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oxidation processes. The probability of caries occurrence as a complication in children with molar-incisor enamel hy-
pomineralization correlates with changes in calcium-phosphorus metabolism and enamel resistance test indicators.

Conclusions. 1. Analysis of studies on the role of mineral metabolism indicators in the development of compli-
cations of tooth formation disorders indicates the prevalence of carious lesions due to the influence of general and
local factors, in particular, insufficient mineralizing potential of blood serum and oral fluid.

2. The generalization of studies on the role of mineral exchange indicators in the development of complications
of tooth formation disorders creates the basis for the development and implementation of a complex of therapeutic
and preventive measures with the use of modern means of remineralizing therapy.

Key words: mineral exchange, enamel, saliva, hypoplasia, caries.

ORCID and contributionship / ORCID Ko»XHOro aBTopa Ta iOro BHECOK 4,0 CTaTTi:
Liubarets S. F.: https://orcid.org/0000-0002-0995-2812 ABCDEF
Liubarets T. F.: https://orcid.org/0000-0002-3804-6106 B

Conflict of interest / KoHdniKT iHTepecis:
The authors of the article confirm that they have no conflict of interest. / ABTopu cTaTTi NiATBEPAXKYHOTb BiACYT-
HiCTb KOHONIKTY iHTEpeciB.

Corresponding author / Aapeca ans KopecnoHaeHLu;ji

Liubarets Svitlana Fedorivna / /liobapeupb CeitnaHa ®enopisHa

Bogomolets National Medical University / HauioHanbHuii meguuHmii yHiBepeuteT imeHi O. O. BoromonbLsa
Ukraine, 03057, Kyiv, 1 Zoologichna str. / Aapeca: YkpaiHa, 03057, m. Kuis, Byn. 300n10riyHa 1

Tel.: +380984324254 / Ten.: +380984324254

E-mail: slub@ukr.net

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 / A — koHuenuis po6oTu Ta An3aitH, B — 36ip Ta aHani3 gaHmx, C — BiANOBIAANbHICTb 33 CTaTUYHMIA aHani3, D — Ha-
nUcaHHA cTaTTi, E — KpUTUUHWUIA ornag, F — ocTaTouHe 3aTBEPAMKEHHA CTaTTi.

Received 11.07.2024 / Cmammas Hadiiliwna 11.07.2024 poky

Accepted 15.11.2024 / Ctatta npuiiHaTa Ao ApyKy 15.11.2024 poky

DOI 10.29254/2077-4214-2024-4-175-63-74
UDC 616.65-006.6:[616-008.9+616-053]-092
Nalbandian T. A., Antonyan I. M.

SIGNIFICANCE OF AGE AND CONCOMITANT PATHOLOGY WITH METABOLIC
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In Ukraine, as in the rest of the world, prostate cancer ranks first in the structure of cancer and is a leading cause
of death among older men, with the highest incidence rates in the age group of 75-79 years and mortality rates
in the age group of 80-84 years. The results of studies, systematic reviews and meta-analyses indicate that many
factors of prostate cancer carcinogenesis cannot be modified (age and genetic predisposition associated with race
or ethnicity or family history, etc.) and factors that can be corrected (diet, comorbidities, medications and other
disorders that have a systemic effect on the body). The patient's age is associated with ageing, which is related
to various metabolic disorders and leads to the development of comorbidities, among which the most notable are
cardiovascular disease, obesity, diabetes mellitus, and metabolic syndrome. The metabolic dyslipidemia inherent
in these diseases may contribute to carcinogenesis and is a potential target for therapeutic intervention in patients
with prostate cancer. Preventing the development of lethal PCa is more important than reducing the overall inci-
dence. However, modern methods of PCa treatment are aimed mainly at the proliferative activity of cells, which is
absent in the cells of dormant metastases, making them resistant to standard methods of anticancer therapy, which
gives grounds for justifying additional methods of treatment or correction of treatment tactics in patients with this
pathology. A promising area is the active detection and timely correction of metabolic disorders in patients with PCa.

Key words: prostate cancer, age, diabetes mellitus, obesity, metabolic dyslipidemia, metabolic syndrome.

Connection of the publication with planned re- Introduction.
search works. Over the past decades, in many regions of the world,
prostate cancer (PCa) has been ranked first in the struc-

L. ture of cancer and is a leading cause of death in older men
plan of the Department of Urology and Pediatric Urology [1, 2]. In 2022, almost 1.5 rrglillion new cases were regis-

of KhNMU: ”Diagnosis. and treatment 9f ur9|ogica| dis- tered worldwide, and nearly 400 thousand men died from
eases in adults and children” (state registration number  thjs disease [3]. By 2030, these indicators will increase to
0122U600028). 1.7 million and 500 thousand, respectively [4].

The study was carried out according to the research
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In Ukraine, PCa ranks first in terms of morbidity and
mortality in men aged 75 years and older, with the high-
est morbidity in the age group of 75-79 years and mor-
tality in the age group of 80-84 years [5]. In recent years,
there has been an increase in the incidence and mortal-
ity of PCa [6]. In 2020, the ratio between morbidity and
mortality in Ukraine was 37.1%, which is twice as bad as
in developed countries (17.8%) [7]. The 5-year survival
rate of prostate cancer patients in Ukraine is 54.1%, and
in the United States — 97.5% [8]. There is a significant
trend towards an increase in the number of patients
who die within a year of diagnosis [6, 9, 10], and this
cannot be explained only by untimely diagnosis.

The aim of the study.

To review current publications on the importance of
age and concomitant pathology with metabolic disor-
ders in the carcinogenesis of prostate cancer.

Object and research methods.

We searched and analyzed publications with the
results of studies of the associations of age, obesity,
diabetes mellitus and metabolic syndrome with the
characteristics of the course of prostate cancer and the
effectiveness of treatment with full-text access to the
US National Institutes of Health MedLine database (key
words: “prostate cancer” AND “age”, “diabetes mellitus”,
“obesity”, “metabolic dyslipidemia”, “metabolic syn-
drome”) and in Ukrainian professional publications over
the past 10 years.

Main part.

Age as a factor in the unfavourable prognosis of
PCa.

In recent decades, the results of many studies aimed
at finding factors that provoke and support carcinogen-
esis of the prostate have been published. Their results,
summarized in the form of systematic reviews and me-
ta-analyses, are often contradictory and lack the neces-
sary level of evidence due to the complex nature of the
interactions of numerous genetic and phenotypic fea-
tures of a person, the influence of additional exogenous
and endogenous factors that are difficult to assess.

From a clinical point of view, PCa risk factors can be
divided into those that cannot be modified and those
that can be corrected. The first ones include age and
genetic predisposition associated with race, ethnicity or
family history. Correctable factors include dietary pat-
terns, comorbidities, medications, and other disorders
that have a systemic effect on the body [11, 12, 13, 14,
15].

Mostly, PCa is diagnosed in men of older age groups
(60 years and older), which is considered evidence of the
role of ageing in PCa carcinogenesis. The growing prev-
alence of PCa, along with increasing life expectancy and
the increasing proportion of elderly and senile people,
is also evidence of the role of ageing in carcinogenesis.
According to forecasts, in 2050, every sixth person in the
world will be over 60 years old [16]. In Ukraine, in 2022,
24.8% of people aged 60 and older were already over
60, and 17.7% were over 65 [17].

Ageing is a natural, continuous process caused by
disorders of a wide range of physiological processes and
anatomical structures that cover all actively functioning
tissues of the body and depend on many factors that lead
to hypoxia, reduced antioxidant protection, damage to
cell structures by waste products, accumulation of fatty
acids, etc.[18]. A significant role in the ageing process is

played by metabolic disorders with oxidative damage to
cellular structures [19, 20], disorders of lipid metabolism
[21, 22] and amino acids involved in vital cellular pro-
cesses [23]. Cellular metabolic disorders are considered
a common feature in the elderly. With increasing age, all
these changes progress and acquire clinical significance
in the form of various diseases referred to as age-related
pathology.

It is hormonal and metabolic disorders that are char-
acteristic of elderly and senile men that are key to the
development and progression of PCa. The association
of age-related changes in homeostasis is evidenced by
the results of long-term follow-up of nearly 111 thou-
sand patients with PCa, according to which the risk of
a man dying from PCa within 20 years was 17% if the
cancer was diagnosed before the age of 70, and 21%
in patients diagnosed with PCa after the age of 70. The
average annual mortality rate from PCa was 1.5%:0.9%
for men diagnosed with PCa before the age of 70 and
2.1% after the age of 70 [24]. According to S. Abudoubari
and coworkers (2023), age, tumour stage, PSA level, and
Gleason score were most strongly associated with the
survival of patients with PCa [25].

Modifiable risk factors for PCa.

Lifestyle, diet, dyshormonal and metabolic disorders
are considered to be modulators of carcinogenesis risk
[26, 27, 28]. In a large-scale meta-analysis of 94 prospec-
tive observational studies and 64 Mendelian randomiza-
tion analyses that met strict quality criteria, 45 signifi-
cant observational and 55 significant causal associations
were identified. In particular, factors associated with
lifestyle (occupational activity, physical activity, smok-
ing, coffee consumption, number of sexual partners, first
sexual intercourse, etc.), dietary patterns (consumption
of sweetened beverages, processed meat, dairy prod-
ucts, soy, eggs, etc.), and anthropometric parameters
(birth weight, height, weight, etc.) were found to be
significantly associated with PCa. Among the clinical
variables associated with PCa were a history of acne in
adolescence, infertility, prostatitis, benign prostatic hy-
perplasia (BPH), vasectomy, finasteride use (reduces the
risk of overall PCa but increases the risk of high-grade
PCa), inverse association with type 2 diabetes mellitus
(DM), Parkinson’s disease, schizophrenia, and regular
aspirin use [29]. Smoking and alcohol abuse are consid-
ered risk factors for PCa, as well as other cancers [30].

Many studies have focused on the impact of comor-
bidities on carcinogenesis, but the results are not un-
ambiguous. An observational population-based survey
of nearly 120,000 PCa cases in Sweden found that co-
morbidities, as assessed by the Charleston Comorbidi-
ty Index, do not affect PCa-related mortality regardless
of the type of treatment but increase the risk of death
from other causes [14]. In an earlier study, men with PCa
with comorbidities had an increased rate of all-cause
mortality, and the cumulative probability of death from
PCa was significantly higher in men with severe comor-
bidities. However, the authors believe that this is due to
the choice of less aggressive but also less effective treat-
ment [12].

Among the comorbidities whose prevalence is in-
creasing in parallel with the growth of cancer incidence,
cardiovascular disease (CVD), obesity, and diabetes mel-
litus attract the most attention. The epidemic prevalence
of these “diseases of civilization”, along with the ageing
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of the population, is associated with the characteristic
features of modern life, primarily with sufficient and
even excessive high-calorie food and a predominantly
sedentary lifestyle with minimal physical activity and en-
vironmental exposure [31, 32]. According to the WHO, in
2022, 43% of adults in the world were overweight (body
mass index (BMI) 25.0-29.9 kg/m?), and 16% of adults
were obese (BMI over 30 kg/m?) [33]. According to the
International Diabetes Federation (IDF), in 2021, 10.5%
of the world’s adults had diabetes [34]. In Ukraine, 36%
of the population is overweight, and 19% are obese [35].

According to a systematic review, 4-8% of cancer
cases are associated with obesity, and obesity leads to
a 17% increase in cancer mortality, which is associated
with changes in fatty acid metabolism, adipokine secre-
tion, immune dysregulation, chronic inflammation, etc.
[36]. Steroid and sex hormones are also biosynthesized
in adipose tissue. It is known that the total content of sex
steroids in adipose tissue is much higher than in plasma,
and adipose tissue is a reservoir of testosterone even
after castration [37].

The most controversial results relate to the study
of the interaction between DM and PCa. In particular,
in a large prospective study of more than 600 thousand
men, it was found that type 2 diabetes with a duration
of 2 years or more reduced the risk of PCa compared
to men without diabetes [38]. S.C. Goncalves and coau-
thors (2013), in a series of 42 observations, found that
patients with diabetes had a lower Gleason score than
patients without diabetes. The authors believe that hy-
perglycemic states have a protective effect in patients
with PCa [39].

Other studies, on the contrary, indicate a more ag-
gressive course of PCa in patients with DM. Thus, me-
ta-analyses have shown that DM increased the risk of
all-cause mortality (by 37%-57%) and, to a lesser extent,
mortality from PCa (by 25-30%). The greatest increase in
the risk of PCa was observed in patients with 2-8 years
of diabetes [40]. In a meta-analysis by J. Lee et al. (2016)
with a total of almost 275 thousand patients, DM in-
creased PCa mortality by 29% and all-cause mortality by
37%. Type 2 DM increased the risk of all-cause mortality
but not significantly the risk of death from PCa [41]. It
was found that among breast cancer, colorectal cancer,
and PCa survivors, DM was associated with increased
all-cause mortality, cancer mortality, CVD mortality, di-
abetes mortality, and kidney disease mortality. Mortal-
ity was higher in patients with DM and PCa compared
to patients without T2D (HR: 1.20, 95% CI=1.03-1.39).
F.Nik-Ahd et al. (2019) studied the long-term outcomes
of patients with diabetes who underwent radical prosta-
tectomy (RPE) for PCa and found that high glucose hae-
moglobin (HbAlc) was associated with metastases and
castration-resistant PCa. The authors believe that better
glycemic control improves the outcome of PCa [42]. S.
Kelkar et al. (2021) found no association of DM with
cancer mortality, metastatic and castration-resistant PCa
among all patients but found a significant association
of DM in combination with obesity with cancer mortal-
ity and castration-resistant PCa (adjusted hazard ratio =
3.06, 95% Cl 1.40-6.69 and 2.14, 95% ClI 1.11-4.15, re-
spectively). In patients with DM but without obesity, in-
verse, although not significant, associations were found
[43].

A common feature of obesity, DM, and CVD and the
basis of the association between these diseases is “met-
abolic dyslipidemia”, which is characterized by increased
levels of low-density lipoprotein cholesterol (LDL-C) and
triglycerides (TG) with decreased levels of high-density
lipoprotein cholesterol (HDL-C) [44]. Numerous genet-
ic and epigenetic mechanisms control the uptake and
transport of exogenous cholesterol, biosynthesis of en-
dogenous cholesterol (de novo), and its utilization and
excretion. It is known that adipose tissue plays a central
role in energy metabolism and adaptation to the nutri-
tional environment. About 25% of human cholesterol
is stored in adipose tissue. In obesity, an imbalance of
cholesterol causes inflammation in adipocytes and im-
mune cells of adipose tissue, thus disrupting metabolic
homeostasis [45].

Lipid metabolism is of great importance in carcino-
genesis. It has been established that HDL-C is responsible
for reverse cholesterol transport from peripheral cells to
the liver. It has antitumor activity due to its antiprolifer-
ative, anti-inflammatory and antioxidant properties and
can reduce tumour aggression by removing cholesterol
from cancer cells. In addition, intracellular cholesterol
acts as a substrate in de novo androgen synthesis [46].
According to a meta-analysis of 37 prospective studies,
higher and lower HDL-C levels increased cancer mortal-
ity risk [47]. The role of cholesterol in carcinogenesis is
ensured by its participation in cell adhesion and signal
transduction necessary for cell function, as well as the
function of a precursor in the synthesis of sex hormones
[48]. Numerous studies have demonstrated the key role
of cholesterol, individual lipids, and lipid metabolism in
general in the progression of PCa. Lipids are involved in
signal transduction through the AR and in regulating the
immune system of the tumour microenvironment. PCa
cells can affect lipid metabolism in the immune cells of
the tumour microenvironment and vice versa; the mi-
croenvironment has an impact on tumour metabolism.
Determining the patient’s lipid profile can be a method
of diagnosing and monitoring the progression of PCa
[49].

It has been established that cancer cells have high-
er concentrations of cholesterol and LDL-C compared to
normal prostate cells [50]. According to the results of
histological studies of biopsy material, all patients with
PCa showed a positive reaction to cholesterol and its
esters, with a higher concentration observed in aggres-
sive locally advanced and castration-resistant PCa com-
pared with precancerous pathology and latent PCa. The
authors believe that an increase in the concentration of
cholesterol in tumour cells is a criterion for its aggres-
siveness and suggest that ultra-high cholesterol concen-
tration may be the main link in the endogenous synthesis
of steroid hormones necessary for autonomous tumour
growth against the background of castration testoster-
one levels in the peripheral blood [51].

An in vitro study found that low-density lipoprotein
cholesterol induces activation of signal transducer and
activator of transcription 3 (STAT3), promotes the pro-
liferation of prostate tumour cells, their migration and
invasion, and enhances the expression of oncogenes
[52]. In addition, the experiment found that an increase
in blood cholesterol levels reduces the expression of ac-
tivating transcription factor 3 (ATF3) and enhances the
proliferation of prostate cells. On the contrary, a de-
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crease in its concentration increases the level of ATF3
and inhibits the proliferation of prostate cells. It also
reduces the density of lymphomononuclear infiltrates
in periprostatic adipose tissue around nerves and blood
vessels [53]. TGs, as an independent source of fatty acid
oxidation, can affect the carcinogenesis of PCa by acti-
vating cell proliferation in tumours. Their level correlates
with the level of androgens, which contribute to the for-
mation and promotion of PCa [54]. Other mechanisms
of cholesterol involvement in carcinogenesis have been
proposed. In particular, a decrease in HDL-C and an
increase in LDL-C and total cholesterol levels causes an
increase in inflammatory mediators, leading to protein
dysfunction and redox reactions that increase cell
proliferation and angiogenesis and decrease apoptosis
[46]. In addition, intracellular cholesterol acts as a
substrate in the synthesis of de novo androgens, which
may contribute to the progression of PCa. By removing
cholesterol from cancer cells, HDL-C can reduce cancer
aggressiveness [55].

However, the results of clinical trials are the opposite.
For example, a study by P. Zhou et al. (2018) showed that
higher HDL-C was associated with a 37% reduction in
the risk of death from PCa (HR 0.63; 95% ClI 0.47-0.86)
and a 35% reduction in the risk of cancer recurrence
(HR 0.65; Cl 0.48-0.89) [56], and in another study, low
HDL-C independently predicted local progression of
prostate cancer [46]. In the REDUCE study, high serum
total cholesterol and high HDL were associated with an
increased risk of high-grade PCa. However, many other
studies have found an inverse relationship between
HDL and PCa aggressiveness [57]. In a prospective
Swedish study, more than 500 biomarkers characterizing
glucose and lipid metabolism, the immune system,
iron metabolism, and liver and bone metabolism were
studied to assess them as possible cancer risk markers. It
was found that the risk of PCa increases with increasing
TG levels, but only in men with higher glucose levels. PCa
risk was also associated with low HDL and apolipoprotein
A (ApoA) levels [58]. H. Cui and coauthors (2024) found
an association between total cholesterol, C-reactive
protein (CRP), tissue linolenic acid, blood a-tocopherol,
and serum folate with breast cancer [29]. In contrast, a
meta-analysis of prospective studies found no significant
association between TG levels and breast cancer [54].
Another meta-analysis of 14 extensive prospective
studies found no association between the cholesterol
level and its fractions in the blood with the risk of PCa
and high-grade PCa [59]. According to the results of a
meta-analysis by S. Cheng and coauthors (2019), found
no significant association of PCa recurrence after RPE
with blood lipid levels (TG, LDL-C, HDL-C) [60]. R. Arthur
et al. (2019) found no association between TG and total
cholesterol levels and PCa mortality but a nonsignificant
positive association between glucose levels and PCa
mortality. In addition, glucose and TG levels were
positively associated with total, cardiovascular, and
other deaths, and hypercholesterolemia was associated
with the risk of death from CVD [61].

It should be noted that evidence of a significant
association of lipid metabolism with PCa is most often
obtained in studies on cancer cell lines (in vitro) or in
experiments (in vivo), where it is possible to create
clearly regulated standard conditions. At the same time,
in clinical trials, the results depend on many subjective

and objective factors, including study design, existing
screening practices, individual patient characteristics,
etc. C.Bosco and coauthors (2015) believe that the
non-specificity of serum markers is due to possible
fluctuations due to comorbidities, but greater specificity
can be provided by combining several biomarkers or
serial studies [58].

Thus, there is much evidence for the role of diseases
with a metabolic component in the carcinogenesis of
PCa. In this regard, in addition to obesity, DM, and CVD,
the role of metabolic syndrome (MS), which is quite
often (up to 44%) detected in patients with PCa, is being
actively studied [55].

Currently, a set of associated but independent
diseases with similar aetiology and mechanisms of
development based on insulin resistance (IR) is defined
as “metabolic syndrome” (MS) [62]. MS is recognized as
a risk factor for aggressive PCa in most studies. S. Lebdai
et al. (2018) reported that MS was an independent risk
factor for a positive surgical margin and an ISUP of 4
points or more. Low HDL-C was associated with locally
advanced PCa (HR=1.6; 95% CI: 1.1-2.4; P=0.024) [55].
Another study found an increased risk of high-grade PCa
(OR 1.75, 95% Cl 1.26-2.41). The incidence of PCa with
a Gleason score of 8-10 was 35.9% in patients with MS
and 23.9% in patients without MS (p<0.001) [63]. MS
in patients with low-risk PCa after RPE was associated
with positive surgical margins, increased PCa grade,
overall mortality, postoperative complications, and
biochemical recurrence [64]. In a meta-analysis by Y.Z.
Xiang et al.(2013) found that MS was associated with
a 36% increase in the odds ratio with a Gleason score
>7 (OR: 1.36; 95% Cl: 0.90-2.06), a 37% increased risk
of advanced clinical stage (>T3) (OR: 1.37; 95% CI: 1.12-
1.68) and a higher risk of death from prostate cancer
(OR: 1.12; 95% CI: 1.02-1.23) [65]. Chinese researchers
found that patients with metastatic PCa and MS had sig-
nificantly higher T scores, Gleason scores, baseline PSA
levels, shorter time to tumour progression, and shorter
survival rates. These effects increased with the number
of MS components [66]. In a recent study by A.V. Tymos-
henko (2023), it was found that the presence of MS in
patients with PCa with high and intermediate risk of pro-
gression causes a more aggressive course of the disease
with the development of bone metastases and a worse
survival prognosis [10].

However, some researchers have obtained differ-
ent results. Thus, K.P. Jeon and coauthors (2012) found
no association of MS with PCa risk [67], while L. Guer-
rios-Rivera and colleagues (2023) found an association
of MS with high-grade PCa (OR=1.73, 95% Cl 1.21-2.48,
p=0.003) with no association with PCa in general and
low-grade PCa [68]. According to a meta-analysis by
K.Esposito and coauthors (2013), individual components
of MS (AH and waist circumference >102 cm) were as-
sociated with a significantly higher risk of PCa, but con-
versely, the presence of more than three components of
MS was associated with reduced risk [69], which is con-
sistent with the study by A.Blanc-Lapierre et al. (2015),
according to which a history of MS (3 or more compo-
nents) was associated with a reduced risk of PCa [70].
The negative association was especially pronounced at
the age of less than 40 years at the onset of MS and did
not change depending on the aggressiveness of the can-
cer. According to the results of the REDUCE study, obesi-
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ty was associated with a lower risk of low-grade PCa but
with an increased risk of high-grade PCa [71]. Another
study found no significant association of PCa develop-
ment in men with genetically determined increases in
BMI and height but found an increase in mortality from
low-grade PCa in these cases [62]. K.P. Jeon and coau-
thors (2012) also found no association between MS and
BMI and the risk of PCa [67]. On the contrary, B. Bhindi
et al.(2015) reported that individual components of MS
were not associated with PCa, but an increase in its com-
ponents was associated with an increase in PCa aggres-
siveness: for PCa (OR 1.54, 95% Cl 1.17-2.04; p=0.002),
for castration-resistant PCa (OR 1.56, 95% Cl 1.17-2.08;
p=0.002), and PCa with a Gleason score of 7-10 (OR 1.56,
95% Cl 1.16-2.10; p=0.003) [72].

J. Feunteun et al. (2022) found that in men aged
20-39 years, the components of MS were not associated
with PCa; in the group of patients aged 40-64 years, MS,
waist circumference, HDL-C, and hypertension were as-
sociated with an increase in the prevalence of PCa; in pa-
tients aged 65 years and older, MS and all its individual
components (waist circumference, HDL-C, triglycerides,
and hypertension) were significant risk factors for PCa,
especially in obesity (BMI over 30 kg/m?). The authors
believe that in middle-aged and elderly men, prevention
of MS is crucial for reducing the risk of PCa [35]. In a
study by B.A. Dickerman et al. (2018), middle-aged hy-
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pertension and T2DM were associated with aggressive
PCa, regardless of BMI. BMI and TG concentration did
not affect the risk of PCa. The sum of MS 3-4 compo-
nents increased the risk of lethal PCa [73].

Conclusions.

Despite the ambiguous results of studies on the asso-
ciation between comorbidities with metabolic disorders
and PCa, most researchers believe that they contribute
to the development, progression and aggressive course
of PCa. The very high prevalence of clinically insignificant
forms of PCa, especially among elderly patients, with
ambiguous treatment approaches (from active surveil-
lance to radical treatment) and the potential presence of
dormant micrometastases, even in latent PCa, indicate
the need to improve treatment tactics. Preventing the
development of lethal PCa is more important than re-
ducing the overall morbidity. However, modern methods
of PCa treatment are aimed mainly at the proliferative
activity of cells, which is absent in cells of dormant me-
tastases, making them resistant to standard methods of
anticancer therapy, which gives grounds for the justifica-
tion of additional methods of treatment or correction of
treatment tactics in patients with this pathology.

Prospects for further research.

A promising area is the active detection and timely
correction of metabolic disorders in patients with PCa.

3HAYEHHA BIKY TA CYNYTHbOI NATO/OTII 3 NOPYWWEHHAMU METABONI3MY
B KAHLLEPOTEHE3I PAKRY NMEPEAMIXYPOBOI 3A/103U

XapKiBCbKUiA HaLiOHaNbHUIT MeguUUHMii yHiBepcuteT (M. XapkiB, YKpaiHa)
taron.nalbandian@gmail.com

B YKpaiHi, sk i y scbomy csimi, pak nepedmixyposoi 3as103u 3alimMae nepuwie micue 8 CmpyKkmypi OHKOM02i4HUX
30X80pH0BAHL MA MPOBIOHI Micua 8 cmMpyKmMypi cMepmHOCMi AiMHIX 40/108iKi8 3 MAKCUMAAbHUMU 3HAYEHHAMU
3axsoprosaHocmi y sikosili epyni 75-79 pokis, a cmepmHocmi — y 80-84 poku. Pe3yabmamu 00CniOHeHsb,
cucmemamuyHux 02a1a0i8 ma mema-aHanizie caid4ame npo HaAasHicMb 6a2ameox haKmopis KaHuepozeHe3y Paxy
nepedmixypoeoi 3a7103uU AKi He MOXHA MOOUGIKy8amu (8iKk ma 2eHemMuUYHy CXusbHICMb, AKA N08°A3aHA 3 PAcO8OH0
abo emHiyHO NpuHanexHicmio abo 3 cimeliHUM GHOMHe30M ma iH.), ma ¢hakmopis, wo niddaromecsa Kopexyil
(ocobausocmi xap4uy8aHHsA, CynymHa namosoeis, npuliom aikie ma iHWi po3aaodu, AKi Marome cucmemHul enaus
Ha OpeaHi3M. Bik mayieHma acoyitoemeca 3i CMApPIiHHAM, AKE ACOUIOEMbCA 3 PIBHOMOHIMHUMU MOPYWeHHAMU
memabonizmy ma npussodume 00 pO38UMKY CynymHboi namosoeii, ceped Akux Halibinbwy ysazy npusepmaroms
cepueso-CyOUHHI 3aXB80PIHOBAHHSA, OMCUPIHHA, UyKposuli diabem ma memaboniyHuli cuHOpom. MemaboniyHa
oducninioemis, NPUMAMAHHA 019 UUX 30X80PHBAHbL, MOX(E CIIPUAMU KaHUepo2eHe3y ma € nomeHyiliHow MilueHHH
mepanesmu4HO20 8raAU8Yy y NAyi€eHMI8 3 paKom rnepeodmixyposoi 3aa03u. lonepedumu po3suMoK semassbHo20 P13
€ BinbW 8axUBUM HAMPAMKOM AiKYy8AAbHOI MAKMUKU, HiX 3HUXEHHA 3020/1bHOI 30X80pHO8AHOCMI. Ane cyYacHi
mMemoou niky8aHHA Pl13 cripAMOBaHI, 20/108HUM YUHOM, HA NPOihepamueHy aKMUBHICMb KAIMUH, AKA 8i0CymMHA
8 KAIMUHaxX cNAAYUX Memacmasis, w0 pobume ix peaucmeHmHUMU 00 CMAHOAPMHUX Memooie MPoMunyxauHHOI
mepanii, wo dae nidcmasu 019 0b6rpyHMy8aHHA 000aMKo8UX Memodis riKy8aHHA, abo KopeKkyil nikysanbHoOI
MAaKMUKU y X8opux 3 uieto rnamosoeiero. lepCneKmMusHUM HAMPAMKOM € GKMUBHE BUABAEHHA MA C80EYACHA
Kopekyia memaboniyHUx nopyuieHs y nayieHmis 3 Pl13.

Knrouoei cnoea: pak nepedmixyposoi 3as103u, 8ik, yykposuli diabem, oxcupiHHA, memabosniyHa oucainioemis,
memaboniyHuli CUHOPOM.

38’A30K ny6aniKauii 3 nn1aHOBMMU HayKOBO-AOCAIA-
HUMMK poboTamu.

LocnigeHHA BUMKOHyBanocA 3rigHo naaHy HAP Ka-
depnpu yponorii Ta autadoi yponorii XHMY «[jiarHocTuKa
Ta NiKyBaHHA YPONOTiYHMX 3aXBOPIOBAHb Yy AOPOCAUX Ta
aitein» (Ne aep»kaBHoi peectpauii 0122U600028).

Bcryn.

MpoTArom OCTaHHIX AecATUNiTb B HaraTbox perioHax
CBiTY paK nepeamixyposoi 3an03u (P3) 3alimae neplue
Micue B CTPYKTYPi OHKONOTYHNX 3aXBOPHOBAHb Ta NPOBiA-
Hi Micus B CTPYKTYpi CMepTHOCTI ANiTHIX Yonosikis [1, 2]. Y
2022 poui y cBiTi 6yn0 3apeecTpoBaHo malixke 1,5 M/H.
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HOBMX BMNaZKiB Ta maike 400 TUC. YonoBiKiB momepan
Big, LbOro 3axsoptoBaHHsA [3], a 3a nporHosamu o 2030
Li NOKa3HWMKKM nigsuwaTbca Ao 1,7 maH. Ta 500 Tuc. Big-
nosigHo [4].

B YKkpainu PM3 3aiimae neplui micua 3a 3axBoptoBa-
HICTIO Ta CMEPTHICTIO Yy YONOBIKiB BiKOM Big 75 pokis 3
MaKCMMa/IbHUMM 3HAYEHHAMM 3aXBOPHOBAHOCTI Y BiKOBIM
rpyni 75-79 pokis, a cmepTHOCTI — y 80-84 poku [5]. B oc-
TaHHI POKM CMOCTEPIraeTbCs 36iNblUEHHN 3aXBOPIOBAHO-
cTi Ta cmepTHOCTI Big PM3 [6]. Y 2020 p. cniBBigHOWEHHA
Mi*K 3aXBOPIOBAHICTIO Ta CMEPTHICTIO B YKpaiHi CTaHOBM-
no 37,1%, wo BABiYi ripwe, HiXX Y PO3BUHEHMX KpaiHax
(17,8%) [7]. MOKa3HUK 5-piYHOI BUMKMBAHOCTI XBOPUX Ha
paK nepeamixypoBoi 3371031 B YKpaiHi ctaHoBUTb 54,1%,
a B CLLA - 97,5% [8]. CnocTtepiraeTbca 3Ha4YHa TEHAEHLA
00 36i/1bLIEHHS KiIbKOCTi XBOPUX, AKi MOMEPN NPOTATOM
POKY 3 MOMEHTY BCTAHOBJIEHHA AiarHosy [6, 9, 10] i ue He
MOKHA NMOACHWUTU TiIbKM HECBOEYACHOHO AiarHOCTUKOLO.

MerTa gocniaKeHHs.

Ornag akTyanbHui nybnikauii, NpPUCBAYEHUX 3HAYEH-
HIO BiKYy Ta CynyTHbOI naTonorii 3 meTaboniyHMmmn nopy-
LWEeHHAMM B KaHLLeporeHesi paky nepeamixypoBoi 3a103u.

06’eKT i meTOAM AOCNiAYKEHHA.

3ailicHeHO MOWYK Ta aHani3 nybnikauii 3 pesynbra-
TaMK OOCNIAMKEHb acoLjiaLii BiKy, OXMPiHHSA, LKPOBOro
Aiabety Ta meTaboniyHoro cMHApPomy 3 0cobamMBoCTAMM
nepebiry PMN3 Ta epeKTMBHOCTI NiKyBaHHA 3 MOBHOTEKCTO-
BMM A0CTYNOM Mo 6asi gaHux HauioHanbHOro iHCTUTYTY
oxopoHu 3a0pos’a CLUA MedLine (3a K1to4oBMMK CNOBa-
Mu: «prostate cancer» AND «age», «diabetes mellitus»,
«obesity», «metabolic dyslipidemia», «metabolic syn-
drome») Ta B yKpaiHCbKMX GaxoBUX BUAAHHSAX 33 OCTaHHI
10 pokis.

OcHOBHa YacTuHa.

BiK, AK paKkTOp HeraTMBHOro nporHo3y PIM3.

B ocTaHHi aecatmpivusa onybnikoBaHo pe3ynstaTy H6a-
raTbOX AOCAIAMKEHb, L0 CNPAMOBaHi Ha NOLWYK GaKTopiB.,
MPOBOKYIOUMX Ta NiATPUMYIOUMX KaHueporeHes PM3. Ix
pe3ynbTatu, y3arasbHeHi y BUMNALI CUCTEMATUYHUX OMNsA-
AiB Ta MeTa-aHani3iB, 4aCTo NPOTUNENKHI | He MatoTb HeOb-
XigHOro piBHA A0Ka30BOCTi, WO 06yMOBAEHO CKNALHUM
XapaKTepOM B3aEMOLIN YNCENbHUX TEHETUYHUMX Ta EHO-
TUNIYHUX 0COBNMBOCTEN NOAUHU, BNIUBOM LOAATKOBUX
€K30reHHWX Ta eHA0reHHNX GpaKToPIB, AKI BAXKKO OLHUTK.

3 KniHiYHOI TOYKM 30py dakTopu pU3nKy PM3 morkHa
pPOo3MNoAiNnUTK Ha Ti, AKIi He MOXHa MoamdikyBaTh, Ta Ti,
WO MiggatoTbca Kopekuii. o neplmx BigHOCATb BiK Ta
reEHETUYHY CXM/IbHICTb, AKa MOB’A3aHa 3 pacosoio abo
€THIYHO MPUHANEXKHICTIO abo 3 CIMeNHMM aHaMHE30M.
daKkTopu, AKi NigaaoTbca KOpeKL|ii, BKAKYaTb 0c06/1M-
BOCTI XapyyBaHHA, CYNyTHIO NATO/Ori0, NPUAOM NiKiB Ta
iHWi po3naau, AKi MatoTb CUCTEMHUIA BMJIMB Ha OPraHiam
[11, 12, 13, 14, 15].

fonoBHMM umHOM, PM3 AiarHOCTYETbCA Y 4YO/0BIKIB
CTapLumx BiKoBuMx rpyn (Big 60 pokis Ta binblue), Wo BBa-
YKAETbCA A0KA30M PO CTApPiHHA Y KaHueporeHesi Pr13.
CBig4yeHHAM poni CTapiHHA Y KaHUEpOreHesi TaKOX €
3pocTaHHA nowmpeHocTi P13 nopaa 3i 3pocTaHHAM Tpu-
BANIOCTi KMTTA Ta 36iNblUEeHHA NUTOMOI Barn Atogen no-
XWNOro Ta CTapeyoro BiKy. 3a nporHosamu y 2050 poui
KOYKHa LWOCTa /itoAnHa cBiTy byae ctapuwe 60 pokis [16]. B
YKpaiHi y 2022 poui ntogei Bikom Big 60 p. Ta cTapLue BXe
6yno 24,8%, a Big 65 p.—17,7% [17].

CTapiHHA Ue 3aKoHOMIipHMIA 6e3nepepBHUN NpoLEC,
3YMOB/IEHWUI MOPYLUEHHAMM LUIMPOKOTO CrnekTpy disio-

JIOFIYHMX MNPOLECIB Ta AHATOMIYHUX CTPYKTYp, AKi OXO-
NAKOKTb BCi aKTUBHO QYHKLiOHYOYI TKAHWUHW OpraHiamy
Ta 3anexaTb Bif 6araTboX YMHHUKIB, AIKi NPU3BOAATL A0
TiNOKCii, 3HWMXEHHA AHTUMOKCMAAHTHOTO 3aXWCTY, YLUKO-
OXKeHb CTPYKTYP KNITUHU NPOAYKTAMW KUTTEAIANBHOCTI,
HAKOMUYEHHA XUPHUX KMCIOT Ta iH. [18]. 3HauHy ponb B
npouecax CTapiHHA BigAatoTb MeTaboniyHMM NopyLUeH-
HAM 3 OKMCHUM YLIKOOMKEHHAM KNITUHHUX CTPYKTYp [19,
20], nopylweHHaMmn obmiHy ninigis [21, 22] Ta amiHOKKUC-
NI0T, IKi BepyTb y4acTb B MPOLECcax *KUTTEQIANBHOCTI KAi-
TWHWM [23]. HaABHicTb NopyLleHb KNiTMHHOTO meTaboniamy
BBA)KAOTb 3ara/ibHOK O3HAKOO Y NtOAEN NMOXMAOro BiKY.
3i 36inbLIEHHAM BiKy BCi Lii 3MiHW nNporpecyoTb Ta Haby-
BaOTb K/iHIYHOI 3HAYMMOCTI Y BUMNALj PiI3HOMAHITHUX 3a-
XBOPHOBaHb, AKi BiAHOCATb 40 BIKOBOI NaTONOTIi.

Came ropmoHasnbHi Ta mMeTabosiuHi NopyLleHHs, AKi
XapaKTepHi 4NA YONI0BiKiB MOXMAOr0 Ta CTAPEYOoro BiKy, €
K/TIOYOBMMM i Y PO3BUTKY Ta NporpecyBaHHi PM13. CeigueH-
HAM acouiaLLii BIKOBMX 3MiH roMeocCTasy € pe3ysibTaTh TpU-
Ba/IOro cnocrepexeHHs maixke 111 tmc. nauienTis 3 P13,
3rifiHO AKMX PU3MK CMepTi Yonosika Big PMN3 npotarom 20
pokiB cTaHoBUB 17%, AKLLO paK OyB AiarHOCTOBaHWUM A0
70 pokis, i 21% y naujeHTiB, sKMMm PI3 giarHocToBaHWi
nicna 70 pokis. CepeaHbOpiYHA cMepTHICTb Big, PM3 cTa-
HoBuna 1,5%: 0,9% ana yonosikis, y Akux PM3 giarHocto-
BaHu go 70 pokis, i 2,1% — nicna 70 pokis [24]. 3a aaHu-
mu S. Abudoubari ta cnisasT. (2023), BiK, nopsA, 3i cTagito
nyxanHu, piBHem MNCA Ta ouiHKoto nicoHa, 6yB HalbinbL
CUNIbHO NOB’A3aHUI 3 BUMKMBAHICTIO NauieHTis 3 PM3 [25].

Mopauodikyemi pakropu pusuky PI3.

[o moaynAaTopis pu3MKy KaHueporeHesy BifHOCATb
€nocib6 }uTTA, 0c0BANBOCTI XapuyBaHHA, AUCTOPMOHA/bHI
Ta meTaboniyHi posnaam [26, 27, 28]. Y wnpoKkomacLTab-
HOMY MeTa-aHanisi 94 npocnekTMBHUX obcepBaLiHUX
JocnigxeHb Ta 64 aHani3iB MeHAeniBCbKOi paHAOMI3aLLii,
AKi BigNOBigaM CyBOPUM KpUTEPIAM AKOCTI, BUABNEHO
45 3HauyLWmMxX acoujiaLii cnoctepekeHHn Ta 55 3Hauvywmx
NPUYNHO-HACNIAKOBUX acoLjialii. 30Kpema, A0 3Hauu-
MO acouiioBaHux 3 PM3 BiaHeceHO ¢dakTopu, NOB’A3aHi
3i cnocobom xutTa (npodeciiHa ¢isnyHa aKTMBHICTb,
NaniHHA, BXXMBAHHA KaBW, KiNIbKIiCTb CTAaTEBUX MAPTHEPIB,
nepLnin cTaTeBMIA aKT Ta iH.), 3 0coBAMBOCTAMM Xapuy-
BaHHA (BXKMBAHHA NiACONOAKEHUX HAMNOIB, 06pobaeHoro
m’Aica, MOIOYHUX NPOAYKTIB, COi, AEUb Ta iH.), aHTpPONO-
METPUYHI MOKa3HWKM (Bara Npu HapOAKEHHI, 3picT, Bara
Ta iH.). 3 KAiHIYHWUX 3MiHHMX 3 PMN3 6ynn acouiioBaHi Ha-
ABHICTb B aHaMHe3i akHe B MigniTKoBOMY BiLi, 6e3nnians,
npocTatuT, AobposkicHa rinepnnasia M3 (ArN3), sasek-
TOMisi, Npuitom diHacTepuay (3HUNKYE PU3MK 3arasbHOTO
PM3, ane 36inbwye pusunk PMN3 BUCOKOro cTyneHsa 3108-
KicHOCTi), obepHeHuWIA 3B'A30K — 3 LyKpoBMM AiabeTom
(LLA4) 2 Tuny, xsopoboto MapKiHcoHa, WKn3odpeHieto, pe-
rYJISPHUM NpUAOMOM acnipuHy [29]. ®akTopamm pusmKy
PM3, aK i iHWKMX OHKO3aXBOPHOBAHb, BBA*KAKOTb NasliHHA Ta
3/10B}KMBaHHsA ankoronem [30].

barato pocnigXeHb MPUCBAYEHO BMNIMBY Ha KaHLe-
poreHes cynyTHbOI NATONOTIi, ane ix pe3ynbraTtnm He O4HO-
3HayHi. 3a pe3ynbTaTamMmn obcepBaLiiHOro NonyaaLiiHo-
ro gocnigxeHHa maixke 120 tuc. Bunagkis PM3 y LLseu;i,
BCTQHOBJIEHO, LLO CYMYyTHA MATOJIOriA, AKY OLiHIOBaAN 3a
iHOeKcom KomopbigHocTi YapabcToHa, He BM/IMBAE Ha
CMepTHicTb, nos’A3aHy 3 Pl13, He3anexHo Big TvNy Ai-
KYBaHHS, asie 36inblUye pU3MK CMepPTi Bif iHWWX NPUYUH
[14]. Y 6inbw paHHbOMY AOCAiIAKEHHI, Y Yonosikis 3 PM3
i3 cynyTHbOO naTonorieto by 36inblueHMI piBeHb CMepT-
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HOCTI Bif, yCiX MPUYMH, @ KYMyAATMBHA MMOBIPHICTb cMep-
Ti Big PMN3 6yna 3Ha4YHO BMLLO Y YO/OBIKIB i3 TAMKKOIO
CYNnyTHbOI MaToNOri€t0. Ane aBTOPU BBAXKatOTb, WO Le
0byMoB/IeHO BUOOPOM MEHLL arpecMBHOrO, asne N MeHLU
epeKTUBHOrO NiKyBaHHs [12].

Cepepn, CynyTHiX 3axBOPHOBAHb, MOLUMPEHICTb AKMX
3pOCTA€E MapanesibHO 3i 3pOCTAaHHAM OHKO3aXBOPHOBAHO-
CTi, HalbiNbLLY yBary NPMBEPTAOTb CEPLIEBO-CYANHHI 3a-
xBoptoBaHHsA (CC3), oxumpiHHA Ta LLA. EnigemiyHy nowm-
PeHicTb UMx «XBOpob umBINi3aLii», nopag 3i CTapiHHAM
Hace/leHHA, NOB’A3YIOTb 3 XapaKTePHUMM 0COBANBOCTAMM
Cy4aCHOTO XWUTTA, Hacamnepes, 3 JOCTaTHbO Ta HaBiTb
HaA/INLLIKOBOK BMCOKOKA/IOPIMHOO T3Ket Ta NepeBarkHO
CUAAYMM CNOCOBOM XKUTTA 3 MiHIMaNbHUM Bi3UYHUM Ha-
BaHTaXXEHHAM, BMJIMBOM HaBKOJIMLUHBbOTO CepeaoBULLA
[31, 32]. 3a gaHmumm BOO3 y 2022 podi y CBiTi HaAMIpHY
Bary (iHaekc macv Tina (IMT) 25,0-29,9 kr/m?), manu 43%
[0poc/nx, a oxupiHHa (IMT 6inbw 30 Kr/m?) — 16% ao-
pocaux [33]. 3a gaHnmm MixkHapogHoi acoujauii giabety
(International Diabetes Federation — IDF), y 2021 poui Ha
U4 crpaxkgann 10,5% popocnoro HaceneHHs ceity [34].
B YKpaiHi HagaunwKoBy Bary matoTb 36% HaceneHHs, 19%
CTparkaatoTb Ha OXMPiHHA [35].

3a pesynbTraTaMn CUCTEMATUUHOro ornaay, 4-8% Bu-
naZKiB paky NoB’si3aHi 3 OKMPIHHAM, @ HaAABHICTb OXMU-
PiHHA NPU3BOAUTL A0 36iNblLUEHHS CMEPTHOCTI Bifg, paKy
Ha 17%, o NoB’A3ytoTb 3i 3MiHOKO MeTaboi3My KUPHMX
KUCIOT, CEKPELLIEID aANMNOKIHIB, iIMyHHOI AMCperynsuieto,
XPOHIYHUMM 3aMaNIEHHAMM Ta iH. [36]. Y KMPOBI TKAHWHI
TaKOX BiAbyBaEeTbcA BIOCMHTE3 CTEPOIAHUX Ta CTATEBUX
rOPMOHiB. Bigomo, Lo 3aranbHWUA BMICT CTaTeBMX CTEPO-
iiB y KMPOBIN TKAHUHI 3HAYHO Binblue, HiXK y Naasmi, a
KMPOBA TKaHMHA € pe3epBYyapOM TECTOCTEPOHY HaBiTb
nicna Kactpau,ii [37].

Hali6inbw cynepeuynusi pesynbTaTM CTOCYHOTbCA BU-
BYeHHA B3aemogii LU/ Ta PM3. 3okpema, y BeZIMKOMY MPO-
CNEKTUBHOMY AO0C/iAKEHHI 3 yyacTio 6inbw 600 TUC. Yo-
NOBIKiB BCTaHOBAEHO, wo LU/ 2 Tuny 3 TpuBanicTio Big 2
POKiB 3MeHLUYyBaB pu3nK PI3, y NOpiBHAHHI 3 40/10BiKaMy,
AKi He manm L[, [38]. S.C. Goncalves Ta cnisasT. (2013) y
cepii 3 42 cnocTepexeHb BCTAHOBMW/IM, WO Y MNALLEHTIB 3
LLA 6yna meHLwa oujiHKa MicoHa y NOPiBHAHHI 3 NaLjieHTa-
mu 6e3 L. ABTOpM BBaXKatoTb, LLLO rinepriikemiyHi cTaHu
BOJIOAIiHOTb 3aXMCHOIO Ai€to y NaujieHTis 3 PM3 [39].

IHWi [OCNiAMKEeHHA, HaBMaKku, CBiAYaTb Npo Hinblu
arpecvBHUiM nepebir PM3y naujeHTis 3 L. Tak, 3a pe3y/ib-
TaTaMW MeTa-aHani3iB BCTaHOB/EHO, wo LI/ 36inbwysas
PU3MK CMepTI Bif yCiX NpuumnH (Ha 37%-57%) Ta B MeHLUO-
My CTyneHi cmepTHoCTi Big, PM3 (Ha 25-30%). Halibinbwe
36inbleHHs pu3nky PM3 crnocTepiranocb y MauieHTIB 3
Tpusanictio U/ 2-8 pokis [40]. B meTa-aHanisi J. Lee Ta
cnisaBsT. (2016) i3 3aranbHOI KiNbKICTIO Maitske 275 TuC.
nauieHTis L/l 36inbliyBaB cmepTHicTb Big, PM3 Ha 29%,
a CMEepTHICTb B4 yCiX MPUUKMH Ha 37%. LA, 2 Tuny 36inb-
LYBaB PU3UK CMEPTI Bif, YCiX NPWUYUH, ane He 3HAYMMO
cmepTi Big, PM3 [41]. BcTaHOBAEHO, WO cepes, NaUjieHTIB,
AKi MEepeXKnan pak MOJIOYHOI 331031, KONOPEKTANbHUIM
pak Ta PM3, LA acouitoBaBca 3i 36i1blIEHHAM CMEPTHO-
CTi Bif, YCiX MPUYMH, CMEPTHOCTI Bif, paKy, CMepTHOCTI Bif,
CC3, cmepTHOCTI Big, AiabeTy Ta cMepTHOCTI Bif, 3axBopto-
BaHb HMPOK. CMepTHicTb Byna BuLLoto y xBopux 3 LI Ta
PMN3 y nopiBHAHHI 3 naujieHTamu 6e3 LA, (HR: 1,20, 95%
[1=1,03-1,39). F. Nik-Ahd Tta cnisasT. (2019) BMBUYMAK
[OBroCTPOKOBI pe3ynbTaTh nauieHTiB 3 LU, AKi nepeHec-
N1 paguKanbHy npoctatekTomito (PME) 3 npusoay PM3, Ta

BCTAHOBW/IN, LLLO BUCOKA KOHLLEHTPALLIAA I1IFOKONI30BAHOMO
remornobiHy (HbAlc) acouitoBanacb 3 meTactasamu Ta 3
KacTpaT-pe3ncteHTHMMm Pl13. ABTOpM BBaXKatoTb, WO Kpa-
Wi KOHTPOJAIb PiBHA rnikemii nokpallye pesynbratv PME
[42]. S. Kelkar Ta cniBaBT. (2021) He BUABWAM acoujiaLii LI,
3i CMepTHICTIO BiZ, paKy, MeTacTaTUYHUM Ta KacTpaT-pe-
3ucTteHTHUM P13 cepeg, ycix nNauieHTis, ane BCTAaHOBUAMU
CyTTEBMI 3B’A30K LI,y cnosilydeHHi 3 OXMpPiHHAM 3i cmepT-
HICTIO Bif, pakKy Ta 3 KacTpaT-pe3unctetHum P13 (ckopuro-
BaHWIN KoediuieHT pusmKky = 3,06, 95% Al 1,40-6,69 Ta
2,14, 95% Al 1,11-4,15, sBignosiaHo). Y naujenTis 3 L,
ane 6e3 OXKMpiHHA 6ynn BUABNEHI 3BOPOTHI, Xoua i He Ao-
CTOBipHi, acouiauii [43].

3aranbHol pucoto oxupiHHA, U 1a CC3 Ta ocHo-
BOIO acoujiaLii MiXXK UMMM 3aXBOPIHOBAHHAMM BBAMKAETLCA
«meTaboniyHa agmcninigemia», fKa XapaKTepusyeTbcA
NiaBULLEHHAM PiBHA XONeCTeEPUHY NiNONPOTEiAiB HU3bKOT
winbHocTi (XC-NMHLL) Ta Tpurniuepiais (TT) 3i 3HUKEHUM
piBHEM XONeCcTepuHy NiNonpoTeifiB BMCOKOI LWiNbHOCTI
(XC-NNBLL) [44]. MornnHaHHA Ta TPAHCNOPTYBaHHSA EK30-
reHHoro XC, 6iocuHTes eHgoreHHoro XC (de novo), 1ioro
YTUNI3aLia Ta BUBEOEHHA KOHTPOJIOKTLCA YNCENbHUMU
reHeTUYHMMM Ta enireHeTUYHNMU MexaHismamu. Bigomo,
LLLO ¥KMPOBA TKAHMHA Bifirpae LEeHTpasibHy PoJib B eHepre-
TUYHOMY OBMiHi Ta afanTaLLii 4O Xap4oBOro cepeoBULLa.
B *KMpOBIl TKaHMHI 36epiraeTbca 6aM3bko 25% xonecTe-
pUHyY ntoamHn. Mpu oXKMpiHHI ancbanaHc XC BUKIMKAE
3anafieHHA B agMnounUTax i IMyHHUX KNITUHaAX XMPOBOI
TKAaHMHM, TAaKMM YUHOM NOPYLLYHOYM METAbOMIYHNI rome-
ocTas [45].

Benuke 3HaYeHHs meTaboniam ninigis mae y npouecax
KaHueporeHesy. BcraHosneHo, wo XC-JIMBLL, sianosiaa-
10Tb 33 3BOPOTHE TPAHCMOPTYBaHHA XO/IECTEPUHY 3 Nepu-
GEePUYHUX KNITUH Yy NEeYiHKY Ta Ma€ MPOTUNYX/IMHHY aKTUB-
HiCTb 3aBAAKM aHTMNpPONiIGepaTUBHUM, NPOTU3ANAIbHUM
Ta AHTMOKCUMAAHTHUM BJIACTUBOCTAM i MOXe 3MEHLIUTU
arpecito NyX/IMHKU LWAAXOM BULANEHHA XONEeCTEPUHY 3 pa-
KOBMX KNiTMH. Kpim Lboro, BHYTPILLHbOKAITUHHUI XC aie
AK cybCcTpaT y CMHTE3i aHgporeHis de novo [46]. 3a gaHu-
MW MeTa-aHanisy 37 NpoCneKTUBHUX JOCIAKEHb AK BULL,
TaK i HUXKUI piBHi XC-/TNBLL, npmnssoanan oo nigsueHoro
PU3MKY CMepTHOCTI Big paky [47]. Ponb XC B KaHuepore-
He3i 3abe3nevyeTbCs MOro y4acTio Y KAITUHHIN aaresii Ta
nepegadyi curHanis, HeobxigHUXx AnA YHKLIOHYBaHHA
KNITMH, a TaKoX QYHKLIED nonepeaHuKa y CUMHTe3i cTa-
TEBWUX TOPMOHIB [48]. Pe3ynbTaTvt YUncenbHUX JOCNIAKEHD
CBiYaTb NPO KAYOBY pPosib XC, OKpemumx Ainiais Ta ninia-
Horo obmiHy B Uinomy y nporpecysaHHi PM3. Nlinian 6e-
pyTb y4acTb B nepeaadi curHanis yepes AP Ta B perynadii
iMYHHOI cucTemun mikpooToueHHA nyxanHu. KnitnHu PM3
MOKYTb BM/IMBATU HA N1iNiAHMIA 0BMIH B iIMyHHUX KNiTUHaX
MIKPOOTOYEHHSA NYXAMHW | HaBNAKK, MIKPOOTOUYEHHSA Ma€E
BN/IMB Ha MeTaboniam nMyxauvHW. BuaHaueHHA ninigHoro
npodinto nauieHTa Moxe ByTM METOLOM AiarHOCTMKM Ta
MOHITOpUHTY nporpecyBaHHa PM3 [49].

BcTaHOBNEHO, LLLO PAKOBI KNITUHU MatoTb BinbLl BUCO-
Ki KoHUeHTpauii XC ta XC-/TNHLL, y nopiBHAHHI 3 HOpManb-
HUMM KnitTnHamu N3 [50]. 3a pe3ynbTaTamm ricToNOrYHNX
[ocnigreHb bionciMHoro martepiany y BCiX MaujieHTiB 3
PM3 BMABNEHO MO3UTMBHY peaKLil0 Ha XO/NeCTepPUH Ta
oro edipu, npmuyomy 6inbll BUCOKA KOHLIEHTpPaALLs cro-
cTepiranacb Npu arpecMBHOMY MiCLLEBO MOLUMPEHOMY Ta
KacTpaT-pesuncrteHTHomy PI3 y nopiBHAHHI 3 nepeanyx-
JIMHHOIO NaTonorieto Ta nateHTHMm PM3. AsTopu BBa-
)aloTb, WO 36iNblUeHHA KOHLEHTpaLii XonectepuHy B
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KNITUHAX NYX/IMHU € KpUTEPIEM ii arpecMBHOCTI Ta Npunyc-
KaloTb, L0 HaABMCOKA KOHLEHTPALLA XONeCcTeEPUHY MOXKe
6yTV roIOBHOK NaHKOK B EHAOrEHHOMY CUHTE3i CTepo-
iAHWX TOPMOHIB, HEOOXIAHWUX ANA aBTOHOMHOTO MyX/IMH-
HOFO POCTY Ha T/ KacTpaLilMHOro piBHA TECTOCTEPOHY B
nepudepuyHin kposi [51].

Y pocnigXKeHHi in vitro BCTAaHOBNEHO, O XO/IeCTEPUH
ninonpoTeigisa HU3bKOI  LWIALHOCTI IHAYKYE aKTUBALto
nepeTBoplOBaYa CUrHaNy M akTMBaTOpa TPAHCKpunujii 3
(STAT3), cnpuse nponidepauii NyxXJIMHHMX KAITUH M3, iX
Mirpauii Ta iHBa3ii, Nnocutoe ekcnpecito oHKoreHis [52].
Kpim Lboro, B eKcrnepmmeHTi BCTaHOB/IEHO, LLO 36i/bLUeH-
HA piBHA XC B KPOBi 3MEHLUYE eKCMpecito aKTUBYHYOro
dakTopy TpaHcKkpunuii 3 (APT3) i nocuatoe nponidepadio
KNiTUH M3, @ 3MEeHLLEHHA MOro KOHUEHTpaLji, HaBMaku,
36inblye piBeHb ATF3 Ta ranbmye nponidepalito KAiTUH
M3, a TaKOXK NPU3BOAMTL A0 3MEHLUEHHA LWiNIbHOCTI Nim-
GOMOHOHYK/IeapHUX iHOINbTPATIB B NMepUNpPOCTaTUYHIN
YKMPOBIN TKaHWHI HaBKo/IO HepBiB Ta cyauH [53]. T, Ak
CaMOCTIIHE [O)KEepeno OKUCNEHHS XKUPHWUX KUCAOT, MO-
KYTb BMN/IMBATU Ha KaHLUeporeHes PM3 waaxom aktusay,i
KNITMHHOI nponidepaLii B nyxanHax. Ix piseHb kopentoe
3 piBHeM aHAporeHiB, fAKi cnpuAlTb POPMYyBaHHIO Ta
npocyBaHHto PM3 [54]. 3anponoHoBaHi i iHWIi mexaHizamu
yyacTi XC B KaHueporeHesi. 30Kpema, 3HWKEHHA PiBHSA
XC-JIMNBL, Ta nigsuweHHA pisHA XC-JIMHL, i 3aranbHoro
XC BMKAMKaE 36inblUeHHA PiBHA MeaiaTopiB 3anaieHHs,
npu3BoAaYn 0o aucdyHKUii BinKiB i oKMCAOBaNbHO-BIA-
HOBHUMX peakLii, AKi 36inbllyoTb Nponidepalito KAiTUH
i aHrioreHes, Ta 3MeHLYOTb anonTo3 [46]. Kpim uboro,
BHYTPILLHbOKNITUHHWUI XONECTePUH A€ AK cybCcTpaTy CUH-
Tesi aHAporeHiB de novo, 3aBAAKM YOMY MOXE CMpUATH
nporpecyBaHHto PM3. XC-JINBLL, 32 paxyHOK BMAANEHHA
XONEeCTepUHY 3 PaKOBUX KNITUH MOKE 3MEHLUUTU arpe-
CUBHICTb paky [55].

Ane pesynbrat KNIHIYHUX AOCAIAKEHDb NPOTUNENKHI.
Tak, y gocnigskeHHi P. Zhou Ta cniBasrt. (2018) nokasaHo,
Wwo BuwWiM piseHb XC-JINBLL, acoujtoeTbca 3i 3mMeHLeH-
HAM pu3KnKy cmepTi Big PM3 Ha 37% (HR 0,63; 95% 4|
0,47-0,86) Ta pM3nKy peumamsy paky Ha 35% (HR 0,65; Al
0,48-0,89) [56], B iHWOMY AOCNIAMKEHHI HU3bKUIA piBEHb
NNBLL, He3anexxHO nepeabayyBaB mMicLeBe NporpecyBaH-
Hs paky npoctatu [46]. Y gocniaskeHHi REDUCE Bucokuit
piBeHb 3aranbHOro XC B cMpoBaTLi KPOBI Ta BUCOKUI pi-
BeHb JINBLL, 6ynn nos’a3aHi 3 nigsueHm pusmnkom Pr3
BMCOKOTIO CTyMeHs, Xxo4a B HaraTboX iHWMX AOCAIAMKEH-
HAX BMSAB/IEHO 3BOPOTHIN 3B’A30K Mix pisHem JIMBLL, Ta
arpecusHicTto PM3 [57]. Y npocnektnsHomy LLiBeacbkomy
[OCNioyKeHHI BMBYeHO noHazg 500 6iomapKepis, WO Xa-
paKTepusyoTb MeTaboniam MKo3M Ta Ninigis, iMyHHY
cuctemy, metaboniam 3ani3a, NeyiHKM Ta KiCTOK 3 MEeTOto
X OLLIHKM, AK MOXKIMBUX MAPKEPiB PU3NKY OHKO3aXBOPIO-
BaHb. BctaHoBneHo, wo pusuk PM3 3poctae npu 36inb-
WeHHI piBHA TI, ane nvwe y YON0BIKiB 3 BULLUM PiBHEM
TMIOKO3W. Pusmk PI3 Takoxk acouitoBaBcA 3 HU3bKIM piB-
Hem JIMBLL, i anoninonpoTteiHy A (ApoA) [58]. H. Cui Ta cni-
BaBT. (2024) Buasuau acouiauito 3 PM3 piBHA 3aranbHoOro
XC, C-peaktusHoro 6inky (CPB), piBHA NiHONEHOBOI KuC-
NIOTU B TKaHWMHAX, PiBHA 0-TOKOGEPOY B KPOBi Ta CMpoO-
BaTKoBoro ¢onaty [29]. HaBnaku, pesynbratv meTa-aHa-
Ni3y NPOCNEKTUBHUX AOCAIAMKEHDb HE BUABWUAN 3HAYHOTO
3B’A3Ky piBHA TI 3 PM3 Ta pakom Moa04HOI 3a103m [54].
Y iHWoMy meTa-aHanisi 14 BeMKNX NPOCNEKTUBHUX A0-
cniayeHb He BMABNEHO acouiaLii mixk pisBHem XC Ta oro
dpakuiii B Kposi 3 pusnkom PM3 Ta 3 pusmkom PI3 Buco-

KOro CTyneHs 310aKicHocTi [59]. 3a pe3synstaTamm meTa-a-
Hanisy S. Cheng Ta cnisasT. (2019) He BUABNEHO CYTTEBOIO
38’s3Ky peumamsis PM3 nicna PIE 3 piBHeM Ainiais KpoBi
(TT, XC-NMNHLL, XC-NNBLL) [60]. LocniaskeHHa R. Arthur
Ta cnigaBT. (2019) He BUABMIO 3B'A3KY MixK piBHem Tl Ta
3aranbHoro XC 3i cmepTHicTio Big, PM3, ane cnocrepirasca
HEe3HaYHWUIN NO3UTUBHMIA 3B’A30K MiXK PiBHEM /1IFOKO3M Ta
cmepTHicTio Big, PM3. Kpim yboro, piseHb rtokosun 1a Tl
Mann NO3UTUBHWUIA 3B’A30K i3 3araNbHUMM, CEPLEBO-CY-
OMHHUMM Ta IHWMMW CMEPTAMM, TiNepxonecTepmHemia —
3 pu3uKom cmeprti Big, CC3 [61].

Cnip, 3a3HauyMTK, WO AOKa3M 3Ha4YyHOI acouiauii no-
KasHUKiB finigHoro obmiHy 3 P13 HaluacTile oTpMmaHi
Y DOCNIAMEHHAX Ha KNITMHHUMX NiHiAX paky (in vitro) abo
B eKcrnepvmeHTax (in Vvivo), B AKMX MOXKIUBO CTBOPWUTU
YiTKO pernamMeHTOBaHi CTaHZ4APTHI YMOBW, Y TOM Yac, fK
Y KNiHIYHUX OOCNiAKEeHHAX pe3ynbTaTh 3a/1exaThb Big 6a-
raTbox cy6’eKTMBHMX Ta 06’EKTUBHMX HAKTOPIB, 30KPEMa,
Big, AN3alHY AOCNIAMKEHHS, iICHYHOYOT NPAKTUKU CKPUHIH-
roBUX LOCNiAXKeHb, iHAMBIAYanbHUX ocobamBocTel na-
uieHTis Ta iH. C. Bosco Ta cniBasT. (2015) BBa)KatoThb, WO
HecrneumndiuHiCTb CMPOBATKOBUX MapKepiB 0bymoB/ieHa
MO/IMBUMUN KOJIMBAHHAMW BHACNIAOK KOoMopbigHoi na-
Tosnorii, ane 6inbluy cneyndiyHiCTb MOXKHa 3abe3neunTm
KombiHaLj€eto Kislbkox biomapKepis abo cepitH1MmM gocni-
nxeHHamu [58].

Takmm 4MHOM, icHye 6araTo AOKas3iB poni 3axBopto-
BaHb 3 MeTaboniYHMM KOMMOHEHTOM B KaHLeporeHesi
PM3. B ubomy acnekKTi, Kpim oxkupiHHA, LU Ta CC3 akTmB-
HO BMBYAETbCA POAb MeTabosiyHoro cuHapomy (MC),
AKUIA JOCUTb YacTo (8o 44%) BUABNAETLCA Y NALEHTIB 3
PN3 [55].

Ha uelt yac cyKynHicTb acouioBaHMX, afe He3anex-
HUMX 3aXBOPHOBAHb 3i CXOXMMMW €TIONOTiEI0 Ta MeXaHizma-
MW PO3BUTKY, OCHOBOIO AKMX € iHCYNiIHOPE3UCTEHTHICTb
(IP), BM3HauatoTb AK «meTaboniyHut cuHgpom» (MC)
[62]. Y 6inbwocTi aocniarkeHb MC BU3HAeTbCA GpaKTOPOM
pu3unKy arpecusHoro nepebiry PM3. S. Lebdai ta cnisasT.
(2018) nosigommnu, wo MC byB He3aneKHUM HaKTOPOM
PU3MKY MO3UTUBHOTO XipypridHoro Kpato T1a ISUP Big 4
6anis. H13bKMiA piseHb XC-/IMBLL, acoujtoBaBcs 3 micue-
Bo-nowwuperHum PMN3 (BP=1,6; 95% Al: 1,1-2,4; P=0,024)
[55]. B iHwWoOMmy AocniarKeHHi BuABNEHO 36inblweHui
pu3uK PIM3 Brcokoro ctyneHs 3noskicHocTi (OR 1,75 95%
Al 1,26-2,41). YacToTa PI3 3 oujiHKoto 8-10 6anis MicoHa
cknagana 35,9% y nauientis 3 MC Ta 23,9% y naujeHTiB
6e3 MC (p<0,001) [63]. MC y nauieHTiB 3 PM3 HM3bKOIO
pu3unky nicna PME acouitoBaBcA 3 NO3UTUBHUMM Xipypriy-
HUMK Kpasmu, 3i 36inbweHHAM cTyneHa PI13, piBHA 3a-
raibHOi CMEPTHOCTI, YacTOTK MicaAonepauiiHNX ycKnaa-
HeHb Ta 3 BioximiuHMM peumansom [64]. Y meTa-aHanisi
Y.Z. Xiang Ta cniBasT. (2013) Buasuau, wo MC 6ys nos’s-
3aHWI 3i 36inblIeHHAM Ha 36% CMiBBIAHOLLIEHHSA LUAHCIB 3i
WwKanoto MicoHa =7 (OR: 1,36; 95% [I: 0,90-2,06), Ha 37%
3 NiABMLLLEHUM PU3MKOM NPOTrPecytoyoi KAiHIYHOI cTaail
(=T3) (OR: 1,37; 95% AJ: 1,12-1,68) Ta 3 BULLUM PU3NKOM
cMmepTi Big paKky npoctati (OR: 1,12; 95% Al: 1,02-1,23)
[65]. Kutaiicbknmm aocnigHMKaMu BCTaHOB/IEHO, WO Na-
LieHTn 3 meTactatnyHmm PI3 ta 3 MC mann focToBipHyY
6inbwy ouiHKy T, 6inbwnit 6an MicoHa, 6inblWw BUCOKWUIA
noyatkosuit piseHb MCA, MeHLWMI Yac 40 NporpecyBaH-
HA NYXAUHW, MEHLLY BUXMBaHICTb. Lli edekTn 3poctanm
npw 36inblueHHi KinbKocTi KomnoHeHTiB MC [66]. Y He-
LLOoAABHbOMY A0CNiAKeHHi A.B.TumoweHKko (2023) BcTa-
HOBNEHO, WO HasaBHicTb MC y xBopux 3 P13 3 BUCOKMUM
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Ta cepegHiM PU3MKOM MPOrpecyBaHHA 3ymoB/OE Bibl
arpecuBHUI nepebir 3axBOPIOBAHHA 3 PO3BUTKOM KiCTKO-
BMX METACTasiB Ta ripLunii NporHos BuxmuBaHocTi [10].

Ane oKpemi JOCNIgHWMKM OTPUMANN iHLWI pe3ynbTaTu.
Tak, K.P. Jeon Ta cniBasrT. (2012) acouiauii MC 3 pusnkom
PM3 He BuaBmau [67], y ToM yac Ak L. Guerrios-Rivera Ta
cnieaBsT. (2023) BcTaHoBUAM acoujauito MC 3 PM3 Buco-
Koro ctyneHs (OR=1,73, 95% Al 1,21-2,48, p=0,003) npwu
BigcyTHOCTI 38’A3Ky 3 PM3 B uinomy Ta 3 PM3 HuM3bKOro
cTyneHsa [68]. 3a aaHMmM meTa-aHanisy K. Esposito Ta cni-
BaBT. (2013) okpemi komnoHeHTM MC (Al Ta OKpY¥KHICTb
Tanii >102 cm) acoujitoBanncb 3i 3HaYHO BiNbLUMM PU3K-
Kom PM3, ane, HaBnNaku, HasBHICTb Bifbll 3 KOMMNOHEHTIB
MC acouitoBanacb 3i 3HUKEHUM pU3MKOM [69], Lo noro-
OXKYETbCA 3 AocniaskeHHam A. Blanc-Lapierre Ta cnisaBT.
(2015), 3rigHo Akoro MC B aHamHe3i (Big, 3 KOMMNOHEHTIB)
6yB NoB’s3aHUI 3i 3HUKEHUM pusnkom PM3 [70]. Hera-
TUBHUI 3B’A30K BYB 0COBAMBO BUPAXKEHUM Y Billi MEHLL
40 pokiB Ha no4yatky MC i He 3MiHIOBABCA 3a/IEXKHO Bif,
ArpecuBHOCTI  paky. 3a pe3ynbTaTaMn  AOCHIAMKEHHSA
REDUCE oKMpiHHA acou,itoBasocA 3 MEHLMM PU3UKOM
PIM3 HM3bKOro cTyneHs, ane 3i 36iNblueHHAM PU3NKY PO3-
BUTKY PI3 BMCOKoro cTyneHs [71]. B iHWomy AocAigKeHHi
He 3HalAEeHO iCTOTHOrO 3B’A3KY PO3BUTKY PI13 y YonoBiKiB
3 reHeTUYHO 0byMoBAEHUM 36inblieHHsM IMT Ta 3pocTy,
ane BuABNEHO 36inblieHHA cMmepTHOCTI Big, PM3 HU3b-
KOro CTymneHs B Uux BMnaakax [62]. K.P. Jeon Ta cnisasT.
(2012) Tako He BuABMAK 3B’A3Ky MC Ta IMT 3 pusmMKkom
PM3 [67]. HaBnaku, B. Bhindi Ta cnisasT. (2015) nosiaomu-
N, WO oKpemi KomnoHeHTM MC He manu 38°a3Ky 3 PM3,
ane 36inbleHHA MOro KOMMNOHEHTIB By/10 acoLiMOBaHO 3i
36inbweHHaM arpecmsHocTi PM3: ans PM3 (OR 1,54 95%
Al 1,17-2,04; p=0,002), ona KactpaT-peancteHTHoro (OR
1,56; 95% Al 1,17-2,08; p=0,002) Ta gna PMN3 3 oujiHKoO
nicoHa 7-10 6anis (OR 1,56; 95% Al 1,16-2,10; p=0,003)
[72].

J. Feunteun Ta cniBaBT. (2022) BCTaHOBMAM, LLO Y YO-
NoBiKis Bikom 20-39 pokiB KomnoHeHTM MC He 6ynu
nos’s3aHi 3 PM3; B rpyni nauieHTiB Bikom 40-64 pokis MC,

OKPY*KHICTb Tanii, piseHb XC-/IMNBLL, Ta Al' acoujitoBanncb
3i 36inbleHHAM nowwupeHocTi PM3; y Biui Big 65 pokis
Ta 6inbwe MC Ta BCi MOro OKpemi KOMMNOHEHTU (OKPYHK-
HicTb Tanii, piseHb XC-/IMNBLL, piBeHb TpUriLepuais Ta Al)
6y1 3HaYyLWMMM paKTopamm pusnky P13, ocobamneo npm
OUpiHHI (IMT 6inbw 30 Kr/m?). ABTOpU BBAXKakoTb, WO Y
YO/I0BIKiB CepeHbOro Ta cTapeyoro BiKy NpodinakTMka
MC € BMpilLanbHOM AN 3MEHLUEHHA pusuky PM3 [35]. Y
pocnigykenHi B.A. Dickerman Ta cnisasT (2018) 3 arpecus-
HuM PI3 6ynu acouiiioBaHi Al cepeaHboro Biky Ta LI 2
He3anexHo Big IMT. IMT Ta KoHueHTpauia Tl He BnaunBa-
v Ha pusumK PMN3. Cyma komnoHeHTiB MC 3-4 36inbLuyBa-
Na pu3nK netanbHoro PM3 [73].

BucHoBKw.

He3Bakaloum Ha He OAHO3HAYHI pe3ynbTaTm AoChi-
O)KeHb acouiauii Mix cynyTHboi naTonorii 3 meTaboniy-
HUMM NopyLleHHAMM Ta P13, BinbLwicTb AOCNIAHWKIB BBa-
KaloTb, LLLO BOHA CMPUAIOTb PO3BUTKY, MPOrpecyBaHHIo Ta
arpecvHomy nepebiry PM3. [lyxke BMCOKa MOLWMPEHICTb
KNiHIYHO He3Haunmmx popm P13, ocobanso cepen naui-
€HTIB NITHLOrO BiKY, 3 HEOAHO3HAYHMMM NiAX04aMWN [0
NiKyBaHHsA (Bif, aKTMBHOIO CNOCTEPENKEHHA A0 PaAWKab-
HOTO NiKyBaHHsA), NOTEHLjiiHA HAABHICTb CAAAYMX MIKPO-
MeTacTasiB HaBiTb Npu nateHTHUX popmax PM3 ceigyaTb
Npo HeobXiAHICTb YAOCKOHANEHHS TAKTUKW AiKyBaHHS.
MonepeanTn Po3BUTOK siemasbHo20 PM3 € 6inbl BaXKIM-
BUM HanpAMKOM /iKyBa/IbHOI TAKTUKM, HiXK 3HUMKEHHSA 3a-
rafibHOI 3aXBOPIOBAHOCTI. ANne Cy4acHi MeToam NiKyBaHHA
PM3 cnpAmoBaHi, rofIOBHUM YMHOM, Ha NponidepaTUBHY
AKTMBHICTb KNITUH, AKA BIACYTHA B KAITMHAX CNAAYMX Me-
TacTasis, WO POOUTL X PE3UCTEHTHUMM [0 CTaHAAPTHUX
MeTOoZAiB NPOTUMNYX/IMHHOI Tepanii, Wo Aa€ niacrasu ana
06rpyHTYBaHHA AOAATKOBUX METOZiB NiKyBaHHA, abo Ko-
PeKLU,ii NiKyBaNbHOI TAKTUKKN Y XBOPUX 3 LLIEKD NATONOTIED.

MepcneKTMBKM NOgaNbLUNX AOCNIANKEHD.

MepcneKkTMBHUM HaNPAMKOM € aKTUBHE BUABNEHHA Ta
CBOEYACHA KOpeKLjiA MeTaboniyHMX MopyLleHb Y navujieH-
TiB 3 PI13.
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3HAYEHHA BIKY TA CYNYTHbOI NATONOTII 3 NOPYLUEHHAMM METABO/1I3MY B KAHLLEPOTEHE3I PAKY NE-
PEQMIXYPOBOI 3A/1031

Han6aHpgaH T. A., AHTOHAH |. M.

Pestome. B YKpaiHu pak nepeamixypoBoi 3an03u (PM3) nocigae nepwi micus 3a 3axBOPIOBAHICTIO Ta CMEPTHI-
CTHO Y YONOBIKiB BIKOM BifZ, 75 POKiB 3 MakCMManbHUMW 3HAYEHHAMM 3aXBOPIOBAHOCTI Yy BiKOBIN rpyni 75-79 pokis,
a cmepTHoCTi — y 80-84 pokn. CnocTepiraeTbca 3Ha4YHa TeHAEHLUIA A0 36inblueHHA KiNbKOCTI XBOPUX, SKi momepsn
NPOTArOM POKY 3 MOMEHTY BCTAHOBJIEHHA AiarHo3y i Lie He MOXKHa NOACHUTU Ti/IbKM HECBOEYACHOIO AiarHOCTUKOIO.

Mema 00cnidxceHHA — Ornafg akTyanbHUA Ny6iKauiid, NPUCBAYEHUX 3HAUYEHHIO BiKy Ta CynyTHbOI natonorii 3
MeTaboNiYHUMM NOPYLUEHHAMMW B KaHLepOoreHesi paky nepeamixypoBoi 3a103u.

06’ekm i MemoOu 0ocnidxceHHA. 3AiMCHEHO NOLWYK Ta aHani3 nybikaLili 3 pesynbTaTaMmn A0CNIAKEHb acoLliaLlild
BiKY, OXWPIHHA, LYKPOBOro AiabeTy Ta meTaboniyHoro cuHapomy 3 ocobnmsoctamm nepebiry PMN3 Ta edpeKkTmBHOCTI
NiKyBaHHA 3 NOBHOTEKCTOBUM A0CTYNom no 6a3i aHmx HauioHanbHOro iHCTUTYTY oxopoHu 3a0pos’a CLLUA MedLine
(3a kntoyoBMMU cnoBamu: «prostate cancer» AND «age», «diabetes mellitus», «obesity», «metabolic dyslipidemia»,
«metabolic syndrome») Ta B yKpaiHCbKMX HaxoBUX BUAAHHAX 3@ OCTaHHi 10 pokiB.

OcHosHa YyacmuHa. Came ropMOHasibHI Ta MeTaboniyHi NopyLEHHs, SKi XapaKTepHi AN Y0/I0BIKiB MOXWUIOro
Ta CTapeyoro BiKy, € KNHOYOBUMMM i y PO3BUTKY Ta nporpecyBaHHi PM3. go 3HauMmo acouiioBaHux 3 PM3 BigHeceHo
dakTopun, NoB’A3aHi 3i cnocobom KUTTA (NpodeciliHa Gpi3nyHa aKTUBHICTb, NaiHHSA, BXKUBAHHA KaBU, KiNbKICTb CTa-
TEBWX NApTHEepPIB, NepLmnii CTaTEBUI AKT Ta iH.), 3 0COBNMBOCTAMM XapuyBaHHA (BXKMBAHHSA NiACONOAKEHUX HAMNOIB,
06pobneHoro m’saca, MoONOYHMX NPOAYKTIB, COi, AELb Ta iH.), aHTPONMOMETPUYHI NOKA3HUKK (Bara NP HapPOAKEHHI,
3picT, Bara Ta iH.). 3 KNiHIYHUX 3MiHHMX 3 PM3 6ynn acouilioBaHi HasBHICTb B aHaMHe3i akHe B MigniTKOBOMY Bil,,
6e3nniggn, npoctatut, AobposkicHa rinepnaasisa M3, BaseKkTomis, npuitom diHacTepuay (3HUKYE PU3UK 3arasibHOToO
PM3, ane 36inbwye pm3mnK PM3 BUCOKOro CTyneHs 3105KiCHOCTi), 06epHeHMI 3B°A30K — 3 LlyKpoBMM Aiabetom (LL4) 2
TMny, xBopoboto MapKiHCOHA, WN3odpeHieto, perynapHUm npuitomom acnipuHy. aktopamm pusnky PM3, aK i iHWKX
OHKO03aXBOPIOBAHb, BBAYKAOTb MaNiHHA Ta 3N10BXMBAHHA afiKoronem. IcHye 6arato f0KasiB poni 3axBoptoBaHb 3 Me-
TaboNiYHMM KOMMNOHEHTOM B KaHugeporeHesi PM3. B ubomy acnekTi, Kpim oxkupiHHA, L Ta CC3 aKTUBHO BUBYAETHCA
ponb meTtaboniuHoro cuHapomy (MC), AKuIA 4ocuTb YacTo (4o 44%) BUABNAETLCA Y NauieHTiB 3 PM3.

BucHosKu. He3Barkatoun Ha He OAHO3HAYHi pe3ynbTaTh AOC/IAXKEHb acoLjiaLii MiXK CynyTHbOI MaTonorii 3 meTa-
60oniYHMMK NopyLleHHaMK Ta PM3, 6inblicTb 4OCNIAHWUKIB BBAXKalOTb, LLLO BOHA CNPUAIOTb PO3BUTKY, NPOrpecyBaH-
HIO Ta arpecMBHOMy nepebiry PIM3. [yKe BUCOKA MNOWMPEHICTb KAIHIYHO He3Hauummnx dopm PI3, ocobamso cepep,
NaLi€HTIB NiITHbOTO BiKYy, 3 HEOAHO3HAYHMMM NiAXOo4aMU A0 NiKyBaHHA (Big, aKTUBHOIO CMNOCTEPEXKEHHA A0 paau-
KaNbHOTO MliKyBaHHA), NOTEHLiMHA HaABHICTb CNAAYUX MiIKpOMETACTa3iB HaBiTb NPy NaTeHTHUX dopmax PI3 ceigyaThb
Npo HeobXiAHICTb YA0CKOHANEHHA TaKTUKM NiKyBaHHA. [lonepeanTn po3BUTOK s1emasbHo20 P13 € 6inbly BaXKANBUM
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HaNPAMKOM /iKyBa/ibHOT TaKTUKM, HiXK 3HUKEHHSA 3arasibHOI 3aXBOPIOBAHOCTI. Afle cyvyacHi meToam nikyBaHHA P13
CNPAMOBaHI, TONOBHUM YMHOM, Ha NponidepaTUBHY aKTUBHICTb KNITUH, AKa BIACYTHA B KAITMHAX CNAAYMX MmeTacTa-
3iB, WO POBUTH iX PE3UCTEHTHUMM A0 CTaHAAPTHUX METOAIB NPOTUNYX/MHHOI Tepanii, Wo Aa€ NiacTasu gns obrpyH-
TYBaHHA J0AATKOBUX METOAiB NiKyBaHHA, ab0 KOpeKL,ii NikyBanbHOI TaKTUKM y XBOPUX 3 LLiEtO NaTonorieto. Mepcnek-
TMBHUM HaNPAMKOM € aKTUBHE BMAB/IEHHA Ta CBOEYACHA KOPEKLiA MeTaboiuHMX NopyLLeHb y nauieHTis 3 PM3.

Knto4oBi cnoBa: pak nepeamixypoBoi 371031, BiK, LyKPOBUI AiabeT, OXKMpPiHHA, MeTaboniyHa aucninigemis, me-
TaboniyHuli cuHapom.

SIGNIFICANCE OF AGE AND CONCOMITANT PATHOLOGY WITH METABOLICDISORDERS IN THE CARCINOGENESIS
OF PROSTATE CANCER

Nalbandian T. A., Antonyan I. M.

Abstract. In Ukraine, prostate cancer (PCa) ranks first in terms of morbidity and mortality in men aged 75 years
and older, with the highest incidence in the age group of 75-79 years and mortality in the age group of 80-84 years.
There is a significant trend towards an increase in the number of patients who die within a year of diagnosis, and
this cannot be explained only by late diagnosis.

The study aims to review current publications on the significance of age and concomitant pathology with
metabolic disorders in the carcinogenesis of prostate cancer.

Object and research methods. We conducted a search and analysis of publications with the results of studies
of the associations of age, obesity, diabetes mellitus and metabolic syndrome with the features of the course of
prostate cancer and the effectiveness of treatment with full-text access to the database of the National Institutes of
Health MedLine (key words: “prostate cancer” AND “age”, “diabetes mellitus”, “obesity”, “metabolic dyslipidemia”,
“metabolic syndrome”) and in Ukrainian professional editions over the past 10 years.

Main part. 1t is hormonal and metabolic disorders that are characteristic of elderly and senile men that are key
to the development and progression of PCa. The factors significantly associated with PCa include lifestyle factors
(professional physical activity, smoking, coffee consumption, number of sexual partners, first sexual intercourse,
etc.), dietary patterns (consumption of sweetened beverages, processed meat, dairy products, soy, eggs, etc.),
anthropometric parameters (birth weight, height, weight, etc.). Among the clinical variables, the following were
associated with PCa: history of acne in adolescence, infertility, prostatitis, benign prostatic hyperplasia, vasectomy,
finasteride use (reduces the risk of overall PCa but increases the risk of high-grade PCa), and an inverse relationship
with type 2 diabetes mellitus (DM), Parkinson’s disease, schizophrenia, and regular aspirin use. Smoking and alcohol
abuse are considered to be risk factors for PCa, as well as other cancers. There is a lot of evidence for the role of
diseases with a metabolic component in the carcinogenesis of PCa. In this aspect, in addition to obesity, diabetes
mellitus and CVD, the role of metabolic syndrome (MS), which is quite often (up to 44%) detected in patients with
PCa, is being actively studied.

Conclusions. Despite the ambiguous results of studies on the association between comorbidities with metabolic
disorders and PCa, most researchers believe that they contribute to the development, progression and aggressive
course of PCa. The very high prevalence of clinically insignificant forms of PCa, especially among elderly patients,
with ambiguous treatment approaches (from active surveillance to radical treatment) and the potential presence
of dormant micrometastases, even in latent PCa, indicate the need to improve treatment tactics. Preventing the
development of lethal PCa is more important than reducing the overall morbidity. However, modern methods of
PCa treatment are aimed mainly at the proliferative activity of cells, which is absent in cells of dormant metastases,
making them resistant to standard methods of anticancer therapy, which gives grounds for justifying additional
methods of treatment or correction of treatment tactics in patients with this pathology. A promising area is the
active detection and timely correction of metabolic disorders in patients with PCa.

Key words: prostate cancer, age, diabetes mellitus, obesity, metabolic dyslipidemia, metabolic syndrome.
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