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THE ROLE OF PROLIFERATION IN THE INITIATION AND DEVELOPMENT OF THE TUMOR
PROCESS (literature review)

A.Z. GUSEINOV, T.I. SUBBOTINA, V.V. CHIZHOVA

Federal State Budgetary Educational Institution of Higher Professional Education
"Tula State University," Medical Institute, 128 Boldina St., Tula, 300028, Russia

Abstract. Proliferation refers to the process of cell division that results in an increase in tis-
sue volume. In neoplasms, proliferation is not only excessive but also relentless, with cells divid-
ing continuously. This proliferation is accompanied by cellular atypia, leading to tumor formation
and growth. The search for molecular-biological markers that help determine the biological char-
acteristics in the development and prognosis of tumors remains a current issue in modern oncol-
ogy. Recent studies have confirmed the significance of Ki-67 expression as a proliferation marker,
showing that a high percentage of Ki-67 is associated with high tumor aggressiveness and poor
disease prognosis. There are also significant differences in the expression levels of genes re-
sponsible for proliferation processes (such as c-MYC, CCND1, TERT). The pl6 protein
(p16INK4a) serves as a biological marker of carcinogenesis initiation. Increased p16 expression
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on the surface of epithelial cells is observed in precancerous changes and may be considered an
indirect marker of oncological risk. Expression level assessment allows for the identification of the
degree of proliferation disturbance and the risk of tumor development. Elevated expression of
markers such as p53, p16, and wtl in epithelial cells may serve as an additional diagnostic test
for pathological proliferation. The study of proliferation markers can enable the timely identification
of pathological proliferation foci and the selection of an appropriate strategy to eliminate or reduce
the risk of tumor development.
Keywords: proliferation, neoplasm, proliferation markers, proliferative activity, Ki-67, p16.
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THE LEVEL OF KLOTHO PROTEIN IN ESSENTIAL ARTERIAL HYPERTENSION
DEPENDING ON A RANGE OF CLINICAL AND ANAMNESTIC DATA
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Abstract. The purpose of the study is to analyze the level of Klotho protein in patients
with essential hypertension (EH) depending on various clinical and anamnestic data. Materials
and methods. A total of 120 patients were included in the study, 90 being diagnosed with hyper-
tension and forming the main group, and 30 comprising the control group. Inclusion criteria en-
compassed the presence of hypertension, stage | hypertension, and uncontrolled course. The
level of Klotho protein in blood serum was determined by enzyme-linked immunosorbent assay
(ELISA). Statistical analysis was performed using IBM SPSS Statistics 26.0 (USA). Results and
discussion. The level of Klotho protein in patients with hypertension was statistically significantly
lower (p<0.001) than in somatically healthy individuals. Additionally, the level of the studied pro-
tein was statistically significantly lower in patients with three or more risk factors compared to pa-
tients without risk factors and with 1-2 risk factors (p=0.019 and p=0.001, respectively), signifi-
cantly lower in patients with excess body weight compared to those with normal body weight
(p<0.001), significantly lower in patients with high cardiovascular risk in hypertension compared to
patients with low and moderate risk (p=0.01 and p=0.002, respectively), as well as significantly
lower in patients with comorbid pathology compared to those without comorbid pathology
(p<0.001). A negative, statistically significant, moderate strength correlation was found according
to the Cheddock scale between Klotho protein level and smoking index (-0.3), triglyceride level (-
0.3), atherogenic index (-0.3), number of comorbidities (-0.4), and creatinine level (-0.4); there
was also found a notable strength of correlation according to the Cheddock scale with body mass
index (-0.5), cholesterol level (-0.5), low-density lipoproteins (-0.5), diastolic blood pressure (-0.6),
and a high strength of correlation according to the Cheddock scale with systolic blood pressure
level (-0.7). Conclusion. The obtained data indicate a dependence of Klotho protein level on var-
ious clinical and anamnesis data in essential hypertension.

Keywords: essential arterial hypertension, cardiovascular risk, Klotho protein
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