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ɸʥʥʦʪʘʮʠʷ. ʇʦʜ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʧʨʦʮʝʩʩ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ, ʧʨʠʚʦʜʷʱʠʡ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʪʢʘʥʠ. ʇʨʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʧʨʦʣʠʬʝʨʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʠʟʙʳʪʦʯʥʘ, ʥʦ 
ʠ ʙʝʟʦʩʪʘʥʦʚʦʯʥʘ, ʢʣʝʪʢʠ ʜʝʣʷʪʩʷ ʥʝʧʨʝʨʳʚʥʦ, ʧʨʠ ʵʪʦʤ ʧʨʦʣʠʬʝʨʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʷʚʣʝʥʠʝʤ ʘʪʠʧʠʠ ʢʣʝʪʦʢ, ʧʨʠʚʦʜʷ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʨʦʩʪʫ ʦʧʫʭʦʣʠ. ʇʦʠʩʢ ʤʦʣʝʢʫʣʷʨʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ 
ʨʘʟʚʠʪʠʠ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚ ʧʨʦʛʥʦʟʝ ʦʧʫʭʦʣʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦ-
ʚʨʝʤʝʥʥʦʡ ʦʥʢʦʣʦʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʟʥʘ-
ʯʠʤʦʩʪʴ ʵʢʩʧʨʝʩʩʠʠ Ki-67 ʢʘʢ ʤʘʨʢʝʨʘ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʩʦʢʦʝ ʧʨʦʮʝʥʪʥʦʝ 
ʩʦʜʝʨʞʘʥʠʝ Ki-67 ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ ʦʧʫʭʦʣʠ ʠ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ 
ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʪ-
ʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʨʦʮʝʩʩʳ ʧʨʦʣʠʬʝʨʘʮʠʠ (ʩ-MYC, CCND1, TERT).  ɹʝʣʦʢ ʨ16 (p16INK4a) 
ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʥʘʯʘʣʘ ʢʘʥʮʝʨʦʛʝʥʝʟʘ. ʇʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʨ16 ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʥɹʳʭ ʢʣʝʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʧʨʝʜʨʘʢʦʚʳʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʤʦʞʝʪ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʝʧʨʷʤʦʡ ʤʘʨʢʝʨ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩ-
ʧʨʝʩʩʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʦʧʫʭʦʣʝ-
ʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʤʘʨʢʝʨʦʚ p53, ʨ16, wt1 ʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 
ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʪʝʩʪʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ. 
ʀʟʫʯʝʥʠʝ ʤʘʨʢʝʨʦʚ ʧʨʦʣʠʬʝʨʘʮʠʠ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʠʪʴ ʦʯʘʛʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 
ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʧʦʜʦʙʨʘʪʴ ʘʜʝʢʚʘʪʥʫʶ ʪʘʢʪʠʢʫ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʣʠʙʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʘʟ-
ʚʠʪʠʷ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. 
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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 p16 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 wt1 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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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʙʝʣʢʘ ʂʣʦʪʦ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʵʩʩʝʥʮʠʘʣʴʥʦʡ ɸɻ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʷʜʘ ʢʣʠʥʠʢʦ-ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʄʘʪʝʨʠʘʣʳ 
ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 120 ʧʘʮʠʝʥʪʦʚ, 90 ʠʟ ʥʠʭ 
ï ʵʪʦ ʧʘʮʠʝʥʪʳ ʩ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ɸɻ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ), 30 ʯʝʣʦʚʝʢ ï ʢʦʥ-
ʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʙʳʣʠ: ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʘ ɸɻ, I ʩʪʘʜʠʷ ʛʠʧʝʨʪʦʥʠ-
ʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʪʝʯʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʙʝʣʢʘ ʂʣʦʪʦ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣ-
ʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ IBM SPSS Statistics 26.0 (ʉʐɸ). ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫ-
ʞʜʝʥʠʝ. ʋʨʦʚʝʥʴ ʙʝʣʢʘ ʂʣʦʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸɻ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ (ʨ<0,001), ʯʝʤ 
ʫ ʩʦʤʘʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ. ʊʘʢʞʝ ʫʨʦʚʝʥʴ ʠʟʫʯʘʝʤʦʛʦ ʙʝʣʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ 
ʫ ʧʘʮʠʝʥʪʦʚ ʩ 3 ʠ ʙʦʣʝʝ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ 
ʩ 1-2 ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ (ʨ=0,019 ʠ ʨ=0,001, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʫ 
ʧʘʮʠʝʥʪʦʚ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ 
ʪʝʣʘ (ʨ<0,001), ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ 
ʨʠʩʢʦʤ ʧʨʠ ɸɻ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʥʠʟʢʠʤ ʠ ʫʤʝʨʝʥʥʳʤ ʨʠʩʢʦʤ (ʨ=0,01 ʠ ʨ=0,002, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦ-
ʛʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦʛʠʠ (ʨ<0,001). ɹʳʣʦ ʚʳʷʚʣʝʥʦ 
ʥʘʣʠʯʠʝ ʦʪʨʠʮʘʪʝʣʥɹʦʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ, ʚʟʘʠʤʦʩʚʷʟʠ ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ ʧʦ ʰʢʘʣʝ 
ʏʝʜʜʦʢʘ ʫʨʦʚʥʷ ʙʝʣʢʘ ʂʣʦʪʦ ʩ ʠʥʜʝʢʩʦʤ ʢʫʨʠʣʴɦ ʠʢʘ (-0,3), ʫʨʦʚʥʝʤ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (-0,3), 
ʠʥʜʝʢʩʦʤ ʘʪʝʨʦʛʝʥʥʦʩʪʠ (-0,3), ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦʛʠʠ (-0,4), ʠ ʫʨʦʚʥʝʤ ʢʨʝʘ-
ʪʠʥʠʥʘ (-0,4); ʟʘʤʝʪʥʦʡ ʩʠʣʳ ʩʚʷʟʠ ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ ʩ ʠʥʜʝʢʩʦʤ ʤʘʩʩʳ ʪʝʣʘ (-0,5), ʫʨʦʚ-
ʥʝʤ ʭʦʣʝʩʪʝʨʠʥʘ (-0,5), ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (-0,5), ʜʠʘʩʪʦʣʠʯʝʩʢʠʤ ʘʨʪʝʨʠ-
ʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ (-0,6) ʠ ʚʳʩʦʢʦʡ ʩʠʣʳ ʩʚʷʟʠ ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ ʩ ʫʨʦʚʥʝʤ ʩʠʩʪʦʣʠʯʝʩʢʠʤ 
ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝ (-0,7). ɿʘʢʣʶʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠ-
ʯʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʫʨʦʚʥʷ ʙʝʣʢʘ ʂʣʦʪʦ ʦʪ ʨʷʜʘ ʢʣʠʥʠʢʦ-ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ ʵʩʩʝʥ-
ʮʠʘʣɹʥʦʡ ɸɻ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʩʩʝʥʮʠʘʣʴʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʡ 
ʨʠʩʢ, ʙʝʣʦʢ ʂʣʦʪʦ 
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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 I 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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ɸʥʥʦʪʘʮʠʷ. ʉʝʜʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʚ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 
ʧʫʙʣʠʢʘʮʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 
ʩʝʜʘʮʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʪʨʝʩʩʘ ʫ ʜʝʪʝʡ ʚʦ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʜʫʨ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ ʩʝʜʘʮʠʠ, ʘ 
ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʳ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 
ʦʙʦʙʱʝʥʳ ʜʘʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘʭ 
ʩʝʜʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʦʮʝʥʝʥʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʠʤʝʥʝʥʠʷ ʩʝʜʘʮʠʠ ʚ ʜʝʪʩʢʦʡ 
ʩʪʦʤʘʪʦʣʦʛʠʠ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʙʳʣʠ ʙʘʟʳ ʜʘʥʥʳʭ PubMed, Google Scholar 
ʠ Cochrane Library. ʇʦʠʩʢ ʣʠʪʝʨʘʪʫʨʳ ʦʭʚʘʪʳʚʘʣ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2023 ʛʦʜʳ. ʀʩʢʣʶʯʘʣʠʩʴ 
ʩʪʘʪʴʠ, ʥʝ ʧʨʦʰʝʜʰʠʝ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʫʙʣʠʢʘʮʠʠ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 
ʫʨʦʚʥʷ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ʠʣʠ ʜʫʙʣʠʨʫʶʱʠʝ ʜʘʥʥʳʝ ʜʨʫʛʠʭ ʚʢʣʶʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʥʛʘʣʷʮʠʦʥʥʘʷ ʩʝʜʘʮʠʷ 
ʩʝʚʦʬʣʫʨʘʥʦʤ ʠ ʟʘʢʠʩʴʶ ʘʟʦʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʠ ʠʩʩʣʝʜʦʚʘʥʥʳʤ 
ʤʝʪʦʜʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʙʳʩʪʨʦʝ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʩʝʜʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ 
ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʙʦʯʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʇʝʨʦʨʘʣʴʥʘʷ ʩʝʜʘʮʠʷ ʤʠʜʘʟʦʣʘʤʦʤ 
ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʠ 
ʢʦʦʧʝʨʘʪʠʚʥʦʩʪʠ ʜʝʪʝʡ, ʥʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʟʠʨʦʚʢʠ. ɺʥʫʪʨʠʚʝʥʥʘʷ 
ʩʝʜʘʮʠʷ ʧʨʦʧʦʬʦʣʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʫʙʦʢʫʶ ʩʝʜʘʮʠʶ ʜʣʷ ʩʣʦʞʥʳʭ ʧʨʦʮʝʜʫʨ, ʥʦ ʪʨʝʙʫʝʪ 
ʥʘʣʠʯʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʤʠ 
ʦʩʣʦʞʥʝʥʠʷʤʠ. ɼʝʢʩʤʝʜʝʪʦʤʠʜʠʥ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ ʠ 
ʙʦʣʝʚʳʭ ʦʱʫɦ ʝʥʠʡ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʛʥʝʪʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʥʦ ʪʘʢʞʝ ʪʨʝʙʫʝʪ 
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺʩʝ ʤʝʪʦʜʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 


