregularities, women of reproductive age, undifferentiated connective tissue
dysplasia, abnormal uterine bleeding, dysmenorrhea.

ORCID and contributionship:
Rakytianskyi I. Yu.: https://orcid.org/0009-0009-5986-6988 ABCPEF

Corresponding author

Rakytianskyi Igor Yuriyovych

Kharkiv National Medical University
Ukraine, 61000, Kharkiv, 4 Nauky Avenue
Tel.: +380678033564

E-mail: igorrakytianskyi@gmail.com

A — Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical
review, F — Final approval of the article.
Received 02.09.2023
Accepted 14.02.2024

DOI 10.29254/2077-4214-2024-1-172-75-81
UDC 616.61:591.3:546.48:612.6
Shatorna V. F.

INFLUENCE OF HEAVY METALS ON MORPHO-FUNCTIONAL STATE OF BONE TISSUE
Dnipro State Medical University (Dnipro, Ukraine)
verashatornaya67@gmail.com

The article presents an analysis of scientific literature on the impact of heavy metal compounds on bone and
cartilage tissue. The most common environmental toxicants in the group of heavy metals are mercury, cadmium and
lead salts, which, when ingested, accumulate in the body, provoke a hypoxic state and compete with biogenic metals
for binding to the active site of many proteins and enzymes, causing a violation of their functions. Modern scientific
research has shown that chronic cadmium intoxication creates an imbalance in the process of bone remodelling, in-
ducing the development of osteopenia and osteoporosis. The ability of the toxicant to accumulate in the extracellular
bone matrix has been experimentally determined, leading to its bioaccumulation and an increase in the half-life of
the metal from the body. The accumulation of cadmium in bone tissue leads to a decrease in calcium and zinc levels,
which disrupts the basic processes of ossification and negatively affects cartilage and joint tissue. Understanding the
mechanisms of osteo- and chondrotoxicity of cadmium will help to find adequate therapy methods for cadmium-
induced osteoporosis and prevent the negative impact of the toxicant on bone and cartilage tissue. Studies of the
accumulation level of trace elements in bones and their changes under the influence of negative factors are also
relevant. It is perspective not only to determine the accumulation level of heavy metal salts but also to search for
possible bioantagonists of heavy metal salt accumulation.

Key words: bone tissue, femur, lower jaw, microelements, dyselementoses, cartilage tissue, rats, heavy metals,
cadmium, zinc, iron, influence, accumulation.

Connection of the publication with planned re-
search works.

The work was carried out in accordance with the sci-
entific theme of DSMU “Morphological and functional
features of organs and tissues under the influence of
external and internal factors”, state registration number
0120U105219.

Introduction.

Increasing rates of environmental pollution in indus-
trialised countries require studying the impact of envi-
ronmental factors on human health. One of the most
widespread and dangerous environmental pollutants
is heavy metals, which, when ingested by the human
body, lead to acute and delayed complications, change
the balance of trace element systems, cause diseases or
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