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Ăʅʘʫʯʥʠ ʪʨʫʜʦʚʝ ʥʘ ʉʋɹ ï ʇʣʦʚʜʠʚñ ʝ ʧʝʨʠʦʜʠʯʥʦ ʥʘʫʯʥʦ ʠʟʜʘʥʠʝ, ʠʥʜʝʢʩʠʨʘʥʦ ʚ 

ʅʘʮʠʦʥʘʣʥʠʷ ʨʝʬʝʨʝʥʪʝʥ ʩʧʠʩʲʢ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʙʲʣʛʘʨʩʢʠ ʥʘʫʯʥʠ ʠʟʜʘʥʠʷ ʩ ʥʘʫʯʥʦ 

ʨʝʮʝʥʟʠʨʘʥʝ, ʧʦʜʜʲʨʞʘʥ ʦʪ ʅɸʎʀɼ. ʀʟʜʘʚʘ ʩʝ ʦʪ ʇʣʦʚʜʠʚʩʢʠʷ ʢʣʦʥ ʥʘ ʉʲʶʟ ʥʘ ʫʯʝʥʠʪʝ ʚ 

ɹʲʣʛʘʨʠʷ ï ʥʘʡ-ʛʦʣʷʤʘʪʘ ʠ ʘʚʪʦʨʠʪʝʪʥʘ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ-ʪʚʦʨʯʝʩʢʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠ. 

ʀʟʜʘʥʠʝʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʯʝʪʠʨʠ ʩʝʨʠʠ, ʚ ʢʦʠʪʦ ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʜʦʢʣʘʜʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʥʘʫʯʥʠ ʬʦʨʫʤʠ ʥʘ ʉʋɹ ï ʇʣʦʚʜʠʚ. ʊʝ ʦʙʭʚʘʱʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʥʘʫʯʥʘ ʤʠʩʲʣ. ʀʟʜʘʚʘʪ ʩʝ ʢʘʢʪʦ ʚ ʧʝʯʘʪʝʥ, ʪʘʢʘ ʠ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪ, ʩ ʦʪʜʝʣʥʠ ISSN ʥʦʤʝʨʘ: 

ʉʝʨʠʷ ɸ. ʆʙʱʝʩʪʚʝʥʠ ʥʘʫʢʠ, ʠʟʢʫʩʪʚʦ ʠ ʢʫʣʪʫʨʘ, ISSN 1311-9400 (Print); ISSN 2534-9368 

(Online); 

ʉʝʨʠʷ ɹ. ɽʩʪʝʩʪʚʝʥʠ ʠ ʭʫʤʘʥʠʪʘʨʥʠ ʥʘʫʢʠ, ISSN 1311-9192 (Print); ISSN 2534-9376 

(Online);  

ʉʝʨʠʷ ɺ. ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ, ISSN 1311-9419 (Print); ISSN 2534-9384 (Online); 

ʉʝʨʠʷ ɻ. ʄʝʜʠʮʠʥʘ, ʬʘʨʤʘʮʠʷ ʠ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ, ISSN 1311-9427 (Print); ISSN 2534-

9392 (Online). 

ʅʘʫʯʥʠʪʝ ʪʨʫʜʦʚʝ ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʥʘ ʩʘʡʪʘ ʥʘ ʉʋɹ-ʇʣʦʚʜʠʚ, ʥʘ ʘʜʨʝʩ: https://usb-

plovdiv.org/scientific-works/  

ɺʩʠʯʢʠ ʜʦʢʣʘʜʠ ʩʝ ʨʝʮʝʥʟʠʨʘʪ ʦʪ ʫʪʚʲʨʜʝʥʠ ʠ ʚʦʜʝʱʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʥʘʫʯʥʘ ʦʙʣʘʩʪ 

ʩʧʝʮʠʘʣʠʩʪʠ. 
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ʊʈɸɽʂʊʆʈʀʀ ʅɸ ɹɽʃʆɼʈʆɹʅʀʊɽ ʌʋʅʂʎʀʀ ɺ ʄʃɸɼɸ 

ɺʒɿʈɸʉʊ ï ʆʎɽʅʂɸ ʅɸ ʈʀʉʂʆɺʀʊɽ ʌɸʂʊʆʈʀ ɿɸ ʈɸʅʅɸ 

ʆɹʉʊʈʋʂʎʀʗ ʇʈʀ ɿɼʈɸɺʀ ʃʀʎɸ 

ʉʪʦʠʣʢʘ ʄʘʥʜʘʜʞʠʝʚʘ1, ʇʣʘʤʝʥʘ ʉʪʦʠʤʝʥʦʚʘ1, 

ʅʠʢʦʣʘʡ ʄʘʥʜʘʜʞʠʝʚ2, ɸʨʤʠʥʘ ɸʙʜʫʣʘʭʠ3 
1ʂʘʪʝʜʨʘ ʇʘʪʦʣʦʛʠʯʥʘ ʬʠʟʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʘʪʝʜʨʘ ʌʠʟʠʦʣʦʛʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

3ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
 

LUNG FUNCTION TRAJECTORIES AT A YOUNG AGE ï 

ASSESSMENT OF RISK FACTORS FOR EARLY OBSTRUCTION IN 

HEALTHY INDIVIDUALS  

Stoilka Mandadzhieva1, Plamena Stoimenova1, 

Nikolay Mandadzhiev2, Armina Abdulakhi 3 

1Department of Pathophysiology, Medical University of Plovdiv 
2Department of Physiology, Medical University of Plovdiv 

3 Faculty of Medicine, Medical University of Plovdiv 
 

Abstract:  Spirometry is a key measurement and the gold standard in assessing lung function 

in children and adults. From early childhood to adulthood, lung functions follow certain trajectories 

that remain relatively stable over time. The modern concept of lung function trajectories is built on 

the basis of numerous longitudinal studies that reveal the presence of trajectories from childhood, 

and they continue to be present in adulthood. This theory proposes a new approach, both on the 

growth and development of the lungs, the achievement of maximum values of lung functions in 

early adulthood, and on the early predictors of chronic lung and non-infectious diseases. Early 

airway obstruction, which is key to chronic obstructive pulmonary disease, may be present early in 

adulthood, between the ages of 20-25. However, in this age group, sufficient longitudinal studies in 

healthy individuals who may potentially develop obstructive disorders are lacking. Smoking is still 

a major risk factor, but in recent years the use of heated tobacco products and their analogues have 

become an unpredictable damaging factor, the long-term use of which is relatively little known. The 

functional study of breathing, applied at different stages of life ï puberty, young age and early 

adulthood, allows to establish the individual trajectories of lung functions, and permanently low 

values found early in life can be influenced by timely prophylactic and therapeutic approaches to 

prevent the development of further chronic noninfectious diseases. 

Keywords: lung function trajectories, healthy adults, early obstruction 

 

1. ʀɿʃʆɾɽʅʀɽ 

ɹʝʣʦʜʨʦʙʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʝʜʦʩʪʘʚʷ ʦʙʝʢʪʠʚʥʠ ʜʘʥʥʠ ʟʘ 

ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʩ ʪʦʚʘ ʩʧʠʨʦʤʝʪʨʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʣʶʯʦʚʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʟʣʘʪʝʥ 

ʩʪʘʥʜʘʨʪ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʙʝʣʦʜʨʦʙʥʦʪʦ ʟʜʨʘʚʝ ʧʨʠ ʜʝʮʘ ʠ ʚʲʟʨʘʩʪʥʠ (Stanojevic et al., 2022). 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʝ ʠʥʦʚʘʪʠʚʝʥ ʧʦʜʭʦʜ, 

ʨʘʟʢʨʠʚʘʱ ʚʟʘʠʤʦʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʚʲʟʨʘʩʪʪʘ ʠ ʧʨʦʤʝʥʠʪʝ ʚ ʙʝʣʦʜʨʦʙʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪ 

ʨʘʞʜʘʥʝʪʦ ʜʦ ʩʤʲʨʪʪʘ (Agusti et al., 2021). ʅʘʡ-ʦʙʱʦ ʪʘʟʠ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʷ ʦʩʥʦʚʥʠʪʝ 
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ʬʘʟʠ, ʧʨʝʟ ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʨʘʝʢʪʦʨʠʠʪʝ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ (Mel®n et 

al., 2024). ʇʦ ʚʨʝʤʝ ʥʘ ʧʲʨʚʘʪʘ ʬʘʟʘ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʩʘ ʚ ʧʨʦʮʝʩ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʤʘʪʫʨʘʮʠʷ, ʢʘʪʦ 

ʧʦ ʚʨʝʤʝ ʥʘ ʧʫʙʝʨʪʝʪʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʘ ʦʩʦʙʝʥʦ ʠʟʨʘʟʝʥʠ. ʇʨʠ ʨʘʞʜʘʥʝʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ 

ʥʘ ʨʝʜʠʮʘ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʫʚʨʝʞʜʘʱʠ ʤʦʞʝ ʜʘ ʩʝ ʦʪʨʘʟʠ ʚʲʨʭʫ ʪʝʤʧʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ 

ʨʘʩʪʝʞ ʥʘ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ, ʨʝʩʧ. ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʧʦ-ʢʲʩʥʦ ʚ ʞʠʚʦʪʘ 

(Melén & Guerra, 2017; Bui et al., 2017). ʈʘʩʪʝʞʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʜʦʩʪʠʛʘʪ ʩʚʦʷ ʚʲʨʭʦʚ ʝʪʘʧ ʥʘ 

ʚʲʟʨʘʩʪ ʦʪ 20-25 ʛʦʜʠʥʠ, ʢʘʪʦ ʧʨʠ ʞʝʥʠ ʪʦʟʠ ʧʠʢ ʤʦʞʝ ʜʘ ʥʘʩʪʲʧʠ ʤʘʣʢʦ ʧʦ-ʨʘʥʦ. ɺʪʦʨʘʪʘ 

ʬʘʟʘ ʝ ʬʘʟʘʪʘ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʠʣʠ ʧʣʘʪʦ, ʢʦʷʪʦ ʪʨʘʝ ʨʘʟʣʠʯʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʠ 

ʩʝ ʧʦʩʣʝʜʚʘ ʦʪ ʪʨʝʪʘʪʘ ʬʘʟʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʥʦ ʩʥʠʞʘʚʘʥʝ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʩ 

ʚʲʟʨʘʩʪʪʘ, ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʬʠʛ. 1. 

 
ʌʠʛʫʨʘ 1. ʊʨʘʝʢʪʦʨʠʠ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʦʪ ʜʝʪʩʪʚʦʪʦ ʜʦ ʩʪʘʨʦʩʪʪʘ (ʘʜʘʧʪʠʨʘʥʘ ʧʦ 

Melen, 2024). 

ɺ ʜʠʥʘʤʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʜʝʪʩʪʚʦʪʦ ʠ ʨʘʥʥʘʪʘ ʟʨʝʣʦʩʪ ʦʩʦʙʝʥ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʦʤʝʥʪʘ ʥʘ ʧʨʝʭʦʜ ʦʪ ʤʘʢʩʠʤʘʣʝʥ ʨʘʩʪʝʞ ʢʲʤ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʣʘʪʦ ʚ 

ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʚʲʟʨʘʩʪʪʘ 20-25 ʛʦʜʠʥʠ. ɼʦʢʘʪʦ ʧʨʝʟ ʬʘʟʘʪʘ ʥʘ 

ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ, ʦʩʦʙʝʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʧʫʙʝʨʪʝʪʘ, ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʥʘʩʪʲʧʠ 

ʪ.ʥʘʨ. Ăʥʘʚʘʢʩʚʘʥʝñ ʠ ʪʝʤʧʘ ʥʘ ʨʘʩʪʝʞ ʠ ʨʘʟʚʠʪʠʝ ʜʘ ʧʦʩʪʠʛʥʝ ʦʧʪʠʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ, ʪʦ ʚ 

ʤʦʤʝʥʪʘ ʥʘ ʜʦʩʪʠʛʘʥʝʪʦ ʥʘ ʧʠʢʘ, ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʩʘ ʤʥʦʛʦ ʧʦ-ʦʛʨʘʥʠʯʝʥʠ. ʊʦʚʘ ʧʨʝʜʦʧʨʝʜʝʣʷ 

ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʩʫʙʤʘʢʩʠʤʘʣʥʠ ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ, ʢʦʝʪʦ ʝ ʩʚʲʨʟʘʥʦ 

ʩ ʧʦʩʣʝʜʚʘʱ ʨʠʩʢ ʦʪ ʧʦ-ʙʲʨʟ ʩʧʘʜ ʥʘ ʬʫʥʢʮʠʠʪʝ ʩ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʚʲʟʨʘʩʪʪʘ. ʊʨʷʙʚʘ ʜʘ 

ʦʪʙʝʣʝʞʠʤ, ʯʝ ʪʦʟʠ ʧʨʦʮʝʩ ʥʘ ʧʦ-ʙʲʨʟ ʩʧʘʜ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʢʘʢʪʦ ʧʨʠ ʣʠʮʘ, ʠʟʣʦʞʝʥʠ 

ʥʘ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʪʶʪʶʥʦʧʫʰʝʥʝ ʠ ʘʪʤʦʩʬʝʨʥʦ ʟʘʤʲʨʩʷʚʘʥʝ, ʪʘʢʘ ʠ ʧʨʠ ʣʠʮʘ, ʧʨʠ 

ʢʦʠʪʦ ʣʠʧʩʚʘʪ ʪʝʟʠ ʫʚʨʝʞʜʘʱʠ ʝʬʝʢʪʠ, ʥʦ ʩʥʠʞʝʥʠʪʝ ʙʝʣʦʜʨʦʙʥʠ ʪʨʘʝʢʪʦʨʠʠ ʩʣʝʜʚʘʪ ʦʱʝ ʦʪ 

ʨʘʥʥʦʪʦ ʜʝʪʩʪʚʦ.  

ʇʦ ʚʨʝʤʝ ʥʘ ʬʘʟʘ 1 ʥʘ ʨʘʩʪʝʞ ʜʝʡʩʪʚʘʪ ʢʘʢʪʦ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʨʘʩʪʝʞʘ, ʪʘʢʘ 

ʠ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʙʝʣʦʜʨʦʙʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʧʘʩʠʚʥʦ ʠ ʘʢʪʠʚʥʦ ʪʶʪʶʥʦʧʫʰʝʥʝ ʠ ʜʨ. 

ʆʪʢʨʦʷʚʘʪ ʩʝ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʤʝʭʘʥʠʟʤʘ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʥʘʨʫʰʝʥ ʙʝʣʦʜʨʦʙʝʥ ʨʘʩʪʝʞ ʠ 

ʧʦʚʣʠʷʚʘʪ ʜʦʩʪʠʛʘʥʝʪʦ ʥʘ ʤʘʢʩʠʤʘʣʥʠ ʙʝʣʦʜʨʦʙʥʠ ʬʫʥʢʮʠʠ, ʢʘʪʦ ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʙʷʩʥʝʥʠ 

ʩ ʪʨʠ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʦʙʱʠ ʤʝʭʘʥʠʟʤʠ: 

ʇʲʨʚʠʷʪ ʤʝʭʘʥʠʟʲʤ ʚʢʣʶʯʚʘ ʘʙʥʦʨʤʝʥ ʙʝʣʦʜʨʦʙʝʥ ʨʘʩʪʝʞ ʩ ʚʲʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ 

ʦʱʝ ʚʲʪʨʝʫʪʨʦʙʥʦ, ʪʲʡ ʢʘʪʦ ʜʦ 40% ʦʪ ʜʝʬʠʮʠʪʘ ʚ ʜʠʭʘʪʝʣʥʠʪʝ ʬʫʥʢʮʠʠ, ʫʩʪʘʥʦʚʝʥ ʥʘ 

ʚʲʟʨʘʩʪ 6-7 ʛʦʜʠʥʠ, ʧʝʨʩʠʩʪʠʨʘ ʦʱʝ ʧʨʠ ʨʘʞʜʘʥʝʪʦ. ɻʝʥʝʪʠʯʥʦʪʦ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʠʝ ʢʲʤ 

ʦʙʩʪʨʫʢʪʠʚʥʠ ʙʝʣʦʜʨʦʙʥʠ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʩʝ ʦʪʢʨʠʚʘ ʩʢʦʨʦ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ ʢʘʢʪʦ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʨʫʰʝʥʘ ʬʫʥʢʮʠʷ ʥʘ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ, ʪʘʢʘ ʠ ʢʘʪʦ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʪʝʞʢʠ 

ʭʨʠʧʦʚʝ, ʘʩʪʤʘ ʠ ʠʥʬʝʢʮʠʠ ʥʘ ʜʦʣʥʠʪʝ ʜʠʭʘʪʝʣʥʠ ʧʲʪʠʱʘ (Pedersen et al., 2025). 

ɺʪʦʨʠʷʪ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʲʤ ʝ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʚʘʢʩʚʘʥʝ ʥʘ ɹʌ ʧʦ ʚʨʝʤʝ ʥʘ 

ʜʝʪʩʪʚʦʪʦ ʠ ʧʫʙʝʨʪʝʪʘ ï ʜʘʥʥʠʪʝ ʩʦʯʘʪ, ʯʝ ʠʤʘ ʪ.ʥʘʨ. ʧʨʦʟʦʨʝʮ ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʘʚʘʢʩʚʘʥʝ, 
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ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʚʲʟʩʪʘʥʦʚʝʥ ʥʦʨʤʘʣʥʠʷ ʪʝʤʧ ʥʘ ʥʘʨʘʩʪʚʘʥʝ (Melén et al., 

2024). 

ʊʨʝʪʠʷʪ ʤʝʭʘʥʠʟʲʤ ʝ ʝʢʩʮʝʩʠʚʥʦ ʩʥʠʞʝʥʠʝ ʥʘ ɹʌ ʧʦ ʚʨʝʤʝ ʥʘ ʜʝʪʩʪʚʦʪʦ, ʧʫʙʝʨʪʝʪʘ 

ʠ ʨʘʥʥʘʪʘ ʟʨʝʣʦʩʪ. ɺʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʪʦʟʠ ʤʝʭʘʥʠʟʲʤ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʥʘʣʠʯʠʝʪʦ ʢʘʢʪʦ ʥʘ 

ʭʨʦʥʠʯʥʠ ʙʝʣʦʜʨʦʙʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʪʘʢʘ ʠ ʦʪ ʝʢʩʮʝʩʠʚʥʘʪʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʚʨʝʜʥʠ ʬʘʢʪʦʨʠ 

ʢʘʪʦ ʧʘʩʠʚʥʦ ʠ ʘʢʪʠʚʥʦ ʪʶʪʶʥʦʧʫʰʝʥʝ, ʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʥʘʛʨʝʚʘʝʤʠ 

ʪʶʪʶʥʝʚʠ ʠʟʜʝʣʠʷ ʠ ʪʝʭʥʠ ʘʥʘʣʦʟʠ (Weber et al., 2025; Rebuli et al., 2023). 

ʊʘʢʘ ʚʲʟʥʠʢʚʘ ʚʲʧʨʦʩʲʪ, ʘʢʦ ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʥʝ ʩʝ ʨʘʟʚʠʚʘʪ ʥʦʨʤʘʣʥʦ, ʩʘʤʦ ʪʝ ʣʠ ʩʘ 

ʟʘʩʝʛʥʘʪʠ ʢʘʪʦ ʦʨʛʘʥ? Agusti and colleagues ʪʝʩʪʚʘʪ ʪʘʟʠ ʭʠʧʦʪʝʟʘ ʚʲʚ Framingham Offspring 

cohort ʠ ʷ ʚʘʣʠʜʠʨʘʪ ʚ Coronary Artery Risk Development in Young Adults (CARDIA) ʢʦʭʦʨʪʘ, 

ʢʘʪʦ ʧʦʩʦʯʚʘʪ, ʯʝ ʣʠʮʘʪʘ ʩ ʥʠʩʢʠ ʙʝʣʦʜʨʦʙʥʠ ʬʫʥʢʮʠʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʥʥʘʪʘ ʟʨʝʣʦʩʪ ʠʤʘʪ ʧʦ-

ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʢʘʨʜʠʦ-ʚʘʩʢʫʣʘʨʥʠ ʠ ʤʝʪʘʙʦʣʠʪʥʠ ʥʘʨʫʰʝʥʠʷ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪ ʠ ʧʦ-ʯʝʩʪʦ ʠ 

ʧʦ-ʨʘʥʥʦ /ʧʦʯʪʠ ʜʝʩʝʪʠʣʝʪʠʝ/ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʜʨʫʛʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʩʤʲʨʪʥʦʩʪ 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʣʠʮʘ ʩ ʥʦʨʤʘʣʥʘ ʙʝʣʦʜʨʦʙʥʘ ʬʫʥʢʮʠʷ (Agusti & Faner, 2019; Breyer-Kohansal et 

al., 2020). 

ʆʩʥʦʚʥʠʪʝ ʧʘʪʦʛʝʥʝʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʫʩʢʦʨʝʥʦʪʦ ʩʥʠʞʘʚʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʟʨʝʣʦʩʪʪʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ 

ʧʨʦʪʝʘʟʠ ʠ ʘʥʪʠʧʨʦʪʝʘʟʠ ʠ ʘʙʥʦʨʤʥʠʷ ʧʨʦʚʲʟʧʘʣʠʪʝʣʝʥ ʦʪʛʦʚʦʨ ʧʨʠ ʠʥʭʘʣʠʨʘʥʝʪʦ ʥʘ 

ʪʦʢʩʠʯʥʠ ʯʘʩʪʠʮʠ ʠ ʛʘʟʦʚʝ, ʚ ʯʘʩʪʥʦʩʪ ʩʚʲʨʟʘʥʠ ʩ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ. ɺ 

ʜʦʧʲʣʥʝʥʠʝ ʦʙʘʯʝ ʚʩʠʯʢʠ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʤʥʦʛʦ ʧʦ-ʢʦʤʧʣʝʢʩʥʠ ʧʨʦʤʝʥʠ, 

ʢʦʠʪʦ ʜʦʨʠ ʟʘʩʷʛʘʪ ʙʠʦʣʦʛʠʯʥʠ ʤʝʭʘʥʠʟʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʢʣʝʪʲʯʥʘʪʘ ʘʧʦʧʪʦʟʘ, ʨʝʤʦʜʝʣʠʨʘʥʝ ʠ 

ʨʝʜʠʮʘ ʜʨʫʛʠ. 

ʂʲʤ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʢʘʪʦ ʪʶʪʶʥʦʧʫʰʝʥʝ ʠ ʘʪʤʦʩʬʝʨʥʦʪʦ ʟʘʤʲʨʩʷʚʘʥʝ 

ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʝ ʜʦʙʘʚʷ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʥʘʛʨʝʚʘʝʤʠ 

ʪʶʪʶʥʝʚʠ ʠʟʜʝʣʠʷ ʠ ʪʝʭʥʠʪʝ ʘʥʘʣʦʟʠ, ʢʘʢʪʦ ʚʲʨʭʫ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʩʪʝʞʘ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ 

ʬʫʥʢʮʠʠ, ʪʘʢʘ ʠ ʚʲʨʭʫ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʝʭʥʠʷ ʤʘʢʩʠʤʫʤ. ʊʦʟʠ ʪʠʧ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʚʩʝ ʦʱʝ ʚ 

ʥʘʯʘʣʝʥ ʝʪʘʧ, ʧʦʨʘʜʠ ʦʪʥʦʩʠʪʝʣʥʦ ʢʨʘʪʢʠʷ ʧʝʨʠʦʜ ʥʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʪʘʢʲʚ ʪʠʧ ʧʨʦʜʫʢʪʠ. ʂʲʤ 

ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʣʠʧʩʚʘʪ ʛʦʣʝʤʠ ʜʲʣʛʦʩʨʦʯʥʠ ʢʦʭʦʨʪʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʩʨʘʚʥʠʤʠ ʩ ʪʝʟʠ ʟʘ 

ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ ʠʣʠ ʟʘʤʲʨʩʷʚʘʥʝʪʦ ʥʘ ʚʲʟʜʫʭʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʚʝʨʦʷʪʥʦ ʧʨʝʜʧʦʣʘʛʘʝʤʠʪʝ 

ʫʚʨʝʞʜʘʱʠ ʤʝʭʘʥʠʟʤʠ ʩʘ ʘʥʘʣʦʛʠʯʥʠ ʥʘ ʪʝʟʠ ʧʨʠ ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ, ʢʘʪʦ ʚʝʡʧʠʥʛʲʪ ʤʦʞʝ ʜʘ 

ʚʣʠʷʝ, ʢʘʢʪʦ ʚʲʨʭʫ ʥʠʚʦʪʦ, ʪʘʢʘ ʠ ʚʲʨʭʫ ʪʝʤʧʘ ʥʘ ʩʧʘʜ ʥʘ ʙʝʣʦʜʨʦʙʥʘʪʘ ʬʫʥʢʮʠʷ ʚ ʦʙʱʘʪʘ 

ʧʦʧʫʣʘʮʠʷ (Jonas, 2022; Alexander et al., 2020). 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʦ-ʥʠʩʢʠʪʝ ʦʪ ʥʦʨʤʘʣʥʦʪʦ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʙʝʣʦʜʨʦʙʥʘʪʘ ʬʫʥʢʮʠʷ ʩʘ 

ʩʚʲʨʟʘʥʠ ʢʘʢʪʦ ʩʲʩ ʟʥʘʯʠʤʠ ʩʲʨʜʝʯʥʦʩʲʜʦʚʠ ʠ ʤʝʪʘʙʦʣʠʪʥʠ ʧʦʩʣʝʜʠʮʠ ʟʘ ʟʜʨʘʚʝʪʦ, ʪʘʢʘ ʠ ʩ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʘ ʩʤʲʨʪ. ɼʝʪʘʡʣʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʩʧʠʨʦʤʝʪʨʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʚʲʚ ʚʲʟʨʘʩʪʪʘ 20-

25 ʛʦʜʠʥʠ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʧʦ-ʥʠʩʢʠ ʦʪ ʧʨʝʜʚʠʜʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʥʘ 

ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʱʝ ʧʨʝʜʦʩʪʘʚʠ ʚʲʟʤʦʞʥʦʩʪʪʠ ʟʘ ʧʨʝʚʝʥʮʠʷ ʥʘ ʘʩʦʮʠʠʨʘʥʠʪʝ ʩ ʪʦʚʘ 

ʩʲʩʪʦʷʥʠʷ (Agusti et al., 2021; Lange et al., 2015). 

ʈʘʥʥʘʪʘ ʦʙʩʪʨʫʢʮʠʷ ʥʘ ʜʠʭʘʪʝʣʥʠʪʝ ʧʲʪʠʱʘ, ʢʦʷʪʦ ʝ ʢʣʶʯʦʚʘ ʟʘ ʭʨʦʥʠʯʥʠʪʝ 

ʦʙʩʪʨʫʢʪʠʚʥʠ ʙʝʣʦʜʨʦʙʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʤʦʞʝ ʜʘ ʝ ʥʘʣʠʮʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʟʨʝʣʦʩʪʪʘ, ʥʘ ʚʲʟʨʘʩʪ 

ʤʝʞʜʫ 20-25 ʛʦʜʠʥʠ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʦʙʩʪʨʫʢʮʠʷʪʘ ʥʘ ʚʲʟʜʫʰʥʠʷ ʧʦʪʦʢ ʧʨʠ ʤʣʘʜʠ ʚʲʟʨʘʩʪʥʠ 

ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʪʝʭʥʠʪʝ ʚʨʝʜʥʠ ʥʘʚʠʮʠ, ʥʘʧʨ. ʪʶʪʶʥʦʧʫʰʝʥʝ ʠ ʫʧʦʪʨʝʙʘ ʥʘ 

ʥʘʛʨʝʚʘʝʤʠ ʪʶʪʶʥʝʚʠ ʠʟʜʝʣʠʷ ʠ ʪʝʭʥʠʪʝ ʘʥʘʣʦʟʠ, ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 

ʩʪʨʘʪʝʛʠʠ ʟʘ ʨʘʥʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʜʘ ʧʦʩʣʫʞʠ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʙʲʜʝʱʠ 

ʠʥʪʝʨʚʝʥʮʠʦʥʥʠ ʧʨʦʫʯʚʘʥʠʷ. ʄʣʘʜʠʪʝ ʚʲʟʨʘʩʪʥʠ ʩ ʦʙʩʪʨʫʢʮʠʷ ʥʘ ʚʲʟʜʫʰʥʠʷ ʧʦʪʦʢ ʩʧʦʨʝʜ 

FEV1/FVC < LLN ʚʝʨʦʷʪʥʦ ʩʘ ʩ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʟʘ ʧʦʩʣʝʜʚʘʱʦ ʨʘʟʚʠʪʠʝ ʥʘ ʍʆɹɹ ʚ ʩʨʘʚʥʝʥʠʝ 

ʩ ʪʝʟʠ ʩ ʥʦʨʤʘʣʥʘ ʙʝʣʦʜʨʦʙʥʘ ʬʫʥʢʮʠʷ. ʇʦʥʘʩʪʦʷʱʝʤ, ʥʦʚʠ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʍʆɹɹ ʚʦʜʠ 

ʥʘʯʘʣʦʪʦ ʩʠ ʦʱʝ ʦʪ ʨʘʥʥʘʪʘ ʚʲʟʨʘʩʪ ʠ ʩʝ ʨʘʟʚʠʚʘ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. ʌʦʢʫʩʲʪ ʚʲʨʭʫ ʤʣʘʜʠ 

ʚʲʟʨʘʩʪʥʠ ʩ ʦʙʩʪʨʫʢʮʠʷ ʥʘ ʚʲʟʜʫʰʥʠʷ ʧʦʪʦʢ ʝ ʢʣʠʥʠʯʥʦ ʨʝʣʝʚʘʥʪʝʥ ʩ ʮʝʣ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ 

ʠʣʠ ʟʘʙʘʚʷʥʝ ʥʘ ʧʨʦʛʨʝʩʠʷʪʘ ʢʲʤ ʍʆɹɹ ʚ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʦʪ ʞʠʚʦʪʘ (Allen, 2019). 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʨʘʟʣʠʯʥʠ ʧʦʧʫʣʘʮʠʠ ʧʨʝʜʩʪʦʠ ʜʘ ʠʟʚʲʨʰʘʪ ʝʤʧʠʨʠʯʥʦ ʚʘʣʠʜʠʨʘʥʝ ʠ 

ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʧʨʝʜʠʢʪʠʚʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʙʥʦʨʤʥʠʪʝ ʩʧʠʨʦʤʝʪʨʠʯʥʠ ʩʪʦʡʥʦʩʪʠ, 

ʧʨʦʫʯʝʥʠ ʠ ʧʦʪʚʲʨʜʝʥʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦ ʥʠʚʦ ʧʨʠ ʨʘʟʣʠʯʥʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ (¢olak et al., 

2025). 
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2. ɿɸʂʃʖʏɽʅʀɽ  

ʉʧʠʨʦʤʝʪʨʠʷʪʘ ʝ ʣʝʩʝʥ, ʥʘʜʝʞʜʝʥ ʠ ʜʦʩʪʦʚʝʨʝʥ ʤʝʪʦʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʙʝʣʦʜʨʦʙʥʠʪʝ 

ʬʫʥʢʮʠʠ, ʢʦʡʪʦ ʠʤʘ ʧʦʪʝʥʮʠʘʣʘ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʛʣʦʙʘʣʝʥ ʟʜʨʘʚʝʥ ʧʦʢʘʟʘʪʝʣ, ʢʦʡʪʦ ʜʘ 

ʤʦʥʠʪʦʨʠʨʘ ʣʠʮʘ ʥʘ ʚʩʷʢʘ ʚʲʟʨʘʩʪ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʥʘʡ-ʥʠʩʢʠʪʝ ʪʨʘʝʢʪʦʨʠʠ ʥʘ 

ʙʝʣʦʜʨʦʙʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʨʝʩʧʠʨʘʪʦʨʥʠ ʠ ʜʨʫʛʠ 

ʥʝʠʥʬʝʢʮʠʦʟʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 
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ʄʆɿʒʂʒʊ ʇʆɼ ʆɹʉɸɼɸʊɸ ʅɸ TREPONEMA PALLIDUM : 

ʅɽɺʈʆɸʅɸʊʆʄʀʏʅʀ ʀ ʂʆɻʅʀʊʀɺʅʀ ʇʈʆʄɽʅʀ ʇʈʀ 

ʅɽɺʈʆʉʀʌʀʃʀʉ 

ɸʥʛʝʣ ʇʘʣʠʢʨʫʰʝʚ1, ʇʝʪʲʨ-ʇʨʝʩʣʘʚ ʇʝʪʨʦʚ2, ʇʣʘʤʝʥ ʇʝʥʯʝʚ1, ɼʘʨʠʥʘ 

ʈʫʩʯʫʢʦʚʘ3, ɼʝʣʷʥ ɼʠʤʠʪʨʦʚ1, ʊʝʦʜʦʨ ɸʣʝʢʩʠʝʚ4, ɼʘʨʠʥʘ ɹʘʨʙʫʪʩʢʘ2 

1ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʘʪʝʜʨʘ ʧʦ ɸʥʘʪʦʤʠʷ, ʍʠʩʪʦʣʦʛʠʷ ʠ ɽʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʂʘʪʝʜʨʘ ʧʦ ɸʢʫʰʝʨʩʢʠ ʛʨʠʞʠ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

4ʉʝʢʮʠʷ ʧʦ ɼʝʨʤʘʪʦʣʦʛʠʷ ʠ ɺʝʥʝʨʦʣʦʛʠʷ, ʂʘʪʝʜʨʘ ʧʦ ʇʨʦʧʝʜʝʚʪʠʢʘ ʥʘ 

ʍʠʨʫʨʛʠʯʥʠʪʝ ʙʦʣʝʩʪʠ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

THE BRAIN UNDER THE SIEGE BY TREPONEMA PALLIDUM : 

NEUROANATOMICAL AND COGNITIVE CHANGES IN 

NEUROSYPHILIS  

Angel Palikrushev1, Petar-Preslav Petrov2, Plamen Penchev1, Darina 

Ruschukova3, Delyan Dimitrov1, Teodor Aleksiev4, Darina Barbutska2 
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4Section of Dermatology and Venereology, Department of Propedeutics of 

Surgical Diseases, Medical University of Plovdiv 
 

Abstract:  Neurosyphilis is a serious complication, caused by the bacterium Treponema 

pallidum. The pathological process is characterized by changes in the normal structure of the central 

nervous system and different cognitive deficits. Atrophy, lesions and inflammatory changes, that are 

connected with memory and concentration issues, are some of the major clinical manifestations. 

Early diagnosis and proper therapy are of great importance for the prevention of late stage 

complications of neurosyphilis. 

Keywords: neurosyphilis, Treponema pallidum, neuroanatomical changes 

 

1. ɺʒɺɽɼɽʅʀɽ 

Treponema pallidum, ssp. Pallidum ʝ ʯʘʩʪ ʦʪ ʩʝʤʝʡʩʪʚʦ Spirochaetaceae. ʊʷ ʝ 

ʧʨʠʯʠʥʠʪʝʣʷʪ ʥʘ ʩʠʬʠʣʠʩ. ʇʨʠʪʝʞʘʚʘ ʩʣʝʜʥʘʪʘ ʤʦʨʬʦʣʦʛʠʷ- ʛʨʘʤ-ʦʪʨʠʮʘʪʝʣʥʘ, ʪʲʥʢʘ ʠ 

ʜʲʣʛʘ, ʩʧʠʨʘʣʦʚʠʜʥʦ ʠʟʚʠʪʘ ʠ ʙʲʨʟʦʧʦʜʚʠʞʥʘ. ɼʚʠʞʝʥʠʝʪʦ ʠ ʩʝ ʜʲʣʞʠ ʥʘ ʩʧʠʨʘʣʦʚʠʜʥʦ 

ʠʟʚʠʪʠ ʘʢʩʠʘʣʥʠ ʬʠʣʘʤʝʥʪʠ. ɺʭʦʜʥʘʪʘ ʚʨʘʪʘ ʟʘ Treponema pallidum, ʧʨʝʟ ʢʦʷʪʦ ʧʨʦʥʠʢʚʘ ʚ 

ʦʨʛʘʥʠʟʤʘ, ʩʘ ʤʫʢʦʟʥʠʪʝ ʤʝʤʙʨʘʥʠ ʠ ʥʘʨʘʥʝʥ ʢʦʞʝʥ ʝʧʠʪʝʣ, ʢʘʪʦ ʪʦʚʘ ʩʝ ʩʣʫʯʚʘ ʥʘʡ-ʯʝʩʪʦ ʧʦ 

ʚʨʝʤʝ ʥʘ ʥʝʙʝʟʦʧʘʩʝʥ ʧʦʣʦʚ ʘʢʪ (Wu et al., 2024; Ha et al., 2024). ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʯʝʩʪʦ ʩʝ 

ʦʧʠʩʚʘ ʢʘʪʦ Ăʚʝʣʠʢʠʷʪ ʠʤʠʪʘʪʦʨñ, ʧʦʨʘʜʠ ʤʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʘʪʘ ʢʘʨʪʠʥʘ, 

ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʥʘʧʦʜʦʙʷʚʘ ʨʘʟʣʠʯʥʠ ʜʨʫʛʠ ʟʘʙʦʣʷʚʘʥʠʷ. ʋʩʧʷʚʘ ʜʘ ʧʨʝʦʜʦʣʝʝ ʠʤʫʥʥʘʪʘ 

ʟʘʱʠʪʘ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʤʘʣʢʦʪʦ ʩʠ ʘʥʪʠʛʝʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʠ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʩʠ ʜʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʤʝʞʜʫʝʥʜʦʪʝʣʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ (Fadel et al., 2024). 
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ʅʝʚʨʦʩʠʬʠʣʠʩ ʝ ʪʘʢʘʚʘ ʠʥʬʝʢʮʠʷ ʩ Treponema pallidum, ʢʦʷʪʦ ʟʘʩʷʛʘ ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ 

ʩʠʩʪʝʤʘ (ʎʅʉ). ʀʥʚʘʟʠʷʪʘ ʥʘ Treponema pallidum ʚ ʎʅʉ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ ʚʩʷʢʦ 

ʚʨʝʤʝ ʥʘ ʩʠʬʠʣʠʩʥʘʪʘ ʠʥʬʝʢʮʠʷ (Wu et al., 2024). 

ɿʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʩʝ ʠʟʩʣʝʜʚʘ ʣʠʢʚʦʨ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʥʝʩʧʝʮʠʬʠʯʥʠ ʥʝʪʨʝʧʦʥʝʤʥʠ ʪʝʩʪʦʚʝ (VDRL, RPR) ʠ ʩʧʝʮʠʬʠʯʥʠ ʪʨʝʧʦʥʝʤʥʠ ʪʝʩʪʦʚʝ 

(TPHA) (Wu et al., 2024). 

ʆʧʠʩʚʘʪ ʩʝ ʩʣʝʜʥʠʪʝ ʬʦʨʤʠ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩ: ʘʩʠʤʧʪʦʤʘʪʠʯʝʥ ʥʝʚʨʦʩʠʬʠʣʠʩ, 

ʤʝʥʠʥʛʝʘʣʝʥ ʥʝʚʨʦʩʠʬʠʣʠʩ, ʤʝʥʠʥʛʦʚʘʩʢʫʣʘʨʝʥ ʥʝʚʨʦʩʠʬʠʣʠʩ, ʩʠʬʠʣʠʩʥʘ ʧʘʨʝʟʘ, Tabes 

dorsalis ʠ ʘʪʠʧʠʯʝʥ ʥʝʚʨʦʩʠʬʠʣʠʩ. 

ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʥʝʚʨʦʘʥʘʪʦʤʠʯʥʠ ʧʨʦʤʝʥʠ, ʢʦʛʥʠʪʠʚʥʠ ʠ ʧʩʠʭʦʣʦʛʠʯʥʠ 

ʜʝʬʠʮʠʪʠ, ʢʘʢʪʦ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ ʪʷʭʥʦʪʦ ʚʲʟʥʠʢʚʘʥʝ, ʝ ʚʘʞʥʦ ʟʘ ʥʘʚʨʝʤʝʥʥʦʪʦ ʠ ʧʨʘʚʠʣʥʦ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʘ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʇʘʪʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʠ ʩ Treponema pallidum, ʟʘʩʷʛʘʪ ʦʩʥʦʚʥʦ ʢʨʲʚʦʥʦʩʥʠʪʝ 

ʩʲʜʦʚʝ. ʄʘʢʨʦʬʘʛʠʪʝ ʠʤʘʪ ʛʦʣʷʤʘ ʨʦʣʷ ʟʘ ʝʣʠʤʠʥʠʨʘʥʝʪʦ ʥʘ ʙʘʢʪʝʨʠʷʪʘ, ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʫʚʝʣʠʯʝʥʘ ʩʝʢʨʝʮʠʷ ʥʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ (Waugh et al., 2025). ʉʣʝʜʩʪʚʠʝ 

ʠʥʬʝʢʮʠʷʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʙʣʠʪʠʨʘʱ ʝʥʜʘʨʪʝʨʠʪ ʠ ʧʝʨʠʚʘʩʢʫʣʘʨʥʠ ʣʠʤʬʦʮʠʪʥʠ 

ʠʥʬʠʣʪʨʘʪʠ, ʢʦʠʪʦ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʜʝʣʷʱʠ ʩʝ ʣʠʤʬʦʮʠʪʠ, ʭʠʩʪʠʦʮʠʪʠ, ʤʘʢʨʦʬʘʛʠ (Gager et al., 

1968; Bhandari et al., 2024). ʇʨʠ ʥʝʚʨʦʩʠʬʠʣʠʩ ʩʘ ʟʘʩʝʛʥʘʪʠ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʠʪʝ ʘʨʪʝʨʠʠ, ʢʘʪʦ 

ʧʦʚʠʰʝʥʘʪʘ ʩʝʢʨʝʮʠʷ ʥʘ ʮʠʪʦʢʠʥʠ ʚʦʜʠ ʜʦ ʫʚʨʝʞʜʘʥʝʪʦ ʥʘ ʥʝʚʨʦʥʠʪʝ ʠ ʜʦʨʠ ʪʷʭʥʘʪʘ ʩʤʲʨʪ. 

ɺ ʢʲʩʥʠʪʝ ʬʘʟʠ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʥʘʪʘ ʠʥʬʝʢʮʠʷ Treponemana pallidum ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʚ 

ʤʦʟʲʯʥʦʪʦ ʚʝʱʝʩʪʚʦ (Ha et al., 2024). ʄʝʭʘʥʠʟʤʲʪ, ʯʨʝʟ ʢʦʡʪʦ Treponema pallidum ʧʨʝʤʠʥʘʚʘ 

ʧʨʝʟ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘ ʙʘʨʠʝʨʘ ʝ ʥʝʷʩʝʥ, ʥʦ ʚ ʩʚʝʪʦʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʩʘ ʦʧʠʩʘʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʦʠʪʦ ʫʩʪʘʥʦʚʷʚʘʪ ʧʨʦʤʷʥʘ ʚ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʧʨʦʪʝʠʥʠʪʝ, ʫʯʘʩʪʚʘʱʠ ʚ 

ʤʝʞʜʫʢʣʝʪʲʯʥʠʪʝ ʢʦʥʪʘʢʪʠ ʦʪ ʪʠʧʘ tight junction (ZO-1, Occludin, Claudin-5), ʢʦʠʪʦ ʩʘ 

ʦʩʥʦʚʦʧʦʣʘʛʘʱʠ ʟʘ ʧʨʘʚʠʣʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘ ʙʘʨʠʝʨʘ (Lu et al., 2022).  

ʈʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʘ ʠ ʧʨʦʠʟʣʠʟʘʱʠʪʝ ʦʪ ʪʷʭ ʥʝʚʨʦʘʥʘʪʦʤʠʯʥʠ 

ʧʨʦʤʝʥʠ, ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʦʙʨʘʟʥʦ ʠʟʩʣʝʜʚʘʥʝ (He et al., 2025; Pujari ʝt al., 2021).  

ɸʩʠʤʧʪʦʤʘʪʠʯʥʠʷʪ ʥʝʚʨʦʩʠʬʠʣʠʩ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ Treponema 

pallidum ʚ ʮʝʨʝʙʨʦʩʧʠʘʥʣʥʘʪʘ ʪʝʯʥʦʩʪ, ʥʦ ʙʝʟ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʥʝʚʨʦʣʦʛʠʯʥʠ 

ʩʠʤʧʪʦʤʠ. ʆʩʚʝʥ ʩʘʤʘʪʘ ʙʘʢʪʝʨʠʷ, ʚ ʣʠʢʚʦʨʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʣʝʦʮʠʪʦʟʘ ʠ ʧʦʚʠʰʝʥʠ ʥʠʚʘ ʥʘ 

ʧʨʦʪʝʠʥʠ. ʉʲʩʪʦʷʥʠʝʪʦ ʠʟʠʩʢʚʘ ʣʝʯʝʥʠʝ (Ha et al., 2024; Pujari et al., 2021). 

ʄʝʥʠʥʛʝʘʣʥʠʷʪ ʥʝʚʨʦʩʠʬʠʣʠʩ ʝ ʨʘʥʥʘ ʧʨʦʷʚʘ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʥʘʪʘ ʠʥʬʝʢʮʠʷ, ʢʦʷʪʦ 

ʟʘʩʷʛʘ ʤʦʟʲʯʥʠʪʝ ʦʙʚʠʚʢʠ. ʇʨʦʷʚʘʚʘ ʩʝ ʢʘʪʦ ʧʘʭʠʤʝʥʠʥʛʝʘʣʥʦ ʠʣʠ ʣʝʧʪʦʤʝʥʠʥʛʝʘʣʥʦ 

ʚʲʟʧʘʣʝʥʠʝ. ʄʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠʥʬʣʘʤʘʪʦʨʝʥ ʝʢʩʫʜʘʪ ʦʢʦʣʦ ʤʝʥʠʥʛʠʪʝ ʢʘʢʪʦ ʠ ʫʚʨʝʜʠ 

ʥʘ ʯʝʨʝʧʥʦʤʦʟʲʯʥʠʪʝ ʥʝʨʚʠ, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʦʧʠʩʚʘʪ ʧʨʦʙʣʝʤʠ ʩ N. Facialis, N. 

Vestibulocochlearis, N. Abducens ʠ N. Opticus. ʉʠʤʧʪʦʤʘʪʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʚʢʣʶʯʚʘ ʛʣʘʚʦʙʦʣʠʝ, 

ʛʘʜʝʥʝ, ʧʦʚʨʲʱʘʥʝ, ʙʦʣʢʠ ʚʲʚ ʚʨʘʪʘ, ʦʙʲʨʢʚʘʥʝ (Ha et al., 2024). ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʟʘʩʝʛʥʘʪʠ 

ʯʝʨʝʧʥʦʤʦʟʲʯʥʠ ʥʝʨʚʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʣʫʭʦʚʠ ʜʝʬʠʮʠʪʠ, ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʦʯʥʘʪʘ ʷʙʲʣʢʘ 

ʥʘʚʲʪʨʝ ʠ ʜʠʧʣʦʧʠʷ (Pujari et al., 2021).  

ʄʝʥʠʥʛʦʚʘʩʢʫʣʘʨʥʠʷʪ ʥʝʚʨʦʩʠʬʠʣʠʩ ʝ ʦʪʥʦʚʦ ʨʘʥʥʘ ʧʨʦʷʚʘ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʥʘʪʘ 

ʠʥʬʝʢʮʠʷ. ʍʘʨʘʢʪʝʨʠʟʠʨʘ ʩʝ ʤʝʥʠʥʛʝʘʣʥʦ ʚʲʟʧʘʣʝʥʠʝ ʠ ʝʥʜʘʨʪʝʨʠʪ ʥʘ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʠʪʝ 

ʘʨʪʝʨʠʠʠ. ʅʝʚʨʦʘʥʘʪʦʤʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʘʨʪʝʨʠʠʪʝ ʚ ʩʫʙʘʨʘʭʥʦʠʜʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝ 

ʠʟʨʘʟʷʚʘʪ ʚ ʫʜʝʙʝʣʝʥʠʝ ʥʘ tunica intimʘ ʠ ʬʠʙʨʦʟʘ ʥʘ tunica adventitia, ʢʦʝʪʦ ʝ ʨʝʟʫʣʪʘʪ ʦʪ 

ʧʝʨʠʚʘʩʢʫʣʘʨʥʠʪʝ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ- ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʬʠʙʨʦʙʣʘʩʪʥʠʪʝ ʢʣʝʪʢʠ, 

ʠ ʣʠʤʬʦʮʠʪʥʘʪʘ ʠʥʬʠʣʪʨʘʮʠʷ ʥʘ ʩʲʜʘ (Ha et al., 2024). ʉʲʩʪʦʷʥʠʝʪʦ ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʢʲʤ 

ʪʨʦʤʙʦʟʠ, ʠʩʭʝʤʠʷ ʠ ʭʝʤʦʨʘʛʠʷ. ʈʘʥʥʠʪʝ ʩʠʤʧʪʦʤʠ ʚʢʣʶʯʚʘʪ ʛʣʘʚʦʙʦʣʠʝ, ʩʚʝʪʦʚʲʨʪʝʞ, 

ʠʥʩʦʤʥʠʷ, ʢʦʛʥʠʪʠʚʥʠ ʧʨʦʤʝʥʠ ï ʧʨʦʙʣʝʤʠ ʩ ʧʘʤʝʪʪʘ, ʠ ʧʩʠʭʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ- ʧʨʦʤʝʥʠ ʚ 

ʥʘʩʪʨʦʝʥʠʝʪʦ, ʧʨʦʤʝʥʠ ʚ ʣʠʯʥʦʩʪʪʘ, ʘ ʚ ʧʦ-ʥʘʧʨʝʜʥʘʣʠ ʬʘʟʠ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 

ʠʥʩʫʣʪʠ (Ha et al., 2024). ʍʘʨʘʢʪʝʨʥʘ ʝ ʨʘʟʧʨʲʩʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʠʥʩʫʣʪʠʪʝ, ʢʦʝʪʦ ʛʠ 

ʨʘʟʣʠʯʘʚʘ ʦʪ ʠʥʩʫʣʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠ ʧʣʘʢʠ (He et al., 2025). ʉʠʬʠʣʠʩʥʠʪʝ 

ʛʫʤʠ ʩʘ ʛʨʘʥʫʣʦʤʠ, ʩʲʩʪʦʷʱʠ ʩʝ ʣʠʤʬʦʮʠʪʠ ʠ ʩʘʤʘʪʘ Treponema pallidum. ʆʙʨʘʟʫʚʘʪ ʩʝ ʦʪ pia 

matter ʠ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘʪ ʢʘʪʦ ʨʷʜʢʘ ʧʨʦʷʚʘ ʥʘ ʤʝʥʠʥʛʦʚʘʩʢʫʣʘʨʥʠʷ ʪʠʧ ʥʝʚʨʦʩʠʬʠʣʠʩ (Pham 



 

10 

 

et al., 2021). ʇʨʠ ʦʙʨʘʟʥʦ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʢʘʪʦ ʛʦʣʝʤʠ ʣʝʟʠʠ ʠ ʦʪʦʢ (He et al., 2025; 

Ariza Hutchinson et al., 2023).  

ʂʲʩʥʠ ʧʨʦʷʚʠ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʥʘʪʘ ʠʥʬʝʢʮʠʷ ʩʘ ʩʠʬʠʣʠʩʥʘʪʘ ʧʘʨʝʟʘ ʠ Tabes dorsalis. 

ʉʠʬʠʣʠʩʥʘʪʘ ʧʘʨʝʟʘ ʝ ʩʲʩʪʦʷʥʠʝ ʥʘ ʭʨʦʥʠʯʝʥ ʤʝʥʠʥʛʦʝʥʮʝʬʘʣʠʪ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ 

ʧʨʦʛʨʝʩʠʨʘʱʘ ʜʝʤʝʥʮʠʷ ʠ ʤʦʪʦʨʥʘ ʜʠʩʬʫʥʢʮʠʷ (Ha et al., 2024). ʇʘʪʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ 

ʚʦʜʝʱʠ ʜʦ ʩʠʬʠʣʠʩʥʘ ʧʘʨʝʟʘ ʚʢʣʶʯʚʘʪ ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ ʠ ʠʥʬʠʣʪʨʘʮʠʷ ʥʘ ʤʦʟʲʯʥʦʪʦ 

ʚʝʱʝʩʪʚʦ ʩʲʩ ʩʘʤʘʪʘ Treponema pallidum. ʉʣʝʜʩʪʚʠʝ ʥʘ ʚʲʟʧʘʣʝʥʠʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʘʢʪʠʚʘʮʠʷ 

ʥʘ ʘʩʪʨʦʮʠʪʠʪʝ ʠ ʤʠʢʨʦʛʣʠʷʪʘ, ʢʘʪʦ ʦʪʜʝʣʝʥʠʝʪʝ ʦʪ ʪʷʭ ʮʠʪʦʢʠʥʠ (TNF-Ŭ, IL-1ɓ, IL-6) ʚʦʜʷʪ 

ʜʦ ʧʨʦʤʷʥʘ ʚ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʝʥʟʠʤʠʪʝ ʚ ʥʝʚʨʦʥʠʪʝ (Fadel et al., 2024). ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʩʝ 

ʥʘʪʨʫʧʚʘʪ ʙʝʣʪʲʮʠ ʩ ʥʝʧʨʘʚʠʣʥʘ ʢʦʥʬʦʨʤʘʮʠʷ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʮʠʪʦʧʣʘʟʤʝʥʠ ʘʛʨʝʛʘʪʠ. 

ɸʢʪʠʚʠʨʘʥʠʪʝ ʘʩʪʨʦʮʠʪʠ ʥʝ ʫʩʧʷʚʚʘʪ ʜʘ ʧʦʜʲʨʞʘʪ ʧʨʘʚʠʣʥʠʷ ʩʲʩʪʘʚ ʥʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʚʪʦ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʩʠʥʘʧʪʠʯʥʘ ʜʠʩʬʫʥʢʮʠʷ (Fadel et al., 2024). 

ʅʝʚʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʥʝʩʝʥʠ ʠ ʜʠʨʝʢʪʥʦ ʦʪ ʩʘʤʘʪʘ Treponema 

pallidum, ʢʦʷʪʦ ʩʝ ʠʥʬʠʣʪʨʠʨʘ ʚ ʤʦʟʲʯʥʦʪʦ ʚʝʱʝʩʪʚʦ (Gager et al., 1968), ʥʦ ʩʲʱʦ ʠ ʦʪ 

ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ROS (Fadel et al., 2024). ROS ʚʦʜʷʪ ʜʦ ʧʨʦʤʝʥʠ ʚ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘ ʞʝʣʷʟʦ 

(Bhandari et al., 2024), ʢʦʝʪʦ ʩʝ ʦʪʣʘʛʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʧʠʛʤʝʥʪʠ ʠ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʤʠʢʨʦʩʢʦʧʩʢʠ (Gager et al., 1968). ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ (Pujari ʝt al., 2021; He et al., 2025; Ha et al., 

2024; Gager et al., 1968) ʩʝ ʦʧʠʩʚʘʪ ʩʣʝʜʥʠʪʝ ʥʝʚʨʦʘʥʘʪʦʤʠʯʥʠ ʧʨʦʤʝʥʠ: ʬʠʙʨʦʟʘ ʥʘ 

ʤʝʥʠʥʛʠʪʝ, ʧʘʨʝʥʭʠʤʥʠ ʧʣʘʢʠ ʚʲʚ ʬʨʦʥʪʘʣʥʘʪʘ, ʧʘʨʠʝʪʘʣʥʘʪʘ ʠ ʪʝʤʧʦʨʘʣʥʘʪʘ ʢʦʨʘ, 

ʢʦʨʪʠʢʘʣʥʘ ʘʪʨʦʬʠʷ, ʫʛʦʣʝʤʝʥʠʝ ʥʘ ventriculus lateralis, ʘʙʥʦʨʤʘʣʥʦʩʪʠ ʚ ʪʘʣʘʤʫʩʘ, 

ʭʠʧʦʢʘʤʧʘ, nucleus caudatus. ʆʧʠʩʘʥʠʪʝ ʢʦʛʥʠʪʠʚʥʠ ʠ ʧʩʠʭʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ 

ʟʘʛʫʙʘ ʥʘ ʧʘʤʝʪ, ʟʘʛʫʙʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʜʦʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʝʛʣʝʞʜʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʟʘʛʫʙʘ 

ʥʘ ʨʘʟʩʲʜʲʢ, ʚʨʝʤʝʚʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʜʝʟʦʨʠʝʥʪʘʮʠʷ, ʣʠʧʩʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʟʘʜʘʯʠ ʝʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʚʝʜʝʥʯʝʩʢʠ 

ʧʨʦʤʝʥʠ, ʝʫʬʦʨʠʷ, ʜʝʧʨʝʩʠʷ (Fadel et al., 2024; Pujari ʝt al., 2021). ʆʧʠʩʚʘʪ ʩʝ ʩʣʫʯʘʠ ʩ ʧʨʦʷʚʘ 

ʥʘ ʧʘʨʢʠʥʩʦʥʠʟʲʤ ʠ ʛʲʨʯʦʚʝ (Fadel et al., 2024; Pujari et al., 2021). ʄʦʪʦʨʥʘʪʘ ʜʠʩʬʫʥʢʮʠʷ ʩʝ 

ʧʨʦʷʚʘ ʢʘʪʦ ʘʪʘʢʩʠʷ, ʤʫʩʢʫʣʥʘ ʩʣʘʙʦʩʪ, ʟʘʪʨʫʜʥʝʥʘ ʘʨʪʠʢʫʣʘʮʠʷ, ʪʨʝʤʦʨʠ (Ha et al., 2024).  

Tabes dorsalis ʝ ʢʲʩʥʘ ʬʦʨʤʘ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩʘ, ʧʨʠ ʢʦʷʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʜʝʛʝʥʝʨʘʮʠʷ ʠ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʥʝʚʨʦʥʠʪʝ ʚ radix sensoria ʥʘ ʩʧʠʥʘʣʥʠʪʝ ʥʝʨʚʠ ʠ columna dorsalis ʥʘ 

ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ (Bhandari et al., 2024). ʅʝʚʨʦʜʝʛʝʥʝʨʘʮʠʷʪʘ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʩʲʱʠʪʝ 

ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʧʨʦʪʠʯʘʪ ʧʨʠ ʩʠʬʠʣʠʩʥʘʪʘ ʧʘʨʝʟʘ. ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʥʝʢʦʦʨʜʠʥʠʨʘʥʘ ʧʦʭʦʜʢʘ, ʟʘʛʫʙʘ ʥʘ ʚʠʙʨʠʦʩʝʪʠʚʥʦʩʪ ʠ ʧʨʦʧʨʠʦʩʝʪʠʚʥʦʩʪ, ʢʦʝʪʦ 

ʩʝ ʜʦʢʘʟʚʘ ʩ ʧʦʟʠʪʠʚʝʥ ʪʝʩʪ ʥʘ ʈʦʤʙʝʨʛ, ʭʠʧʦʨʝʬʣʝʢʩʠʷ, ʩʝʪʠʚʥʘ ʘʪʘʢʩʠʷ, ʟʝʥʠʮʘ ʥʘ ɸʨʛʠʣ 

ʈʦʙ̡ʨʪʩʦʥ (Bhandari et al., 2024). ɸʪʨʦʬʠʷʪʘ ʥʘ columna dorsalis ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 

ʦʙʨʘʟʥʦ ʠʟʩʣʝʜʚʘʥʝ (Pujari ʝt al., 2021; He et al., 2025).  

ʇʨʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʥʝʚʨʦʩʠʬʠʣʠʩ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʥʘʣʦʞʝʥʠ 

ʦʪ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘʪʘ ʙʘʨʠʝʨʘ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʨʘʥʥʘʪʘ ʩʠʬʠʣʠʩʥʘ ʠʥʬʝʢʮʠʷ, ʢʲʜʝʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʜʝʧʦ ʧʝʥʠʮʠʣʠʥ, ʧʨʠ ʥʝʚʨʦʩʠʬʠʣʠʩ ʩʝ ʠʟʧʦʣʟʚʘ ʧʝʥʠʮʠʣʠʥ G ʢʨʠʩʪʘʣʦʠʜ, ʢʦʡʪʦ 

ʫʩʧʝʰʥʦ ʧʨʝʤʠʥʘʚʘ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘ ʙʘʨʠʝʨʘ (Ha et al., 2024). ʇʝʥʠʮʠʣʠʥ G ʢʨʠʩʪʘʣʦʠʜ ʩʝ 

ʧʨʠʣʘʛʘ ʠʥʪʨʘʚʝʥʦʟʥʦ ʧʦ 3-4 ʤʠʣʠʦʥʘ IU ʥʘ ʚʩʝʢʠ 4 ʯʘʩʘ ʠʣʠ ʯʨʝʟ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʚʝʥʦʟʥʘ 

ʠʥʬʫʟʠʷ ʚ ʜʦʟʘ 18-24 ʤʠʣʠʦʥʘ IU, ʢʘʪʦ ʪʝʨʘʧʠʷʪʘ ʧʨʦʜʲʣʞʘʚʘ 10-14 ʜʥʠ (Bhandari et al., 2024). 

ʇʨʠ ʘʣʝʨʛʠʠ ʢʲʤ ʧʝʥʠʮʠʣʠʥʘ ʩʘ ʚʲʟʤʦʞʥʠ ʘʣʪʝʨʥʘʪʠʚʠ ʩ ʜʦʢʩʠʮʠʢʣʠʥ ʠ ʮʝʬʪʨʠʘʢʩʦʥ 

(Bhandari et al., 2024). 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

Treponema pallidum ʧʦʩʪʘʚʷ ʤʦʟʲʢʘ ʧʦʜ ʩʚʦʷʪʘ ʦʙʩʘʜʘ, ʯʨʝʟ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʝʭʘʥʠʟʤʠ. 

ʅʝʚʨʦʘʥʘʪʦʤʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʎʅʉ ʧʦʢʘʟʚʘʪ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ 

ʥʝʚʨʦʩʠʬʠʣʠʩʥʘʪʘ ʠʥʬʝʢʮʠʷ, ʘ ʢʦʛʥʠʪʠʚʥʠʪʝ ʜʝʬʠʮʠʪʠ ʩʘ ʯʝʩʪʘ ʧʨʦʷʚʘ. ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʠʤʠʪʘʮʠʷ ʥʘ ʜʨʫʛʠ ʧʘʪʦʣʦʛʠʯʥʠ ʩʲʩʪʦʷʥʠʷ ʧʨʝʩʪʘʚʣʷʚʘ ʪʨʫʜʥʦʩʪ ʚ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝʪʦ, ʥʦ 

ʜʝʪʘʡʣʥʦʪʦ ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʥʝʚʨʦʘʥʘʪʦʤʠʯʥʠʪʝ ʠ ʢʦʛʥʠʪʠʚʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘʪ ʚ ʭʦʜʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʤʦʛʘʪ ʜʘ ʥʘʩʦʯʘʪ ʢʲʤ ʜʠʘʛʥʦʟʘʪʘ ʥʝʚʨʦʩʠʬʠʣʠʩ. 
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ʄʆʈʌʆʃʆɻʀʏʅʀ ʀ ʌʋʅʂʎʀʆʅɸʃʅʀ ʀɿʄɽʅɽʅʀʗ ɺ 

ʇɽʈʀʌɽʈʅʀʊɽ ʅɽʈɺʀ ʇʈʀ ɽʂʉʇʆɿʀʎʀʗ ʅɸ ɼʀɸɿʆʊɽʅ 

ʆʂʉʀɼ 

ʄʝʨʚʝ ʍʘʩʘʥ1, ʇʝʪʲʨ-ʇʨʝʩʣʘʚ ʇʝʪʨʦʚ2, ʂʠʨʠʣ ʀʚʘʥʦʚ1, 

ʀʣʢʦ ʀʣʴʦʚ1, ʄʘʨʛʘʨʠʪʘ ɺʣʘʡʢʦʚʘ3, ʂʝʪʨʠʥʘ ʇʘʰʘʡ3, 

ɼʝʣʷʥ ɼʠʤʠʪʨʦʚ1, ɼʘʨʠʥʘ ɹʘʨʙʫʪʩʢʘ2 
1ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

2ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʂʘʪʝʜʨʘ ʧʦ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
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Abstract:  Nitrous oxide (N O) is an inhalational anesthetic, but its unregulated use in recent 

years has been associated with acquired sensorimotor myeloneuropathy in young individuals. The 

primary pathobiochemical mechanism involves oxidation of the cobalt ion in methylcobalamin, 

leading to functional inactivation of methionine synthase and disruption of S-adenosylmethionine 

synthesis, essential for myelin maintenance. With prolonged exposure, adenosylcobalamin-

dependent methylmalonyl-CoA mutase is also affected, resulting in methylmalonic acid 

accumulation and contributing to secondary axonal degeneration. Morphological data include 

segmental demyelination with splitting of compact myelin and myelin-laden macrophages, while 

prolonged exposure results in secondary axonal degeneration. Electroneuromyography reveals 

mixed sensorimotor polyneuropathy with reduced nerve conduction, prolonged latencies, and 

decreased CMAP and SNAP amplitudes, predominantly affecting distal nerve segments. Despite 

often normal serum vitamin B  levels, methylmalonic acid and homocysteine are elevated, 

characteristic of functional cobalamin deficiency. Cessation of exposure and parenteral 

hydroxocobalamin administration are the main therapeutic approaches, with best outcomes prior to 

axonal injury. 

Keywords: nitrous oxide; peripheral myeloneuropathy; demyelination; axonal degeneration; 
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1. ɺʒɺɽɼɽʅʀɽ 

ɼʠʘʟʦʪʥʠʷʪ ʦʢʩʠʜ ʝ ʠʥʭʘʣʘʮʠʦʥʝʥ ʘʥʝʩʪʝʪʠʢ ʩ ʜʲʣʛʦʛʦʜʠʰʥʘ ʫʧʦʪʨʝʙʘ ʚ ʢʣʠʥʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ. ʇʨʠʣʦʞʝʥʠʝʪʦ ʤʫ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʘ ʫʧʦʪʨʝʙʘ ʩʝ ʫʚʝʣʠʯʠ ʧʨʝʟ 

ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʠ ʪʦʚʘ ʜʦʚʝʜʝ ʜʦ ʧʦ-ʯʝʩʪʘ ʧʦʷʚʘ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠ ʫʚʨʝʞʜʘʥʠʷ. ʅʘʡ-
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ʪʠʧʠʯʥʘʪʘ ʧʨʦʷʚʘ ʝ ʩʝʥʟʦʤʦʪʦʨʥʘ ʧʦʣʠʥʝʚʨʦʧʘʪʠʷ, ʢʦʷʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʜʠʩʪʘʣʥʠ 

ʩʝʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ, ʩʣʘʙʦʩʪ ʠ ʧʨʦʤʝʥʠ ʚ ʧʦʭʦʜʢʘʪʘ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ 

ʩʠʤʧʪʦʤʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʩʷʛʘʥʝ ʥʘ ʟʘʜʥʠʪʝ ʢʦʣʦʥʠ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ. ʊʦʢʩʠʯʥʠʷʪ ʝʬʝʢʪ 

ʥʘ N O ʝ ʩʚʲʨʟʘʥ ʩ ʦʢʠʩʣʷʚʘʥʝ ʥʘ ʘʢʪʠʚʥʘʪʘ ʬʦʨʤʘ ʥʘ ʚʠʪʘʤʠʥ B , ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʥʘʤʘʣʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʤʝʪʠʦʥʠʥ ʩʠʥʪʘʟʘʪʘ ʠ ʤʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ ʤʫʪʘʟʘʪʘ. ʊʝʟʠ ʝʥʟʠʤʥʠ ʧʨʦʤʝʥʠ 

ʥʘʨʫʰʘʚʘʪ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘ ʤʠʝʣʠʥʘ ʠ ʥʦʨʤʘʣʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʘʢʩʦʥʠʪʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʢʣʠʥʠʯʥʠ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʦʧʠʩʚʘʪ ʧʨʝʜʠʤʥʦ ʘʢʩʦʥʘʣʝʥ ʪʠʧ ʫʚʨʝʞʜʘʥʝ, ʘ ʥʝ 

ʜʝʤʠʝʣʠʥʠʟʠʨʘʱ ʧʨʦʮʝʩ. ʈʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʢʣʠʥʠʯʥʠ, ʣʘʙʦʨʘʪʦʨʥʠ ʠ 

ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʝ ʚʘʞʥʦ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʠ ʣʝʯʝʥʠʝ. 

ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʦʙʟʦʨ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʫʪʚʲʨʜʝʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʤʦʨʬʦʣʦʛʠʯʥʠ, ʙʠʦʭʠʤʠʯʥʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʨʦʤʝʥʠ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʧʝʨʠʬʝʨʥʘʪʘ ʥʝʚʨʦʧʘʪʠʷ ʩʣʝʜ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʜʠʘʟʦʪʝʥ 

ʦʢʩʠʜ. 

 

2. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʦʙʟʦʨ ʝ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʥʘʫʯʥʘʪʘ 

ʣʠʪʝʨʘʪʫʨʘ, ʢʘʪʦ ʘʥʘʣʠʟʲʪ ʦʙʭʚʘʱʘ ʧʫʙʣʠʢʘʮʠʠ, ʦʧʠʩʚʘʱʠ ʤʦʨʬʦʣʦʛʠʯʥʠ, 

ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʧʨʦʤʝʥʠ ʧʨʠ ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ, ʠʥʜʫʮʠʨʘʥʘ ʦʪ 

ʜʠʘʟʦʪʝʥ ʦʢʩʠʜ (N O). ɺʢʣʶʯʝʥʠ ʩʘ ʧʲʣʥʦʪʝʢʩʪʦʚʠ ʦʨʠʛʠʥʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʧʫʙʣʠʢʫʚʘʥʠ ʥʘ 

ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʢʘʢʪʦ ʠ ʦʙʟʦʨʥʠ ʩʪʘʪʠʠ, ʩʲʜʲʨʞʘʱʠ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ, ʙʠʦʧʩʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ʠ ʣʘʙʦʨʘʪʦʨʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʲʨʟʘʥʠ ʩ ʤʝʪʘʙʦʣʠʟʤʘ ʥʘ ʚʠʪʘʤʠʥ B . ʊʲʨʩʝʥʝʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʚ 

ʙʘʟʠʪʝ ʜʘʥʥʠ PubMed ʠ Scopus, ʢʘʪʦ ʦʩʥʦʚʥʠʷʪ ʘʢʮʝʥʪ ʝ ʧʦʩʪʘʚʝʥ ʚʲʨʭʫ ʧʦ-ʥʦʚʠ ʧʫʙʣʠʢʘʮʠʠ 

ʦʪ ʧʝʨʠʦʜʘ 2013ï2024 ʛ. ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʩʣʝʜʥʠʪʝ ʢʣʶʯʦʚʠ ʜʫʤʠ ʠ ʢʦʤʙʠʥʘʮʠʠ: ñnitrous oxideò 

AND ñneuropathyò; ñnitrous oxide toxicityò AND ñvitamin B12ò; ñaxonal neuropathyò AND 

ñnitrous oxideò; ñmethylmalonic acidò AND ñhomocysteineò AND ñnitrous oxideò. ʂʨʠʪʝʨʠʠʪʝ ʟʘ 

ʚʢʣʶʯʚʘʥʝ ʩʘ: ʜʦʢʘʟʘʥʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ N O, ʥʘʣʠʯʠʝ ʥʘ ʢʣʠʥʠʯʥʠ ʧʨʦʷʚʠ ʥʘ ʧʝʨʠʬʝʨʥʘ 

ʥʝʚʨʦʧʘʪʠʷ, ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʪʝʩʪʦʚʝ, ʙʠʦʭʠʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

(ʚʠʪʘʤʠʥ B , ʤʝʪʠʣʤʘʣʦʥʦʚʘ ʢʠʩʝʣʠʥʘ, ʭʦʤʦʮʠʩʪʝʠʥ) ʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʯʨʝʟ 

ʙʠʦʧʩʠʷ ʥʘ ʧʝʨʠʬʝʨʝʥ ʥʝʨʚ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʭʠʩʪʦʣʦʛʠʯʥʠʪʝ ʠ ʝʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʩʢʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʜʦʢʫʤʝʥʪ, ʩʲʜʲʨʞʘʱ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʥʘʭʦʜʢʠ ʧʨʠ ʫʚʨʝʜʘ ʥʘ ʧʝʨʠʬʝʨʥʠ ʥʝʨʚʠ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʝʢʩʧʦʟʠʮʠʷ ʥʘ 

ʜʠʘʟʦʪʝʥ ʦʢʩʠʜ. ɼʘʥʥʠʪʝ ʦʪ ʣʠʪʝʨʘʪʫʨʥʠʷ ʧʨʝʛʣʝʜ ʩʘ ʩʠʥʪʝʟʠʨʘʥʠ ʩ ʮʝʣ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 

ʧʦʚʪʘʨʷʱʠ ʩʝ ʤʦʨʬʦʣʦʛʠʯʥʠ ʧʘʪʝʨʥʠ, ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʠ 

ʦʪʢʣʦʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ N O-ʠʥʜʫʮʠʨʘʥʘʪʘ ʥʝʚʨʦʧʘʪʠʷ. 

 

3. ʈɽɿʋʃʊɸʊʀ 

3.1. ʄʦʨʬʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ 

ɹʠʦʧʩʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʧʝʨʠʬʝʨʥʠ ʥʝʨʚʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʜʠʘʟʦʪʝʥ 

ʦʢʩʠʜ ʜʝʤʦʥʩʪʨʠʨʘʪ ʭʠʩʪʦʣʦʛʠʯʝʥ ʧʨʦʬʠʣ, ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʪʦʢʩʠʯʥʦ-ʠʥʜʫʮʠʨʘʥʘ ʘʢʩʦʥʘʣʥʘ 

ʥʝʚʨʦʧʘʪʠʷ. ɺ ʧʦʣʫʪʲʥʢʠ ʧʨʝʧʘʨʘʪʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ 

ʤʠʝʣʠʥʠʟʠʨʘʥʠʪʝ ʚʣʘʢʥʘ, ʢʘʪʦ ʨʝʜʫʢʮʠʷʪʘ ʟʘʩʷʛʘ ʧʨʝʜʠʤʥʦ ʛʦʣʝʤʠʪʝ ʤʠʝʣʠʥʠʟʠʨʘʥʠ ʥʝʨʚʠ. 

ʅʘʙʣʶʜʘʚʘ ʩʝ ʠʟʤʝʩʪʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʜʠʘʤʝʪʨʠ ʢʲʤ ʪʲʥʢʠ ʤʠʝʣʠʥʠʟʠʨʘʥʠ ʚʣʘʢʥʘ, 

ʢʦʝʪʦ ʦʪʨʘʟʷʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʘʢʩʦʥʘʣʝʥ ʨʘʟʧʘʜ ʩ ʥʘʯʘʣʝʥ ʨʝʛʝʥʝʨʘʪʦʨʝʥ ʦʪʛʦʚʦʨ (Wang et 

al., 2022) (ʬʠʛ. 1). 

ɽʥʜʦʥʝʚʨʘʣʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʝ ʭʝʪʝʨʦʛʝʥʥʘ, ʩ ʨʝʜʫʚʘʱʠ ʩʝ ʫʯʘʩʪʲʮʠ ʥʘ ʧʦʯʪʠ ʧʲʣʥʘ 

ʟʘʛʫʙʘ ʥʘ ʤʠʝʣʠʥʠʟʠʨʘʥʠ ʚʣʘʢʥʘ ʠ ʟʦʥʠ, ʜʦʤʠʥʠʨʘʥʠ ʦʪ ʪʲʥʢʠ ʨʝʛʝʥʝʨʘʪʦʨʥʠ ʧʨʦʬʠʣʠ. ʅʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʣʫʢʦʚʠʯʥʠ (onion-bulb) ʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ, ʪʠʧʠʯʥʠ ʟʘ 

ʭʨʦʥʠʯʥʠ ʜʝʤʠʝʣʠʥʠʟʠʨʘʱʠ ʧʨʦʮʝʩʠ, ʢʦʝʪʦ ʧʦʜʢʨʝʧʷ ʘʢʩʦʥʘʣʥʠʷ ʤʝʭʘʥʠʟʲʤ ʥʘ ʫʚʨʝʜʘ. 

ʄʠʝʣʠʥʦʚʠʪʝ ʦʙʚʠʚʢʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʚʘʨʠʘʙʠʣʥʘ ʜʝʙʝʣʠʥʘ ʠ ʥʘʨʫʰʝʥʘ ʢʦʤʧʘʢʪʥʦʩʪ. ʏʝʩʪʦ 

ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʤʠʝʣʠʥʦʚʠ ʦʚʦʠʜʠ ï ʬʦʢʘʣʥʠ, ʦʚʘʣʥʠ ʩʪʨʫʢʪʫʨʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ 

ʩʝʛʤʝʥʪʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ ʤʠʝʣʠʥʘ ʚ ʭʦʜʘ ʥʘ Waller-ʪʠʧ ʜʝʛʝʥʝʨʘʮʠʷ (ʬʠʛ. 2). 
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ʌʠʛʫʨʘ 1 ʌʠʛʫʨʘ 2 

ʌʠʛʫʨʘ 1. ʇʦʣʫʪʲʥʲʢ ʩʨʝʟ ʥʘ n. suralis, ʦʮʚʝʪʝʥ ʩ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ. ʀʟʪʦʯʥʠʢ: Wang et 

al., 2022 (PLOS ONE, Fig. 4). 

ʌʠʛʫʨʘ 2. ʉʧʝʢʪʲʨ ʦʪ ʥʘʭʦʜʢʠ ʧʨʠ ʙʠʦʧʩʠʠ ʥʘ n. suralis ʧʨʠ ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ, 

ʠʥʜʫʮʠʨʘʥʘ ʦʪ N O. (A) ʇʦʣʫʪʲʥʲʢ ʩʨʝʟ, ʦʮʚʝʪʝʥ ʩ ʪʦʣʫʠʜʠʥʦʚʦ ʩʠʥʴʦ, ʧʦʢʘʟʚʘ ʘʢʩʦʥʘʣʥʘ 

ʜʝʛʝʥʝʨʘʮʠʷ (ʯʝʨʝʥ ʢʨʲʛ) ʠ ʥʝʨʚʥʘ ʨʝʛʝʥʝʨʘʮʠʷ (ʙʷʣ ʢʨʲʛ). (B) ɽʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ 
ʧʦʢʘʟʚʘ ʘʢʩʦʥʘʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ (ʯʝʨʝʥ ʢʨʲʛ) ʠ ʥʝʨʚʥʘ ʨʝʛʝʥʝʨʘʮʠʷ (ʙʷʣ ʢʨʲʛ). (CïD) 

ʆʮʚʝʪʷʚʘʥʝ ʧʦ Masson trichrome ʜʝʤʦʥʩʪʨʠʨʘ ʦʩʪʨʘ ʘʢʩʦʥʘʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ ʠ ʬʦʨʤʠʨʘʥʝ 

ʥʘ ʤʠʝʣʠʥʦʚʠ ʦʚʦʠʜʠ, ʚʠʜʠʤʠ ʚ ʥʘʜʣʲʞʥʠ ʩʨʝʟʦʚʝ (ʙʝʣʠ ʩʪʨʝʣʢʠ). ʇʨʠ ʪʦʟʠ ʧʘʮʠʝʥʪ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘʪ CD68-ʧʦʟʠʪʠʚʥʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠ ʢʣʝʪʢʠ ʚʲʚ ʬʘʩʮʠʢʫʣʘ. ʀʟʪʦʯʥʠʢ: Wang et 
al., 2022 (PLOS ONE, Fig. 5). 

ɺ ʦʪʜʝʣʥʠ ʧʨʝʧʘʨʘʪʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʩʪʘʪʲʯʥʠ ʤʠʝʣʠʥʦʚʠ ʦʙʚʠʚʢʠ ʙʝʟ ʘʢʩʦʥʘʣʥʦ 

ʩʲʜʲʨʞʠʤʦ, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʧʨʝʜʥʘʣʘ ʘʢʩʦʥʘʣʥʘ ʜʝʟʠʥʪʝʛʨʘʮʠʷ. 

ɽʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʠʪʝ ʜʘʥʥʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʘʢʩʦʥʘʣʥʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʫʚʨʝʜʘʪʘ. 

ʋʩʪʘʥʦʚʷʚʘʪ ʩʝ ʧʨʘʟʥʠ ʝʥʜʦʥʝʚʨʘʣʥʠ ʢʘʥʘʣʯʝʪʘ ʩʲʩ ʟʘʧʘʟʝʥʘ ʙʘʟʘʣʥʘ ʣʘʤʠʥʘ, ʬʨʘʛʤʝʥʪʠʨʘʥʘ 

ʘʢʩʦʧʣʘʟʤʘ ʠ ʥʘʨʫʰʝʥʘ ʧʦʜʨʝʜʙʘ ʥʘ ʥʝʚʨʦʬʠʣʘʤʝʥʪʠʪʝ, ʢʦʝʪʦ ʝ ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʪʦʢʩʠʯʥʦ-

ʠʥʜʫʮʠʨʘʥʘ ʘʢʩʦʥʘʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ (Wang et al., 2022). ʄʠʝʣʠʥʦʚʠʪʝ ʣʘʤʝʣʠ ʩʘ ʯʘʩʪʠʯʥʦ ʠʣʠ 

ʜʠʬʫʟʥʦ ʬʨʘʛʤʝʥʪʠʨʘʥʠ, ʩ ʨʘʟʩʣʦʷʚʘʥʝ ʠ ʥʝʧʨʘʚʠʣʥʠ ʢʦʥʪʫʨʠ. ʋʣʪʨʘʩʪʨʫʢʪʫʨʥʠʪʝ ʧʨʦʤʝʥʠ 

ʚʢʣʶʯʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʤʠʪʦʭʦʥʜʨʠʠʪʝ, ʬʨʘʛʤʝʥʪʘʮʠʷ ʠʣʠ ʟʘʛʫʙʘ ʥʘ ʢʨʠʩʪʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʥʘʣʠʯʠʝ ʥʘ ʝʣʝʢʪʨʦʥʥʦ-ʧʣʲʪʥʠ ʚʢʣʶʯʚʘʥʠʷ. ʄʠʪʦʭʦʥʜʨʠʘʣʥʠʪʝ ʥʘʨʫʰʝʥʠʷ 

ʟʘʩʷʛʘʪ ʢʘʢʪʦ ʘʢʩʦʥʠʪʝ, ʪʘʢʘ ʠ ʮʠʪʦʧʣʘʟʤʘʪʘ ʥʘ ʐʚʘʥʦʚʠʪʝ ʢʣʝʪʢʠ ʠ ʩʘ ʩʲʚʤʝʩʪʠʤʠ ʩ 

ʤʝʪʘʙʦʣʠʪʥʠ ʜʝʬʠʮʠʪʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʠʥʭʠʙʠʮʠʷ ʥʘ ʚʠʪʘʤʠʥ B-ʟʘʚʠʩʠʤʠ 

ʝʥʟʠʤʥʠ ʩʠʩʪʝʤʠ (Zheng et al., 2020). ɺ ʝʥʜʦʥʝʚʨʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʛʨʘʥʠʯʝʥʠ ʨʝʛʝʥʝʨʘʪʦʨʥʠ 

ʢʣʲʩʪʝʨʠ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʤʘʣʢʠ ʪʲʥʢʦ ʤʠʝʣʠʥʠʟʠʨʘʥʠ ʚʣʘʢʥʘ. ʊʝʟʠ ʩʪʨʫʢʪʫʨʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʨʘʥʥʘ ʘʢʩʦʥʘʣʥʘ ʨʝʛʝʥʝʨʘʮʠʷ, ʥʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʥʝ ʢʦʤʧʝʥʩʠʨʘʪ ʜʦʤʠʥʠʨʘʱʘʪʘ ʘʢʩʦʥʘʣʥʘ 

ʟʘʛʫʙʘ (Wang et al., 2022). ʌʦʢʘʣʥʘ ʝʥʜʦʥʝʚʨʘʣʥʘ ʬʠʙʨʦʟʘ, ʫʤʝʨʝʥʦ ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʠ ʦʛʨʘʥʠʯʝʥʘ ʠʥʬʠʣʪʨʘʮʠʷ ʦʪ CD68-ʧʦʟʠʪʠʚʥʠ ʤʘʢʨʦʬʘʛʠ ʩʝ ʩʨʝʱʘʪ ʚ 

ʯʘʩʪ ʦʪ ʙʠʦʧʩʠʠʪʝ, ʥʦ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʣʲʪʥʠ ʧʝʨʠʚʘʩʢʫʣʘʨʥʠ ʠʥʬʠʣʪʨʘʪʠ ʠʣʠ ʜʘʥʥʠ ʟʘ 

ʚʘʩʢʫʣʠʪʥʘ ʥʝʚʨʦʧʘʪʠʷ. ɺ ʦʙʦʙʱʝʥʠʝ, ʭʠʩʪʦʣʦʛʠʯʥʠʷʪ ʠ ʫʣʪʨʘʩʪʨʫʢʪʫʨʝʥ ʧʨʦʬʠʣ ʧʨʠ N O-

ʠʥʜʫʮʠʨʘʥʘ ʥʝʚʨʦʧʘʪʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʜʦʤʠʥʠʨʘʱʘ ʘʢʩʦʥʘʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ, ʚʪʦʨʠʯʥʘ 

ʤʠʝʣʠʥʦʚʘ ʬʨʘʛʤʝʥʪʘʮʠʷ, ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʜʠʩʬʫʥʢʮʠʷ ʠ ʦʛʨʘʥʠʯʝʥʘ ʨʝʛʝʥʝʨʘʪʦʨʥʘ 

ʘʢʪʠʚʥʦʩʪ, ʥʘʧʲʣʥʦ ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʤʝʭʘʥʠʟʤʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʢʦʙʘʣʘʤʠʥʦʚa 

ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ. 

3.2. ɽʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʨʝʟʫʣʪʘʪʠ 

ɽʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ N O-ʠʥʜʫʮʠʨʘʥʘ ʧʝʨʠʬʝʨʥʘ 

ʥʝʚʨʦʧʘʪʠʷ ʧʦʢʘʟʚʘʪ ʤʦʜʝʣ, ʜʦʤʠʥʠʨʘʥ ʦʪ ʘʢʩʦʥʘʣʥʘ ʫʚʨʝʜʘ. ɺ ʧʦʚʝʯʝʪʦ ʩʝʨʠʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘ 

ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʘʤʧʣʠʪʫʜʠʪʝ ʥʘ ʤʦʪʦʨʥʠʪʝ ʠ ʩʝʥʟʦʨʥʠʪʝ ʦʪʛʦʚʦʨʠ, ʜʦʢʘʪʦ 
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ʩʢʦʨʦʩʪʠʪʝ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʦʩʪʘʚʘʪ ʙʣʠʟʢʠ ʜʦ ʜʦʣʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʥʦʨʤʘʪʘ ʠʣʠ ʩʘ ʣʝʢʦ 

ʨʝʜʫʮʠʨʘʥʠ, ʙʝʟ ʭʘʨʘʢʪʝʨʥʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ ʪʝʞʢʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ (Zheng et al., 2020; Fang et 

al., 2023). ʄʦʪʦʨʥʠʪʝ ʥʝʨʚʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʫʤʘʨʥʠʷ 

ʤʦʪʦʨʝʥ ʘʢʮʠʦʥʝʥ ʧʦʪʝʥʮʘʣ (CMAP ï compound muscle action potential), ʦʩʦʙʝʥʦ ʚ 

ʧʝʨʦʥʝʘʣʥʠʷ ʠ ʪʠʙʠʘʣʥʠʷ ʥʝʨʚ, ʢʘʪʦ ʧʨʦʤʝʥʠʪʝ ʩʘ ʩʠʤʝʪʨʠʯʥʠ ʠ ʜʠʩʪʘʣʥʦ ʜʦʤʠʥʠʨʘʥʠ 

(Zheng et al., 2020) (ʬʠʛ. 3). 

 
 

ʌʠʛʫʨʘ 3. ʈʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

ʤʦʪʦʨʥʘʪʘ ʥʝʨʚʥʘ ʧʨʦʚʦʜʠʤʦʩʪ ʧʨʠ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ (NC ï Normal Control) ʠ 

ʛʨʫʧʘʪʘ ʩ N O-ʠʥʜʫʮʠʨʘʥʘ ʥʝʚʨʦʧʘʪʠʷ. M ï 

ʤʝʜʠʘʥʝʥ ʥʝʨʚ; U ï ʫʣʥʘʨʝʥ ʥʝʨʚ; P ï 

ʧʝʨʦʥʝʘʣʝʥ ʥʝʨʚ; T ï ʪʠʙʠʘʣʝʥ ʥʝʨʚ. 
ʀʟʪʦʯʥʠʢ: Wang et al., 2022 (PLOS ONE, Fig. 2). 

ʌʠʛʫʨʘ 4. ʈʝʟʫʣʪʘʪʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

ʩʝʥʟʦʨʥʘʪʘ ʥʝʨʚʥʘ ʧʨʦʚʦʜʠʤʦʩʪ ʧʨʠ ʛʨʫʧʘʪʘ 

ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ (NC) ʠ ʛʨʫʧʘʪʘ ʩ 

ʥʝʚʨʦʧʘʪʠʷ, ʠʥʜʫʮʠʨʘʥʘ ʦʪ N O. M ï 

ʤʝʜʠʘʥʝʥ ʥʝʨʚ; U ï ʫʣʥʘʨʝʥ ʥʝʨʚ; P ï 

ʧʝʨʦʥʝʘʣʝʥ ʥʝʨʚ; T ï ʪʠʙʠʘʣʝʥ ʥʝʨʚ. 
ʀʟʪʦʯʥʠʢ: Wang et al., 2022 (PLOS ONE, Fig. 3). 

ʉʝʥʟʦʨʥʠʪʝ ʥʝʨʚʠ ʧʦʢʘʟʚʘʪ ʨʝʜʫʢʮʠʷ ʥʘ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʩʝʪʠʚʥʠʷ ʥʝʨʚʝʥ ʘʢʮʠʦʥʝʥ 

ʧʦʪʝʥʮʠʘʣ (SNAP ï sensory nerve action potential), ʥʘʡ-ʯʝʩʪʦ ʚ ʩʫʨʘʣʥʠʷ ʥʝʨʚ, ʢʘʪʦ ʩʢʦʨʦʩʪʠʪʝ 

ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʩʘ ʣʝʢʦ ʟʘʙʘʚʝʥʠ ʠʣʠ ʚ ʥʠʩʢʦ-ʥʦʨʤʘʣʥʠ ʛʨʘʥʠʮʠ. ɽʣʝʢʪʨʦʤʠʦʛʨʘʬʩʢʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʨʠʟʥʘʮʠ ʥʘ ʘʢʪʠʚʥʘ ʜʝʥʝʨʚʘʮʠʷ ï ʧʦʣʦʞʠʪʝʣʥʠ ʦʩʪʨʠ ʚʲʣʥʠ, 

ʬʠʙʨʠʣʘʮʠʠ ʠ ʥʘʤʘʣʝʥ ʨʝʢʨʫʪʤʲʥʪ. ɺ ʭʨʦʥʠʯʥʘʪʘ ʬʘʟʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʛʦʣʝʤʠ, ʜʲʣʛʠ ʤʦʪʦʨʥʠ 

ʝʜʠʥʠʯʥʠ ʧʦʪʝʥʮʠʘʣʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʨʝʠʥʝʨʚʘʮʠʷ. ɺ ʥʷʢʦʠ ʩʝʨʠʠ ʩʝ ʦʧʠʩʚʘ ʜʠʩʦʮʠʘʮʠʷ ʤʝʞʜʫ 

ʪʝʞʝʩʪʪʘ ʥʘ ʙʠʦʭʠʤʠʯʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ (ʤʝʪʠʣʤʘʣʦʥʦʚʘ ʢʠʩʝʣʠʥʘ, ʭʦʤʦʮʠʩʪʝʠʥ) ʠ ʩʪʝʧʝʥʪʘ 

ʥʘ ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʝʪʦ ʧʦʜʢʨʝʧʷ ʠʥʜʠʚʠʜʫʘʣʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʚ 

ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʘʢʩʦʥʠʪʝ (Zheng et al., 2020) (ʬʠʛ. 4). 

3.3. ɹʠʦʭʠʤʠʯʥʠ ʧʨʦʤʝʥʠ 

ɹʠʦʭʠʤʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʦʚʠʰʝʥʘ MMA ʠ ʭʦʤʦʮʠʩʪʝʠʥ ʧʨʠ 

ʥʦʨʤʘʣʥʠ ʠʣʠ ʥʠʩʢʦ-ʥʦʨʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʠʪʘʤʠʥ B . ʊʦʚʘ ʦʪʨʘʟʷʚʘ ʬʫʥʢʮʠʦʥʘʣʥʘ 

ʙʣʦʢʘʜʘ ʥʘ ʤʝʪʠʣʤʘʣʦʥʠʣ-ʂʦɸ ʤʫʪʘʟʘʪʘ ʠ ʤʝʪʠʦʥʠʥ ʩʠʥʪʘʟʘʪʘ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʠʥʘʢʪʠʚʠʨʘʥʝ 

ʥʘ ʢʦʙʘʣʘʤʠʥʘ ʦʪ N O (Fang et al., 2023; Grzych et al., 2024). ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʫʤʝʨʝʥʦ ʧʦʚʠʰʝʥʠ 

ʣʘʢʪʘʪʥʠ ʩʪʦʡʥʦʩʪʠ, ʢʘʢʪʦ ʠ ʧʦʚʠʰʝʥʠ ʬʦʣʘʪʠ. ʇʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʧʦʢʘʟʘʪʝʣʠʪʝ ʩʝ 

ʥʦʨʤʘʣʠʟʠʨʘʪ, ʥʦ ʥʝ ʚʠʥʘʛʠ ʥʘʩʪʲʧʚʘ ʧʲʣʥʦ ʥʝʚʨʦʣʦʛʠʯʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. 

3.4. ʃʝʯʝʥʠʝ 

ʇʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʝʢʩʧʦʟʠʮʠʷʪʘ ʠ ʚʠʩʦʢʦʜʦʟʦʚ ʭʠʜʨʦʢʩʦʢʦʙʘʣʘʤʠʥ 1 mg i.m. ʧʨʝʟ ʜʝʥ 

ʟʘ 1ï2 ʩʝʜʤʠʮʠ, ʧʦʩʣʝʜʚʘʥ ʦʪ ʩʝʜʤʠʯʥʘ ʪʝʨʘʧʠʷ. ʄʝʪʘʙʦʣʠʪʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝ ʧʦʜʦʙʨʷʚʘʪ, ʘ 

ʨʘʥʥʦʪʦ ʣʝʯʝʥʠʝ ʝ ʢʣʶʯʦʚʦ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʘʢʩʦʥʘʣʥʘʪʘ ʫʚʨʝʜʘ (Zheng et al., 2020; Fang et 

al., 2023). 

 

4. ɼʀʉʂʋʉʀʗ 

ɼʘʥʥʠʪʝ ʦʪ ʥʘʣʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʷʩʥʦ ʧʦʢʘʟʚʘʪ, ʯʝ N O-ʠʥʜʫʮʠʨʘʥʘʪʘ ʧʝʨʠʬʝʨʥʘ 

ʥʝʚʨʦʧʘʪʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʦʢʩʠʯʥʦ ʦʙʫʩʣʦʚʝʥʘ ʘʢʩʦʥʘʣʥʘ ʣʝʟʠʷ, ʩʚʲʨʟʘʥʘ ʩ ʙʠʦʭʠʤʠʯʥʘ 

ʠʥʘʢʪʠʚaʮʠʷ ʥʘ ʚʠʪʘʤʠʥ B  ʠ ʧʦʩʣʝʜʚʘʱʘ ʤʝʪʘʙʦʣʠʪʥʘ ʜʠʩʬʫʥʢʮʠʷ. ʄʦʨʬʦʣʦʛʠʯʥʠʪʝ 
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ʥʘʭʦʜʢʠ ʧʦʢʘʟʚʘʪ ʨʝʜʫʢʮʠʷ ʥʘ ʤʠʝʣʠʥʠʟʠʨʘʥʠʪʝ ʚʣʘʢʥʘ, ʤʠʝʣʠʥʦʚʠ ʦʚʦʠʜʠ, ʧʨʘʟʥʠ 

ʝʥʜʦʥʝʚʨʘʣʥʠ ʪʫʙʫʣʠ ʠ ʫʣʪʨʘʩʪʨʫʢʪʫʨʥʠ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠ ʠʟʤʝʥʝʥʠʷ, ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ 

ʤʦʜʝʣ ʥʘ Waller-ʪʠʧ ʜʝʛʝʥʝʨʘʮʠʷ ʠ ʘʢʩʦʥʘʣʥʘ ʜʝʩʪʨʫʢʮʠʷ (Wang et al., 2022). ʃʠʧʩʘʪʘ ʥʘ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ Ăonion-bulbñ ʬʦʨʤʘʮʠʠ ʠʟʢʣʶʯʚʘ ʭʨʦʥʠʯʝʥ ʜʝʤʠʝʣʠʥʠʟʠʨʘʱ ʧʨʦʮʝʩ ʠ 

ʧʦʜʢʨʝʧʷ ʪʦʢʩʠʯʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʫʚʨʝʜʘʪʘ. ɽʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʜʘʥʥʠ ʩʘ ʥʘʧʲʣʥʦ 

ʩʲʛʣʘʩʫʚʘʥʠ ʩ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʘʤʧʣʠʪʫʜʠʪʝ ʥʘ CMAP ʠ SNAP 

ʧʨʠ ʦʪʥʦʩʠʪʝʣʥʦ ʟʘʧʘʟʝʥʠ ʩʢʦʨʦʩʪʠ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʝ ʪʠʧʠʯʥʦ ʟʘ ʘʢʩʦʥʘʣʥʘ ʥʝʚʨʦʧʘʪʠʷ ʠ ʩʝ 

ʦʪʣʠʯʘʚʘ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʘʚʪʦʠʤʫʥʥʠʪʝ ʜʝʤʠʝʣʠʥʠʟʠʨʘʱʠ ʧʦʣʠʥʝʚʨʦʧʘʪʠʠ (Zheng et 

al., 2020; Fang et al., 2023). ʅʘʣʠʯʠʝʪʦ ʥʘ ʜʝʥʝʨʚʘʮʠʦʥʥʠ ʧʦʪʝʥʮʠʘʣʠ ʠ ʛʦʣʝʤʠ, ʨʝʤʦʜʝʣʠʨʘʥʠ 

ʤʦʪʦʨʥʠ ʝʜʠʥʠʮʠ ʥʘ ɽʄɻ ʧʦʪʚʲʨʞʜʘʚʘ ʘʢʪʠʚʥʘʪʘ ʜʝʛʝʥʝʨʘʮʠʷ ʠ ʧʦʩʣʝʜʚʘʱʘʪʘ ʨʝʠʥʝʨʚʘʮʠʷ, 

ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʪʦʢʩʠʯʥʠʪʝ ʘʢʩʦʥʦʧʘʪʠʠ (Wang et al., 2022). ɹʠʦʭʠʤʠʯʥʠʪʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʢʣʶʯʦʚ ʢʦʤʧʦʥʝʥʪ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʪʦʚʘ ʩʲʩʪʦʷʥʠʝ. ʇʦʚʠʰʝʥʠʪʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʤʝʪʠʣʤʘʣʦʥʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʭʦʤʦʮʠʩʪʝʠʥ, ʧʨʠ ʯʝʩʪʦ ʥʦʨʤʘʣʥʠ ʥʠʚʘ ʥʘ 

ʩʝʨʫʤʥʠʷ ʚʠʪʘʤʠʥ B , ʷʩʥʦ ʩʦʯʘʪ ʬʫʥʢʮʠʦʥʘʣʥʘ ʠʥʘʢʪʠʚaʮʠʷ ʥʘ ʢʦʙʘʣʘʤʠʥʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʦʢʠʩʣʝʥʠʝ ʥʘ ʢʦʙʘʣʪʦʚʠʷ ʡʦʥ ʦʪ N O (Zheng et al., 2020). ʊʦʚʘ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʝ ʦʪ ʢʣʠʥʠʯʥʦ 

ʟʥʘʯʝʥʠʝ, ʪʲʡ ʢʘʪʦ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʦʙʠʯʘʡʥʠʪʝ ʩʝʨʫʤʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʚʠʪʘʤʠʥ B  ʤʦʞʝ ʜʘ 

ʙʲʜʘʪ ʧʦʜʚʝʞʜʘʱʦ ʥʦʨʤʘʣʥʠ, ʜʦʢʘʪʦ ʨʝʘʣʥʠʷʪ ʤʝʪʘʙʦʣʠʪʝʥ ʜʝʬʠʮʠʪ ʝ ʪʝʞʢʦ ʠʟʨʘʟʝʥ. 

ʇʦʜʦʙʥʘ ʙʠʦʭʠʤʠʯʥʦ-ʢʣʠʥʠʯʥʘ ʜʠʩʦʮʠʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ ʜʨʫʛʠ ʪʦʢʩʠʯʥʠ 

ʘʢʩʦʥʦʧʘʪʠʠ, ʥʦ ʧʨʠ N O ʪʷ ʝ ʦʩʦʙʝʥʦ ʭʘʨʘʢʪʝʨʥʘ ʠ ʯʝʩʪʦ ʚʦʜʠ ʜʦ ʟʘʙʘʚʝʥʘ ʜʠʘʛʥʦʟʘ (Fang et 

al., 2023). ʂʣʠʥʠʯʥʘʪʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʤʝʞʜʫ ʧʘʮʠʝʥʪʠʪʝ ʚʝʨʦʷʪʥʦ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʨʘʟʣʠʯʥʘʪʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʠ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʝʢʩʧʦʟʠʮʠʷʪʘ, ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʨʘʟʣʠʯʠʷ ʚ 

ʤʝʪʘʙʦʣʠʪʥʠʷ ʢʘʧʘʮʠʪʝʪ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʥʫʪʨʠʪʠʚʝʥ ʩʪʘʪʫʩ ʠ 

ʛʝʥʝʪʠʯʥʠ ʧʦʣʠʤʦʨʬʠʟʤʠ, ʚʣʠʷʝʱʠ ʥʘ ʢʦʙʘʣʘʤʠʥʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ. ʅʷʢʦʠ ʧʨʦʫʯʚʘʥʠʷ 

ʩʲʦʙʱʘʚʘʪ ʠ ʟʘ ʟʘʙʘʚʝʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʚʲʧʨʝʢʠ ʥʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʙʠʦʭʠʤʠʯʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʦʝʪʦ ʧʦʜʯʝʨʪʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʨʘʥʥʦʪʦ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʝʢʩʧʦʟʠʮʠʷʪʘ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʪʦ ʟʘʧʦʯʚʘʥʝ ʥʘ ʟʘʤʝʩʪʠʪʝʣʥʘ ʪʝʨʘʧʠʷ ʩ ʚʠʪʘʤʠʥ B . 

 

5. ɿɸʂʃʖʏɽʅʀɽ  

N O-ʠʥʜʫʮʠʨʘʥʘʪʘ ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʦʢʩʠʯʥʦ-ʤʝʪʘʙʦʣʠʪʥʘ 

ʘʢʩʦʥʘʣʥʘ ʫʚʨʝʜʘ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʤʦʨʬʦʣʦʛʠʯʥʠ, ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʚʨʝʤʝʥʥʦʪʦ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʝʢʩʧʦʟʠʮʠʷʪʘ ʠ ʨʘʥʥʦʪʦ ʟʘʧʦʯʚʘʥʝ ʥʘ 

ʪʝʨʘʧʠʷ ʩ ʚʠʪʘʤʠʥ B  ʩʘ ʢʨʠʪʠʯʥʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʫʚʨʝʜʘʪʘ. ʂʦʤʙʠʥʠʨʘʥʠʷʪ ʘʥʘʣʠʟ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʥʠ, ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʜʘʥʥʠ ʧʦʟʚʦʣʷʚʘ ʪʦʯʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 

ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʦʪ ʜʨʫʛʠ ʥʝʚʨʦʧʘʪʠʠ. 
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ɿʅɸʏɽʅʀɽʊʆ ʅɸ ʀʅɼʀɺʀɼʋɸʃʅʀʊɽ ʆʉʆɹɽʅʆʉʊʀ ʅɸ 

ʌʈʆʅʊɸʃʅʀʗ ʉʀʅʋʉ ɿɸ ʉʒɼɽɹʅʆʄɽɼʀʎʀʅʉʂɸʊɸ 

ʇʈɸʂʊʀʂɸ 

ʂʨʠʩʪʠʘʥ ɹʝʯʝʚ1, ʅʠʥʘ ʁʦʪʦʚʘ2, ɸʥʪʦʘʥʝʪʘ ʌʲʩʦʚʘ2, ʇʘʚʝʣ ʊʠʤʦʥʦʚ3 
1ʆʪʜʝʣʝʥʠʝ ʧʦ ʥʝʚʨʦʭʠʨʫʨʛʠʷ, ʋʄɹɸʃ Ăʇʲʣʤʝʜñ 

2ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʮʠʪʦʣʦʛʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʂʘʪʝʜʨʘ ʧʦ ʩʲʜʝʙʥʘ ʤʝʜʠʮʠʥʘ ʠ ʜʝʦʥʪʦʣʦʛʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

THE SIGNIFICANCE OF INDIVIDUAL CHARACTERISTICS OF THE 

FRONTAL SINUS FOR FORENSIC MEDICAL PRACTICE  
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2Department of Anatomy, Histology and Cytology, Faculty of Medicine, 
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Abstract:  One of the bone structures used to identify human remains is the frontal sinus. It 

is one of the paranasal sinuses, located between the two plates of the frontal bone. Its morphological 

structure is unique even in monozygotic twins. Its final pneumatization is completed around the age 

of 20. Its individual shape, the presence of additional septa, recesses, and cavities remain constant 

until late age. This study examines identification markers for the verification of human remains 

using the frontal sinus. The techniques and characteristics of postmortem radiological examinations 

are described in detail. Based on the international experience of numerous teams, including 

Bulgarian ones, the most appropriate forensic identification indices for the frontal sinus have been 

identified.  

Keywords: frontal sinus, significance of the frontal sinus in forensic medicine, anatomy and 

variations of the frontal sinus, imaging diagnosis of the frontal sinus 

 

1. ɺʒɺɽɼɽʅʀɽ  

ʌʨʦʥʪʘʣʥʠʷʪ ʩʠʥʫʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʠ ʤʦʨʬʦʣʦʛʠʯʥʦ 

ʚʘʨʠʘʙʠʣʥʠ ʩʪʨʫʢʪʫʨʠ ʚ ʯʦʚʝʰʢʠʷ ʯʝʨʝʧ, ʢʦʝʪʦ ʛʦ ʧʨʘʚʠ ʮʝʥʝʥ ʘʥʘʪʦʤʠʯʝʥ ʤʘʨʢʝʨ ʚ 

ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. ʅʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ ʟʘʧʦʯʚʘ ʩʨʘʚʥʠʪʝʣʥʦ ʢʲʩʥʦ- ʝʜʚʘ ʧʨʝʟ 

ʚʪʦʨʘʪʘ-ʪʨʝʪʘʪʘ ʛʦʜʠʥʘ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ ʠ ʟʘʚʲʨʰʚʘ ʦʢʦʣʦ 20-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʢʦʛʘʪʦ ʩʠʥʫʩʲʪ 

ʜʦʩʪʠʛʘ ʩʚʦʷ ʦʢʦʥʯʘʪʝʣʝʥ ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ (Tatlisumak et al., 2007). ʀʥʜʠʚʠʜʫʘʣʥʦʩʪʪʘ ʥʘ 

ʩʠʥʫʩʘ, ʦʧʨʝʜʝʣʝʥʘ ʦʪ ʥʝʛʦʚʠʷ ʨʘʟʤʝʨ, ʢʦʥʬʠʛʫʨʘʮʠʷ, ʥʘʣʠʯʠʝ ʥʘ ʩʝʧʪʠ, ʨʝʮʝʩʫʩʠ ʠ ʢʫʭʠʥʠ, 

ʦʩʪʘʚʘ ʧʦʩʪʦʷʥʥʘ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ ʠ ʝ ʨʘʟʣʠʯʥʘ ʜʦʨʠ ʧʨʠ ʤʦʥʦʟʠʛʦʪʥʠ ʙʣʠʟʥʘʮʠ, ʢʦʝʪʦ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘ ʥʝʛʦʚʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʘ ʩʪʦʡʥʦʩʪ (Tang et al., 2009, Yoshino et al., 

1987). ʂʣʘʩʠʯʝʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ Zuckerkandl ʦʱʝ ʚ ʢʨʘʷ ʥʘ XIX ʚʝʢ ʥʘʩʦʯʚʘʪ ʚʥʠʤʘʥʠʝʪʦ 

ʢʲʤ ʘʩʠʤʝʪʨʠʷʪʘ ʠ ʚʘʨʠʘʙʠʣʥʦʩʪʪʘ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʢʘʪʦ ʦʪʣʠʯʠʪʝʣʥʠ ʙʝʣʝʟʠ ʤʝʞʜʫ 

ʠʥʜʠʚʠʜʠʪʝ, ʘ ʧʦ- ʢʲʩʥʦ Cubbert ʠ Low ʜʝʤʦʥʩʪʨʠʨʘʪ ʥʝʛʦʚʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʚ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠʷ ʧʨʦʮʝʩ ʯʨʝʟ ʨʘʜʠʦʣʦʛʠʯʥʠ ʘʥʘʣʠʟʠ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʥʘʪʘ 
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ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʰʠʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʤʦʨʬʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ antemortem ʠ postmortem ʜʘʥʥʠ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ 

ʨʘʟʣʠʯʥʠ ʤʝʪʨʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠ ʤʝʪʦʜʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʘʪʘ 

ʩʠʩʪʝʤʘ ʥʘ Yoshino (Yoshino et al., 1987), CT-ʙʘʟʠʨʘʥʘʪʘ FSS ʩʠʩʪʝʤʘ ʥʘ Tatlisumak 

(Tatlisumak et al., 2007) ʠ ʧʦʩʣʝʜʚʘʱʠʪʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʚʘʱʠ ʦʨʙʠʪʘʣʥʠʷ ʢʦʥʪʫʨ, 

ʧʨʝʜʣʦʞʝʥʠ ʦʪ Cameriere (Cameriere et al., 2005). ʉʲʚʨʝʤʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʪʝʟʠ ʤʝʪʦʜʠ ʟʘ ʠʥʜʠʚʠʜʫʘʣʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʢʘʪʦ ʧʨʠʣʘʛʘʪ ʜʠʛʠʪʘʣʥʠ 

ʪʝʭʥʠʢʠ, ʢʝʬʘʣʦʤʝʪʨʠʯʥʠ ʘʥʘʣʠʟʠ ʠ 3D ʨʝʢʦʥʩʪʨʫʢʮʠʠ (Huang et al., 2010, Nikam et al., 2015). 

ɿʥʘʯʝʥʠʝʪʦ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʚ ʩʲʜʝʙʥʘʪʘ ʤʝʜʠʮʠʥʘ ʥʘʨʘʩʪʚʘ ʦʩʦʙʝʥʦ ʚ ʩʠʪʫʘʮʠʠ, 

ʧʨʠ ʢʦʠʪʦ ʢʣʘʩʠʯʝʩʢʠʪʝ ʤʝʪʦʜʠ- ʧʨʲʩʪʦʚʠ ʦʪʧʝʯʘʪʲʮʠ, ɼʅʂ ʘʥʘʣʠʟ ʠʣʠ ʩʪʦʤʘʪʦʣʦʛʠʯʥʠ 

ʜʘʥʥʠ- ʩʘ ʥʝʜʦʩʪʲʧʥʠ, ʫʚʨʝʜʝʥʠ ʠʣʠ ʥʝʧʨʠʣʦʞʠʤʠ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʥʘʧʨʝʜʥʘʣʦ ʨʘʟʣʘʛʘʥʝ, 

ʠʟʛʘʨʷʥʠʷ ʠʣʠ ʤʘʩʦʚʠ ʙʝʜʩʪʚʠʷ (Tatlisumak et al., 2007, Butaric et al., 2022). ɺ ʪʝʟʠ ʩʣʫʯʘʠ 

ʩʪʘʙʠʣʥʘʪʘ ʤʦʨʬʦʣʦʛʠʷ ʠ ʣʝʩʥʘʪʘ ʧʦʩʪʤʦʨʪʝʤ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʩʠʥʫʩʘ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘʜʝʞʜʝʥ 

ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟ ʤʝʪʦʜ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝʥ ʘʥʘʣʠʟ. ɹʲʣʛʘʨʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʲʱʦ 

ʜʦʧʨʠʥʘʩʷʪ ʟʥʘʯʠʪʝʣʥʦ ʟʘ ʪʘʟʠ ʦʙʣʘʩʪ ʯʨʝʟ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʟʘ 

ʚʠʩʦʢʦ- ʧʨʝʮʠʟʥʘ 3D ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʚʲʨʭʫ ʙʘʟʘʪʘ ʥʘ ʜʠʛʠʪʘʣʥʠ 

ʨʘʜʠʦʛʨʘʬʩʢʠ ʜʘʥʥʠ (Sylviya et al., 2018). ʅʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʛʣʝʞʜʘ ʧʦʜʨʦʙʥʦ 

ʘʥʘʪʦʤʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, ʨʘʜʠʦʣʦʛʠʯʥʠʪʝ ʪʝʭʥʠʢʠ ʠ ʚʦʜʝʱʠʪʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠ ʠʥʜʝʢʩʠ 

ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ, ʢʘʪʦ ʮʝʣʠ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥ ʥʘʫʯʝʥ ʦʙʟʦʨ ʥʘ ʥʝʛʦʚʘʪʘ ʨʦʣʷ 

ʢʘʪʦ ʚʘʞʝʥ ʠʥʩʪʨʫʤʝʥʪ ʚ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʝ ʧʨʠʣʦʞʠʤʦ ʚ 

ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʘʪʘ ʧʨʘʢʪʠʢʘ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʥʝʠʟʚʝʩʪʥʠ ʧʦʯʠʥʘʣʠ ʠʥʜʠʚʠʜʠ ʠ ʧʨʠ 

ʯʝʨʝʧʝʥ ʪʨʘʚʤʘʪʠʟʲʤ. ʌʨʦʥʪʘʣʥʠʷʪ ʩʠʥʫʩ ʧʨʠʪʝʞʘʚʘ ʫʥʠʢʘʣʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪ, ʢʦʝʪʦ 

ʧʦʟʚʦʣʷʚʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʥʠʚʘ ʥʘ ʝʢʩʧʝʨʪʠʟʘʪʘ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʘʜʝʢʚʘʪʝʥ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʠ 

ʘʥʘʣʠʟ. ʉʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʯʦʚʝʰʢʠ ʪʝʣʘ ʢʘʪʦ ʟʲʙʝʥ ʩʪʘʪʫʩ, 

ɼʅʂ ʘʥʘʣʠʟ, ʧʨʲʩʪʦʚʠ ʦʪʧʝʯʘʪʲʮʠ, ʘʥʪʨʦʧʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ. ɼʨʫʛʠ ʢʦʩʪʥʠ ʤʘʨʢʝʨʠ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʯʦʚʝʰʢʠ ʪʝʣʘ ʩʘ ʪʦʨʘʢʩʘ, ʢʦʩʪʠʪʝ ʥʘ ʨʘʤʝʥʥʠʷ ʧʦʷʩ, processus mastoideus, 

sinus sphenoidalis, sella turcica. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ sinus frontalis ʢʘʪʦ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʤʘʪʝʨʠʘʣ ʩʝ 

ʠʟʚʲʨʰʚʘ ʠ ʧʨʠ ʥʘʤʠʨʘʥʝ ʥʘ ʯʝʨʝʧ ʙʝʟ ʤʘʥʜʠʙʫʣʘ. ʇʨʝʢʘʣʝʥʠʪʝ ʚʤʝʰʘʪʝʣʩʪʚʘ ʚ ʫʩʪʥʘʪʘ 

ʢʫʭʠʥʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʝʪʘʣʥʠ ʩʪʨʫʢʪʫʨʠ ʚ ʟʲʙʥʠʪʝ ʨʝʜʠʮʠ ʤʦʛʘʪ ʟʥʘʯʠʪʝʣʥʦ ʜʘ ʟʘʪʨʫʜʥʷʪ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʠʥʜʠʚʠʜʘ. ʇʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʥʘ ʛʣʘʚʘ ʬʨʦʥʪʘʣʥʠʷ 

ʩʠʥʫʩ ʤʥʦʛʦ ʜʦʙʨʝ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ. ʌʨʦʥʪʘʣʥʠʪʝ ʩʠʥʫʩʠ ʩʘ ʯʠʬʪʥʠ ʩʝʧʘʨʠʨʘʥʠ ʢʫʭʠʥʠ, 

ʥʘʤʠʨʘʱʠ ʩʝ ʟʘʜ arcus superciliaris ʥʘ ʯʝʣʥʘʪʘ ʢʦʩʪ. ɺʩʝʢʠ ʬʨʦʥʪʘʣʝʥ ʩʠʥʫʩ ʩʝ ʦʪʚʘʨʷ ʚ 

ʩʲʦʪʚʝʪʩʪʚʘʱʠʷ ʩʨʝʜʝʥ ʥʦʩʝʥ ʭʦʜ ʯʨʝʟ ʠʥʬʫʥʜʠʙʫʣʫʤʘ. ʇʨʠ ʨʘʞʜʘʥʝʪʦ ʬʨʦʥʪʘʣʥʠʪʝ ʩʠʥʫʩʠ 

ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ. ʈʘʟʚʠʪʠʝʪʦ ʠʤ ʟʘʧʦʯʚʘ ʧʨʝʟ 2-3 ʛʦʜʠʥʘ. ʊʝ ʪʨʫʜʥʦ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘʪ 

ʨʘʜʠʦʛʨʘʬʠʯʥʦ ʜʦ 4-5 ʛʦʜʠʥʘ. ʉʣʝʜ ʪʘʟʠ ʚʲʟʨʘʩʪ ʩʠʥʫʩʠʪʝ ʟʘʧʦʯʚʘʪ ʜʘ ʨʘʩʪʘʪ ʧʦ ʨʘʟʤʝʨ ʠ ʩʝ 

ʜʠʬʝʨʝʥʮʠʨʘʪ. ʈʘʟʚʠʪʠʝʪʦ ʠʤ ʩʝ ʫʩʢʦʨʷʚʘ ʩʣʝʜ ʧʫʙʝʨʪʝʪʘ ʠ ʟʘʚʲʨʰʚʘ ʢʲʤ 20 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ. ʌʘʢʪʦʨʠ ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʠʤ ʩʘ: ʭʦʨʤʦʥʘʣʥʠ ʥʠʚʘ, ʩʧʦʨʪʥʘ ʘʢʪʠʚʥʦʩʪ, 

ʟʜʨʘʚʦʩʣʦʚʥʦ ʩʲʩʪʦʷʥʠʝ, ʜʠʝʪʘ, ʧʨʠʝʤ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ. 

ɸʥʘʪʦʤʠʯʥʦʪʦ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʩʠʥʫʩʘ ʥʝ ʩʝ ʧʨʦʤʝʥʷ ʜʦ ʢʲʩʥʘ ʚʲʟʨʘʩʪ. ʇʨʠ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʥʘ ʯʝʨʝʧʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʷʢʦʣʢʦ ʚʠʜʘ ʨʘʜʠʦʛʨʘʬʩʢʠ ʪʝʭʥʠʢʠ. ʅʘʡ-ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥʘʪʘ ʝ ʧʨʝʜʥʦ-ʟʘʜʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʧʦʟʥʘʪʘ ʢʘʪʦ Calduell view. ʇʨʠ ʬʨʦʥʪʘʣʝʥ, 

ʦʢʮʠʧʠʪʘʣʝʥ ʠ ʣʘʪʝʨʘʣʝʥ ʠʟʛʣʝʜ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʨʘʟʣʠʯʥʠ ʭʘʨʘʢʪʝʨʥʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʩʠʥʫʩʠʪʝ. 

ʈʘʟʣʠʯʠʷʪʘ ʦʩʚʝʥ ʧʦ ʰʠʨʠʥʘ ʠ ʚʠʩʦʯʠʥʘ ʩʝ ʦʪʥʘʩʷʪ ʠ ʜʦ ʩʝʧʪʘʮʠʷʪʘ, ʙʨʦʡʢʘʪʘ ʠ ʛʦʣʝʤʠʥʘʪʘ 

ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʢʫʭʠʥʠ. ʈʘʟʣʠʯʠʷ ʩʲʱʝʩʪʚʫʚʘʪ ʜʦʨʠ ʧʨʠ ʤʦʥʦʟʠʛʦʪʥʠʪʝ ʙʣʠʟʥʘʮʠ. 

ʉʲʱʝʩʪʚʫʚʘʪ 4 ʦʩʥʦʚʥʠ ʤʝʪʨʠʯʥʠ ʪʦʯʢʠ ʟʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʩʠʥʫʩʠʪʝ: 1. ʅʘʡ- ʣʘʪʝʨʘʣʥʘʪʘ ʪʦʯʢʘ 

ʥʘ ʜʝʩʥʠʷ ʩʠʥʫʩ; 2. ʅʘʡ- ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʥʘ ʜʝʩʥʠʷ ʩʠʥʫʩ; 3. ʅʘʡ- ʣʘʪʝʨʘʣʥʘʪʘ ʪʦʯʢʘ ʥʘ ʣʝʚʠʷ 

ʩʠʥʫʩ; 4. ʅʘʡ- ʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʥʘ ʣʝʚʠʷ ʩʠʥʫʩ (ʬʠʛ. 1). 
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ʌʠʛʫʨʘ 1. ʇʨʦʧʠʣʥʘ (ʧʨʝʜʥʦïʟʘʜʥʘ) ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʥʘ ʯʝʨʝʧ, ʧʦʢʘʟʚʘʱʘ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʩʠʥʫʩʘ ʠ ʤʝʪʨʠʯʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ. ʏʝʨʚʝʥʘ ʩʪʨʝʣʢʘ- ʦʙʦʟʥʘʯʘʚʘ ʚʲʣʥʦʦʙʨʘʟʥʠʷ ʢʦʥʪʫʨ. 

ɾʲʣʪʘ ʩʪʨʝʣʢʘ- ʦʙʦʟʥʘʯʘʚʘ ʯʘʩʪʠʯʥʘʪʘ ʩʠʥʫʩʥʘ ʣʠʥʠʷ ʦʪ ʣʷʚʘʪʘ ʩʪʨʘʥʘ. ʊʦʯʢʘ A ʜʦ B- 

ʤʘʢʩʠʤʘʣʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ. ɹʘʟʦʚʘ ʣʠʥʠʷ ʜʦ ʪʦʯʢʘ C- ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʚʠʩʦʯʠʥʘ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ. 

Calduell view ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥ ʚ 6 ʢʘʪʝʛʦʨʠʠ ʧʦ 8 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠ ʠʥʜʝʢʩʘ: 1. ʉʪʝʧʝʥ ʥʘ ʘʩʠʤʝʪʨʠʷ; 2. ʉʪʨʘʥʠʯʝʥ ʠʟʛʣʝʜ; 3. ʉʲʦʪʥʦʰʝʥʠʝʪʦ 

ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʢʲʤ ʦʨʙʠʪʘʪʘ; 4. ʃʠʥʠʷʪʘ ʧʨʝʤʠʥʘʚʘʱʘ ʧʨʝʟ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʣʝʚʠʷ 

ʩʠʥʫʩ; 5. ʃʠʥʠʷʪʘ ʧʨʝʤʠʥʘʚʘʱʘ ʧʨʝʟ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʜʝʩʥʠʷ ʩʠʥʫʩ; 6. ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʝʧʪʠ; 

7. ʄʷʩʪʦʪʦ ʥʘ ʤʝʜʠʘʣʥʠʷʪ ʨʲʙ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʛʨʘʥʠʮʘ ʠ ʥʘ ʣʝʚʠʷ ʩʠʥʫʩ; 8. ʄʷʩʪʦʪʦ ʥʘ 

ʤʝʜʠʘʣʥʠʷ ʨʲʙ ʥʘ ʚʲʪʨʝʰʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʜʝʩʥʠʷ ʩʠʥʫʩ. 

ʀʟʧʦʣʟʚʘʡʢʠ CT ʦʙʨʘʟ Ertugrul Tatlisumak 2007 ʛ. ʚʲʚʝʞʜʘ FSS ʩʠʩʪʝʤʘʪʘ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʩʠʥʫʩʘ (Tatlisumak et al., 2007): 

¶ F ï ʩʲʱʝʩʪʚʫʚʘʥʝ ʠʣʠ ʣʠʧʩʘ ʥʘ ʬʨʦʥʪʘʣʝʥ ʩʠʥʫʩ; 

¶ S ï ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʠʥʪʝʨʩʠʥʫʩʥʠ ʠ ʠʥʪʨʘʩʠʥʫʩʥʠ ʩʝʧʪʠ; 

¶ S ï ʩʪʝʧʝʥ ʥʘ ʬʨʘʛʤʝʥʪʘʮʠʷ ʥʘ ʩʠʥʫʩʘ. 

ɿʘ ʪʘʟʠ ʮʝʣ ʪʦʡ ʚʲʚʝʞʜʘ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ ʩʣʝʜʥʠʪʝ ʨʘʟʤʝʨʠ: ʰʠʨʠʥʘ, ʚʠʩʦʯʠʥʘ, ʧʨʝʜʥʦ-

ʟʘʜʝʥ ʨʘʟʤʝʨ (ʜʲʣʙʦʯʠʥʘ), ʦʙʱʘ ʰʠʨʠʥʘ ʥʘ ʜʚʘʪʘ ʩʠʥʫʩʘ, ʜʠʩʪʘʥʮʠʷʪʘ ʤʝʞʜʫ ʥʘʡ- ʚʠʩʦʢʠʪʝ 

ʪʦʯʢʠ ʥʘ ʜʚʘʪʘ ʩʠʥʫʩʘ, ʜʠʩʪʘʥʮʠʷʪʘ ʤʝʞʜʫ ʥʘʡ-ʦʪʜʘʣʝʯʝʥʠʪʝ ʪʦʯʢʠ ʥʘ ʜʚʘʪʘ ʩʠʥʫʩʘ (ʬʠʛ. 2). 

ʇʨʝʟ 2009 ʛ. ʢʦʣʝʢʪʠʚʘ ʥʘ Jian-Pin Tang ʠʟʩʣʝʜʚʘ 198 ʠʥʜʠʚʠʜʘ ʧʦ ʤʝʪʦʜʘ ʥʘ Yoshino 

(Tang et al., 2009, Yoshino et al., 1987). ɿʘ ʪʦʟʠ ʤʝʪʦʜ ʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʚʘʥʝʪʦ ʥʘ 12 

ʧʘʨʘʤʝʪʲʨʘ ʥʘ ʩʠʥʫʩʘ. ʇʨʠ ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥ ʤʦʜʝʣʘ ʥʘ ʚʘʨʠʘʮʠʠ ʥʘ 

ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʧʨʠ ʢʠʪʘʡʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʪʦʚʘ 

ʙʝʰʝ ʥʘʧʨʘʚʝʥʦ ʜʦʩʪʲʧʥʦ. ʀʟʤʝʨʚʘʥʝʪʦ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʝ ʠʟʚʲʨʰʝʥʦ ʢʘʪʦ ʝ ʠʟʧʦʣʟʚʘʥ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥ ʨʘʜʠʦʛʨʘʬ ʩʲʩ ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ Adobe ʠ Image Ready. ʆʪ ʚʩʠʯʢʠ 

ʠʟʧʦʣʟʚʘʥʠ ʜʦʩʝʛʘ ʤʝʪʦʜʠ ʪʦʟʠ ʥʘ Yoshino ʝ ʥʘʡ- ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥ ʠ ʜʦʩʪʘʪʲʯʥʦ ʧʦʢʘʟʘʪʝʣʝʥ. 

ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʤʝʪʦʜʘ ʥʘ Yoshimo ʧʨʘʚʠ Roberto Cameriere ʢʘʪʦ ʚʢʣʶʯʚʘ ʢʲʤ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʜʦ ʩʝʛʘ ʧʘʨʘʤʝʪʨʠ ʧʨʠʣʝʞʘʱʘʪʘ ʦʨʙʠʪʘʣʥʘ ʦʙʣʘʩʪ (Cameriere et al., 2005) (ʪʘʙʣ. 1).  
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ʌʠʛʫʨʘ 2. ʇʨʝʜʩʪʘʚʣʷʚʘ ʦʥʘʛʣʝʜʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʬʨʦʥʪʘʣʝʥ ʩʠʥʫʩ- ʘʧʣʘʟʠʷ, 

ʭʠʧʦʧʣʘʟʠʷ, ʩʨʝʜʝʥ ʨʘʟʤʝʨ, ʭʠʧʝʨʧʣʘʟʠʷ. 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʠ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʠ ʤʝʪʦʜʠ ʟʘ ʤʦʨʬʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʬʨʦʥʪʘʣʥʠʷ 

ʩʠʥʫʩ. 

ʄʝʪʦʜ / 

ɸʚʪʦʨ 

ɻʦʜʠʥʘ ʆʩʥʦʚʥʠ ʠʟʤʝʨʚʘʥʠ 

ʧʘʨʘʤʝʪʨʠ 

ʇʨʝʜʠʤʩʪʚʘ ʆʛʨʘʥʠʯʝʥʠʷ 

Yoshino et 

al. 

1987 12 ʘʥʘʪʦʤʠʯʥʠ 

ʧʘʨʘʤʝʪʲʨʘ; ʢʦʥʪʫʨ, 

ʚʠʩʦʯʠʥʘ, ʰʠʨʠʥʘ 

ʅʘʡ-h ʠʨʦʢʦ 

ʠʟʧʦʣʟʚʘʥ ʤʝʪʦʜ; 

ʜʦʙʨʘ 

ʚʲʟʧʨʦʠʟʚʦʜʠʤʦʩʪ 

ʀʟʠʩʢʚʘ 

ʚʠʩʦʢʦʢʘʯʝʩʪʚʝʥʠ 

ʨʝʥʪʛʝʥʦʚʠ 

ʠʟʦʙʨʘʞʝʥʠʷ 

Tatlisumak 

et al. ï FSS 

ʩʠʩʪʝʤʘ 

2007 ʅʘʣʠʯʠʝ/ʣʠʧʩʘ ʥʘ 

ʩʠʥʫʩ; ʩʝʧʪʠ; 

ʬʨʘʛʤʝʥʪʘʮʠʷ; 

ʰʠʨʠʥʘ, ʚʠʩʦʯʠʥʘ, 

ʜʲʣʙʦʯʠʥʘ 

ʇʦʜʭʦʜʷʱʘ ʧʨʠ CT; 

ʧʦʚʠʰʝʥʘ 

ʧʨʝʮʠʟʥʦʩʪ 

ʇʦ-ʪʨʫʜʥʦ 

ʧʨʠʣʦʞʠʤʘ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

Cameriere et 

al. 

2005 ɼʦʧʲʣʥʠʪʝʣʥʠ 

ʧʘʨʘʤʝʪʨʠ 

ʚʢʣʶʯʚʘʱʠ 

ʦʨʙʠʪʘʣʥʘʪʘ ʦʙʣʘʩʪ 

ʇʦʚʠʰʘʚʘ ʪʦʯʥʦʩʪʪʘ 

ʧʨʠ ʛʨʘʥʠʯʥʠ ʩʣʫʯʘʠ 

ʇʦ-ʩʣʦʞʥʦ 

ʧʨʠʣʘʛʘʥʝ; ʥʫʞʜʘ ʦʪ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥ 

ʩʦʬʪʫʝʨ 

Huang et al. 2010 ʄʦʜʠʬʠʮʠʨʘʥʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ 

Yoshino 

ʃʝʩʥʘ ʟʘ ʧʨʠʣʘʛʘʥʝ; 

ʜʦʙʨʘ ʟʘ ʛʦʣʝʤʠ 

ʧʦʧʫʣʘʮʠʠ 

ɿʘʚʠʩʠʤʘ ʦʪ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʜʠʛʠʪʘʣʥʠʷ ʦʙʨʘʟ 

Nikam et al. 2015 ʂʝʬʘʣʦʤʝʪʨʠʯʥʠ 

ʪʦʯʢʠ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ 

ʇʦʜʭʦʜʷʱ ʟʘ 

ʧʦʩʪʤʦʨʪʝʤ ʫʩʣʦʚʠʷ 

ʏʫʚʩʪʚʠʪʝʣʥʘ ʢʲʤ 

ʧʦʟʠʮʠʦʥʠʨʘʥʝʪʦ ʥʘ 

ʛʣʘʚʘʪʘ 

Yun Huang ʧʨʝʟ 2010 ʛ. ʠʟʩʣʝʜʚʘ 400 ʨʝʥʪʛʝʥʦʚʠ ʦʙʨʘʟʘ ʧʦ ʪʘʟʠ ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ ʛʠ 

ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʠ ʠʥʜʝʢʩʠ (Huang et al., 2010). Kim et al 

2013 ʛ. ʧʨʝʜʣʘʛʘ ʩʝʨʠʷ ʤʝʪʨʠʯʥʠ ʪʦʯʢʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 3D ʜʠʛʠʪʘʣʥʠ ʤʦʜʝʣʠ. ɿʘ 

ʦʩʲʱʝʩʚʷʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʮʝʣ ʩʝ ʠʟʚʲʨʰʚʘ ʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʦʙʝʤʘ, ʰʠʨʠʥʘʪʘ, ʜʲʣʙʦʯʠʥʘʪʘ 

ʠ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʢʫʭʠʥʘʪʘ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʝ ʠʟʩʣʝʜʚʘʥ 

ʦʪ Zuckerkandl ʧʨʝʟ 1895 ʛ., ʢʦʡʪʦ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʛʦʚʘʪʘ ʘʩʠʤʝʪʨʠʷ. ʊʝʭʥʠʢʘʪʘ ʥʘ 

ʨʘʜʠʦʣʦʛʠʯʥʠʪʝ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʫʩʧʝʰʥʦ ʝ ʧʨʠʣʦʞʝʥʘ ʦʪ Cubbert ʠ Low ʧʨʝʟ 1927 ʛ. ʊʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʪʨʫʧ ʧʦ ʤʦʨʬʦʣʦʛʠʯʥʠʷ ʘʥʘʣʠʟ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ. ʉʣʝʜ ʪʦʚʘ ʩʘ ʦʧʠʩʘʥʠ 
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ʤʥʦʛʦ ʪʘʢʠʚʘ ʩʣʫʯʘʠ. ʈʘʟʣʠʯʥʠʪʝ ʨʘʜʠʦʛʨʘʬʠ ʤʦʛʘʪ ʜʘ ʚʠʟʫʘʣʠʟʠʨʘʪ ʬʨʦʥʪʘʣʥʠʪʝ ʩʠʥʫʩʠ ʦʪ 

ʚʩʝʢʠ ʠʟʛʣʝʜ ʚʢʣʶʯʠʪʝʣʥʦ Calldwell orientation ʠ Waters view. ʌʠʥʣʘʥʜʩʢʠ ʝʢʠʧ ʥʘʯʝʣʦ ʩ 

Shital Sudhakar Nikam ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʤʝʪʦʜʠʪʝ ʢʘʪʦ ʧʨʠʣʘʛʘ ʢʝʬʘʣʦʤʝʪʨʠʯʥʘ ʤʘʰʠʥʘ ʢʲʤ 

ʨʘʜʠʦʛʨʘʬʘ ʩʲʩ ʟʘʣʦʞʝʥʠ ʤʥʦʛʦʙʨʦʡʥʠ ʪʦʯʢʠ ʟʘ ʠʟʤʝʨʚʘʥʝ (Nikam et al., 2015). ʊʝ ʧʨʠʣʘʛʘʪ 

ʠ ʩʢʘʣʘ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. ʄʘʢʩʠʣʦʬʘʮʠʘʣʥʘʪʘ ʨʘʜʠʦʛʨʘʬʠʷ ʝ ʨʫʪʠʥʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠ 

ʢʣʠʥʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ʌʨʦʥʪʘʣʥʠʷʪ ʩʠʥʫʩ ʠʤʘ ʜʦʙʨʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠʪʝ 

ʦʙʨʘʟʠ. ʆʧʨʝʜʝʣʝʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʦʢʘʞʘʪ ʦʢʮʠʧʠʪʘʣʥʠʪʝ ʠʟʛʣʝʜʠ. ʇʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʨʘʜʠʦʛʨʘʬʠʠ ʥʘ ʧʦʯʠʥʘʣʠ ʭʦʨʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʦʩʦʙʝʥʦ 

ʧʨʝʮʠʟʥʦ. ʉʲʱʝʩʪʚʫʚʘʪ ʤʘʣʢʠ ʨʘʟʣʠʢʠ ʥʘ ʦʙʨʘʟʠʪʝ ʘʥʪʝʤʦʨʪʝʤ ʠ ʧʦʩʪʤʦʨʪʝʤ. ʇʨʠ ʞʠʚʠʪʝ 

ʠʥʜʠʚʠʜʠ ʬʨʦʥʪʘʣʥʠʪʝ ʩʠʥʫʩʠ ʩʘ 1,2 ʧʲʪʠ ʧʦ-ʰʠʨʦʢʠ ʠ ʤʘʣʢʦ ʧʦ-ʨʘʟʣʠʯʥʠ. ʐʚʝʡʮʘʨʩʢʠ ʝʢʠʧ 

ʦʪ ʫʯʝʥʠ ʥʘʯʝʣʦ ʩ Lauren Butaric ʧʨʘʚʠ ʤʘʱʘʙʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʧʦʟʠʮʠʠʪʝ ʥʘ ʛʣʘʚʘʪʘ post 

mortem ʠ ʪʷʭʥʦʪʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ (Butaric et al., 2022). ʅʘʤʠʨʘʥʝʪʦ 

ʥʘ ʪʦʯʥʘʪʘ ʣʠʥʠʷ ʥʘ ʧʦʜʨʘʚʥʷʚʘʥʝ ʝ ʪʨʫʜʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ɽʢʠʧʲʪ ʜʦʢʘʟʚʘ, ʯʝ ʜʦʨʠ 

ʨʘʟʣʠʢʘ ʦʪ 5 ʛʨʘʜʫʩʘ ʚ ʦʨʠʝʥʪʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʧʨʦʤʝʥʠ ʦʙʨʘʟʥʘʪʘ ʥʘʭʦʜʢʘ. ʇʨʦʤʷʥʘʪʘ ʥʘ ʲʛʲʣʘ 

ʜʘʚʘ ʛʨʝʰʥʘ ʦʮʝʥʢʘ ʥʝ ʩʘʤʦ ʚʲʨʭʫ ʨʘʟʤʝʨʘ ʥʘ ʩʠʥʫʩʘ, ʥʦ ʠ ʚʲʨʭʫ ʢʦʤʧʣʝʢʩʥʘʪʘ ʤʫ ʦʮʝʥʢʘ. 

ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥ ʧʦʛʨʝʰʝʥ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʠ ʘʥʘʣʠʟ. 

ʊʨʫʜʥʦʩʪʠ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʧʨʠ ʟʘʤʨʲʟʥʘʣʠ ʪʨʫʧʦʚʝ. ʇʨʠ ʥʘʤʠʨʘʥʝ ʥʘ ʯʝʨʝʧ ʙʝʟ ʤʘʥʜʠʙʫʣʘ ʠ 

ʧʨʠ ʦʙʝʟʟʲʙʝʥʠ ʠʥʜʠʚʠʜʠ ʤʦʨʬʦʤʝʪʨʠʷʪʘ ʥʘ ʩʠʥʫʩʘ ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ. ʇʨʲʩʪʦʚʠʪʝ ʦʪʧʝʯʘʪʲʮʠ 

ʥʝ ʚʠʥʘʛʠ ʩʘ ʧʨʠʣʦʞʠʤʠ ʧʦʨʘʜʠ ʨʘʟʣʘʛʘʥʝ ʥʘ ʤʝʢʠ ʪʲʢʘʥʠ, ʣʠʧʩʚʘʱʠ ʢʨʘʡʥʠʮʠ ʠʣʠ ʠʟʛʘʨʷʥʝ. 

ɼʅʂ ʘʥʘʣʠʟʘ ʦʩʚʝʥ ʯʝ ʝ ʩʢʲʧ ʤʝʪʦʜ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥ ʧʨʠ ʩʫʭʠ ʢʦʩʪʠ.  

ʇʨʠʥʦʩ ʢʲʤ ʩʚʝʪʦʚʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʘʚʠ ʠ ʝʢʠʧ ʦʪ ʄʋ ʛʨ. ʉʦʬʠʷ ʥʘʯʝʣʦ ʩ ʧʨʦʬ. 

ʅʠʢʦʣʘʡ ʃʘʟʘʨʦʚ. ʊʝ ʟʘʝʜʥʦ ʩ ʫʯʝʥʠ ʦʪ ʀʥʩʪʠʪʫʪʘ ʧʦ ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʊʝʭʥʦʣʦʛʠʠ ʠ 

ʀʥʩʪʠʪʫʪʘ ʧʦ ɺʠʩʰʘ ʄʘʪʝʤʘʪʠʢʘ ʢʲʤ ɹɸʅ ʨʘʟʨʘʙʦʪʚʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ 

ʥʘ ʧʨʝʮʠʟʥʠ 3D ʦʙʨʘʟʠ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʥʘʣʠʯʥʠ ʜʘʥʥʠ 

(Sylviya et al., 2018). ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʨʦʥʪʘʣʥʠʪʝ ʩʠʥʫʩʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠ ʤʘʩʦʚʠ 

ʢʘʪʘʩʪʨʦʬʠ, ʧʦʞʘʨʠ ʠ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʦʙʨʘʟʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʨʫʛʠ ʤʝʪʦʜʠ ʝ ʜʦʙʨʝ 

ʨʘʟʧʦʟʥʘʚʘʝʤ, ʝʬʝʢʪʠʚʝʥ, ʙʲʨʟ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʝʥ ʤʝʪʦʜ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʀʥʜʠʚʠʜʫʘʣʥʠʪʝ ʤʦʨʬʦʣʦʛʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʢʣʶʯʦʚ ʠʥʩʪʨʫʤʝʥʪ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. ʅʝʛʦʚʘʪʘ 

ʫʥʠʢʘʣʥʦʩʪ, ʩʪʘʙʠʣʥʦʩʪ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʚʲʥʰʥʠ ʬʘʢʪʦʨʠ ʛʦ ʧʨʝʚʨʲʱʘʪ ʚ 

ʥʘʜʝʞʜʝʥ ʘʥʘʪʦʤʠʯʝʥ ʤʘʨʢʝʨ ʦʩʦʙʝʥʦ ʚ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʝʪʦʜʠ ï ʢʘʪʦ 

ʧʨʲʩʪʦʚʠ ʦʪʧʝʯʘʪʲʮʠ, ɼʅʂ ʘʥʘʣʠʟ ʠʣʠ ʩʪʦʤʘʪʦʣʦʛʠʯʥʘ ʝʢʩʧʝʨʪʠʟʘ ï ʩʘ ʥʝʧʨʠʣʦʞʠʤʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʲʚʨʝʤʝʥʥʘʪʘ ʂʊ ʤʦʨʬʦʤʝʪʨʠʷ, 3D 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʠʛʠʪʘʣʥʠ ʘʣʛʦʨʠʪʤʠ ʟʘ ʘʥʘʣʠʟ, ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘ ʪʦʯʥʦʩʪʪʘ ʠ 

ʝʢʩʧʝʨʪʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʬʨʦʥʪʘʣʥʦʩʠʥʫʩʥʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. ʄʝʞʜʫʥʘʨʦʜʥʠʷʪ ʦʧʠʪ, ʢʘʢʪʦ 

ʠ ʧʨʠʥʦʩʲʪ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʠ, ʧʦʢʘʟʚʘʪ, ʯʝ ʢʦʤʙʠʥʘʮʠʷʪʘ ʤʝʞʜʫ 

ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʤʝʪʨʠʯʥʠ ʩʠʩʪʝʤʠ (Yoshino, Tatlisumak, Cameriere), ʢʘʯʝʩʪʚʝʥʠ ʧʦʩʪʤʦʨʪʝʤ 

ʦʙʨʘʟʠ ʠ ʩʪʨʠʢʪʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʝ ʥʘ ʯʝʨʝʧʘ ʧʦʟʚʦʣʷʚʘ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʩʲʚʧʘʜʝʥʠʝ ʤʝʞʜʫ 

ʘʥʪʝʤʦʨʪʝʤ ʠ ʧʦʩʪʤʦʨʪʝʤ ʜʘʥʥʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʬʨʦʥʪʘʣʥʠʷ ʩʠʥʫʩ ʝ ʦʩʦʙʝʥʦ ʚʘʞʥʦ ʧʨʠ 

ʤʘʩʦʚʠ ʙʝʜʩʪʚʠʷ, ʥʘʧʨʝʜʥʘʣ ʩʪʘʜʠʠ ʥʘ ʨʘʟʣʘʛʘʥʝ, ʠʟʛʘʨʷʥʠʷ ʠ ʩʣʫʯʘʠ ʩ ʣʠʧʩʚʘʱʘ 

ʩʪʦʤʘʪʦʣʦʛʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʌʨʦʥʪʘʣʥʠʷʪ ʩʠʥʫʩ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʨʘʟʛʣʝʞʜʘʥ ʢʘʪʦ ʩʪʘʥʜʘʨʪʝʥ 

ʝʣʝʤʝʥʪ ʦʪ ʢʦʤʧʣʝʢʩʥʠʷ ʩʲʜʝʙʥʦʤʝʜʠʮʠʥʩʢʠ ʧʦʜʭʦʜ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ. ʅʘʜʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ ʤʦʜʝʣʠ ʠ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʚ ʘʥʘʣʠʟʘ ʥʘ ʤʦʨʬʦʣʦʛʠʯʥʠʪʝ 

ʜʘʥʥʠ ʦʙʝʱʘʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʪʦʯʥʦʩʪʪʘ, ʙʲʨʟʠʥʘʪʘ ʠ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ 

ʪʦʟʠ ʤʝʪʦʜ. 
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Abstract: A disaster is defined as any event that causes "a serious disruption to the 

functioning of a community or society, involving widespread human, material, economic, or 

environmental losses and impacts that exceed the ability of the affected community or society to 

cope with its own resources." Disasters and responses to them follow a pattern called the disaster 

cycle, which consists of four phases: Mitigation and prevention; Preparedness and planning; 

Response; Recovery. Disasters are usually categorized as natural or man-made events. Natural 

disasters, such as floods, tsunamis, and earthquakes, typically have a wider impact on populated 

areas and cause greater disruption. A man-made disaster is defined as any event caused by human 

activity, such as explosions, building collapses, civil wars, and nuclear accidents. There are 

algorithms for assisting victims of disasters. Victims are divided into four classes: black, red, yellow, 

or green, depending on the severity of their injuries. The two main systems used in disasters are 

START and SALT. In Bulgaria, the current legislation on disaster situations is the Disaster 

Protection Act, which introduces measures to protect the population in the event of danger or 

disaster. The law creates a so-called unified rescue system, which is managed by the General 

Directorate "Fire Safety and Civil Protection" ï Ministry of Interior, the regional directorates of the 

Ministry of Interior, the Bulgarian Red Cross, and the emergency medical centers. 
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1. ɺʒɺɽɼɽʅʀɽ 

Ăɹʝʜʩʪʚeʥʘʪʘ ʩʠʪʫʘʮʠʷñ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʚʩʷʢʦ ʩʲʙʠʪʠʝ, ʢʦʝʪʦ ʧʨʠʯʠʥʷʚʘ Ăʩʝʨʠʦʟʥʦ 

ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ, ʚʢʣʶʯʚʘʱʦ ʰʠʨʦʢʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʯʦʚʝʰʢʠ, ʤʘʪʝʨʠʘʣʥʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ ʠʣʠ ʝʢʦʣʦʛʠʯʥʠ ʟʘʛʫʙʠ ʠ ʚʲʟʜʝʡʩʪʚʠʷ, 

ʢʦʠʪʦ ʥʘʜʭʚʲʨʣʷʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʟʘʩʝʛʥʘʪʘʪʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩʲʩ 

ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʨʝʩʫʨʩʠñ (UNIDSR, 2025).  

Ăɽʬʝʢʪʲʪ ʦʪ ʙʝʜʩʪʚʠʝʪʦñ ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʝʟʘʙʘʚʝʥ ʠ ʣʦʢʘʣʝʥ, ʥʦ ʯʝʩʪʦ ʝ ʰʠʨʦʢʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʠ ʤʦʞʝ ʜʘ ʧʨʦʜʲʣʞʠ ʜʲʣʛʦ ʚʨʝʤʝ. ɽʬʝʢʪʲʪ ʤʦʞʝ ʜʘ ʠʟʧʠʪʘ ʠʣʠ ʜʘ ʥʘʜʭʚʲʨʣʠ 

ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʜʘʜʝʥʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩʲʩ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʨʝʩʫʨʩʠ, ʧʦʨʘʜʠ 

ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʧʦʤʦʱ ʦʪ ʚʲʥʰʥʠ ʠʟʪʦʯʥʠʮʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʩʲʩʝʜʥʠ 

ʶʨʠʩʜʠʢʮʠʠ ʠʣʠ ʪʘʢʠʚʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ. 

ʊʝʨʤʠʥʲʪ Ăʠʟʚʲʥʨʝʜʥʘ ʩʠʪʫʘʮʠʷñ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤ ʩ ʪʝʨʤʠʥʘ 

Ăʙʝʜʩʪʚʠʝñ, ʥʘʧʨʠʤʝʨ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʙʠʦʣʦʛʠʯʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʦʧʘʩʥʦʩʪʠ ʠʣʠ ʠʟʚʲʥʨʝʜʥʠ 

ʩʠʪʫʘʮʠʠ ʚ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ, ʢʦʠʪʦ ʦʙʘʯʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʥʘʩʷʪ ʠ ʜʦ ʦʧʘʩʥʠ ʩʲʙʠʪʠʷ, ʢʦʠʪʦ ʥʝ 

ʚʦʜʷʪ ʜʦ ʩʝʨʠʦʟʥʦ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ. 

Ăʑʝʪʠʪʝ ʦʪ ʙʝʜʩʪʚʠʝʪʦñ ʚʲʟʥʠʢʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʙʝʜʩʪʚʠʝʪʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ 

ʥʝʛʦ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʤʝʨʚʘʪ ʚʲʚ ʬʠʟʠʯʝʩʢʠ ʝʜʠʥʠʮʠ (ʥʘʧʨʠʤʝʨ ʢʚʘʜʨʘʪʥʠ ʤʝʪʨʠ ʞʠʣʠʱʘ, 

ʢʠʣʦʤʝʪʨʠ ʧʲʪʠʱʘ ʠ ʪ.ʥ.) ʠ ʦʧʠʩʚʘʪ ʧʲʣʥʦʪʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʥʠ 

ʘʢʪʠʚʠ, ʧʨʝʢʲʩʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʫʩʣʫʛʠ ʠ ʱʝʪʠʪʝ ʚʲʨʭʫ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʧʦʤʠʥʲʢ ʚ 

ʟʘʩʝʛʥʘʪʠʷ ʨʘʡʦʥ. 

Ăɺʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʙʝʜʩʪʚʠʝʪʦñ ʝ ʦʙʱʠʷʪ ʝʬʝʢʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʝʬʝʢʪʠ 

(ʥʘʧʨʠʤʝʨ ʠʢʦʥʦʤʠʯʝʩʢʠ ʟʘʛʫʙʠ) ʠ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʝʬʝʢʪʠ (ʥʘʧʨʠʤʝʨ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʦʣʟʠ), 

ʦʪ ʦʧʘʩʥʦ ʩʲʙʠʪʠʝ ʠʣʠ ʙʝʜʩʪʚʠʝ. ʊʝʨʤʠʥʲʪ ʚʢʣʶʯʚʘ ʠʢʦʥʦʤʠʯʝʩʢʠ, ʯʦʚʝʰʢʠ ʠ ʝʢʦʣʦʛʠʯʥʠ 

ʚʲʟʜʝʡʩʪʚʠʷ ʠ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʩʤʲʨʪ, ʥʘʨʘʥʷʚʘʥʠʷ, ʙʦʣʝʩʪʠ ʠ ʜʨʫʛʠ ʥʝʛʘʪʠʚʥʠ ʝʬʝʢʪʠ ʚʲʨʭʫ 

ʬʠʟʠʯʝʩʢʦʪʦ, ʧʩʠʭʠʯʝʩʢʦʪʦ ʠ ʩʦʮʠʘʣʥʦʪʦ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ ʥʘ ʭʦʨʘʪʘ. 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʦʙʭʚʘʪʘ ʥʘ ʈʘʤʢʘʪʘ ʦʪ ʉʝʥʜʘʡ ʧʦ ʧʣʘʥʘ Ăʅʘʤʘʣʷʚʘʥʝ ʥʘ ʈʠʩʢʘ ʦʪ ɹʝʜʩʪʚʠʷ 

2015-2030 ʛ.ñ ʩʝ ʚʲʚʝʞʜʘʪ ʠ ʩʣʝʜʥʠʪʝ ʪʝʨʤʠʥʠ: 

Ăʄʘʣʢʦ ʧʦ ʤʘʱʘʙ ʙʝʜʩʪʚʠʝñ ʝ ʚʠʜ ʙʝʜʩʪʚʠʝ, ʟʘʩʷʛʘʱʦ ʩʘʤʦ ʤʝʩʪʥʠ ʦʙʱʥʦʩʪʠ, ʢʦʝʪʦ 

ʠʟʠʩʢʚʘ ʧʦʤʦʱ ʠʟʚʲʥ ʟʘʩʝʛʥʘʪʘʪʘ ʦʙʱʥʦʩʪ. 

Ăʄʘʱʘʙʥʦ ʙʝʜʩʪʚʠʝñ ʝ ʪʘʢʦʚʘ, ʟʘʩʷʛʘʱʦ ʮʷʣʦʪʦ ʦʙʱʝʩʪʚʦ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʥʘʮʠʦʥʘʣʥʘ 

ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʘ ʧʦʤʦʱ. 

Ăʏʝʩʪʠʪʝ ʠ ʥʝʯʝʩʪʠʪʝ ʙʝʜʩʪʚʠʷñ ʟʘʚʠʩʷʪ ʦʪ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʠ ʧʝʨʠʦʜʘ ʥʘ 

ʚʨʲʱʘʥʝ ʥʘ ʜʘʜʝʥʘ ʦʧʘʩʥʦʩʪ ʠ ʥʝʡʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ. ɺʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʯʝʩʪʠʪʝ ʙʝʜʩʪʚʠʷ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʢʫʤʫʣʘʪʠʚʥʦ ʠʣʠ ʜʘ ʩʪʘʥʝ ʭʨʦʥʠʯʥʦ ʟʘ ʜʘʜʝʥʘ ʦʙʱʥʦʩʪ ʠʣʠ ʦʙʱʝʩʪʚʦ. 

Ăɹʘʚʥʦ ʥʘʩʪʲʧʚʘʱʦ ʙʝʜʩʪʚʠʝñ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʪʘʢʦʚʘ, ʢʦʝʪʦ ʩʝ ʧʦʷʚʷʚʘ ʧʦʩʪʝʧʝʥʥʦ 

ʚʲʚ ʚʨʝʤʝʪʦ. ɹʘʚʥʦ ʥʘʩʪʲʧʚʘʱʠʪʝ ʙʝʜʩʪʚʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʥʘʧʨʠʤʝʨ ʩʲʩ ʩʫʰʘ, 

ʦʧʫʩʪʠʥʷʚʘʥʝ, ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʤʦʨʩʢʦʪʦ ʨʘʚʥʠʱʝ, ʝʧʠʜʝʤʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 

Ăɺʥʝʟʘʧʥʦ ʚʲʟʥʠʢʥʘʣʦ ʙʝʜʩʪʚʠʝñ ʝ ʪʘʢʦʚʘ, ʧʨʝʜʠʟʚʠʢʘʥʦ ʦʪ ʦʧʘʩʥʦ ʩʲʙʠʪʠʝ, ʢʦʝʪʦ ʩʝ 

ʧʦʷʚʷʚʘ ʙʲʨʟʦ ʠʣʠ ʥʝʦʯʘʢʚʘʥʦ. ɺʥʝʟʘʧʥʠʪʝ ʙʝʜʩʪʚʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʥʘʧʨʠʤʝʨ ʩʲʩ 

ʟʝʤʝʪʨʝʩʝʥʠʝ, ʠʟʨʠʛʚʘʥʝ ʥʘ ʚʫʣʢʘʥ, ʚʥʝʟʘʧʥʦ ʥʘʚʦʜʥʝʥʠʝ, ʭʠʤʠʯʝʩʢʘ ʝʢʩʧʣʦʟʠʷ, ʩʨʠʚ ʥʘ 

ʢʨʠʪʠʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʨʘʥʩʧʦʨʪʥʦ ʧʨʦʠʟʰʝʩʪʚʠʝ (UNIDSR, 2025). 

2. ʀɿʃʆɾɽʅʀɽ 

ɹʝʜʩʪʚʠʷʪʘ ʠ ʦʪʚʝʪʥʠʪʝ ʧʨʠ ʪʷʭ ʜʝʡʩʪʚʠʷ ʩʣʝʜʚʘʪ ʤʦʜʝʣ, ʥʘʨʝʯʝʥ ʮʠʢʲʣ ʥʘ ʙʝʜʩʪʚʠʷʪʘ, 

ʢʦʡʪʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʯʝʪʠʨʠ ʬʘʟʠ:  

1. ʉʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʠ ʧʨʝʚʝʥʮʠʷ ï ʚʢʣʶʯʚʘʪ ʤʝʨʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʠʣʠ ʜʘ 

ʧʨʝʜʦʪʚʨʘʪʷʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʦʧʘʩʥʦʩʪʠ, ʠʣʠ ʜʘ ʥʘʤʘʣʷʪ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ 

ʙʝʜʩʪʚʠʷʪʘ (WHO, 1999); 

2. ɻʦʪʦʚʥʦʩʪ ʠ ʧʣʘʥʠʨʘʥʝ ï ʚʢʣʶʯʚʘ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʧʦʩʪʦʷʥʥʦ, ʧʨʝʜʠ ʚʩʝʢʠ ʧʦʪʝʥʮʠʘʣʝʥ ʠʥʮʠʜʝʥʪ. ɻʦʪʦʚʥʦʩʪʪʘ ʚʢʣʶʯʚʘ ʠʥʪʝʛʨʠʨʘʥʘ 

ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʦʮʝʥʢʘ; ʧʣʘʥʠʨʘʥʝ; ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠ ʠ ʧʨʦʪʦʢʦʣʠ; 

ʦʙʫʯʝʥʠʝ; ʢʚʘʣʠʬʠʢʘʮʠʷ, ʣʠʮʝʥʟʠʨʘʥʝ ʠ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʥʘ ʧʝʨʩʦʥʘʣʘ; 

ʩʝʨʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝʪʦ; ʦʮʝʥʢʘ ʠ ʧʨʝʨʘʟʛʣʝʞʜʘʥʝ (WHO, 1999); 

3. ʈʝʘʢʮʠʷ ï ʪʦʚʘ ʝ ʬʘʟʘʪʘ, ʚ ʢʦʷʪʦ ʘʛʝʥʮʠʠʪʝ ʠ ʩʝʢʮʠʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʜʝʡʩʪʚʠʝ ʧʨʠ 

ʙʝʜʩʪʚʠʷ, ʘʢʪʠʚʠʨʘʪ ʩʚʦʷ ʧʣʘʥ ʟʘ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʠʟʚʲʥʨʝʜʥʠ ʩʠʪʫʘʮʠʠ ʚ ʨʝʟʫʣʪʘʪ 
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ʥʘ ʢʦʥʢʨʝʪʥʠ ʟʘʧʣʘʭʠ ʠʣʠ ʩʠʪʫʘʮʠʠ ʠ ʤʦʞʝ ʜʘ ʚʢʣʶʯʚʘ ʤʝʩʪʥʠ, ʨʝʛʠʦʥʘʣʥʠ ʠ 

ʬʝʜʝʨʘʣʥʠ ʘʛʝʥʮʠʠ ʟʘ ʨʝʘʛʠʨʘʥʝ (Bendimerad, 2003); 

4. ɺʲʟʩʪʘʥʦʚʷʚʘʥʝ ï ʮʝʣʪʘ ʝ ʜʘ ʩʝ ʦʪʩʪʨʘʥʷʪ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʙʝʜʩʪʚʠʝʪʦ ʠ ʜʘ ʩʝ 

ʚʲʟʩʪʘʥʦʚʷʪ ʦʙʱʥʦʩʪʠʪʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠʪʝ (US NIMS, 2008). 

ʉʤʝʢʯʘʚʘʥʝʪʦ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝʪʦ ʚʢʣʶʯʚʘʪ ʤʝʨʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʠʣʠ ʜʘ 

ʧʨʝʜʦʪʚʨʘʪʷʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʦʧʘʩʥʦʩʪʠ, ʠʣʠ ʜʘ ʥʘʤʘʣʷʪ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʙʝʜʩʪʚʠʷʪʘ (Lee, 

2006). 

ɹʝʜʩʪʚʠʷʪʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘʪ ʢʘʪʦ ʧʨʠʨʦʜʥʠ ʠʣʠ ʧʨʠʯʠʥʝʥʠ ʦʪ ʯʦʚʝʢʘ 

ʩʲʙʠʪʠʷ. ʇʨʠʨʦʜʥʠʪʝ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʥʘʚʦʜʥʝʥʠʷ, ʮʫʥʘʤʠ ʠ ʟʝʤʝʪʨʝʩʝʥʠʷ, ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ 

ʧʦ-ʰʠʨʦʢʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʧʦ-ʛʦʣʝʤʠ ʩʲʪʨʝʩʝʥʠʷ. 

ʇʨʠʤʝʨ ʟʘ ʧʦʜʦʙʥʦ ʩʲʙʠʪʠʝ ʝ ʫʨʘʛʘʥʲʪ Ăʂʘʪʨʠʥʘñ ʧʨʝʟ 2005 ʛ. ʦʧʫʩʪʦʰʠ ʃʫʠʟʠʘʥʘ, 

ʄʠʩʠʩʠʧʠ, ɸʣʘʙʘʤʘ ʠ ʌʣʦʨʠʜʘ, ʧʨʠʯʠʥʷʚʘʡʢʠ ʩʤʲʨʪ, ʤʥʦʛʦʙʨʦʡʥʠ ʞʝʨʪʚʠ, ʤʘʩʦʚʠ 

ʝʚʘʢʫʘʮʠʠ ʠ ʩʤʫʱʝʥʠʷ. ʇʨʠʨʦʜʥʠʪʝ ʙʝʜʩʪʚʠʷ ʚʢʣʶʯʚʘʪ ʠ ʝʧʠʜʝʤʠʠ. ɺ ʤʠʥʘʣʦʪʦ ʭʦʣʝʨʘʪʘ, 

ʯʫʤʘʪʘ ʠ ʜʨʫʛʠ ʙʦʣʝʩʪʠ ʟʘʩʷʛʘʪ ʮʝʣʠ ʢʦʥʪʠʥʝʥʪʠ, ʧʨʠʯʠʥʷʚʘʡʢʠ ʤʠʣʠʦʥʠ ʞʝʨʪʚʠ. ɼʥʝʩ 

ʝʧʠʜʝʤʠʠ ʠ ʧʘʥʜʝʤʠʠ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʝʧʠʜʝʤʠʠʪʝ ʦʪ ʛʨʠʧ ʠ ʚʠʨʫʩʲʪ ʥʘ ʯʦʚʝʰʢʠʷ 

ʠʤʫʥʦʜʝʬʠʮʠʪ (ʍʀɺ), ʩʘ ʩʘʤʦ ʜʚʘ ʧʨʠʤʝʨʘ ʟʘ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʢʦʠʪʦ ʧʦ ʨʝʜʠʮʘ ʧʨʠʯʠʥʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʪ ʙʲʨʟʦ, ʦʧʫʩʪʦʰʘʚʘʡʢʠ ʮʝʣʠ ʦʙʱʥʦʩʪʠ. ʀʩʧʘʥʩʢʠʷʪ ʛʨʠʧ ʚ ʥʘʯʘʣʦʪʦ 

ʥʘ 20 ʚʝʢ ʝ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪʪʘ ʥʘ ʧʦʚʝʯʝ ʦʪ 50 ʤʠʣʠʦʥʘ ʜʫʰʠ, ʘ ʪʝʞʢʠʷʪ ʦʩʪʲʨ ʨʝʩʧʠʨʘʪʦʨʝʥ 

ʩʠʥʜʨʦʤ (ʊʆʈʉ), ʚʲʟʥʠʢʥʘʣ ʚ ʂʠʪʘʡ ʧʨʝʟ 2003 ʛ., ʚʦʜʠ ʜʦ ʭʠʣʷʜʠ ʩʤʲʨʪʥʠ ʩʣʫʯʘʠ ʚ ʪʘʟʠ ʯʘʩʪ 

ʥʘ ʩʚʝʪʘ ʠ ʜʦ ʦʧʘʩʝʥʠʷ ʟʘ ʛʣʦʙʘʣʥʘ ʧʘʥʜʝʤʠʷ. ɼʨʫʛ ʧʦʜʦʙʝʥ ʚʠʨʫʩ ʝ ʍʀɺ. ʀʟʯʠʩʣʷʚʘ ʩʝ, ʯʝ ʦʪ 

80-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ ʍʀɺ ʝ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪʪʘ ʥʘ ʧʦʚʝʯʝ ʦʪ 30 ʤʠʣʠʦʥʘ ʜʫʰʠ ʧʦ 

ʩʚʝʪʘ. ʇʨʠʙʣʠʟʠʪʝʣʥʦ 97 % ʦʪ ʩʤʲʨʪʥʠʪʝ ʩʣʫʯʘʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʩʘ ʚ 

ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʩʪʨʘʥʠ (Bey, 2007). 

ɹʝʜʩʪʚʠʝ, ʧʨʠʯʠʥʝʥʦ ʦʪ ʯʦʚʝʢʘ, ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʚʩʷʢʦ ʩʲʙʠʪʠʝ, ʢʦʝʪʦ ʝ ʧʨʠʯʠʥʝʥʦ ʦʪ 

ʜʝʡʥʦʩʪʪʘ ʥʘ ʭʦʨʘʪʘ. ɽʢʩʧʣʦʟʠʠ, ʩʨʫʪʚʘʥʝ ʥʘ ʩʛʨʘʜʠ, ʛʨʘʞʜʘʥʩʢʠ ʚʦʡʥʠ ʠ ʷʜʨʝʥʠ ʘʚʘʨʠʠ ʩʘ 

ʥʷʢʦʠ ʦʪ ʧʨʠʤʝʨʠʪʝ. ɽʜʠʥ ʪʘʢʲʚ ʧʨʠʤʝʨ ʝ ʩʨʫʪʚʘʥʝʪʦ ʥʘ ʭʦʪʝʣ Hyatt Regency ʚ ʂʘʥʟʘʩ ʉʠʪʠ 

ʧʨʝʟ 1981 ʛ. ʈʘʟʩʣʝʜʚʘʥʠʷʪʘ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʧʨʠʯʠʥʘʪʘ ʟʘ ʩʨʫʪʚʘʥʝʪʦ ʩʝ ʜʲʣʞʠ ʥʘ ʠʥʞʝʥʝʨʝʥ 

ʧʨʦʙʣʝʤ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʙʝʜʩʪʚʠʝ ʟʘʛʠʚʘʪ ʧʦʚʝʯʝ ʦʪ 100 ʜʫʰʠ ʠ ʩʘ ʧʦʩʪʨʘʜʘʣʠ ʧʦʚʝʯʝ ʦʪ 

200 ʜʫʰʠ (Anonymous, 2021). ɼʨʫʛ ʧʦʜʦʙʝʥ ʧʨʠʤʝʨ ʩʘ ʩʲʙʠʪʠʷʪʘ ʦʪ ʜʝʢʝʤʚʨʠ 1984 ʛ. ʚ ɹʦʧʘʣ, 

ʀʥʜʠʷ, ʢʲʜʝʪʦ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥ ʤʠʣʠʦʥ ʜʫʰʠ ʙʠʚʘʪ ʠʟʣʦʞʝʥʠ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʤʝʪʠʣ 

ʠʟʦʮʠʘʥʘʪ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʠʟʪʠʯʘʥʝʪʦ ʫʤʠʨʘʪ ʧʦʯʪʠ 10 000 ʜʫʰʠ. ʀʥʜʠʡʩʢʦʪʦ 

ʧʨʘʚʠʪʝʣʩʪʚʦ ʝ ʠʟʯʠʩʣʷʚʘ, ʯʝ ʪʦʚʘ ʩʲʙʠʪʠʝ ʝ ʧʨʠʯʠʥʷʚʘ ʧʨʝʟ ʛʦʜʠʥʠʪʝ ʧʦʯʪʠ 600 000 ʞʝʨʪʚʠ 

ʧʦʨʘʜʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʝʢʩʧʦʟʠʮʠʷʪʘ ʥʘ ʤʝʪʠʣ ʠʟʦʮʠʘʥʘʪ (Broughton, 2005).  

ɽʜʠʥ ʦʪ ʥʘʡ-ʩʢʦʨʦʰʥʠʪʝ ʧʨʠʤʝʨʠ ʟʘ ʙʝʜʩʪʚʠʝ ʦʪ ʛʣʦʙʘʣʝʥ ʧʦʨʷʜʲʢ ʝ ʧʘʥʜʝʤʠʷʪʘ ʦʪ 

ʢʦʨʦʥʘʚʠʨʫʩ ʧʨʝʟ 2019 (COVID-19), ʢʦʷʪʦ ʩʝ ʧʨʝʚʲʨʦʥʘ ʚ ʛʣʦʙʘʣʥʦ ʦʛʥʠʱʝ ʥʘ ʢʦʨʦʥʘʚʠʨʫʩʥʦ 

ʟʘʙʦʣʷʚʘʥʝ ï ʠʥʬʝʢʮʠʦʟʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʧʨʠʯʠʥʝʥʦ ʦʪ ʢʦʨʦʥʘʚʠʨʫʩ 2 ʥʘ ʪʝʞʢʠʷ ʦʩʪʲʨ 

ʨʝʩʧʠʨʘʪʦʨʝʥ ʩʠʥʜʨʦʤ (SARS-CoV-2). ʉʣʫʯʘʠʪʝ ʥʘ ʥʦʚʠʷ ʢʦʨʦʥʘʚʠʨʫʩ (nCoV) ʩʝ ʦʪʢʨʠʚʘʪ ʟʘ 

ʧʲʨʚʠ ʧʲʪ ʚ ʂʠʪʘʡ ʧʨʝʟ ʜʝʢʝʤʚʨʠ 2019 ʛ., ʢʘʪʦ ʚʠʨʫʩʲʪ ʙʲʨʟʦ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʚ ʜʨʫʛʠ 

ʜʲʨʞʘʚʠ ʧʦ ʩʚʝʪʘ. ʊʘʢʘ ʨʘʟʚʠʣʘʪʘ ʩʝ ʩʠʪʫʘʮʠʷ ʧʨʠʥʫʞʜʘʚʘ ʉɿʆ ʜʘ ʦʙʷʚʠ ʥʘ 30 ʷʥʫʘʨʠ 2020 ʛ. 

ʠʟʚʲʥʨʝʜʥʘ ʩʠʪʫʘʮʠʷ ʟʘ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦ ʟʥʘʯʝʥʠʝ (Public Health 

Emergency of International Concern ï PHEIC), ʘ ʥʘ 11 ʤʘʨʪ 2020 ʛ. ʜʘ ʦʢʘʯʝʩʪʚʠ ʝʧʠʜʝʤʠʷʪʘ 

ʢʘʪʦ ʧʘʥʜʝʤʠʷ. ʅʘ 5 ʤʘʡ 2023 ʛ., ʩʣʝʜ ʧʦʚʝʯʝ ʦʪ ʪʨʠ ʛʦʜʠʥʠ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʧʘʥʜʝʤʠʷʪʘ, 

ʂʦʤʠʪʝʪʲʪ ʟʘ ʠʟʚʲʥʨʝʜʥʠ ʩʠʪʫʘʮʠʠ ʥʘ ʉɿʆ ʧʦ COVID-19 ʧʨʝʧʦʨʲʯʚʘ ʥʘ ʛʝʥʝʨʘʣʥʠʷ 

ʜʠʨʝʢʪʦʨ, ʢʦʡʪʦ ʧʨʠʝʤʘ ʧʨʝʧʦʨʲʢʘʪʘ, ʯʝ ʪʲʡ ʢʘʪʦ ʟʘʙʦʣʷʚʘʥʝʪʦ ʚʝʯʝ ʝ ʜʦʙʨʝ ʫʩʪʘʥʦʚʝʥʦ ʠ 

ʧʨʦʜʲʣʞʘʚʘ, ʪʦ ʚʝʯʝ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝʪʦ ʟʘ PHEIC. ʊʦʚʘ ʥʝ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʘʤʘʪʘ 

ʧʘʥʜʝʤʠʷ ʝ ʧʨʠʢʣʶʯʠʣʘ, ʥʦ ʛʣʦʙʘʣʥʘʪʘ ʠʟʚʲʥʨʝʜʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʷʪʦ ʪʷ ʧʨʝʜʠʟʚʠʢʘ, ʟʘʩʝʛʘ ʝ 

ʧʨʠʢʣʶʯʠʣʘ. ʆʪ ʥʘʯʘʣʦʪʦ ʥʘ ʧʘʥʜʝʤʠʷʪʘ COVID-19 ʥʘʜ 2 ʤʠʣʠʦʥʘ ʜʫʰʠ ʚ ɽʚʨʦʧʝʡʩʢʠʷ 

ʨʝʛʠʦʥ ʩʘ ʧʦʯʠʥʘʣʠ ʦʪ ʙʦʣʝʩʪʪʘ. 

ʄʝʜʠʮʠʥʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ 

ʄʝʜʠʮʠʥʘʪʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ ʝ ʜʠʩʮʠʧʣʠʥʘ, ʢʦʷʪʦ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ 

ʩʧʝʰʥʘʪʘ ʤʝʜʠʮʠʥʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʙʝʜʩʪʚʠʷʪʘ. ʈʦʣʷʪʘ ʥʘ ʤʝʜʠʮʠʥʘʪʘ, ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʥʘ 

ʩʧʝʰʥʘʪʘ ʤʝʜʠʮʠʥʘ, ʚ ʨʝʘʢʮʠʷʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʝ ʷʩʥʦ ʦʧʨʝʜʝʣʝʥʘ ʚ ʠʩʪʦʨʠʷʪʘ. ʆʪʛʦʚʦʨʥʦʩʪʪʘ 

ʟʘ ʛʨʠʞʠʪʝ ʟʘ ʧʦʩʪʨʘʜʘʣʠʪʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʩʝ ʧʦʝʤʘ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʧʦ ʩʧʝʰʥʘ ʤʝʜʠʮʠʥʘ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʤʝʜʠʮʠʥʩʢʦʪʦ ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʚ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʤʫ ʬʦʨʤʠ ʩʲʱʝʩʪʚʫʚʘ 
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ʦʪ ʭʠʣʷʜʠ ʛʦʜʠʥʠ. ɺʠʥʘʛʠ, ʧʨʠ ʙʝʜʩʪʚʠʝ, ʠʤʘ ʥʷʢʘʢʚʘ ʩʪʝʧʝʥ ʥʘ ʤʝʜʠʮʠʥʩʢʘ ʨʝʘʢʮʠʷ, ʢʦʷʪʦ 

ʜʘ ʩʝ ʛʨʠʞʠ ʟʘ ʧʦʩʪʨʘʜʘʣʠʪʝ. ɺ ʉʲʝʜʠʥʝʥʠʪʝ ʱʘʪʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʤʝʜʠʮʠʥʩʢʠʪʝ ʨʝʘʢʮʠʠ ʧʨʠ 

ʙʝʜʩʪʚʠʷ ʩʣʝʜʚʘʪ ʚʦʝʥʥʠʷ ʤʦʜʝʣ, ʢʘʪʦ ʫʨʦʮʠʪʝ ʩʝ ʠʟʚʣʠʯʘʪ ʦʪ ʩʮʝʥʘʨʠʠʪʝ ʥʘ ʙʦʡʥʦʪʦ ʧʦʣʝ 

ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʚʝʢʘ (Dara 2005). ʆʧʠʪʲʪ ʥʘ ʚʦʝʥʥʠʪʝ ʝ ʧʦʢʘʟʘʣ ʢʘʢ ʜʘ ʩʝ ʦʨʛʘʥʠʟʠʨʘʪ 

ʝʬʠʢʘʩʥʠ ʛʨʠʞʠ ʟʘ ʤʘʩʦʚʦ ʧʦʩʪʨʘʜʘʣʠ ʚ ʪʝʞʢʠ ʫʩʣʦʚʠʷ. ʊʦʡ ʦʙʘʯʝ ʥʝ ʩʝ ʧʨʝʥʘʩʷ ʜʠʨʝʢʪʥʦ ʚ 

ʛʨʘʞʜʘʥʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. ʅʘʧʨʠʤʝʨ ʩʮʝʥʘʨʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʥʘ ʙʦʡʥʦʪʦ ʧʦʣʝ ʩ ʤʣʘʜʠ, 

ʟʜʨʘʚʠ ʚʦʡʥʠʮʠ, ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʪʨʘʚʤʘ, ʩʘ ʤʥʦʛʦ ʧʦ-ʨʘʟʣʠʯʥʠ ʦʪ ʪʝʟʠ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʚ 

ʩʝʣʩʢʘ ʩʨʝʜʘ, ʢʲʜʝʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ ʧʦʨʘʞʝʥʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝ ʩ ʦʩʥʦʚʥʦ 

ʥʝʜʦʭʨʘʥʚʘʥʝ ʠʣʠ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ. ʊʦʚʘ ʦʩʲʟʥʘʚʘʥʝ ʚʦʜʠ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʩʲʟʜʘʚʘʥʝ 

ʥʘ ʤʝʜʠʮʠʥʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ ʢʘʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʚʦʝʥʥʘʪʘ ʧʨʘʢʪʠʢʘ. ʊʦʚʘ ʥʝʦʪʜʘʚʥʘʰʥʦ 

ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʤʝʜʠʮʠʥʩʢʘʪʘ ʨʦʣʷ ʧʨʠ ʙʝʜʩʪʚʠʷ ʚ ʧʦ-ʦʬʠʮʠʘʣʠʟʠʨʘʥʘ ʩʧʝʮʠʘʣʥʦʩʪ 

Ăʤʝʜʠʮʠʥʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘñ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʨʘʢʪʠʢʫʚʘʱʠʪʝ ʣʝʢʘʨʠ ʜʘ ʦʧʨʝʜʝʣʷʪ ʧʦ-ʪʦʯʥʦ 

ʩʚʦʷʪʘ ʨʦʣʷ ʚ ʮʷʣʦʩʪʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʛʦʪʦʚʥʦʩʪ ʠ ʨʝʘʢʮʠʷ ʧʨʠ ʙʝʜʩʪʚʠʷ. 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʤʝʜʠʮʠʥʘʪʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ ʩʝ ʠʟʫʯʘʚʘʪ ʚʲʧʨʦʩʠ ʦʪ ʤʥʦʞʝʩʪʚʦ 

ʤʝʜʠʮʠʥʩʢʠ ʜʠʩʮʠʧʣʠʥʠ. ɹʝʜʩʪʚʠʷʪʘ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʥʘ ʥʘʨʘʥʷʚʘʥʠʷ ʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ ʥʘʩʪʲʧʠʣʦʪʦ ʩʲʙʠʪʠʝ. ɿʝʤʝʪʨʝʩʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ 

ʧʨʠʯʠʥʷʪ ʟʘʢʣʝʱʚʘʥʝ ʠ ʧʦʩʣʝʜʚʘʱ ʩʠʥʜʨʦʤ ʥʘ ʩʤʘʯʢʚʘʥʝ; ʪʦʨʥʘʜʘʪʘ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ 

ʧʨʦʥʠʢʚʘʱʠ ʪʨʘʚʤʠ ʦʪ ʣʝʪʷʱʠ ʦʪʣʦʤʢʠ; ʘ ʦʛʥʠʱʘʪʘ ʥʘ ʙʦʣʝʩʪʠ, ʙʠʣʦ ʪʦ ʝʩʪʝʩʪʚʝʥʦ ʠʣʠ 

ʫʤʠʰʣʝʥʦ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʟʫʣʪʘʪ ʦʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʠ ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʠ ʠ ʛʲʙʠʯʢʠ. ʇʦʨʘʜʠ 

ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʧʨʦʤʝʥʣʠʚʦʩʪ ʥʘ ʩʮʝʥʘʨʠʠʪʝ ʟʘ ʧʦʩʪʨʘʜʘʣʠ, ʩʧʝʮʠʘʣʠʩʪʲʪ ʧʦ ʤʝʜʠʮʠʥʘ ʥʘ 

ʙʝʜʩʪʚʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʦʙʫʯʝʥ ʚ ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʥʘʨʘʥʷʚʘʥʠʷ ʠ ʟʘʙʦʣʷʚʘʥʠʷ, 

ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʞʝʨʪʚʠʪʝ ʥʘ ʙʝʜʩʪʚʠʷ. ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʥʘʫʢʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʧʨʝʜʧʨʠʝʤʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʜʛʦʪʦʚʢʘ. ʉʧʝʮʠʘʣʠʩʪʲʪ ʧʦ ʤʝʜʠʮʠʥʘ ʥʘ 

ʙʝʜʩʪʚʠʷʪʘ ʚʠʥʘʛʠ ʝ ʧʲʨʚʦ ʧʨʘʢʪʠʢʫʚʘʱ ʢʣʠʥʠʮʠʩʪ ʦʪ ʜʨʫʛʘ ʦʙʣʘʩʪ ʥʘ ʤʝʜʠʮʠʥʘʪʘ ʠ ʩʣʝʜ 

ʪʦʚʘ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʙʝʜʩʪʚʠʷʪʘ. ʏʨʝʟ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʤʥʦʛʦ ʜʠʩʮʠʧʣʠʥʠ ʯʦʚʝʢ ʝ 

ʧʦʜʛʦʪʚʝʥ ʟʘ ʨʘʟʥʦʦʙʨʘʟʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʥʘʨʘʥʷʚʘʥʠʷ ʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʩ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʩʙʣʲʩʢʘ. 

ʆʩʚʝʥ ʚʩʠʯʢʦ ʪʦʚʘ, ʤʝʜʠʮʠʥʘʪʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʫʥʠʢʘʣʥʠ ʝʪʠʯʥʠ ʩʠʪʫʘʮʠʠ, 

ʢʦʠʪʦ ʥʝ ʩʝ ʩʨʝʱʘʪ ʚ ʜʨʫʛʠ ʦʙʣʘʩʪʠ ʥʘ ʤʝʜʠʮʠʥʘʪʘ. ʄʝʜʠʮʠʥʘʪʘ ʥʘ ʙʝʜʩʪʚʠʷʪʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 

ʧʨʠʥʮʠʧʘ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʛʨʠʞʠ ʥʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʞʝʨʪʚʠ, ʢʘʢʪʦ ʩʝ ʥʘʣʘʛʘ ʦʪ 

ʥʘʣʠʯʥʠʪʝ ʨʝʩʫʨʩʠ, ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʜʘ ʦʮʝʣʝʝ. ʊʨʠʘʞʲʪ ʧʨʠ ʙʝʜʩʪʚʠʷ 

ʚʢʣʶʯʚʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʢʘʪʝʛʦʨʠʠ ʟʘ ʣʝʯʝʥʠʝ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʛʥʦʟʠʨʘʥʘʪʘ 

ʠʤ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʮʝʣʷʚʘʥʝ. ʊʦʟʠ ʧʨʦʮʝʩ ʥʘ ʩʦʨʪʠʨʘʥʝ ʤʦʞʝ ʜʘ ʥʘʣʦʞʠ ʥʘ ʥʘʡ-ʪʝʞʢʦ 

ʨʘʥʝʥʠʷ ʧʘʮʠʝʥʪ ʜʘ ʥʝ ʩʝ ʦʢʘʟʚʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ, ʘ ʪʷ ʜʘ ʙʲʜʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʥʘ ʧʦ-ʤʘʣʢʦ 

ʪʝʞʢʦ ʨʘʥʝʥ ʧʘʮʠʝʥʪ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʩʚʦʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʩʣʫʞʠʪʝʣʷʪ ʧʦ ʩʦʨʪʠʨʘʥʝ ʪʨʷʙʚʘ ʜʘ 

ʧʨʝʮʝʥʠ ʜʘʣʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʢʦʥʢʨʝʪʥʦʪʦ ʙʝʜʩʪʚʠʝ ʠ ʧʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʝʩʫʨʩʠ ʜʘʜʝʥ ʧʘʮʠʝʥʪ 

ʠʤʘ ʟʥʘʯʠʪʝʣʥʘ ʚʝʨʦʷʪʥʦʩʪ ʜʘ ʦʮʝʣʝʝ ʠʣʠ ʥʝ. ɸʢʦ ʪʦʚʘ ʝ ʚʪʦʨʦʪʦ, ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʩʦʨʪʠʨʘʥʝ 

ʧʨʠ ʙʝʜʩʪʚʠʝ ʥʘʣʘʛʘʪ ʜʘ ʩʝ ʧʦʣʘʛʘʪ ʛʨʠʞʠ ʟʘ ʧʘʮʠʝʥʪʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʦʮʝʣʷʚʘʥʝ. 

ʊʦʟʠ ʦʩʥʦʚʝʥ ʧʨʠʥʮʠʧ ʥʘ ʩʦʨʪʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ ʤʦʞʝ ʜʘ ʠʤʘ ʜʲʣʙʦʢʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦ 

ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʧʨʝʜʦʩʪʘʚʷʱʠʷ ʛʨʠʞʠ. 

ɸʣʛʦʨʠʪʤʠ ʟʘ ʧʦʤʦʱ ʥʘ ʧʦʩʪʨʘʜʘʣʠʪʝ ʧʨʠ ʙʝʜʩʪʚʠʷ 

ʇʨʠ ʙʝʜʩʪʚʠʝ ʧʦʩʪʨʘʜʘʣʠʪʝ ʩʝ ʨʘʟʧʨʝʜʝʣʷʪ ʚ ʯʝʪʠʨʠ ʢʣʘʩʘ: ʯʝʨʝʥ (ʠʣʠ ʦʯʘʢʚʘʥ), ʯʝʨʚʝʥ 

(ʠʣʠ ʥʝʟʘʙʘʚʝʥ, ʧʨʠʦʨʠʪʝʪ 1), ʞʲʣʪ (ʠʣʠ ʟʘʙʘʚʝʥ, ʧʨʠʦʨʠʪʝʪ 2) ʠʣʠ ʟʝʣʝʥ (ʠʣʠ ʣʝʢ, ʧʨʠʦʨʠʪʝʪ 

3) ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʝʞʝʩʪʪʘ ʥʘ ʥʘʨʘʥʷʚʘʥʠʷʪʘ. ʇʨʠ ʨʘʟʧʨʝʜʝʣʷʥʝʪʦ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʦʢʘʞʝ 

ʥʝʟʘʙʘʚʥʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ ʥʘ ʢʨʠʪʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʰʘʥʩ ʜʘ ʦʮʝʣʝʷʪ ʧʨʠ ʙʲʨʟʦ 

ʠ ʤʦʜʝʨʥʦ ʣʝʯʝʥʠʝ. ʇʨʠ ʣʝʢʠ ʧʘʮʠʝʥʪʠ ʠ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʪʦʣʢʦʚʘ ʪʝʞʢʦ ʨʘʥʝʥʠ, ʯʝ ʠʤʘʪ 

ʤʥʦʛʦ ʤʘʣʲʢ ʰʘʥʩ ʟʘ ʦʮʝʣʷʚʘʥʝ, ʣʝʯʝʥʠʝʪʦ ʩʝ ʦʪʣʘʛʘ. ʊʦʟʠ ʧʨʦʮʝʩ ʩʝ ʥʘʨʠʯʘ ótriageò ʠ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʦʨʪʠʨʘʥʝ ʠ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠ ʠ ʦʩʦʙʝʥʦ ʥʘ ʞʝʨʪʚʠ ʥʘ 

ʩʨʘʞʝʥʠʷ ʠ ʙʝʜʩʪʚʠʷ ʩʧʦʨʝʜ ʩʠʩʪʝʤʘ ʦʪ ʧʨʠʦʨʠʪʝʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʘ ʫʚʝʣʠʯʠ ʙʨʦʷ ʥʘ 

ʦʮʝʣʝʣʠʪʝñ (Merriam-Webster Dictionary, 2025). ʂʘʢʪʦ ʩʝ ʧʦʩʦʯʚʘ ʚ ʦʧʨʝʜʝʣʝʥʠʝʪʦ, e 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʠʣʦʞʠ Ăʩʠʩʪʝʤʘ ʦʪ ʧʨʠʦʨʠʪʝʪʠñ. ɽʜʥʘ ʪʘʢʘʚʘ ʩʠʩʪʝʤʘ, ʠʟʚʝʩʪʥʘ ʢʘʪʦ 

Simple Triage and Rapid Treatment (START) (ʬʠʛ. 1), ʢʦʷʪʦ ʝ ʩʪʘʥʜʘʨʪʥʠʷʪ ʘʣʛʦʨʠʪʲʤ ʟʘ 

ñtriageò ʦʪ 80-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ, ʢʦʛʘʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ (CHEMM, 2025). 
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ʌʠʛʫʨʘ 1. ʉʠʩʪʝʤʘ START. 

 
ʌʠʛʫʨʘ 2. ʉʠʩʪʝʤʘ SALT. 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʠ ʚʪʦʨʠ ʘʣʛʦʨʠʪʲʤ ʟʘ ʨʘʟʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʩʪʨʘʜʘʣʠʪʝ ï ʘʣʛʦʨʠʪʲʤʲʪ 

Ăʉʦʨʪʠʨʘʥʝ, ʦʮʝʥʢʘ, ʞʠʚʦʪʦʩʧʘʩʷʚʘʱʠ ʠʥʪʝʨʚʝʥʮʠʠ, ʣʝʯʝʥʠʝ/ʪʨʘʥʩʧʦʨʪñ, ʠʟʚʝʩʪʝʥ ʢʘʪʦ 

SALT (Sort, Assess, Lifesaving Interventions, Treatment/Transport) (ʬʠʛ. 2ɸ ʠ ɹ). ʊʦʟʠ ʤʦʜʝʣ ʝ 

ʦʜʦʙʨʝʥ ʦʪ ɸʤʝʨʠʢʘʥʩʢʠʷ ʢʦʣʝʞ ʥʘ ʣʝʢʘʨʠʪʝ ʧʦ ʩʧʝʰʥʘ ʤʝʜʠʮʠʥʘ, ɸʤʝʨʠʢʘʥʩʢʦʪʦ 
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ʜʨʫʞʝʩʪʚʦ ʧʦ ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʠ ʂʦʤʠʪʝʪʘ ʧʦ ʪʨʘʚʤʘʪʦʣʦʛʠʷ ʥʘ ɸʤʝʨʠʢʘʥʩʢʠʷ ʢʦʣʝʞ ʥʘ 

ʭʠʨʫʨʟʠʪʝ. ʄʦʜʝʣʲʪ SALT ʚʢʣʶʯʚʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʛʣʦʙʘʣʥʘ ʩʦʨʪʠʨʦʚʢʘ, ʢʘʢʪʦ ʠ ʦʩʥʦʚʥʠ 

ʞʠʚʦʪʦʩʧʘʩʷʚʘʱʠ ʠʥʪʝʨʚʝʥʮʠʠ ʢʘʪʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʢʨʲʚʦʠʟʣʠʚʘ, ʦʪʚʘʨʷʥʝ ʥʘ ʜʠʭʘʪʝʣʥʠʪʝ 

ʧʲʪʠʱʘ/ʩʧʘʩʠʪʝʣʥʠ ʚʜʠʰʚʘʥʠʷ, ʘʚʪʦʠʥʞʝʢʪʦʨʥʠ ʘʥʪʠʜʦʪʠ ʠ ʢʦʤʧʨʝʩʠʠ ʥʘ ʛʨʲʜʥʠʷ ʢʦʰ 

(CHEMM, 2025; Cambridge university, 2008). 

ɽʜʠʥʥʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ 

ɿʘʢʦʥʲʪ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʚʲʚʝʞʜʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʟʘʱʠʪʘʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ 

ʩʣʫʯʘʡ ʥʘ ʦʧʘʩʥʦʩʪ ʠʣʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʪʝ ʩʝ ʠʟʚʲʨʰʚʘʪ ʚ ʩʣʝʜʥʘʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 

1. ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ; 

2. ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʥʝʦʪʣʦʞʥʠ ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ; 

3. ʦʧʦʚʝʩʪʷʚʘʥʝ; 

4. ʩʧʘʩʠʪʝʣʥʠ ʦʧʝʨʘʮʠʠ; 

5. ʦʢʘʟʚʘʥʝ ʥʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ ʧʨʠ ʩʧʝʰʥʠ ʩʲʩʪʦʷʥʠʷ; ʦʢʘʟʚʘʥʝ ʥʘ ʧʲʨʚʘ 
ʧʩʠʭʦʣʦʛʠʯʥʘ ʧʦʤʦʱ ʥʘ ʧʦʩʪʨʘʜʘʣʠʪʝ; ʦʚʣʘʜʷʚʘʥʝ ʠ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʝʢʦʣʦʛʠʯʥʠ 

ʠʥʮʠʜʝʥʪʠ; ʟʘʱʠʪʘ ʩʨʝʱʫ ʚʟʨʠʚʥʠ ʚʝʱʝʩʪʚʘ ʠ ʙʦʝʧʨʠʧʘʩʠ; ʦʧʝʨʘʮʠʠ ʧʦ ʠʟʜʠʨʚʘʥʝ 

ʠ ʩʧʘʩʷʚʘʥʝ; ʨʘʜʠʘʮʠʦʥʥʘ, ʭʠʤʠʯʝʩʢʘ ʠ ʙʠʦʣʦʛʠʯʥʘ ʟʘʱʠʪʘ ʧʨʠ ʠʥʮʠʜʝʥʪʠ ʠ 

ʘʚʘʨʠʠ ʩ ʦʧʘʩʥʠ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʠ ʠ ʩʨʝʱʫ ʷʜʨʝʥʠ, ʭʠʤʠʯʝʩʢʠ ʠ ʙʠʦʣʦʛʠʯʥʠ 

ʦʨʲʞʠʷ; ʦʛʨʘʥʠʯʘʚʘʥʝ ʠ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʧʦʞʘʨʠ; ʚʨʝʤʝʥʥʦ ʠʟʚʝʞʜʘʥʝ, ʝʚʘʢʫʘʮʠʷ, 

ʫʢʨʠʚʘʥʝ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ; ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʥʝʦʪʣʦʞʥʠ ʘʚʘʨʠʡʥʦ-ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʨʘʙʦʪʠ; ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʚʲʟʥʠʢʥʘʣʠ ʝʧʠʜʝʤʠʯʥʠ ʚʟʨʠʚʦʚʝ, ʝʧʠʜʝʤʠʠ 

ʠ ʝʧʠʟʦʦʪʠʠ ʦʪ ʟʘʨʘʟʥʠ ʠ ʧʘʨʘʟʠʪʥʠ ʙʦʣʝʩʪʠ (ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ ʙʝʜʩʪʚʝʥʘʪʘ 

ʩʠʪʫʘʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘ ʩʲʦʪʚʝʪʥʘʪʘ ʜʝʡʥʦʩʪ ʧʦ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ); 

ʀʤʘ ʥʷʢʦʣʢʦ ʩʧʝʮʠʘʣʥʠ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʜʝʡʥʦʩʪʠ, ʩʲʛʣʘʩʫʚʘʥʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʨʝʛʫʣʘʪʦʨʥʠ ʠʟʠʩʢʚʘʥʠʷ. ʊʘʢʠʚʘ ʩʠʪʫʘʮʠʠ ʩʘ: ʨʝʞʠʤ Ăʧʦʣʦʞʝʥʠʝ ʥʘ ʚʦʡʥʘñ, 

Ăʚʦʝʥʥʦ ʧʦʣʦʞʝʥʠʝñ ʠʣʠ Ăʠʟʚʲʥʨʝʜʥʦ ʧʦʣʦʞʝʥʠʝñ ï ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʧʦʨʝʜʙʠʪʝ ʥʘ 

ɾʝʥʝʚʩʢʠʪʝ ʢʦʥʚʝʥʮʠʠ ʦʪ 12 ʘʚʛʫʩʪ 1949 ʛ., ʨʘʪʠʬʠʮʠʨʘʥʠ ʩ ʋʢʘʟ ˉ 181 ʥʘ ʇʨʝʟʠʜʠʫʤʘ ʥʘ 

ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ ʦʪ 1954 ʛ. ʠ ɼʦʧʲʣʥʠʪʝʣʥʠʪʝ ʧʨʦʪʦʢʦʣʠ ʢʲʤ ɾʝʥʝʚʩʢʠʪʝ ʢʦʥʚʝʥʮʠʠ ʦʪ 

1977 ʛ., ʨʘʪʠʬʠʮʠʨʘʥʠ ʩ ʋʢʘʟ ˉ 1586 ʥʘ ɼʲʨʞʘʚʥʠʷ ʩʲʚʝʪ ʦʪ 1989 ʛ. (ɿɿɹ 2020). 

ʆʩʥʦʚʥʠ ʩʲʩʪʘʚʥʠ ʯʘʩʪʠ ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʩʘ ɻʣʘʚʥʘ ʜʠʨʝʢʮʠʷ 

Ăʇʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦñ ï ʄɺʈ, ʦʙʣʘʩʪʥʠʪʝ ʜʠʨʝʢʮʠʠ ʥʘ ʄɺʈ, 

ɹʲʣʛʘʨʩʢʠʷ ʏʝʨʚʝʥ ʢʨʲʩʪ ʠ ʮʝʥʪʨʦʚʝʪʝ ʟʘ ʩʧʝʰʥʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ. ʊʝ ʦʩʠʛʫʨʷʚʘʪ 

ʥʝʧʨʝʢʲʩʥʘʪʘ ʛʦʪʦʚʥʦʩʪ ʟʘ ʧʨʠʝʤʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠʷ ʧʨʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʙʝʜʩʪʚʠʷ, ʪʷʭʥʘʪʘ 

ʦʮʝʥʢʘ ʠ ʥʝʟʘʙʘʚʥʠ ʜʝʡʩʪʚʠʷ. ʉʪʨʫʢʪʫʨʘʪʘ ʠʤ ʩʝ ʠʟʛʨʘʞʜʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʮʷʣʘʪʘ ʩʪʨʘʥʘ ʚ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʠʘʣʥʦʪʦ ʜʝʣʝʥʠʝ. ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʝʜʠʥʥʘʪʘ 

ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʝ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʠ ʠʟʧʲʣʥʷʚʘʥʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʩʲʛʣʘʩʥʦ ʧʣʘʥʦʚʝʪʝ ʟʘ 

ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʩʝ 

ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʪʨʝʥʠʨʦʚʢʠ ʠ ʫʯʝʥʠʷ, ʢʘʪʦ ʪʷʭʥʘʪʘ ʮʝʣ ʝ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ ʝʢʠʧʠʪʝ ʟʘ 

ʨʝʘʛʠʨʘʥʝ ʧʨʠ ʙʝʜʩʪʚʠʷ. 

ɻʣʘʚʝʥ ʢʦʦʨʜʠʥʘʪʦʨ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʩʝ ʩʘ 

ʦʧʝʨʘʪʠʚʥʠʪʝ ʮʝʥʪʨʦʚʝ ʥʘ ɻʣʘʚʥʘ ʜʠʨʝʢʮʠʷ Ăʇʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦñ 

ï ʄɺʈ. ɼʝʡʥʦʩʪʠʪʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʮʝʥʪʨʦʚʝ ʩʘ: ʧʨʠʝʤ ʠ ʦʮʝʥʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʚʲʟʥʠʢʥʘʣʠ ʙʝʜʩʪʚʠʷ; ʨʘʥʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʦʧʦʚʝʩʪʷʚʘʥʝ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ 

ʚʣʘʩʪ, ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ ʠ ʥʘʩʝʣʝʥʠʝʪʦ ʧʨʠ ʙʝʜʩʪʚʠʷ; 

ʦʨʛʘʥʠʟʠʨʘʪ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚ ʧʣʘʥʦʚʝʪʝ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ ʩʲʩʪʘʚʥʠ ʯʘʩʪʠ 

ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʠʣʠ ʠ ʩʨʝʜʩʪʚʘ. 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʠ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʤʝʞʜʫ ʯʘʩʪʠʪʝ ʥʘ ʝʜʠʥʥʘʪʘ ʩʧʘʩʠʪʝʣʥʘ ʩʠʩʪʝʤʘ, 

ʫʯʘʩʪʚʘʱʠ ʚ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʠʤ ʚ ʨʘʡʦʥʘ ʥʘ ʙʝʜʩʪʚʠʝʪʦ, ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ 

ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʦʧʝʨʘʮʠʠʪʝ, ʢʦʡʪʦ ʩʣʝʜʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʝʢʩʧʝʨʪʠʟʘ ʠ ʦʧʠʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘ ʙʝʜʩʪʚʠʝʪʦ. 
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ʉʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ 

ʉʨʝʜʩʪʚʘʪʘ ʟʘ ʟʘʱʠʪʘ ʙʠʚʘʪ ʢʦʣʝʢʪʠʚʥʠ ʠ ʠʥʜʠʚʠʜʫʘʣʥʠ. ʂʦʣʝʢʪʠʚʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ 

ʟʘʱʠʪʘ ʩʘ ʠʥʞʝʥʝʨʥʠ ʩʲʦʨʲʞʝʥʠʷ ï ʩʢʨʠʚʘʣʠʱʘ ʠ ʧʨʦʪʠʚʦʨʘʜʠʘʮʠʦʥʥʠ ʫʢʨʠʪʠʷ, ʯʠʝʪʦ 

ʦʩʥʦʚʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʝ ʫʢʨʠʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʧʨʠ ʚʲʟʜʫʰʥʦ ʥʘʧʘʜʝʥʠʝ ʦʪ ʙʦʡʥʠ ʠ 

ʧʨʦʤʠʰʣʝʥʠ ʦʪʨʦʚʥʠ ʚʝʱʝʩʪʚʘ, ʨʘʜʠʦʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʣʦʛʠʯʥʠ ʘʛʝʥʪʠ. 

ʄʝʪʨʦʧʦʣʠʪʝʥʠ ʠ ʧʦʜʟʝʤʥʠ ʝʪʘʞʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʛʨʘʜʠ ʠ ʩʛʨʘʜʠ ʟʘ ʦʙʱʝʩʪʚʝʥʦ 

ʦʙʩʣʫʞʚʘʥʝ ʚ ʫʨʙʘʥʠʟʠʨʘʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʦʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʠ ʠʟʛʨʘʞʜʘʪ ʠ 

ʢʘʪʦ ʢʦʣʝʢʪʠʚʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ. ʂʦʣʝʢʪʠʚʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ ʩʘ ʠʤʦʪʠ ï ʧʫʙʣʠʯʥʘ 

ʜʲʨʞʘʚʥʘ, ʧʫʙʣʠʯʥʘ ʦʙʱʠʥʩʢʘ ʠʣʠ ʯʘʩʪʥʘ ʩʦʙʩʪʚʝʥʦʩʪ, ʠ ʩʝ ʧʦʜʜʲʨʞʘʪ ʠ ʫʧʨʘʚʣʷʚʘʪ ʦʪ 

ʚʝʜʦʤʩʪʚʘʪʘ, ʥʘ ʢʦʠʪʦ ʩʘ ʧʨʝʜʦʩʪʘʚʝʥʠ, ʦʪ ʢʤʝʪʦʚʝʪʝ ʥʘ ʦʙʱʠʥʠ ʠʣʠ ʦʪ ʩʦʙʩʪʚʝʥʠʮʠʪʝ ʠʤ. 

ʅʷʢʦʠ ʦʪ ʪʷʭ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʜʘʚʘʪ ʧʦʜ ʥʘʝʤ ʩʘʤʦ ʧʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʢʦʝʪʦ ʥʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ 

ʧʦʣʟʚʘʥʝʪʦ ʠʤ ʟʘ ʫʢʨʠʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ. ʈʝʜʲʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ, ʧʦʜʜʲʨʞʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʢʦʣʝʢʪʠʚʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ, ʢʘʢʪʦ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʪʷʭ ʩʝ ʦʧʨʝʜʝʣʷʪ ʩ 

ʥʘʨʝʜʙʘ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ ʧʦ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʤʠʥʠʩʪʲʨʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ, 

ʤʠʥʠʩʪʲʨʘ ʥʘ ʦʪʙʨʘʥʘʪʘ ʠ ʤʠʥʠʩʪʲʨʘ ʥʘ ʨʝʛʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʪʦ. 

ʀʥʜʠʚʠʜʫʘʣʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʧʨʝʜʧʘʟʚʘʥʝ ʥʘ ʜʠʭʘʪʝʣʥʠʪʝ 

ʦʨʛʘʥʠ, ʦʯʠʪʝ ʠ ʢʦʞʘʪʘ ʦʪ ʦʪʨʦʚʥʠ ʠ ʨʘʜʠʦʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʧʘʨʠ ʠ ʘʝʨʦʟʦʣʠ, ʦʪ ʚʠʩʦʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʠʟʛʘʨʷʥʠʷ, ʦʪ ʚʟʨʠʚʦʚʝ ʠ ʜʨʫʛʠ ʤʝʭʘʥʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ. ɿʘʧʘʩʠʪʝ ʠʤ ʩʝ 

ʩʲʟʜʘʚʘʪ, ʩʲʭʨʘʥʷʚʘʪ, ʦʙʥʦʚʷʚʘʪ, ʧʦʜʜʲʨʞʘʪ, ʧʨʝʜʦʩʪʘʚʷʪ ʠ ʦʪʯʠʪʘʪ ʦʪ ʥʷʢʦʣʢʦ ʩʪʨʫʢʪʫʨʠ: 

1. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ ï ʟʘ ʦʧʝʨʘʪʠʚʝʥ ʨʝʟʝʨʚ; 

2. ʂʤʝʪʦʚʝʪʝ ʥʘ ʦʙʱʠʥʠʪʝ ï ʟʘ ʩʣʫʞʠʪʝʣʠʪʝ ʦʪ ʦʙʱʠʥʩʢʠʪʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʟʘ 

ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʦʙʱʠʥʘʪʘ; 

3. ʆʨʛʘʥʠʪʝ ʥʘ ʠʟʧʲʣʥʠʪʝʣʥʘʪʘ ʚʣʘʩʪ ï ʟʘ ʨʘʙʦʪʥʠʮʠʪʝ ʠ ʩʣʫʞʠʪʝʣʠʪʝ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ; 

4. ʉʦʙʩʪʚʝʥʠʮʠʪʝ, ʫʧʨʘʚʠʪʝʣʠʪʝ ʠʣʠ ʠʟʧʲʣʥʠʪʝʣʥʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʪʲʨʛʦʚʩʢʠ 

ʜʨʫʞʝʩʪʚʘ ʠ ʝʜʥʦʣʠʯʥʠ ʪʲʨʛʦʚʮʠ ï ʟʘ ʨʘʙʦʪʥʠʮʠʪʝ ʠ ʩʣʫʞʠʪʝʣʠʪʝ ʠʤ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʠʥʜʠʚʠʜʫʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʡʦʜʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʢʦʠʪʦ ʩʝ 

ʧʣʘʥʠʨʘʪ, ʟʘʢʫʧʫʚʘʪ, ʧʦʜʥʦʚʷʚʘʪ ʠ ʧʨʝʜʦʩʪʘʚʷʪ ʚ ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʦʙʱʠʥʠʪʝ ʦʪ ʄɺʈ. ʈʝʜʲʪ ʟʘ 

ʩʲʟʜʘʚʘʥʝ, ʩʲʭʨʘʥʷʚʘʥʝ, ʦʙʥʦʚʷʚʘʥʝ, ʧʦʜʜʲʨʞʘʥʝ, ʧʨʝʜʦʩʪʘʚʷʥʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʟʘʧʘʩʠʪʝ ʦʪ 

ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʟʘʱʠʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʩ ʥʘʨʝʜʙʘ ʥʘ ʄʠʥʠʩʪʝʨʩʢʠʷ ʩʲʚʝʪ (ɿɿɹ, 

2020). 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ɹʝʜʩʪʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ ʚʠʥʘʛʠ ʚʦʜʷʪ ʜʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʱʝʪʠ ʠ ʞʝʨʪʚʠ. ʇʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʠ ʥʘʮʠʦʥʘʣʥʦ ʨʘʚʥʠʱʝ ʨʲʢʦʚʦʜʥʠ ʦʨʛʘʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʟʛʨʘʞʜʘʪ ʤʝʭʘʥʠʟʤʠ, ʩ ʢʦʠʪʦ ʜʘ ʩʝ ʧʨʝʜʧʘʟʠ ʥʘʩʝʣʝʥʠʝʪʦ ʧʨʠ ʪʘʢʠʚʘ ʩʠʪʫʘʮʠʠ. ʅʘʣʠʯʥʠʪʝ 

ʘʣʛʦʨʠʪʤʠ ʧʨʝʜʚʝʱʘʚʘʪ ʦʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ, ʩ ʮʝʣ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʞʝʨʪʚʠʪʝ ʠ 

ʱʝʪʠʪʝ, ʧʨʠ ʝʚʝʥʪʫʘʣʥʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʩʲʙʠʪʠʷ ʦʪ ʪʘʢʲʚ ʧʦʨʷʜʲʢ. ɿʘʜʲʣʞʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʝ 

ʪʝʟʠ ʘʣʛʦʨʠʪʤʠ ʜʘ ʩʪʘʥʘʪ ʯʘʩʪ ʦʪ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʤʝʜʠʮʠʥʩʢʠ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʪʷʭʥʦʪʦ 

ʠʟʫʯʘʚʘʥʝ ʜʘ ʙʲʜʝ ʚʢʣʶʯʝʥʦ ʚ ʫʯʝʙʥʠʪʝ ʧʣʘʥʦʚʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʧʦ ʩʧʝʮʠʘʣʥʦʩʪ ʄʝʜʠʮʠʥʘ, 

ɼʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ ʠ ʌʘʨʤʘʮʠʷ. 
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ʉʒʉʊʆʗʅʀʗ 

ɼʘʨʠʥʢʘ ɼʠʤʠʪʨʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʌʘʨʤʘʢʦʣʦʛʠʷ ʠ ʂʣʠʥʠʯʥʘ ʬʘʨʤʘʢʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

PRINCIPLES OF PALLIATIVE  CARE 

PHARMACOTHERAPY  

Darinka Dimitrova  

Department of Pharmacology and Clinical Pharmacology, 

Faculty of Medicine, Medical University of Plovdiv 
 

Abstract:  The term Ăpalliative careò was introduced in 1975 by Canadian surgeon Balfour 

Mount. The World Health Organization defined palliative care as ñan approach that improves the 

quality of life of patients and their families facing life-threatening illnesses by preventing and 

alleviating suffering through early diagnosis, appropriate assessment and treatment of pain and other 

physical, psychosomatic and spiritual problemsò. Palliative care is a coordinated interdisciplinary 

effort to alleviate suffering and improve the quality of life of patients and their families in the face 

of serious illness. It does not exclude appropriate medical treatment and its application is not limited 

to cases with poor prognosis for survival. Palliative care is a medico-social issue. It is not aimed at 

curing the disease but at reducing suffering at the end of life, with a primary focus on how the patient 

experiences the disease. An agreement must be reached between the doctor and the patient that the 

expected result is relief of painful and anxious symptoms and improvement on quality of life, with 

the avoidance of invasive procedures if  possible. 

Keywords: palliative care, end of life, pharmacotherapy 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʊʝʨʤʠʥʲʪ ñʧʘʣʠʘʪʠʚʥʠ ʛʨʠʞʠò ʝ ʚʲʚʝʜʝʥ ʧʨʝʟ 1975 ʛʦʜʠʥʘ ʦʪ ʢʘʥʘʜʩʢʠʷ ʭʠʨʫʨʛ Balfour 

Mount. ʇʘʣʠʘʪʠʚʥʘʪʘ ʛʨʠʞʘ ʝ ʢʦʦʨʜʠʥʠʨʘʥʦ ʠʥʪʝʨʜʠʩʮʠʧʣʠʥʘʨʥʦ ʫʩʠʣʠʝ ʟʘ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ 

ʩʪʨʘʜʘʥʠʝʪʦ, ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʪʝʭʥʠʪʝ ʩʝʤʝʡʩʪʚʘ, ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʩʝʨʠʦʟʥʦ ʟʘʙʦʣʷʚʘʥʝ. ʇʘʣʠʘʪʠʚʥʠʪʝ ʛʨʠʞʠ ʥʝ ʠʟʢʣʶʯʚʘʪ ʧʦʜʭʦʜʷʱʦ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʣʝʯʝʥʠʝ ʠ ʥʝ ʩʝ ʦʛʨʘʥʠʯʘʚʘʪ ʜʦ ʩʣʫʯʘʠʪʝ ʩ ʣʦʰʘ ʧʨʦʛʥʦʟʘ ʟʘ ʦʮʝʣʷʚʘʥʝ (Hall 

et al., 2021; Kleinman, 1988). 

ʉʚʝʪʦʚʥʘʪʘ ʟʜʨʘʚʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷ ʧʘʣʠʘʪʠʚʥʠʪʝ ʛʨʠʞʠ ʢʘʪʦ Ăʧʦʜʭʦʜ, ʢʦʡʪʦ 

ʧʦʜʦʙʨʷʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʪʝʭʥʠʪʝ ʩʝʤʝʡʩʪʚʘ, ʠʟʧʨʘʚʝʥʠ ʧʨʝʜ 

ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʞʠʚʦʪʦʟʘʩʪʨʘʰʘʚʘʱʠ ʙʦʣʝʩʪʠ, ʯʨʝʟ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ 

ʩʪʨʘʜʘʥʠʝʪʦ ʯʨʝʟ ʨʘʥʥʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʙʝʟʫʧʨʝʯʥʘ ʦʮʝʥʢʘ ʠ ʣʝʯʝʥʠʝ ʥʘ ʙʦʣʢʘʪʘ ʠ ʜʨʫʛʠ 

ʧʨʦʙʣʝʤʠ ï ʬʠʟʠʯʝʩʢʠ, ʧʩʠʭʦʩʦʮʠʘʣʥʠ ʠ ʜʫʭʦʚʥʠò (WHO, 2008). 

ʍʦʩʧʠʩʥʘʪʘ ʛʨʠʞʘ ʝ ʩʧʝʮʠʬʠʯʥʘ ʬʦʨʤʘ ʥʘ ʧʘʣʠʘʪʠʚʥʘ ʛʨʠʞʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 

ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʠʤʘʪ ʦʯʘʢʚʘʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪ ʦʪ 6 ʤʝʩʝʮʘ ʠʣʠ ʧʦ-ʤʘʣʢʦ. ɺ 

ʩʪʨʘʥʠ ʩ ʨʘʟʚʠʪʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʠ ʟʜʨʘʚʥʦ-ʩʦʮʠʘʣʥʘ ʩʠʩʪʝʤʘ ʙʣʠʟʦ 75% ʦʪ ʭʦʨʘʪʘ ʫʤʠʨʘʪ ʚ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘ ʩʨʝʜʘ. ʇʦʚʝʯʝʪʦ ʭʦʨʘ ʧʨʝʜʧʦʯʠʪʘʪ ʜʘ ʫʤʨʘʪ ʫ ʜʦʤʘ, ʚʲʧʨʝʢʠ ʧʦʣʟʘʪʘ ʦʪ 

ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʦʩʧʠʩ. 

ʇʘʣʠʘʪʠʚʥʠʪʝ ʛʨʠʞʠ ʩʘ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʝʥ ʧʨʦʙʣʝʤ. ʊʝ ʩʘ ʥʘʩʦʯʝʥʠ ʥʝ ʢʲʤ ʠʟʣʝʢʫʚʘʥʝ 

ʥʘ ʙʦʣʝʩʪʪʘ, ʘ ʢʲʤ ʥʝʡʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʢʘʪʦ ʦʩʥʦʚʝʥ ʬʦʢʫʩ ʝ ʧʦʩʪʘʚʝʥ ʚʲʨʭʫ ʪʦʚʘ ʢʘʢ 
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ʧʘʮʠʝʥʪʲʪ ʧʨʝʞʠʚʷʚʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʆʩʥʦʚʥʘʪʘ ʠʤ ʮʝʣ ʝ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʪʨʘʜʘʥʠʝʪʦ ʚ ʢʨʘʷ ʥʘ 

ʞʠʚʦʪʘ. ʀʥʚʘʟʠʚʥʠʪʝ ʤʝʜʠʮʠʥʩʢʠ ʠʥʪʝʨʚʝʥʮʠʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘʪ. ʉʪʘʥʜʘʨʪʲʪ ʟʘ 

ʧʘʣʠʘʪʠʚʥʦ ʣʝʯʝʥʠʝ ʩʝ ʩʲʩʪʦʠ ʚ ʩʲʛʣʘʩʠʝʪʦ ʤʝʞʜʫ ʧʘʮʠʝʥʪ ʠ ʣʝʢʘʨ, ʯʝ ʦʯʘʢʚʘʥʠʷʪ ʨʝʟʫʣʪʘʪ ʝ 

ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʪʨʝʚʦʞʥʠʪʝ ʩʠʤʧʪʦʤʠ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʦʣʢʘʪʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ 

ʥʘ ʞʠʚʦʪ. ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʠʥʪʝʨʚʝʥʮʠʠ ʝ ʩʚʲʨʟʘʥʦ ʩ ʪʝʟʠ ʮʝʣʠ, ʘ ʥʝ ʩ ʦʯʘʢʚʘʥʝ ʥʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ. 

 

2. ʆʉʅʆɺʅʀ ʂʆʄʇʆʅɽʅʊʀ ʅɸ ʇɸʃʀɸʊʀɺʅʀʊɽ ɻʈʀɾʀ 

1. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʙʦʣʢʘʪʘ ʠ ʥʝʙʦʣʢʦʚʠʪʝ ʩʠʤʧʪʦʤʠ. 

2. ʂʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʧʘʮʠʝʥʪʠ, ʩʝʤʝʡʩʪʚʘ ʠ ʠʥʩʪʠʪʫʮʠʠʪʝ, ʢʦʠʪʦ ʩʝ ʛʨʠʞʘʪ ʟʘ ʪʷʭ. 

3. ʅʝʧʨʝʢʲʩʥʘʪʦʩʪ ʥʘ ʛʨʠʞʠʪʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʟʜʨʘʚʥʠʪʝ ʩʠʩʪʝʤʠ. 

4. ʇʦʜʢʨʝʧʘ ʧʨʠ ʪʝʞʢʘ ʟʘʛʫʙʘ. 

ʂʦʥʩʫʣʪʘʮʠʷ ʩ ʧʘʣʠʘʪʠʚʥʠ ʛʨʠʞʠ ʝ ʥʝʦʙʭʦʜʠʤʘ ʚ ʩʣʝʜʥʠʪʝ ʩʣʫʯʘʠ: 

¶ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʲʩʪʦʷʥʠʷ, ʢʦʠʪʦ ʧʨʦʛʨʝʩʠʨʘʪ ʠ ʦʛʨʘʥʠʯʘʚʘʪ ʞʠʚʦʪʘ, ʩ 

ʦʙʨʝʤʝʥʷʚʘʱʠ ʩʠʤʧʪʦʤʠ ʢʘʪʦ ʬʫʥʢʮʠʦʥʘʣʝʥ ʩʧʘʜ ʠ ʧʨʦʛʨʝʩʠʨʘʱʠ ʢʦʛʥʠʪʠʚʥʠ 

ʜʝʬʠʮʠʪʠ; 

¶ ʩʲʜʝʡʩʪʚʠʝ ʧʨʠ ʦʮʝʥʷʚʘʥʝ ʠ ʧʨʝʦʨʠʝʥʪʠʨʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʛʨʠʞʠʪʝ ʟʘ ʧʘʮʠʝʥʪʘ ʠ 

ʩʝʤʝʡʩʪʚʦʪʦ ʤʫ; 

¶ ʩʲʜʝʡʩʪʚʠʝ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʝʪʠʯʥʠ ʧʨʦʙʣʝʤʠ; 

¶ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʧʘʮʠʝʥʪʲʪ ʦʪʢʘʟʚʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʠʥʚʘʟʠʚʥʦ ʠʣʠ ʜʨʫʛʦ 

ʦʩʥʦʚʥʦ ʣʝʯʝʥʠʝ, ʘ ʧʨʝʜʧʦʯʠʪʘ ʩʘʤʦ ʥʘʩʦʯʝʥʦʩʪ ʥʘ ʣʝʯʝʥʠʝʪʦ ʢʲʤ ʤʝʨʢʠ ʟʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʤʫ ʥʘ ʞʠʚʦʪ; 

¶ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʦʯʘʢʚʘ ʜʘ ʫʤʨʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʠʣʠ ʩʢʦʨʦ ʩʣʝʜ ʠʟʧʠʩʚʘʥʝ ʦʪ 

ʙʦʣʥʠʮʘʪʘ; 

¶ ʧʦʜʢʨʝʧʘ ʧʨʠ ʪʝʞʢʘ ʟʘʛʫʙʘ ʥʘ ʯʦʚʝʢ ʦʪ ʧʝʨʩʦʥʘʣʘ, ʢʦʡʪʦ ʩʝ ʛʨʠʞʠ ʟʘ ʧʘʮʠʝʥʪʠʪʝ, 

ʦʩʦʙʝʥʦ ʧʨʠ ʟʘʛʫʙʘ ʥʘ ʢʦʣʝʛʘ. 

 

3. ɽʌɽʂʊʀɺʅɸ ʂʆʄʋʅʀʂɸʎʀʗ 

ʃʝʢʘʨʠʪʝ ʠʟʙʷʛʚʘʪ ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʥʘ ʙʦʣʥʠʷ ʠ ʥʝʛʦʚʠʪʝ ʙʣʠʟʢʠ ʷʩʥʘ 

ʧʨʦʛʥʦʟʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʝʣʝʯʠʤʦ ʟʘʙʦʣʷʚʘʥʝ ʠ ʥʘʙʣʠʞʘʚʘʱʘ ʩʤʲʨʪ. ʇʨʠ ʥʘʧʨʝʜʥʘʣʦ 

ʟʘʙʦʣʷʚʘʥʝ ʧʨʦʛʥʦʟʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʪʨʫʜʥʘ ʠ ʥʝʪʦʯʥʘ. ʅʘʣʠʯʥʠ ʩʘ ʚʘʣʠʜʠʨʘʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʧʨʦʛʥʦʟʘ ʧʨʠ ʢʨʠʪʠʯʥʦ ʟʘʙʦʣʷʚʘʥʝ (APACHE, MODS etc.), ʢʲʜʝʪʦ 

ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʝ ʥʘʡ-ʚʘʞʥʠʷʪ ʠʥʜʠʢʘʪʦʨ ʟʘ ʦʮʝʣʷʚʘʥʝ. ʅʘʧʨʠʤʝʨ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʤʝʪʘʩʪʘʪʠʯʝʥ ʨʘʢ, ʢʦʠʪʦ ʧʨʝʢʘʨʚʘʪ ʧʦʚʝʯʝ ʦʪ 50% ʦʪ ʚʨʝʤʝʪʦ, ʦʧʨʝʜʝʣʝʥʦ ʟʘ ʙʦʜʲʨʩʪʚʘʥʝ, ʚ 

ʩʲʥ ʠʣʠ ʧʦʯʠʚʢʘ, ʠ ʢʦʠʪʦ ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʠʟʚʝʩʪʥʘ ʧʦʤʦʱ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʝʞʝʜʥʝʚʥʠʪʝ 

ʜʝʡʥʦʩʪʠ ʠʤʘʪ ʧʨʦʛʥʦʟʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʦʪ ʩʝʜʤʠʮʠ ʜʦ ʥʷʢʦʣʢʦ ʤʝʩʝʮʘ. ɸ ʪʝʟʠ ʧʘʮʠʝʥʪʠ, 

ʢʦʠʪʦ ʚʲʦʙʱʝ ʥʝ ʤʦʛʘʪ ʙʝʟ ʯʫʞʜʘ ʧʦʤʦʱ ʠʤʘʪ ʦʯʘʢʚʘʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʦʪ ʥʷʢʦʣʢʦ ʜʥʠ ʜʦ 

ʝʜʥʘ-ʜʚʝ ʩʝʜʤʠʮʠ. ʊʝʟʠ, ʢʦʠʪʦ ʚʩʝ ʦʱʝ ʩʝ ʩʧʨʘʚʷʪ ʩʘʤʠ ʩ ʜʝʡʥʦʩʪʠʪʝ ʦʪ ʝʞʝʜʥʝʚʠʝʪʦ (ʠʤʘ ʩʝ 

ʚʧʨʝʜʚʠʜ ʥʝ ʩʘʤʦ ʧʨʠʜʚʠʞʚʘʥʝ, ʪʦʘʣʝʪ, ʦʙʣʠʯʘʥʝ, ʥʦ ʠ ʧʦ-ʩʣʦʞʥʠ ʥʝʱʘ ʢʘʪʦ ʜʦʤʘʢʠʥʩʢʘ 

ʨʘʙʦʪʘ, ʧʣʘʱʘʥʝ ʥʘ ʩʤʝʪʢʠ ʧʦ ʙʘʥʢʦʚ ʧʲʪ, ʧʘʟʘʨʫʚʘʥʝ) ʤʦʞʝ ʜʘ ʧʨʝʞʠʚʝʷʪ ʥʷʢʦʣʢʦ ʤʝʩʝʮʘ. 

ʀʤʘ ʠ ʨʘʟʣʠʯʥʠ ʩʢʘʣʠ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ: 

Karnofsky Performance Status Scale ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʦʪ ʜʦʢʪʦʨ David Karnofsky ʠ ʢʦʣʝʛʠ 

ʧʨʝʟ 1949 ʛʦʜʠʥʘ, ʟʘ ʜʘ ʦʪʯʠʪʘ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʭʨʦʥʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʚ 

ʪʝʨʤʠʥʘʣʝʥ ʩʪʘʜʠʡ. ʊʷ ʩʲʱʦ ʪʘʢʘ ʦʪʯʠʪʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʜʘ ʧʦʥʘʩʷʪ ʨʘʟʣʠʯʥʠ 

ʪʝʨʘʧʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʭʠʤʠʦʪʝʨʘʧʠʷ, ʥʠʚʦ ʥʘ ʩʘʤʦʦʙʩʣʫʞʚʘʥʝ, ʩʪʝʧʝʥ ʥʘ ʩʲʟʥʘʥʠʝ, 

ʘʢʪʠʚʥʦʩʪ, ʧʨʠʟʥʘʮʠ ʥʘ ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʘʟʠ ʩʢʘʣʘ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 

ʛʦʜʠʥʠ ʩʘ ʩʲʟʜʘʜʝʥʠ ʠ ʥʝʡʥʠ ʚʘʨʠʘʮʠʠ (Nikoletti et al., 2000). 

MissoulaVitas Index ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʞʠʚʦʪ ʚʢʣʶʯʚʘ 25 ʚʲʧʨʦʩʥʘ ʩʢʘʣʘ, ʩʧʝʮʠʬʠʯʥʘ ʟʘ 

ʧʘʮʠʝʥʪʠ ʥʘ ʧʘʣʠʘʪʠʚʥʘ ʠʣʠ ʭʦʩʧʠʩʥʘ ʛʨʠʞʘ, ʢʦʷʪʦ ʦʮʝʥʷʚʘ ʩʠʤʧʪʦʤʠ, ʬʫʥʢʮʠʷ, 

ʤʝʞʜʫʣʠʯʥʦʩʪʦʚʠ ʦʪʥʦʰʝʥʠʷ, ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʜʫʭʦʚʥʦʩʪ. ʈʝʜʠʮʘ ʤʫʣʪʠʮʝʥʪʨʦʚʠ ʧʨʦʫʯʚʘʥʠʷ 

ʥʘ ʧʘʮʠʝʥʪʠ ʚ ʪʝʞʢʦ ʩʲʩʪʦʷʥʠʝ, ʧʦʣʟʚʘʱʠ ʧʘʣʠʘʪʠʚʥʠ ʛʨʠʞʠ, ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʪʘʟʠ ʩʢʘʣʘ ʠ 

ʥʝʡʥʠʪʝ ʤʦʜʠʬʠʢʘʮʠʠ (Schwartz et al., 2005). 
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4. ʉʀʄʇʊʆʄʀ, ʇʆʂɸɿɺɸʑʀ ʅɸɹʃʀɾɸɺɸʑɸ ʉʄʒʈʊ 

ʈʝʜʠʮʘ ʧʨʠʟʥʘʮʠ ʥʘʩʦʯʚʘʪ ʤʝʜʠʮʠʪʝ ʢʲʤ ʪʝʨʤʠʥʘʣʥʠʷ ʩʪʘʜʠʡ ʥʘ ʥʘʧʨʝʜʥʘʣʦ 

ʟʘʙʦʣʷʚʘʥʝ. ɹʦʣʥʠʪʝ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʦʙʝʟʜʚʠʞʝʥʠ, ʩ ʧʨʦʛʨʝʩʠʨʘʱʘ ʩʣʘʙʦʩʪ. ʅʘʤʘʣʷʚʘ ʥʫʞʜʘʪʘ 

ʠʤ ʦʪ ʭʨʘʥʘ ʠ ʪʝʯʥʦʩʪʠ, ʢʦʠʪʦ ʪʝ ʚʩʝ ʧʦ-ʪʨʫʜʥʦ ʧʨʝʛʣʲʱʘʪ. ʃʝʢʘʨʩʪʚʘʪʘ ʩʝ ʧʨʠʣʘʛʘʪ 

ʧʘʨʝʥʪʝʨʘʣʥʦ. ɺʲʟʤʦʞʥʘ ʝ ʘʩʧʠʨʘʮʠʷ ʥʘ ʭʨʘʥʘ ʠ ʪʝʯʥʦʩʪʠ. ʐʫʤʥʦ ʜʠʰʘʥʝ, ʜʲʣʞʘʱʦ ʩʝ ʥʘ 

ʩʝʢʨʝʪʠ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ ʥʘ ʜʠʭʘʪʝʣʥʠʪʝ ʧʲʪʠʱʘ, ʯʝʩʪʠ ʘʧʥʦʠʯʥʠ ʧʘʫʟʠ. ʇʨʝʩʲʭʚʘʥʝʪʦ ʥʘ 

ʫʩʪʘʪʘ ʩʝ ʫʩʠʣʚʘ ʦʪ ʭʦʣʠʥʦʣʠʪʠʮʠ, ʜʠʰʘʥʝ ʩ ʦʪʚʦʨʝʥʘ ʫʩʪʘ ʠ ʧʦʜʘʚʘʥʝ ʥʘ ʢʠʩʣʦʨʦʜ ʙʝʟ 

ʦʚʣʘʞʥʷʚʘʥʝ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʩʤʲʨʪʪʘ, ʧʦʨʘʜʠ ʨʘʟʚʠʚʘʱʘ ʩʝ ʮʠʨʢʫʣʘʪʦʨʥʘʪʘ 

ʥʝʩʪʘʙʠʣʥʦʩʪ, ʢʨʘʡʥʠʮʠʪʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʪʘʚʘʪ ʭʣʘʜʥʠ ʠ ʧʝʪʥʠʩʪʠ, ʥʘʤʘʣʷʚʘ ʦʪʜʝʣʝʥʘʪʘ 

ʫʨʠʥʘ, ʚʲʟʤʦʞʥʘ ʬʝʢʘʣʥʘ ʠ ʫʨʠʥʥʘ ʠʥʢʦʥʪʠʥʝʥʮʠʷ (OôMahony and OôConnor, 2011). 

ʉ ʥʘʙʣʠʞʘʚʘʥʝʪʦ ʥʘ ʩʤʲʨʪʪʘ ʥʘʩʪʲʧʚʘʪ ʨʝʜʠʮʘ ʢʦʛʥʠʪʠʚʥʠ ʧʨʦʤʝʥʠ ï ʦʪ ʦʙʲʨʢʚʘʥʝ ʜʦ 

ʜʝʣʠʨʠʫʤ. ɺʲʟʙʫʜʥʠʷʪ ʜʝʣʠʨʠʫʤ ʝ ʦʪʣʠʯʠʪʝʣʥʘ ʯʝʨʪʘ ʥʘ ʪʝʞʢʘʪʘ ʩʤʲʨʪ. ʏʝʩʪ ʩʠʤʧʪʦʤ ʝ 

ʧʦʚʠʰʝʥʘ ʩʦʤʥʦʣʝʥʪʥʦʩʪ, ʜʝʟʦʨʠʝʥʪʘʮʠʷ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʚʠʟʫʘʣʥʠ ʭʘʣʶʮʠʥʘʮʠʠ. ʇʘʮʠʝʥʪʠʪʝ 

ʩ ʪʝʞʢʘ ʢʘʭʝʢʩʠʷ ʟʘʛʫʙʚʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʩʠ ʜʘ ʜʲʨʞʘʪ ʦʯʠʪʝ ʩʠ ʟʘʪʚʦʨʝʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ, 

ʧʦʨʘʜʠ ʟʘʛʫʙʘ ʥʘ ʨʝʪʨʦʦʨʙʠʪʘʣʥʘʪʘ ʤʘʩʪʥʘ ʧʦʜʣʦʞʢʘ (Hall, 2021). 

ʊʨʠʪʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʦʩʥʦʚʥʠ ʩʠʤʧʪʦʤʘ, ʢʦʠʪʦ ʟʘʩʪʨʘʰʘʚʘʪ ʢʦʤʬʦʨʪʘ ʥʘ 

ʫʤʠʨʘʱʠʪʝ ʧʘʮʠʝʥʪʠ ʚ ʧʦʩʣʝʜʥʠʪʝ ʠʤ ʜʥʠ, ʩʘ ʨʝʩʧʠʨʘʪʦʨʝʥ ʜʠʩʪʨʝʩ, ʙʦʣʢʘ ʠ ʢʦʛʥʠʪʠʚʥʠ 

ʧʨʦʙʣʝʤʠ (Kubler-Ross, 1973; Twycross and Richter, 1988).  

 

5. ʇʈʀʅʎʀʇʀ ʅɸ ʌɸʈʄɸʂʆʊɽʈɸʇʀʗʊɸ ɺ ʇɸʃʀɸʊʀɺʅʀʊɽ ɻʈʀɾʀ 

1. ɼʘ ʚʷʨʚʘʤʝ ʥʘ ʧʘʮʠʝʥʪʘ, ʦʪʥʦʩʥʦ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. 

2. ɼʘ ʧʨʠʣʘʛʘʤʝ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʧʦʜʭʦʜ, ʩ ʮʝʣ ʧʲʣʥʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʢʣʠʠʢʘʪʘ 

ʧʦ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʱʘʜʷʱ ʟʘ ʧʘʮʠʝʥʪʘ ʥʘʯʠʥ. 

3. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʥʝʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʧʦʜʭʦʜʠ, ʢʦʛʘʪʦ ʝ ʚʲʟʤʦʞʥʦ (ʥʘʧʨ. ʤʘʩʘʞʥʘ 
ʪʝʨʘʧʠʷ, ʤʫʟʠʢʦʪʝʨʘʧʠʷ, ʘʨʪ ʪʝʨʘʧʠʷ, ʭʠʧʥʦʟʘ, ʬʠʟʠʦʪʝʨʘʧʠʷ ʠ ʜʨ.).  

4. ʋʯʘʩʪʠʝ ʥʘ ʢʣʠʥʠʯʝʥ ʬʘʨʤʘʮʝʚʪ ʚ ʦʙʩʲʞʜʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʦʪʦ ʣʝʯʝʥʠʝ.  

5. ʇʨʠ ʥʝʠʟʣʝʯʠʤʦ ʙʦʣʥʠ ʧʘʮʠʝʥʪʠ ʜʘ ʩʝ ʠʟʙʷʛʚʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʣʝʢʘʨʩʪʚʘ, ʢʦʠʪʦ ʥʝ 
ʩʘ ʧʨʷʢʦ ʩʚʲʨʟʘʥʠ ʩ ʢʦʥʪʨʦʣʘ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. 

6. ɼʘ ʩʝ ʧʨʝʜʧʦʯʠʪʘʪ ʣʝʢʘʨʩʪʚʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʤʥʦʛʦ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ 
ʭʘʣʦʧʝʨʠʜʦʣ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʛʘʜʝʥʝ ʠ ʚʲʟʙʫʜʘ ʧʨʠ ʜʝʣʠʨʠʫʤ). 

7. ʋʧʦʪʨʝʙʘ ʥʘ ʩʧʦʤʘʛʘʪʝʣʥʠ ʣʝʢʘʨʩʪʚʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʙʦʣʢʘ. 

8. ʂʦʛʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʧʠʦʠʜʠ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʩʧʝʩʪʷʪ ʩʧʦʤʘʛʘʪʝʣʥʠʪʝ ʣʝʢʘʨʩʪʚʘ, 
ʣʦʢʘʣʥʠʪʝ ʘʥʝʩʪʝʪʠʮʠ ʠ ʥʷʢʦʠ ʭʠʨʫʨʛʠʯʥʠ ʠʥʪʝʨʚʝʥʮʠʠ. 

9. ɿʘ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ (ʭʠʧʦʧʨʦʪʝʠʥʝʤʠʯʥʠ, ʘʟʦʪʝʤʠʯʥʠ) ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʪʦ 

ʣʝʯʝʥʠʝ ʟʘʧʦʯʚʘ ʩ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʥʠʩʢʘʪʘ ʜʦʟʘ ʠ ʙʘʚʥʦ ʩʝ ʧʦʢʘʯʚʘ ʜʦ ʦʧʪʠʤʘʣʥʘʪʘ 

ʜʦʟʘ ʥʘ ʤʝʜʠʢʘʤʝʥʪʘ. 

10. ʇʨʠ ʧʝʨʩʠʩʪʠʨʘʱʠ ʩʠʤʧʪʦʤʠ ʩʝ ʧʨʠʣʘʛʘ ʧʣʘʥʠʨʘʥʦ ʜʦʟʠʨʘʥʝ. ʊʨʠʩʪʲʧʘʣʝʥ 
ʧʦʜʭʦʜ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʢʘʨʮʠʥʦʤʥʘ ʙʦʣʢʘ, Ăʘʥʘʣʛʝʪʠʯʥʘ ʩʪʲʣʙʘñ ʥʘ ʉɿʆ. 

11. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʝʢʚʠʘʥʘʣʛʝʪʠʯʥʠ ʜʦʟʠ ʧʨʠ ʩʤʷʥʘ ʥʘ ʦʧʠʦʠʜʠ. 

12. ɼʘ ʩʝ ʧʨʝʜʧʦʯʠʪʘʪ ʦʪʜʝʣʥʠ ʣʝʢʘʨʩʪʚʘ, ʘ ʥʝ ʬʠʢʩʠʨʘʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ. 

13. ɼʘ ʩʝ ʠʟʙʠʨʘʪ ʩʨʝʜʩʪʚʘ ʩ ʤʠʥʠʤʘʣʥʠ ʩʪʨʘʥʠʯʥʠ ʝʬʝʢʪʠ. 

14. ʇʨʦʛʥʦʟʠʨʘʥʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʝʬʝʢʪʠ. 

15. ʆʨʘʣʝʥ ʧʲʪ, ʢʦʛʘʪʦ ʝ ʚʲʟʤʦʞʥʦ. ʇʨʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ï ʘʣʪʝʨʥʘʪʠʚʥʠ ʧʲʪʠʱʘ ʥʘ 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʣʝʢʘʨʩʪʚʦʪʦ. ʀʥʪʨʘʤʫʩʢʫʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʝ ʧʦʜʭʦʜʷʱʦ. 

16. ʅʝʧʨʝʢʲʩʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʣʝʢʘʨʩʪʚʝʥʠʷ ʝʬʝʢʪ ʠ ʪʠʪʨʫʚʘʥʝ ʥʘ ʜʦʟʠʪʝ ʜʦ ʧʦʩʪʠʛʘʥʝ ʠ 
ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʦʧʪʠʤʘʣʝʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʝʬʝʢʪ. 

17. ɸʢʦ ʝ ʚʲʟʤʦʞʥʦ, ʚʥʠʤʘʪʝʣʥʦ ʜʘ ʩʝ ʥʘʤʘʣʠ ʜʦʟʘʪʘ ʥʘ ʦʧʠʦʠʜʠ ʠ ʜʨʫʛʠ ʣʝʢʘʨʩʪʚʘ, 
ʪʲʡ ʢʘʪʦ ʙʲʙʨʝʯʥʠʷʪ ʢʣʠʨʲʥʩ ʥʘʤʘʣʷʚʘ ʢʲʤ ʢʨʘʷ ʥʘ ʞʠʚʦʪʘ.  

18. ɼʘ ʩʝ ʠʟʛʦʪʚʠ ʧʣʘʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʢʘʪʦ ʩʝ ʦʙʩʲʜʠ 
ʩʲʩ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ʠʣʠ ʩʲʩ ʩʘʤʠʷ ʧʘʮʠʝʥʪ, ʘʢʦ ʝ ʚ ʩʲʩʪʦʷʥʠʝ. 

19. ɼʘ ʩʝ ʧʨʝʮʝʟʠʨʘʪ ʨʘʟʭʦʜʠʪʝ (Hall, 2021). 

ɺ ʧʦʩʣʝʜʥʠʪʝ ʜʥʠ ʦʪ ʞʠʚʦʪʘ ʙʦʣʢʘʪʘ ʝ ʧʦ-ʤʘʣʲʢ ʧʨʦʙʣʝʤ, ʪʲʡ ʢʘʪʦ ʥʘʤʘʣʝʥʦʪʦ ʥʠʚʦ 

ʥʘ ʘʢʪʠʚʥʦʩʪ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦ-ʩʣʘʙʘ ʙʦʣʢʘ. ɺ ʩʲʯʝʪʘʥʠʝ ʩ ʧʦ-ʥʠʩʢʠʷʪ ʙʲʙʨʝʯʝʥ ʢʣʠʨʲʥʩ ʥʘ 

ʦʧʠʦʠʜʠʪʝ, ʩʝ ʧʦʣʫʯʘʚʘ ʧʦ-ʛʦʣʷʤʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʧʨʝʜʧʠʩʘʥʠʪʝ ʩʨʝʜʩʪʚʘ. ʉʠʣʥʠʪʝ ʙʦʣʢʦʚʠ 
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ʢʨʠʟʠ ʟʘ ʱʘʩʪʠʝ ʩʘ ʨʝʜʢʠ, ʥʦ ʢʦʛʘʪʦ ʥʝ ʩʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʦʚʣʘʜʷʥʠ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʧʨʠʯʠʥʠ 

ʛʦʣʷʤʦ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʩʪʨʘʜʘʥʠʝ ʟʘ ʙʣʠʟʢʠʪʝ, ʢʦʠʪʦ ʩʘ ʩʚʠʜʝʪʝʣʠ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʯʘʩʦʚʝ 

ʠʣʠ ʜʥʠ ʥʘ ʘʛʦʥʠʷʪʘ. ʊʘʢʠʚʘ ʩʠʪʫʘʮʠʠ ʤʦʞʝ ʜʘ ʠʟʠʩʢʚʘʪ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʧʘʨʝʥʪʝʨʘʣʥʠ ʦʧʠʦʠʜʠ. ʊʲʡ ʢʘʪʦ ʩʤʲʨʪʪʘ ʥʘʙʣʠʞʘʚʘ ʠ ʧʘʮʠʝʥʪʠʪʝ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʤʘʣʢʦ 

ʚʝʨʙʘʣʥʠ, ʟʘ ʦʮʝʥʢʘ ʥʘ ʙʦʣʢʘʪʘ ʝ ʚʘʞʥʦ ʚʥʠʤʘʪʝʣʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʝʚʝʨʙʘʣʥʠ ʧʨʠʟʥʘʮʠ 

ʥʘ ʜʠʩʪʨʝʩ (ʥʘʧʨʠʤʝʨ ʛʨʠʤʘʩʘ, ʧʦʚʠʰʝʥʘ ʜʠʭʘʪʝʣʥʘ ʯʝʩʪʦʪʘ). ʊʲʡ ʢʘʪʦ ʧʘʮʠʝʥʪʠʪʝ ʩʪʘʚʘʪ ʧʦ-

ʩʲʥʣʠʚʠ ʠʣʠ ʨʘʟʚʠʚʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʨʝʛʣʲʱʘʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʦʜʥʠʪʝ ʘʥʘʣʛʝʪʠʮʠ ʜʘ 

ʩʝ ʧʨʠʣʘʛʘʪ ʧʘʨʝʥʪʝʨʘʣʥʦ ʠ ʜʘ ʩʝ ʧʨʝʦʮʝʥʷʚʘ ʜʦʟʠʨʘʥʝʪʦ ʠʤ. ʆʧʠʦʠʜʠʪʝ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʩʧʠʨʘʪ ʚʥʝʟʘʧʥʦ, ʜʦʨʠ ʘʢʦ ʧʘʮʠʝʥʪʲʪ ʥʝ ʨʝʘʛʠʨʘ, ʪʲʡ ʢʘʪʦ ʚʥʝʟʘʧʥʦʪʦ ʦʪʥʝʤʘʥʝ ʤʦʞʝ ʜʘ 

ʧʨʠʯʠʥʠ ʪʝʞʲʢ ʜʠʩʪʨʝʩ (Rubenfeld, 2001; Rousseau, 2005). 

ʂʦʛʥʠʪʠʚʥʘʪʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʚ ʢʨʘʷ ʥʘ ʞʠʚʦʪʘ ʩʝ ʧʨʦʷʚʷʚʘ ʧʨʠ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ 

ʯʨʝʟ ʥʘʨʘʩʪʚʘʱʘ ʩʦʤʥʦʣʝʥʪʥʦʩʪ ʠ ʜʝʣʠʨʠʫʤ. ʇʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʚʘʱʘʪʘ ʩʦʤʥʦʣʝʥʪʥʦʩʪ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʧʨʠʜʨʫʞʝʥʘ ʦʪ ʧʝʨʠʦʜʠ ʥʘ ʜʝʟʦʨʠʝʥʪʘʮʠʷ ʠ ʣʝʢʦ ʦʙʲʨʢʚʘʥʝ. ʇʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʙʣʠʟʢʠ 

ʠ ʣʠʮʘ, ʢʦʠʪʦ ʩʝ ʛʨʠʞʘʪ ʟʘ ʪʷʭ, ʜʝʡʩʪʚʘ ʫʩʧʦʢʦʷʚʘʱʦ ʥʘ ʙʦʣʥʠʪʝ ʠ ʤʠʥʠʤʘʣʠʟʠʨʘ ʥʫʞʜʘʪʘ ʦʪ 

ʣʝʢʘʨʩʪʚʘ. ʄʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʝ ʠ ʧʦ-ʪʨʝʚʦʞʥʘ ʬʦʨʤʘ ʥʘ ʜʝʣʠʨʠʫʤ, ʧʨʦʷʚʷʚʘʱʘ ʩʝ ʯʨʝʟ 

ʥʘʨʘʩʪʚʘʱʘ ʚʲʟʙʫʜʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʠʟʠʩʢʚʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʥʝʚʨʦʣʝʧʪʠʯʥʠ ʣʝʢʘʨʩʪʚʘ. 

ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʘʪʘ ʦʧʠʦʠʜʠ ʠ/ʠʣʠ ʙʝʥʟʦʜʠʘʟʝʧʠʥʠ ʤʦʞʝ ʜʘ ʚʣʦʰʠ ʜʝʣʠʨʠʫʤʘ 

(ʦʩʦʙʝʥʦ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʭʦʨʘ) (Salt et al., 2017). 

ʄʥʦʛʦʙʨʦʡʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʪʚʲʨʞʜʘʚʘʪ ʧʦʣʟʘʪʘ ʦʪ ʨʘʥʥʦʪʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 

ʧʘʣʠʘʪʠʚʥʠʪʝ ʛʨʠʞʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʠʪʝ ʟʘ ʧʦ-ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʠʤʧʪʦʤʠ 

ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʝʣʝʯʠʤʠ ʚʠʜʦʚʝ ʨʘʢ. ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʪʘ ʪʝʨʘʧʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ 

ʧʨʝʮʝʟʠʨʘ, ʥʘʧʨʠʤʝʨ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ Z-ʤʝʜʠʢʘʤʝʥʪʠ ʢʘʪʦ ʩʲʥʦʪʚʦʨʥʠ ʠ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ ʢʘʪʦ 

ʩʝʜʘʪʠʚʥʠ ʜʘ ʙʲʜʝ ʟʘ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʢʨʘʪʢʦ ʚʨʝʤʝ. ɼʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʦ-ʯʝʩʪʦ ʭʠʛʠʝʥʘ ʥʘ ʩʲʥʷ ʠ 

ʨʝʣʘʢʩʠʨʘʱʠ ʪʝʭʥʠʢʠ (Simon et al., 2020). ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʛʘʡʜʣʘʡʥʠ, ʤʝʪʘ-

ʘʥʘʣʠʟʠ ʠ ʩʠʩʪʝʤʘʪʠʯʥʠ ʨʝʚʶʪʘ ʚ ɸʚʩʪʨʘʣʠʷ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʤʝʪʦʜʠ ʟʘ ʩʢʨʠʥʠʥʛ ʥʘ 

ʪʨʝʚʦʞʥʦʩʪ ʠ ʜʝʧʨʝʩʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʨʘʢʦʚʦʙʦʣʥʠ (Butow et al., 2015). ɺ ʆʙʝʜʠʥʝʥʦʪʦ 

ʢʨʘʣʩʪʚʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʪʨʝʚʦʞʥʦʩʪʪʘ ʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʛʥʦʟʘʪʘ ï ʧʨʠ 

ʧʘʮʠʝʥʪʠ, ʟʘ ʢʦʠʪʦ ʦʯʘʢʚʘʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪʘ ʝ ʦʪ ʜʥʠ ʜʦ ʩʝʜʤʠʮʠ ʚʦʜʝʱʠ ʚ 

91% ʩʘ ʙʝʥʟʦʜʠʘʟʝʧʠʥʠʪʝ ʥʘʯʝʣʦ ʩ ʣʦʨʘʟʝʧʘʤ, ʘ ʧʨʠ ʪʝʟʠ ʩ ʧʨʦʛʥʦʟʘ ʤʝʩʝʮʠ ʚ 60% ʩʘ 

ʠʟʧʠʩʚʘʥʠ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ (Atkin et al., 2017). 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʝʨʘʧʠʷʪʘ ʝ ʢʦʥʪʨʦʣ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. ʋʜʲʣʞʘʚʘʱʠʪʝ ʞʠʚʦʪʘ 

ʣʝʢʘʨʩʪʚʘ, ʢʘʢʪʦ ʠ ʪʝʟʠ ʟʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝ ʩʘ ʧʦʜʭʦʜʷʱʠ, ʪʲʡ ʢʘʪʦ ʚʨʝʤʝʪʦ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʧʦʣʟʘ ʦʪ ʪʝʨʘʧʠʷʪʘ ʥʘʜʚʠʰʘʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʘ. ʂʲʤ ʥʝʧʦʜʭʦʜʷʱʠʪʝ ʣʝʢʘʨʩʪʚʘ 

ʚ ʢʨʘʷ ʥʘ ʞʠʚʦʪʘ ʩʧʘʜʘʪ: ʣʝʢʘʨʩʪʚʘʪʘ ʟʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʣʠʧʠʜʠʪʝ, ʟʘ ʤʠʥʠʤʘʣʠʟʠʨʘʥʝ ʥʘ ʨʠʩʢʘ 

ʦʪ ʬʨʘʢʪʫʨʠ, ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʜʠʘʙʝʪʥʘ ʥʝʬʨʦʧʘʪʠʷ ʠʣʠ ʩʲʨʜʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ 

(Onder et al., 2005; Laroche et al., 2007).  

 

6. ɿɸʂʃʖʏɽʅʀɽ 

ʂʨʘʷʪ ʥʘ ʞʠʚʦʪʘ ʝ ʩʚʲʨʟʘʥ ʩ ʥʘʨʫʰʝʥʠʷ ʚ ʭʦʤʝʦʩʪʘʟʘʪʘ ʟʘ ʧʝʨʠʦʜ ʦʪ ʩʝʜʤʠʮʠ ʜʦ 

ʤʝʩʝʮʠ, ʢʦʠʪʦ ʧʦʩʪʝʧʝʥʥʦ ʚʦʜʷʪ ʜʦ ʩʤʲʨʪ. ʇʦʣʠʬʘʨʤʘʮʠʷʪʘ ʚ ʪʦʟʠ ʧʝʨʠʦʜ ʫʚʝʣʠʯʘʚʘ ʨʠʩʢʘ 

ʦʪ ʥʝʞʝʣʘʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʨʝʘʢʮʠʠ (ʅʃʈ) ʠ ʦʪ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʝʪʦ ʝ ʜʦʢʘʟʘʥʦ 

ʧʨʠ ʭʦʩʧʠʪʘʣʠʟʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʧʨʠʝʤʘʱʠ 6 ʠ ʧʦʚʝʯʝ ʤʝʜʠʢʘʤʝʥʪʘ ʜʥʝʚʥʦ. ʅʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ 

ʥʘʟʥʘʯʘʚʘʥʝʪʦ ʥʘ ʧʦʚʝʯʝ ʦʪ 5 ʣʝʢʘʨʩʪʚʘ ʜʥʝʚʥʦ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʨʦʷ ʧʨʠʝʤʠ ʟʘ 

ʧʨʝʜʧʦʯʠʪʘʥʝ ʩʘ ʣʝʢʘʨʩʪʚʘʪʘ ʩ ʫʜʲʣʞʝʥʦ ʜʝʡʩʪʚʠʝ ʚ ʝʜʥʦʢʨʘʪʝʥ ʜʥʝʚʝʥ ʧʨʠʝʤ. 

ʇʨʝʜʧʠʩʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦ ʣʝʢʘʨʩʪʚʘ ʝ ʩʢʲʧʦʩʪʨʫʚʘʱʦ ʠ ʩʲʩ ʩʲʤʥʠʪʝʣʥʘ ʧʦʣʟʘ ʟʘ ʧʘʮʠʝʥʪʘ. ʊʦ 

ʩʝ ʦʩʥʦʚʘʚʘ ʛʣʘʚʥʦ ʥʘ ʤʝʜʠʮʠʥʘ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘʪʘ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʠʤʘʤʝ ʧʨʝʜʚʠʜ, ʯʝ 

ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʠʟʢʣʶʯʝʥʠ ʦʪ ʨʘʥʜʦʤʠʟʠʨʘʥʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʧʨʦʫʯʚʘʥʠʷ 

(OôMahony and OôConnor, 2011). 

ʊʝʨʤʠʥʘʣʥʘʪʘ ʬʘʟʘ ʧʨʦʜʲʣʞʘʚʘ ʦʪ ʯʘʩʦʚʝ ʜʦ ʜʥʠ. ʊʦʛʘʚʘ ʧʦʣʠʬʘʨʤʘʮʠʷʪʘ ʝ ʦʧʨʘʚʜʘʥʘ. 

ʇʨʝʜʧʠʩʚʘʥʝʪʦ ʥʘ ʢʘʩʢʘʜʠ ʦʪ ʤʝʜʠʢʘʤʝʥʪʠ ʚ ʪʝʟʠ ʩʠʪʫʘʮʠʠ ʦʪʨʘʟʷʚʘʪ ʜʦʙʨʘʪʘ ʢʣʠʥʠʯʥʘ 

ʧʨʘʢʪʠʢʘ, ʪʲʡ ʢʘʪʦ ʘʢʮʝʥʪʲʪ ʩʝ ʬʦʢʫʩʠʨʘ ʠʟʮʷʣʦ ʚʲʨʭʫ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʠʤʧʪʦʤʠʪʝ. 
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ʀʅʌʆʈʄʀʈɸʅʆʉʊ, ʇʆɿʅɸʅʀʗ ʀ ʋʇʆʊʈɽɹɸ ʅɸ ʍʈɸʅʀʊɽʃʅʀ 

ɼʆɹɸɺʂʀ ʉʈɽɼ ʉʊʋɼɽʅʊʀ ʆʊ ʄɽɼʀʎʀʅʉʂʀ ʀ 

ʅɽʄɽɼʀʎʀʅʉʂʀ ʉʇɽʎʀɸʃʅʆʉʊʀ 

ʄʘʨʪʠʥʘ ʊʦʜʦʨʦʚʘ1, ɼʝʪʝʣʠʥʢʘ ʊʨʠʬʦʥʦʚʘ2, 

ɺʠʢʪʦʨʠʷ ɸʪʘʥʘʩʦʚʘ3, ʇʝʥʢʘ ɻʘʮʝʚʘ3 
1ʌʘʢʫʣʪʝʪ ʧʦ ʦʙʱʝʩʪʚʝʥʦ ʟʜʨʘʚʝ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

2ʌʘʢʫʣʪʝʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ 
3ʂʘʪʝʜʨʘ Ăʍʠʛʠʝʥʘñ, ʌʘʢʫʣʪʝʪ ʧʦ ʦʙʱʝʩʪʚʝʥʦ ʟʜʨʘʚʝ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

AWARENESS, KNOWLEDGE AND USE OF DIETARY SUPPLEMENTS 

AMONG MEDICAL AND NON -MEDICAL STUDENTS  
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1Faculty of Public Health, Medical University of Plovdiv 
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Abstract: The present study aimed to investigate the intake of dietary supplements, as well 

as supplement-related knowledge and awareness among medical and non-medical students. Material 

and methods. In the period FebruaryïMarch 2024 a randomized survey of 300 students from various 

specialties at 10 universities in Bulgaria was conducted. Information was collected anonymously by 

filling out the specially done questionnaire both online and on paper. Results. Most respondents 

(65%) used dietary supplements. However, 48% of medical students and 44% of non-medical 

students did not have enough knowledge on the subject. Muscle mass gain was the main reason for 

men to use supplements, while women reported boosting immunity as the main reason. Most 

students obtained information on the subject from the Internet. 58.7% of students believed that the 

intake of food supplements is associated with health risk. Conclusion. Despite the high prevalence 

of dietary supplements intake we observed, most students lacked adequate information about related 

health benefits and risks. Therefore, proper dietary supplement use education should be provided to 

medical and non-medical students to advance their knowledge on the subject. 

Keywords: dietary supplements, students, use, knowledge, awareness 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ ʩʝ ʝ ʫʚʝʣʠʯʠʣʘ ʟʥʘʯʠʪʝʣʥʦ 

ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʩʨʝʜ ʚʩʠʯʢʠ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ, ʦʩʦʙʝʥʦ ʩʨʝʜ ʤʣʘʜʠʪʝ ʭʦʨʘ (Karbownik et al., 

2021; Nacouzi et al., 2021; Muhsain et al., 2023; Noaman, 2024; Morsy et al., 2025). ʍʨʘʥʠʪʝʣʥʠʪʝ 

ʜʦʙʘʚʢʠ (ʍɼ) ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʢʨʝʧʘ ʟʘ ʟʜʨʘʚʝʪʦ, ʢʘʪʦ ʦʙʦʛʘʪʷʚʘʪ ʭʨʘʥʝʥʝʪʦ ʠ ʧʦʜʦʙʨʷʚʘʪ 

ʭʨʘʥʠʪʝʣʥʠʷ ʩʪʘʪʫʩ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʧʦʨʲʯʚʘʪ ʩʣʝʜ ʚʥʠʤʘʪʝʣʥʦ ʟʘʧʦʟʥʘʚʘʥʝ ʩ ʪʝʭʥʠʷ 

ʚʲʟʤʦʞʝʥ ʙʣʘʛʦʧʨʠʷʪʝʥ ʝʬʝʢʪ ʠ ʧʦʪʝʥʮʠʘʣʥʠ ʩʪʨʘʥʠʯʥʠ ʜʝʡʩʪʚʠʷ, ʧʨʠ ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ 
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ʢʦʥʢʨʝʪʥʠʪʝ ʟʜʨʘʚʥʠ ʧʨʦʙʣʝʤʠ ʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ (ɼʫʣʝʚʘ, 2013; ʇʝʪʨʦʚʘ, 
2009; ʅʘʨʝʜʙʘ ʟʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʜʦʙʘʚʢʠ, 2021; ʇʝʪʢʦʚʘ-ɻʝʦʨʛʠʝʚʘ, 2018; Muhsain et al., 2023; 

AlTarrah et al., 2024).  

ʎʝʣʪʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʦʮʝʥʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ, ʧʦʟʥʘʥʠʷʪʘ ʠ 

ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʟʘ ʪʝʭʥʠʷ ʧʨʠʝʤ ʩʨʝʜ ʩʪʫʜʝʥʪʠ ʦʪ ʤʝʜʠʮʠʥʩʢʠ ʠ ʥʝʤʝʜʠʮʠʥʩʢʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ. 

 

2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ɺ ʧʝʨʠʦʜʘ ʤʝʩ. ʬʝʚʨʫʘʨʠïʤʘʨʪ 2024 ʛ. ʩʝ ʧʨʦʚʝʜʝ ʨʘʥʜʦʤʠʟʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʩʨʝʜ 300 

ʩʪʫʜʝʥʪʠ, 208 ʞʝʥʠ (69,3%) ʠ 92 ʤʲʞʝ (30,7%), ʥʘ ʚʲʟʨʘʩʪ ʦʪ 19 ʜʦ 53 ʛ., ʦʪ ʨʘʟʣʠʯʥʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ ʦʪ 10 ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɹʲʣʛʘʨʠʷ ï ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ (ʄʋ), 

ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ (ʇʋ), ʀʢʦʥʦʤʠʯʝʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ ï ɺʘʨʥʘ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ɺʘʨʥʘ, ʉʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ Ăɼʠʤʠʪʲʨ ɸ. ʎʝʥʦʚñ ʛʨ. ʉʚʠʱʦʚ ʠ 

ʜʨ. ʋʯʘʩʪʥʠʮʠʪʝ ʧʦʧʲʣʥʠʭʘ ʘʥʦʥʠʤʥʦ ʢʘʢʪʦ ʦʥʣʘʡʥ, ʪʘʢʘ ʠ ʥʘ ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ ʩʧʝʮʠʘʣʥʦ 

ʨʘʟʨʘʙʦʪʝʥʘ ʟʘ ʮʝʣʪʘ ʘʥʢʝʪʥʘ ʢʘʨʪʘ, ʩʲʜʲʨʞʘʱʘ ʚʲʧʨʦʩʠ ʦʪʥʦʩʥʦ ʚʠʜʦʚʝʪʝ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʧʨʠʝʤ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ, ʧʦʟʥʘʥʠʷʪʘ, ʥʘʛʣʘʩʠʪʝ ʟʘ ʫʧʦʪʨʝʙʘ. ɼʘʥʥʠʪʝ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʚ 

Excel (Microsoft Office Professional Plus 2016) ʢʘʪʦ ʟʘ ʦʮʝʥʢʘ ʝ ʠʟʧʦʣʟʚʘʥ ʯʝʩʪʦʪʝʥ ʘʥʘʣʠʟ ʠ 

ʤʝʪʦʜʘ ʍʠ-ʢʚʘʜʨʘʪ. 

 

3. ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

ʇʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʩʘ ʦʪ ʄʋ ï ʇʣʦʚʜʠʚ (65%), 32% ʩʘ ʦʪ ʇʋ 

Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠñ, ʦʩʪʘʥʘʣʠʪʝ ï ʦʪ ʜʨʫʛʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. ʋʯʘʩʪʥʠʮʠʪʝ ʩʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ ï ʤʝʜʠʮʠʥʘ, ʠʥʩʪʨʫʢʪʦʨ ʜʠʝʪʠʯʥʦ ʭʨʘʥʝʥʝ, ʤʝʜʠʮʠʥʩʢʘ ʩʝʩʪʨʘ, ʠʥʩʧʝʢʪʦʨ 

ʦʙʱʝʩʪʚʝʥʦ ʟʜʨʘʚʝ, ʠʥʬʦʨʤʘʪʠʢʘ, ʘʚʪʦʤʦʙʠʣʥʘ ʪʝʭʥʠʢʘ ʠ ʘʢʪʴʦʨʩʪʚʦ ʟʘ ʢʫʢʣʝʥ ʪʝʘʪʲʨ. ʆʪ ʦʙʱʠʷ 

ʙʨʦʡ ʥʘ ʞʝʥʠʪʝ, 160 ʩʘ ʦʪ ʤʝʜʠʮʠʥʩʢʠ ʩʧʝʮʠʘʣʥʦʩʪʠ, 48 ï ʦʪ ʥʝʤʝʜʠʮʠʥʩʢʠ, ʘ ʧʨʠ ʤʲʞʝʪʝ 

ʩʲʦʪʚʝʪʥʦ ï 33 ʠ 59. ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʞʝʥʠʪʝ ʝ 23.67Ñ7.87 ʛ., ʥʘ ʤʲʞʝʪʝ ï 21.87±2.46 ʛ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ ʧʦ ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ 

ʤʲʞʝʪʝ ʠ ʞʝʥʠʪʝ (85%) ʩʘ ʚ ʛʨʫʧʘʪʘ ʦʪ 19-25 ʛ., 15% ʩʘ ʤʝʞʜʫ 26-53 ʛ., ʘ 4.67% ï ʥʘ ʚʲʟʨʘʩʪ 

ʥʘʜ 40 ʛ. 

ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ (65%) ʧʨʠʝʤʘʪ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ. ʉʪʫʜʝʥʪʠʪʝ 

ʦʪ ʤʝʜʠʮʠʥʩʢʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʠʤʘʪ ʤʘʣʢʦ ʧʦ-ʚʠʩʦʢʘ ʫʧʦʪʨʝʙʘ (68%) ʩʧʨʷʤʦ ʪʝʟʠ ʦʪ 

ʥʝʤʝʜʠʮʠʥʩʢʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ (62%), ʥʦ ʨʘʟʣʠʢʘʪʘ ʥʝ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ (P>0.05). 

ʋʩʪʘʥʦʚʷʚʘ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʜʚʘʪʘ ʧʦʣʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʧʨʠʝʤʘ ʥʘ 

ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ (ʈ=0.029 /<0.05/). ɾʝʥʠʪʝ ʧʨʠʝʤʘʪ ʩʫʧʣʝʤʝʥʪʠ ʚ ʧʦ-ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ 

ʚʘʨʠʘʥʪʠ ʠ ʧʦ-ʯʝʩʪʦ ʦʪ ʤʲʞʝʪʝ (ʬʠʛ. 1). ʇʨʠ ʤʲʞʝʪʝ ʧʨʝʦʙʣʘʜʘʚʘ ʧʨʠʝʤʲʪ ʥʘ ʩʫʧʣʝʤʝʥʪʠ ʟʘ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʤʫʩʢʫʣʥʘʪʘ ʤʘʩʘ, ʘ ʧʨʠ ʞʝʥʠʪʝ ï ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʠʤʫʥʠʪʝʪʘ (ʬʠʛ. 2). ʇʨʦʚʝʜʝʥʦ 

ʛʥʝʟʜʦʚʦ ʘʥʢʝʪʥʦ ʧʨʦʫʯʚʘʥʝ ʧʦʢʘʟʚʘ, ʯʝ 69% ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʧʨʠʝʤʘʪ ʍɼ. ʅʘʡ-

ʧʨʦʜʘʚʘʥʠʪʝ ʍɼ ʩʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʩʪʦʤʘʰʥʦ-ʯʨʝʚʥʠʷ ʪʨʘʢʪ (41.5%), 

ʩʣʝʜʚʘʥʠ ʦʪ ʜʦʙʘʚʢʠʪʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ ʠ ʩʪʘʚʥʘ ʬʫʥʢʮʠʷ (12.9%) (ʇʝʪʢʦʚʘ-ɻʝʦʨʛʠʝʚʘ, 

2018). 
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ʅʘ ʚʲʧʨʦʩʘ Ăʂʦʣʢʦ ʯʝʩʪʦ ʧʨʠʝʤʘʪʝ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ?ñ 24% ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʦʪʛʦʚʘʨʷʪ, ʯʝ 

ʧʨʠʝʤʘʪ ʍɼ ʦʪ ʝʜʥʘ ʛʦʜʠʥʘ, 27.3% ï ʦʪ 1 ʜʦ 5 ʛʦʜʠʥʠ, ʘ 12.3% ï ʥʘʜ 5 ʛʦʜʠʥʠ. 28% ʦʪ ʩʪʫʜʝʥʪʠʪʝ 

ʩʘ ʟʘʧʦʯʥʘʣʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʍɼ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʤʝʩʝʮʠ. ɿʠʤʘʪʘ ʝ ʥʘʡ-ʯʝʩʪʠʷʪ ʩʝʟʦʥ ʟʘ ʫʧʦʪʨʝʙʘ 

ʥʘ ʍɼ (50.3% ʦʪ ʨʝʩʧʦʥʜʝʥʪʠʪʝ), ʩ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʧʨʠ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʜʚʝʪʝ 

ʩʧʝʮʠʘʣʥʦʩʪʠ. 

ɸʥʢʝʪʠʨʘʥʠʪʝ ʣʠʮʘ ʥʷʤʘʪ ʜʦʩʪʘʪʲʯʥʦ ʧʦʟʥʘʥʠʷ ʟʘ ʍɼ. 48% ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʦʪ 

ʤʝʜʠʮʠʥʩʢʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʠ 44% ʦʪ ʥʝʤʝʜʠʮʠʥʩʢʠʪʝ ʩʧʝʮʠʘʣʥʦʩʪʠ ʧʦʩʦʯʚʘʪ, ʯʝ ʥʝ ʤʦʛʘʪ ʜʘ 

ʦʪʛʦʚʦʨʷʪ ʠʣʠ ʥʷʤʘʪ ʜʦʩʪʘʪʲʯʥʦ ʧʦʟʥʘʥʠʷ ʟʘ ʪʷʭ. ʇʦʟʥʘʥʠʷ ʦʪʥʦʩʥʦ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʍɼ ʠʤʘʪ 

ʧʨʝʜʠʤʥʦ ʩʪʫʜʝʥʪʠʪʝ ʩ ʤʝʜʠʮʠʥʩʢʘ ʩʧʝʮʠʘʣʥʦʩʪ, ʢʦʝʪʦ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (ʈ < 0.05) (ʬʠʛ. 

3). 

 

ɸʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ 

ʭʨʘʥʠʪʝʣʥʠʪʝ ʩʫʧʣʝʤʝʥʪʠ ʢʘʪʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʠʥʪʝʨʥʝʪ ʠʟʪʦʯʥʠʮʠʪʝ, ʩʣʝʜʚʘʥʠ ʦʪ 

ʢʦʥʩʫʣʪʘʮʠʷʪʘ ʩ ʣʝʢʘʨ ʠ ʬʘʨʤʘʮʝʚʪ (ʬʠʛ. 4). 

ʆʩʥʦʚʥʘʪʘ ʯʘʩʪ ʦʪ ʨʝʩʧʦʥʜʝʥʪʠʪʝ (90.4%) ʥʝ ʩʝ ʜʦʚʝʨʷʚʘʪ ʥʘ ʨʝʢʣʘʤʠʪʝ ʢʘʪʦ ʠʟʪʦʯʥʠʢ 

ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʍɼ. ʅʘ ʚʲʧʨʦʩʘ ñʂʘʢʚʠ ʨʝʢʣʘʤʠ ɺʠ ʚʲʟʜʝʡʩʪʚʘʪ ʥʘʡ-ʩʠʣʥʦ?ñ ʧʦʣʦʚʠʥʘʪʘ 

ʦʪ ʩʪʫʜʝʥʪʠʪʝ ʧʦʩʦʯʚʘʪ ʠʥʪʝʨʥʝʪ ʨʝʢʣʘʤʠʪʝ, ʦʩʦʙʝʥʦ ʪʝʟʠ ʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʠ ʦʪ 

ʠʥʬʣʫʝʥʩʲʨʠ, ʩʣʝʜʚʘʥʠ ʦʪ ʧʨʦʜʫʢʪʦʚʠ ʩʪʘʪʠʠ (85ʜ./28%) ʠ ʪʝʣʝʚʠʟʠʦʥʥʠ ʢʣʠʧʦʚʝ (45ʜ./15%). 

ʈʝʢʣʘʤʠʪʝ ʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʥʝʤʝʜʠʮʠʥʩʢʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ (ʈ<0.05). ʊʦʚʘ ʧʦʩʪʘʚʷ ʚʲʧʨʦʩ ʟʘ ʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʥʝʞʝʣʘʥʠʪʝ ʝʬʝʢʪʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʍɼ. ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʧʦʜʯʝʨʪʘʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʠ 

ʧʦʣʟʘʪʘ ʦʪ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʢʫʨʩʦʚʝ/ʧʨʦʛʨʘʤʠ ʟʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʜʦʙʘʚʢʠ, 

ʧʦʜʦʙʨʷʚʘʱʠ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʟʘ ʪʷʭ, ʢʘʪʦ ʝʬʝʢʪʠʚʝʥ ʤʝʪʦʜ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʟʜʨʘʚʥʘʪʘ 

ʛʨʘʤʦʪʥʦʩʪ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʩʫʧʣʝʤʝʥʪʠ ʠ ʫʩʣʦʚʠʝ ʪʷʭʥʘʪʘ 

ʘʜʝʢʚʘʪʥʘ ʢʦʥʩʫʤʘʮʠʷ ʜʘ ʙʲʜʝ ʨʝʘʣʥʘ ʧʦʟʠʪʠʚʥʘ ʜʝʪʝʨʤʠʥʘʥʪʘ ʥʘ ʟʜʨʘʚʦʩʣʦʚʥʠʷ ʥʘʯʠʥ ʥʘ 
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ʞʠʚʦʪ ʠ ʥʘ ʧʨʦʤʦʮʠʷ ʥʘ ʟʜʨʘʚʝʪʦ (Chiba et al., 2020; ʉʣʘʚʯʝʚ, 2021; Becker et al., 2024; Rogge 

et al., 2024).  

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʷʪ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʷʚʘ ʜʦʩʪʦʚʝʨʥʘ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ ʧʨʠʝʤʘ ʥʘ ʍɼ ʠ 

ʢʦʥʩʫʣʪʘʮʠʷʪʘ ʩ ʣʝʢʘʨ ʧʨʝʜʠ ʧʨʠʝʤ ʥʘ ʍɼ ʤʝʞʜʫ ʜʚʘʪʘ ʧʦʣʘ (P=0.013/P<0.05/). ɾʝʥʠʪʝ ʧʦ-

ʯʝʩʪʦ ʩʝ ʢʦʥʩʫʣʪʠʨʘʪ ʩ ʣʝʢʘʨ ʧʨʝʜʠ ʧʨʠʝʤ ʥʘ ʩʫʧʣʝʤʝʥʪʠ, ʩʨʘʚʥʝʥʦ ʩ ʤʲʞʝʪʝ. 

ʄʘʣʢʦ ʧʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʨʝʩʧʦʥʜʝʥʪʠ (58.7%) ʩʯʠʪʘʪ, ʯʝ ʧʨʠʝʤʲʪ ʥʘ ʭʨʘʥʠʪʝʣʥʠ 

ʜʦʙʘʚʢʠ ʝ ʩʚʲʨʟʘʥ ʩʲʩ ʟʜʨʘʚʝʥ ʨʠʩʢ (ʬʠʛ. 5). 

 

76.7% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʪʫʜʝʥʪʠ ʨʘʟʙʠʨʘʪ, ʯʝ ʭʨʘʥʠʪʝʣʥʠʪʝ ʜʦʙʘʚʢʠ ʥʝ ʤʦʛʘʪ ʜʘ 

ʟʘʤʝʩʪʚʘʪ ʙʘʣʘʥʩʠʨʘʥʦʪʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦ ʭʨʘʥʝʥʝ ʠ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪ (ʬʠʛ. 6).  
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʧʦʜʦʙʥʠ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʠʷʪʘ ʥʘ ʥʘʰʠ 

ʠ ʯʫʞʜʠ ʘʚʪʦʨʠ, ʩʲʦʙʱʘʚʘʱʠ ʟʘ ʫʧʦʪʨʝʙʘʪʘ, ʧʦʟʥʘʥʠʷʪʘ ʠ ʠʥʬʦʨʤʠʨʘʥʦʩʪʪʘ ʟʘ ʧʨʠʝʤ ʥʘ ʍɼ 

ʧʨʠ ʩʪʫʜʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʥʦʩʪʠ (Liu et al., 2018; Atanasova et al., 2020; Alshehri et al., 

2025). 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ɺʲʧʨʝʢʠ ʚʠʩʦʢʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʩʫʧʣʝʤʝʥʪʠ ʩʨʝʜ ʩʪʫʜʝʥʪʠʪʝ, ʪʝ ʥʷʤʘʪ ʪʦʯʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʧʦʣʟʠʪʝ ʟʘ ʟʜʨʘʚʝʪʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʜʦʙʘʚʢʠ. ɿʘ 

ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʤʝʜʠʮʠʥʩʢʠʪʝ ʠ ʥʝʤʝʜʠʮʠʥʩʢʠ ʩʧʝʮʠʘʣʥʦʩʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʭʦʜʷʱʦ 

ʦʙʫʯʝʥʠʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ, ʟʘ ʜʘ ʧʦʚʠʰʘʪ ʟʥʘʥʠʷʪʘ ʩʠ ʚ ʪʘʟʠ 

ʦʙʣʘʩʪ.  
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ʀɿʉʃɽɼɺɸʅɽ ʅɸ ʅʗʂʆʀ ɸʅʊʈʆʇʆʄɽʊʈʀʏʅʀ ʇʆʂɸɿɸʊɽʃʀ 

ʇʈʀ ɹʒʃɻɸʈʉʂʀ ʄʒɾɽ ʀ ɾɽʅʀ ʉ ʍʀʇɽʈʊʆʅʀʏʅɸ ɹʆʃɽʉʊ 

ʂʨʠʩʪʠʘʥ ɸʨʛʠʨʦʚ, ʎʚʝʪʘʥʢʘ ʇʝʪʣʝʰʢʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
 

STUDY OF CERTAIN  ANTHROPOMETRIC  INDICATORS  IN 

BULGARIAN  MEN AND WOMEN  WITH  HYPERTENSION 

Kristian Argirov , Tsvetanka Petleshkova 

Department of Human Anatomy, Histology and Embryology, 

Medical Faculty, Medical University of Plovdiv 
 

Abstract: The role of obesity in the pathogenesis of hypertension has been the subject of 

extensive research. The aim of this study is to research the classic anthropometric indicators (height, 

weight, waist and hip circumference) and indices the ratio between waist circumference and hip 

circumference (WHR) and the ratio between waist circumference and height (WHtR) between 

patients with arterial hypertension and healthy controls. The study comprised of 40 male and 40 

female subjects diagnosed with arterial hypertension, in addition to a control group of 35 males and 

35 females. The anthropometric parameters measured in both groups were height, body weight, 

waist circumference and hip circumference. The results demonstrate that, with the exception of 

height, all analyzed indicators demonstrate statistically significantly higher values in males and 

females diagnosed with arterial hypertension (p<0.001). The values of both indices are significantly 

higher in male and female patients than in healthy control subjects (p<0.001). The results of the 

study demonstrate that central obesity plays a significant role in the development of arterial 

hypertension. 

Keywords: arterial hypertension, anthropometric indices, Bulgarians 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɸʨʪʝʨʠʘʣʥʘʪʘ ʭʠʧʝʨʪʦʥʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʥʦ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʭʨʦʥʠʯʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʚʦʜʝʱ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʨʜʝʯʥʦʩʲʜʦʚʠ ʫʩʣʦʞʥʝʥʠʷ. ʅʝʡʥʘʪʘ 

ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʠ ʟʥʘʯʠʤ ʧʨʠʥʦʩ ʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʪʘ ʠ ʩʤʲʨʪʥʦʩʪʪʘ ʦʙʫʩʣʘʚʷʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 

ʦʪ ʧʦ-ʟʘʜʲʣʙʦʯʝʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʩʚʲʨʟʘʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ.  

ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʦ ʨʲʩʪ, ʪʝʣʝʩʥʦ ʪʝʛʣʦ, ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ ʠ ʭʘʥʰ 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʪʝʣʝʩʥʘʪʘ ʢʦʤʧʦʟʠʮʠʷ ʠ ʚʨʲʟʢʘʪʘ Ⱬ ʩ ʤʝʪʘʙʦʣʠʪʥʠʪʝ 

ʥʘʨʫʰʝʥʠʷ. ʊʝ ʧʨʝʜʦʩʪʘʚʷʪ ʣʝʩʥʦ ʜʦʩʪʲʧʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʠʩʢʘ ʦʪ ʭʠʧʝʨʪʦʥʠʷ, ʢʘʪʦ ʧʦ-

ʛʦʣʷʤʦʪʦ ʪʝʣʝʩʥʦ ʪʝʛʣʦ ʠ ʧʦʚʠʰʝʥʘʪʘ ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷʪʘ ʩʘ ʜʦʙʨʝ ʫʩʪʘʥʦʚʝʥʠ ʧʨʝʜʠʢʪʦʨʠ 

ʥʘ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʩʲʨʜʝʯʥʦʩʲʜʦʚʠ ʟʘʙʦʣʷʚʘʥʠʷ (Zhou et al. 2017). 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʘʨʘʩʪʚʘ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʢʦʤʙʠʥʠʨʘʥʠʪʝ ʠʥʜʝʢʩʠ, ʢʘʪʦ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʪʘʣʠʷïʭʘʥʰ (WHR) ʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʪʘʣʠʷïʨʲʩʪ (WHtR), ʢʦʠʪʦ ʦʪʨʘʟʷʚʘʪ 

ʚʠʩʮʝʨʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ ʠ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʧʦ-ʥʘʜʝʞʜʥʠ ʧʨʝʜʠʢʪʦʨʠ ʥʘ 

ʩʲʨʜʝʯʥʦʩʲʜʦʚ ʨʠʩʢ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʣʘʩʠʯʝʩʢʠʪʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ. ɼʘʥʥʠʪʝ ʦʪ 

ʤʥʦʞʝʩʪʚʦ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ WHtR ʝ ʦʩʦʙʝʥʦ ʧʦʣʝʟʝʥ ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʧʦʣʘ ʠ ʝʪʥʠʯʝʩʢʘʪʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ, ʜʦʢʘʪʦ WHR ʧʦʟʚʦʣʷʚʘ ʧʦ-ʪʦʯʥʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ 

ʤʝʞʜʫ ʘʙʜʦʤʠʥʘʣʥʦ ʠ ʧʝʨʠʬʝʨʥʦ ʟʘʪʣʲʩʪʷʚʘʥʝ (Ashwell and Gibson, 2016). 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʘ ʩʝ ʩʨʘʚʥʷʪ ʢʣʘʩʠʯʝʩʢʠʪʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠ 
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ʧʦʢʘʟʘʪʝʣʠ (ʨʲʩʪ, ʪʝʛʣʦ, ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ ʠ ʭʘʥʰ) ʠ ʢʦʤʙʠʥʠʨʘʥʠʪʝ ʠʥʜʝʢʩʠ (WHR ʠ WHtR) 

ʤʝʞʜʫ ʧʘʮʠʝʥʪʠ ʩ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ, ʩ ʦʛʣʝʜ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʪʝʭʥʠʷ 

ʧʨʠʥʦʩ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʲʨʜʝʯʥʦʩʲʜʦʚʠʷ ʨʠʩʢ. 

 

2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʚʢʣʶʯʚʘ 80 ʧʘʮʠʝʥʪʠ ʩ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ (40 ʤʲʞʝ ʠ 40 ʞʝʥʠ) ʠ 70 

ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ (35 ʤʲʞʝ ʠ 35 ʞʝʥʠ). ʂʨʠʪʝʨʠʠʪʝ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʚ 

ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ: ʙʲʣʛʘʨʩʢʠ ʧʨʦʠʟʭʦʜ, ʚʲʟʨʘʩʪ ʤʝʞʜʫ 40 ʠ 70 ʛʦʜʠʥʠ, ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ 

ʩ ʜʘʚʥʦʩʪ ʥʝ ʧʦ-ʤʘʣʢʘ ʦʪ ʧʝʪ ʛʦʜʠʥʠ ʠ ʜʦʙʲʨ ʤʝʜʠʢʘʤʝʥʪʦʟʝʥ ʢʦʥʪʨʦʣ. ʆʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ 

ʠʟʢʣʶʯʝʥʠ ʧʘʮʠʝʥʪʠ ʧʨʝʞʠʚʝʣʠ ʚ ʤʠʥʘʣʦʪʦ ʦʩʪʲʨ ʢʦʨʦʥʘʨʝʥ ʩʠʥʜʨʦʤ (ʆʂʉ). ʅʘ ʚʩʝʢʠ ʦʪ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʙʷʭʘ ʠʟʤʝʨʝʥʠ ʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ: ʨʲʩʪ, 

ʪʝʣʝʩʥʦ ʪʝʛʣʦ, ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷʪʘ ʠ ʦʙʠʢʦʣʢʘ ʥʘ ʭʘʥʰʘ. ʀʟʤʝʨʚʘʥʠʷʪʘ ʙʷʭʘ ʦʩʲʱʝʩʪʚʝʥʠ ʧʦ 

ʤʝʪʦʜʠʢʘʪʘ ʥʘ Martin-Saller.  

ʉʪʘʪʠʩʪʠʢʘ. ɼʝʩʢʨʠʧʪʠʚʝʥ ʘʥʘʣʠʟ (meanÑSD) ʠ t-test ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʘʥʘʣʠʟ ʥʘ 

ʜʘʥʥʠʪʝ. ɿʘ ʚʩʠʯʢʠ ʪʝʩʪʦʚʝ ʝ ʚʲʟʧʨʠʝʪʦ ʥʠʚʦ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʨ<0.05. 

ʉʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠʪʝ e ʨʝʘʣʠʟʠʨʘʥʦ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʧʘʢʝʪ SPSS 

Statistics v23.0. 

 

3. ʈɽɿʋʃʊɸʊʀ 

ʇʦʣʫʯʝʥʠʪʝ ʦʪ ʥʘʩ ʩʪʦʡʥʦʩʪʠ ʟʘ ʪʨʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʷ ï ʪʝʣʝʩʥʦ ʪʝʛʣʦ, 

ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷʪʘ ʠ ʦʙʠʢʦʣʢʘ ʥʘ ʭʘʥʰʘ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʧʨʠ ʤʲʞʝʪʝ ʠ ʞʝʥʠʪʝ ʙʦʣʥʠ ʦʪ 

ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʠʟʩʣʝʜʚʘʥʠʪʝ ʢʦʥʪʨʦʣʠ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʨ<0.001. ʀʟʩʣʝʜʚʘʥʠʪʝ ʦʪ ʥʘʩ ʟʜʨʘʚʠ ʤʲʞʝ ʠ ʞʝʥʠ ʩʘ ʧʦ-ʚʠʩʦʢʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʙʦʣʥʠʪʝ ʦʪ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʤʲʞʝ ʠ ʞʝʥʠ, ʥʦ ʙʝʟ ʫʩʪʘʥʦʚʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ p>0.05 (ʪʘʙʣ.1, ʪʘʙʣ.2). 

ʊʘʙʣʠʮʘ 1. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʤʲʞʝ ʭʠʧʝʨʪʦʥʠʮʠ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʍʠʧʝʨʪʦʥʠʮʠ ʂʦʥʪʨʦʣʠ p 

 N Mean SD SE N Mean SD SE  

ʨʲʩʪ 40 171.41 7.03 1.11 35 173.31 9.08 1.71 >0.05 

ʪʝʛʣʦ 40 90.44 18.43 2.91 35 74,27 13.14 2.48 <0.001 

ʦʙʠʢʦʣʢʘ ʪʘʣʠʷ 40 109.74 13.85 2.19 35 91.00 8.83 1.66 <0.001 

ʦʙʠʢʦʣʢʘ ʭʘʥʰ 40 107.31 10.28 1.62 35 96.80 6.29 1.18 <0.001 

ʊʘʙʣʠʮʘ 2. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʞʝʥʠ ʭʠʧʝʨʪʦʥʠʮʠ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʍʠʧʝʨʪʦʥʠʮʠ ʂʦʥʪʨʦʣʠ p 

 N Mean SD SE N Mean SD SE  

ʨʲʩʪ 40 155.19 10.64 1.68 35 159.05 3.82 0.698 >0.05 

ʪʝʛʣʦ 40 87.09 15.60 2.46 35 63.00 9.01 1.64 <0.001 

ʦʙʠʢʦʣʢʘ ʪʘʣʠʷ 40 109.84 10.65 1.68 35 85.75 9.17 1.67 <0.001 

ʦʙʠʢʦʣʢʘ ʭʘʥʰ 40 118.62 12.25 1.93 35 99.35 6.53 1.19 <0.001 

 

ʋʩʪʘʥʦʚʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʚʘʪʘ ʠʟʩʣʝʜʚʘʥʠ ʠʥʜʝʢʩʘ ʧʦʢʘʟʚʘʱʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ 

ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʪʘʣʠʷʪʘ ʠ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʭʘʥʰʘ ʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʪʘʣʠʷʪʘ ʠ 

ʨʲʩʪʘ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʟʜʨʘʚʠʪʝ ʤʲʞʝ ʠ ʞʝʥʠ ʩ 

ʫʩʪʘʥʦʚʝʥʘ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʨ<0.001 (ʪʘʙʣ.3, ʪʘʙʣ.4).  

ʊʘʙʣʠʮʘ 3. ʀʟʩʣʝʜʚʘʥʠ ʠʥʜʝʢʩʠ ʧʨʠ ʤʲʞʝʪʝ ʭʠʧʝʨʪʦʥʠʮʠ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʍʠʧʝʨʪʦʥʠʮʠ ʂʦʥʪʨʦʣʠ p 

 N Mean SD SE N Mean SD SE  

Waist/Hip ratio 40 1.02 0.07 0.01 35 0.93 0.05 0.01 <0.001 

Waist/Height 

ratio 

40 0.64 0.08 0.01 35 0.52 0.05 0.009 <0.001 
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ʊʘʙʣʠʮʘ 4. ʀʟʩʣʝʜʚʘʥʠ ʠʥʜʝʢʩʠ ʧʨʠ ʞʝʥʠʪʝ ʭʠʧʝʨʪʦʥʠʮʠ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʍʠʧʝʨʪʦʥʠʮʠ ʂʦʥʪʨʦʣʠ p 

 N Mean SD SE N Mean SD SE  

Waist/Hip ratio 40 0.92 0.05 0.008 35 0.86 0.05 0.009 <0.001 

Waist/Height 

ratio 

40 0.69 1.12 0.019 35 0.53 0.06 0.53 <0.001 

 

4. ɼʀʉʂʋʉʀʗ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʨʲʩʪʲʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʘʨʪʝʨʠʘʣʥʘ 

ʭʠʧʝʨʪʦʥʠʷ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʪ ʪʦʟʠ ʥʘ ʢʦʥʪʨʦʣʥʠʪʝ ʛʨʫʧʠ, ʢʘʢʪʦ ʧʨʠ 

ʤʲʞʝʪʝ, ʪʘʢʘ ʠ ʧʨʠ ʞʝʥʠʪʝ. ʅʘʙʣʶʜʘʚʘʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʦ-ʥʠʩʲʢ ʨʲʩʪ ʧʨʠ ʭʠʧʝʨʪʦʥʠʮʠʪʝ ʝ 

ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʘʥʥʠ, ʩʧʦʨʝʜ ʢʦʠʪʦ ʧʦ-ʥʠʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥʘ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʤʝʪʘʙʦʣʠʪʝʥ ʠ ʩʲʨʜʝʯʥʦʩʲʜʦʚ ʧʨʦʬʠʣ (Schooling et al., 2016; Paajanen et al., 

2010), ʥʦ ʣʠʧʩʘʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʚ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʥʝ ʧʦʟʚʦʣʷʚʘ ʢʘʪʝʛʦʨʠʯʥʠ 

ʠʟʚʦʜʠ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʨʲʩʪʘ, ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ ʧʦʢʘʟʚʘ ʷʩʥʦ ʠʟʨʘʟʝʥʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ 

ʨʘʟʣʠʢʠ. ʂʘʢʪʦ ʧʨʠ ʤʲʞʝʪʝ, ʪʘʢʘ ʠ ʧʨʠ ʞʝʥʠʪʝ ʩ ʭʠʧʝʨʪʦʥʠʷ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʚʠʩʦʢʠ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʪʦʟʠ ʧʦʢʘʟʘʪʝʣ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʠʪʝ. ʊʦʚʘ ʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʜʦʙʨʝ 

ʜʦʢʫʤʝʥʪʠʨʘʥʘʪʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʥʘʜʥʦʨʤʝʥʦ ʪʝʛʣʦ, ʟʘʪʣʲʩʪʷʚʘʥʝ ʠ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ 

ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ (Hall et al., 2015; Landsberg et al., 2013). ʇʦʚʠʰʝʥʦʪʦ ʪʝʣʝʩʥʦ ʪʝʛʣʦ 

ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʝʥ ʩʲʨʜʝʯʝʥ ʜʝʙʠʪ, ʟʘʜʨʲʞʢʘ ʥʘ ʥʘʪʨʠʡ ʠ ʘʢʪʠʚʘʮʠʷ ʥʘ ʩʠʤʧʘʪʠʢʦ-ʘʜʨʝʥʘʣʥʘʪʘ 

ʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥʦʚʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʩʥʦʚʝʥ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʥ 

ʤʝʭʘʥʠʟʲʤ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ (Rahmouni et al., 2005). 

ʆʩʦʙʝʥʦ ʧʦʢʘʟʘʪʝʣʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʪʘʣʠʷʪʘ. ʀ ʧʨʠ ʜʚʘʪʘ 

ʧʦʣʘ ʭʠʧʝʨʪʦʥʠʮʠʪʝ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʠʪʝ ʛʨʫʧʠ. 

ʊʦʚʘ ʧʦʜʯʝʨʪʘʚʘ ʨʦʣʷʪʘ ʥʘ ʘʙʜʦʤʠʥʘʣʥʦʪʦ ʟʘʪʣʲʩʪʷʚʘʥʝ ʢʘʪʦ ʧʦ-ʥʘʜʝʞʜʝʥ ʠʥʜʠʢʘʪʦʨ ʟʘ 

ʩʲʨʜʝʯʥʦʩʲʜʦʚ ʨʠʩʢ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʦʪʦ ʪʝʣʝʩʥʦ ʪʝʛʣʦ (Janssen et al., 2004; Despr®s, 2012). 

ʅʘʣʠʯʥʠʪʝ ʜʘʥʥʠ ʩʦʯʘʪ, ʯʝ ʚʠʩʮʝʨʘʣʥʦʪʦ ʤʘʩʪʥʦ ʥʘʪʨʫʧʚʘʥʝ ʝ ʧʦ-ʪʷʩʥʦ ʩʚʲʨʟʘʥʦ ʩ 

ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ ʠ ʝʥʜʦʪʝʣʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ 

ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʘʨʪʝʨʠʘʣʥʦʪʦ ʥʘʣʷʛʘʥʝ (Weber et al., 2014). 

ʇʨʠ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʭʘʥʰʘ ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ 

ʛʨʫʧʠʪʝ, ʢʘʪʦ ʩʪʦʡʥʦʩʪʠʪʝ ʩʘ ʧʦ-ʚʠʩʦʢʠ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʭʠʧʝʨʪʦʥʠʷ. ʄʘʢʘʨ ʯʝ ʭʘʥʰʦʚʘʪʘ 

ʦʙʠʢʦʣʢʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʝʥ ʤʝʪʘʙʦʣʠʪʝʥ ʧʨʦʬʠʣ ʧʦʨʘʜʠ 

ʧʝʨʠʬʝʨʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ, ʚ ʥʘʰʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʪʷ ʚʝʨʦʷʪʥʦ ʦʪʨʘʟʷʚʘ 

ʦʙʱʦʪʦ ʧʦʚʠʰʝʥʦ ʪʝʣʝʩʥʦ ʪʝʛʣʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʪʣʲʩʪʷʚʘʥʝ (Snijder et al., 2003). 

ɼʦʧʲʣʥʠʪʝʣʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʠʥʜʝʢʩʠʪʝ, ʦʪʨʘʟʷʚʘʱʠ ʧʨʦʧʦʨʮʠʠʪʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ï ʦʪʥʦʰʝʥʠʝ ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ/ʦʙʠʢʦʣʢʘ ʥʘ ʭʘʥʰ (WHR) ʠ 

ʦʪʥʦʰʝʥʠʝ ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ/ʚʠʩʦʯʠʥʘ (WHtR) ï ʧʦʪʚʲʨʞʜʘʚʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʮʝʥʪʨʘʣʥʦʪʦ 

ʟʘʪʣʲʩʪʷʚʘʥʝ. ʀ ʜʚʘʪʘ ʠʥʜʝʢʩʘ ʧʦʢʘʟʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʭʠʧʝʨʪʦʥʠʮʠʪʝ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʘ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʚ ʩʲʟʚʫʯʠʝ ʩ ʤʥʦʞʝʩʪʚʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʦʫʯʚʘʥʠʷ, 

ʢʦʠʪʦ ʧʦʜʯʝʨʪʘʚʘʪ, ʯʝ WHtR ʠ WHR ʩʘ ʧʦ-ʥʘʜʝʞʜʥʠ ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʭʠʧʝʨʪʦʥʠʷ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʦ ʪʝʣʝʩʥʦ ʪʝʛʣʦ ʠʣʠ BMI (Ashwell and Gibson, 

2016; Browning et al., 2010; Lee et al., 2008). WHtR ʚ ʯʘʩʪʥʦʩʪ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʫʥʠʚʝʨʩʘʣʝʥ 

ʧʦʢʘʟʘʪʝʣ, ʪʲʡ ʢʘʪʦ ʦʪʯʠʪʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʲʩʪʘ ʚʲʨʭʫ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ 

(Ashwell, 2011). 

 

5. ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʦʙʦʙʱʝʥʠʝ, ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʷʩʥʦ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʘʮʠʝʥʪʠʪʝ ʩ ʘʨʪʝʨʠʘʣʥʘ 

ʭʠʧʝʨʪʦʥʠʷ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʪʝʣʝʩʥʦ ʪʝʛʣʦ, 

ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ, ʦʙʠʢʦʣʢʘ ʥʘ ʭʘʥʰ, ʢʘʢʪʦ ʠ ʥʘ ʩʲʦʪʥʦʰʝʥʠʷʪʘ ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ/ʦʙʠʢʦʣʢʘ 

ʥʘ ʭʘʥʰ ʠ ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ/ʚʠʩʦʯʠʥʘ, ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ. ʊʦʚʘ ʧʦʜʯʝʨʪʘʚʘ 

ʢʣʶʯʦʚʘʪʘ ʨʦʣʷ ʥʘ ʮʝʥʪʨʘʣʥʦʪʦ ʟʘʪʣʲʩʪʷʚʘʥʝ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʤʘʩʪʥʘʪʘ 

ʪʲʢʘʥ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʘʨʪʝʨʠʘʣʥʘʪʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʧʦʪʚʲʨʞʜʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʘʪʘ ʦʮʝʥʢʘ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ.  
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Abstract: The problem of counterfeit medicines entering the market was first raised for 

discussion at international level in 1985 during a conference of experts on rational use of medicines 

organised by the World Health Organisation (WHO) in Nairobi, Kenya. Objective: to analyze 

regulatory documents and specialized databases that are taken into account in the processes of 

serialization and verification of medicinal products. Regulation 2016/161 "laying down detailed 

rules for the safety features appearing on the packaging of medicinal products for human use" was 

adopted on October 2, 2015, published in the Official Journal on February 9, 2016, and has been 

applicable since February 9, 2019, in all EU Member States. The main considerations in the 

regulation are: Technical characteristics of the user interface; Verification of safety features; Storage 

system for the user interface; Lists of exceptions from safety-related/non-safety-related elements. 

Verification is an end-to-end verification system, not a full traceability system. At the beginning of 

the system are the manufacturer and the marketing authorization holder. These entities are 

responsible for printing the unique identifier on the packaging and uploading it to a secure repository 

system. Data repositories are also built into the verification system, whose main task is to store 

information about legitimate user interfaces and allow the verification/decommissioning of user 

interfaces at any point in the supply chain. This system is created and managed by the parties 

involved, with oversight from the relevant authorities. 

Keywords: counterfit medicines, verification, end-to-end verification 
 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʨʦʙʣʝʤʲʪ ʩ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʧʘʟʘʨʘ ʥʘ ʬʘʣʰʠʚʠ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʝ ʧʦʩʪʘʚʝʥ ʟʘ 

ʧʲʨʚʠ ʧʲʪ ʟʘ ʦʙʩʲʞʜʘʥʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦ ʨʘʚʥʠʱʝ ʧʨʝʟ 1985 ʛ. ʧʦ ʚʨʝʤʝ ʥʘ ʂʦʥʬʝʨʝʥʮʠʷ ʥʘ 

ʝʢʩʧʝʨʪʠ ʧʦ ʨʘʮʠʦʥʘʣʥʘ ʣʝʢʘʨʩʪʚʝʥʘ ʫʧʦʪʨʝʙʘ, ʦʨʛʘʥʠʟʠʨʘʥʘ ʦʪ ʉʚʝʪʦʚʥʘʪʘ ɿʜʨʘʚʥʘ 

ʆʨʛʘʥʠʟʘʮʠʷ (ʉɿʆ) ʚ ʅʘʡʨʦʙʠ, ʂʝʥʠʷ. ɺ ʟʘʢʣʶʯʠʪʝʣʥʠʷ ʜʦʢʫʤʝʥʪ ʧʨʠʝʪ ʦʪ ʂʦʥʬʝʨʝʥʮʠʷʪʘ 

ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʉɿʆ, ʟʘʝʜʥʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʥʘʮʠʦʥʘʣʥʠʪʝ ʢʦʤʧʝʪʝʥʪʥʠ 

ʨʝʛʫʣʘʪʦʨʥʠ ʦʨʛʘʥʠ ʠ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘ ʟʘʧʦʯʥʘʪ ʜʘ ʧʨʦʫʯʚʘʪ ʟʘʜʲʣʙʦʯʝʥʦ 
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ʧʨʦʙʣʝʤʘ ʩ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʬʘʣʰʠʚʠ ʣʝʢʘʨʩʪʚʘ ʠ ʜʘ ʠʥʬʦʨʤʠʨʘʪ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ ʥʘ 

ʜʲʨʞʘʚʠʪʝïʯʣʝʥʢʠ ʟʘ ʝʩʪʝʩʪʚʦʪʦ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʬʘʣʰʠʚʠ ʣʝʢʘʨʩʪʚʘ (WHO 

2010). 

ʄʘʩʦʚʦʪʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʚ ʝʞʝʜʥʝʚʠʝʪʦ ʨʘʞʜʘ ʝʜʠʥ ʦʩʦʙʝʥ ʬʝʥʦʤʝʥ ï 

ʜʠʩʪʘʥʮʠʦʥʥʘʪʘ ʪʲʨʛʦʚʠʷ (ʪʲʨʛʦʚʠʷ ʦʪ ʨʘʟʩʪʦʷʥʠʝ), ʚʢʣʶʯʠʪʝʣʥʦ ʠʥʪʝʨʥʝʪ-ʪʲʨʛʦʚʠʷʪʘ ʩ 

ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ. ʄʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʠ ʚʲʚ ʬʘʨʤʘʮʝʚʪʠʯʥʠʷ ʩʝʢʪʦʨ ʩʯʠʪʘʪ ʠ ʜʦʢʘʟʚʘʪ, ʯʝ 

ʠʥʪʝʨʥʝʪ-ʪʲʨʛʦʚʠʷʪʘ ʝ ʤʦʞʝ ʙʠ ʥʘʡ-ʨʠʩʢʦʚʠʷʪ ʧʲʪ ʟʘ ʧʦʧʘʜʘʥʝ ʥʘ ʬʘʣʰʠʚʠ ʣʝʢʘʨʩʪʚʘ ʜʦ 

ʧʘʮʠʝʥʪʘ ʠ ʟʘʝʤʘ ʧʲʨʚʦ ʤʷʩʪʦ ʩʨʝʜ ʢʘʥʘʣʠʪʝ ʟʘ ʥʘʚʣʠʟʘʥʝ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠ ʩ 

ʥʝʷʩʝʥ ʧʨʦʠʟʭʦʜ (Hristov, 2008). 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ, ʥʘ 14 ʤʘʡ 2007 ʛ., ʧʦ ʚʨʝʤʝ ʥʘ ʇʲʨʚʠʷ ʝʚʨʦʧʝʡʩʢʠ 

ʧʘʨʣʘʤʝʥʪʘʨʝʥ ʩʠʤʧʦʟʠʫʤ ñɼʘ ʩʣʦʞʠʤ ʢʨʘʡ ʥʘ ʬʘʣʰʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʣʝʢʘʨʩʪʚʘñ ʠʟʣʠʟʘ ʩʲʩ 

ʩʪʘʥʦʚʠʱʝ ʧʦ ʟʘʜʘʚʘʱʠʷʪ ʩʝ ʧʨʦʙʣʝʤ. ɿʘʤ.ʧʨʝʜʩʝʜʘʪʝʣʷʪ ʥʘ ɽʂ ʢʦʤʠʩʘʨ ɻʶʥʪʝʨ ʌʝʨʭʦʡʛʝʥ 

ʬʦʨʤʫʣʠʨʘ ʪ.ʥ. ʉʪʘʥʦʚʠʱʝ ʥʘ ɽʂ ʧʦʩʪʘʚʷ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʜʲʣʙʦʯʝʥ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʣʝʤʘ ʠ ʥʘ 

ʘʢʪʠʚʥʘ ʜʝʡʥʦʩʪ ʟʘ ʧʨʦʤʷʥʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ, ʢʦʠʪʦ ʟʘʚʲʨʰʚʘʪ ʩ ʧʨʠʝʤʘʥʝʪʦ 

ʥʘ ɼʀʈɽʂʊʀɺɸ 2011/62/ɽʉ ʅɸ ɽɺʈʆʇɽʁʉʂʀʗ ʇɸʈʃɸʄɽʅʊ ʀ ʅɸ ʉʒɺɽʊɸ ʦʪ 8 ʶʥʠ 

2011 ʛʦʜʠʥʘ ʟʘ ʠʟʤʝʥʝʥʠʝ ʥʘ ɼʠʨʝʢʪʠʚʘ 2001/83/ɽʆ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʢʦʜʝʢʩ ʥʘ ʆʙʱʥʦʩʪʪʘ 

ʦʪʥʦʩʥʦ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʟʘ ʭʫʤʘʥʥʘ ʫʧʦʪʨʝʙʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʬʘʣʰʠʬʠʮʠʨʘʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʚ ʟʘʢʦʥʥʠʪʝ ʚʝʨʠʛʠ ʟʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ (European Parliament, 2008; Ilyaz, 2024). 

ɺ ʥʘʩʪʦʷʱʘʪʘ ʧʫʙʣʠʢʘʮʠʷ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʨʝʛʫʣʘʪʦʨʥʠ ʜʦʢʫʤʝʥʪʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ 

ʙʘʟʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʚʣʠʟʘʪ ʚ ʩʲʦʙʨʘʞʝʥʠʝ ʧʨʠ ʩʝʨʠʘʣʠʟʘʮʠʷ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʣʝʢʘʨʩʪʚʝʥʠ 

ʧʨʦʜʫʢʪʠ, ʩ ʮʝʣ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʬʘʣʰʠʚʠ ʣʝʢʘʨʩʪʚʘ ʚ ʟʘʢʦʥʥʠʪʝ ʚʝʨʠʛʠ 

ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʈʝʛʣʘʤʝʥʪ 2016/161 Ăʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʜʨʦʙʥʠ ʧʨʘʚʠʣʘ ʟʘʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪ, ʬʠʛʫʨʠʨʘʱʠ ʚʲʨʭʫ ʦʧʘʢʦʚʢʘʪʘ ʥʘ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʟʘ ʭʫʤʘʥʥʘ ʫʧʦʪʨʝʙʘñ 

ʝ ʧʨʠʝʪ ʥʘ 2 ʦʢʪʦʤʚʨʠ 2015 ʛ., ʧʫʙʣʠʢʫʚʘʥ ʝ ʚ ʆʬʠʮʠʘʣʝʥ ʚʝʩʪʥʠʢ ʥʘ 9 ʬʝʚʨʫʘʨʠ 2016 ʛ. ʠ ʩʝ 

ʧʨʠʣʘʛʘ ʦʪ 9 ʬʝʚʨʫʘʨʠ 2019 ʛ. ʚʲʚ ʚʩʠʯʢʠ ʜʲʨʞʘʚʠ ʯʣʝʥʢʠ ʥʘ ɽʉ (Directive, 2011/62; 

Regulation, 2016/161). ʆʩʥʦʚʥʠ ʩʲʦʙʨʘʞʝʥʠʷ ʚ ʨʝʛʣʘʤʝʥʪʘ ʩʘ:  

1. ʊʝʭʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ (UI); 

2. ʇʨʦʚʝʨʢʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ (Verification); 

3. ʉʠʩʪʝʤʘ ʦʪ ʭʨʘʥʠʣʠʱʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ (UI); 

4. ʉʧʠʩʲʮʠ ʩ ʠʟʢʣʶʯʝʥʠʷ ʦʪ ʥʦʩʝʱʠ/ʥʝʥʦʩʝʱʠ ʝʣʝʤʝʥʪʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ. 

ʆʩʚʝʥ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʟʘ ʩʧʨʘʚʷʥʝʪʦ ʩ ʬʘʣʰʠʬʠʮʠʨʘʥʠ ʣʝʢʘʨʩʪʚʝʥʠ 

ʧʨʦʜʫʢʪʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʪ.ʥʘʨ. ʫʩʪʨʦʡʩʪʚʦ ʩʨʝʱʫ ʧʦʜʧʨʘʚʷʥʝ (anti-tampering 

device ï ATD). ʈʝʛʣʘʤʝʥʪʲʪ ʦʩʪʘʚʷ ʠʟʙʦʨʲʪ ʥʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʦʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʚʘʱʦ 

ʧʨʦʚʝʨʢʘ ʜʘʣʠ ʜʘʜʝʥʘ ʦʧʘʢʦʚʢʘ ʝ ʦʪʚʘʨʷʥʘ/ʧʦʜʧʨʘʚʝʥʘ, ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʈʝʛʣʘʤʝʥʪʲʪ ʜʘʚʘ ʜʝʬʠʥʠʪʠʚʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ʥʘ ʪʨʠ ʛʨʫʧʠ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ: 

1. ʃʝʢʘʨʩʪʚʝʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʩʝ ʦʪʧʫʩʢʘʪ ʧʦ ʣʝʢʘʨʩʢʦ ʧʨʝʜʧʠʩʘʥʠʝ ï ʦʩʚʝʥ ʘʢʦ 

ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʇʨʠʣʦʞʝʥʠʝ I ʢʲʤ ʈʝʛʣʘʤʝʥʪʘ; 

2. ʃʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʥʝ ʩʝ ʦʪʧʫʩʢʘʪ ʧʦ ʣʝʢʘʨʩʢʦ ʧʨʝʜʧʠʩʘʥʠʝ ʠ ʩʘ 

ʚʢʣʶʯʝʥʠ ʚ ʧʨʠʣʦʞʝʥʠʝ II ʢʲʤ ʨʝʛʣʘʤʝʥʪʘ; 

3. ʃʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ, ʟʘ ʢʦʠʪʦ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʩʘ ʨʘʟʰʠʨʠʣʠ ʦʙʭʚʘʪʘ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ UI ʠʣʠ ʥʘ ATD ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ɼʠʨʝʢʪʠʚʘ 2001/83/ɽʆ. 

ʋʥʠʢʘʣʥʠʷʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘ: ʂʦʜ ʥʘ ʧʨʦʜʫʢʪʘ (< 50 ʟʥʘʢʘ; ʫʥʠʢʘʣʝʥ 

ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ; ʠʟʜʘʜʝʥ ʦʪ ISO-ʩʲʚʤʝʩʪʠʤʘ ʢʦʜʠʨʘʱʘ ʘʛʝʥʮʠʷ); ʉʝʨʠʝʥ ʥʦʤʝʨ (max 20 

ʟʥʘʢʘ; ʨʘʥʜʦʤʠʟʠʨʘʥʦ); ʅʘʮʠʦʥʘʣʝʥ ʨʝʠʤʙʫʨʩʝʥ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʝʥ ʥʦʤʝʨ (ʦʧʮʠʷ); 

ʅʦʤʝʨ ʥʘ ʧʘʨʪʠʜʘʪʘ (Batch number); ʉʨʦʢ ʥʘ ʛʦʜʥʦʩʪ (Expiry date) ʠ ʦʩʚʝʥ ʚʩʠʯʢʦ ʪʦʚʘ, ʜʘ ʝ 

ʩʲʚʤʝʩʪʠʤ ʩʲʩ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ (ISO) ï ISO 15418 

ʠ ISO 15434. ɿʘ ʫʥʠʢʘʣʥʠʷʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʥʦʩʠʪʝʣ ʥʘ ʜʘʥʥʠʪʝ ʝ 2D ʙʘʨʢʦʜ (Data Matrix 

ECC200), ʢʦʡʪʦ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʙʲʜʝ ʚ ʯʝʪʠʤ ʦʪ ʯʦʚʝʢ ʬʦʨʤʘʪ, ʢʘʢʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʬʠʛ. 

1.  



 

48 

 

 
ʌʠʛʫʨʘ 1. 2D ʙʘʨʢʦʜ. 

ʈʘʟʨʝʰʝʥʠ ʩʘ ʧʦʚʝʯʝ ʦʪ 1 UI, ʥʘʧʨ. ʚ ʩʣʫʯʘʡ ʥʘ ʤʥʦʛʦʝʟʠʯʥʠ ʦʧʘʢʦʚʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ 

ʟʘ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʧʘʟʘʨʘ ʚ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʜʲʨʞʘʚʘ-ʯʣʝʥʢʘ, ʢʲʜʝʪʦ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 

ʠʥʪʝʨʬʝʡʩ ʩʲʜʲʨʞʘ ʢʦʥʢʨʝʪʥʠʷ ʥʘʮʠʦʥʘʣʝʥ ʥʦʤʝʨ ʩʲʦʪʚʝʪʥʘʪʘ ʜʲʨʞʘʚʘ-ʯʣʝʥʢʘ ʧʦ 

ʤʝʩʪʦʥʘʟʥʘʯʝʥʠʝ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʜʲʨʞʘʚʠʪʝ-

ʯʣʝʥʢʠ ʥʘʮʠʦʥʘʣʥʠ ʥʦʤʝʨʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʠʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ 

ɺʝʨʠʬʠʢʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʩʪʝʤʘ ʟʘ ʧʨʦʚʝʨʢʘ ʦʪ ʢʨʘʡ ʜʦ ʢʨʘʡ, ʘ ʥʝ ʩʠʩʪʝʤʘ ʟʘ 

ʧʲʣʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ (End-to-end verification system). ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʪʦʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʧʨʠʪʝʞʘʪʝʣʷ ʥʘ ʨʘʟʨʝʰʝʥʠʝ ʟʘ ʫʧʦʪʨʝʙʘ. ʊʝʟʠ ʩʫʙʝʢʪʠ ʠʤʘʪ ʦʪʛʦʚʦʨʥʦʩʪʪʘ 

ʜʘ ʦʪʧʝʯʘʪʘʪ UI ʥʘ ʦʧʘʢʦʚʢʘʪʘ ʠ ʜʘ ʢʘʯʘʪ ʧʦʩʣʝʜʥʠʷ ʚ ʟʘʱʠʪʝʥʘ ʩʠʩʪʝʤʘ ʦʪ ʭʨʘʥʠʣʠʱʘ. ʆʩʚʝʥ 

UI ʩʝ ʧʦʩʪʘʚʷ ʠ ATD ʚʲʨʭʫ ʦʧʘʢʦʚʢʘʪʘ. ʆʪ ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʪʦʷʪ ʟʜʨʘʚʥʠʪʝ 

ʟʘʚʝʜʝʥʠʷ (ʘʧʪʝʢʠʪʝ) ʠ ʣʝʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ. ʊʷʭʥʦ ʟʘʜʲʣʞʝʥʠʝ ʝ ʜʘ ʧʨʦʚʝʨʷʪ ʮʝʣʦʩʪʪʘ ʥʘ 

ATD ʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʜʘ ʧʦʪʚʲʨʞʜʘʚʘʪ ʠʣʠ ʦʪʭʚʲʨʣʷʪ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʥʘ UI, ʩʣʝʜ ʢʦʝʪʦ ʜʘ ʛʠ 

ʦʪʧʠʰʘʪ ʦʪ ʩʠʩʪʝʤʘʪʘ. ʀʣʶʩʪʨʘʪʠʚʥʦ ʪʘʟʠ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʩ ʬʠʛ. 2.  

 
ʌʠʛʫʨʘ 2. ʉʠʩʪʝʤʘ ʟʘ ʧʨʦʚʝʨʢʘ ʦʪ ʢʨʘʡ ʜʦ ʢʨʘʡ. 

ʂʘʪʦ ʦʙʱʦ ʧʨʘʚʠʣʦ ʠʟʚʝʞʜʘʥʝʪʦ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ UI ʩʪʘʚʘ ʧʦ ʚʨʝʤʝʪʦ, ʢʦʛʘʪʦ 

ʣʝʢʘʨʩʪʚʝʥʠʷʪ ʧʨʦʜʫʢʪ ʩʝ ʜʦʩʪʘʚʷ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ï ʘʧʪʝʢʘ/ʙʦʣʥʠʮʘ. ʈʘʟʙʠʨʘ ʩʝ, ʢʘʪʦ ʚʩʷʢʦ 

ʧʨʘʚʠʣʦ, ʠ ʪʦʚʘ ʠʤʘ ʠʟʢʣʶʯʝʥʠʷ. ɽʜʠʥʠʷʪ ʩʣʫʯʘʡ ʝ, ʢʦʛʘʪʦ ʙʦʣʥʠʮʠʪʝ ʦʪʧʠʩʚʘʪ UI ʧʦ ʚʩʷʢʦ 

ʚʨʝʤʝ, ʜʦʢʘʪʦ ʣʝʢʘʨʩʪʚʝʥʠʷʪ ʧʨʦʜʫʢʪ ʝ ʚ ʪʷʭʥʦ ʬʠʟʠʯʝʩʢʦ ʧʨʠʪʝʞʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʢʦʛʘʪʦ 

ʧʦʣʫʯʘʚʘʪ ʧʨʦʜʫʢʪʘ). ɺʪʦʨʠʷʪ ʩʣʫʯʘʡ ʝ ʧʨʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʩʘʤʦ ʥʘ ʯʘʩʪ ʦʪ ʦʧʘʢʦʚʢʘʪʘ. ʊʦʛʘʚʘ 

UI ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʠ ʦʪʧʠʰʝ ʦʪ ʩʠʩʪʝʤʘʪʘ ʧʨʠ ʧʲʨʚʦʪʦ ʦʪʚʘʨʷʥʝ. ɺʩʷʢʘ ʜʲʨʞʘʚʘ-ʯʣʝʥʢʘ 

ʤʦʞʝ ʜʘ ʚʲʚʝʜʝ ʚʲʪʨʝʰʥʠ ʧʨʘʚʠʣʘ ʠ ʨʘʟʧʦʨʝʜʙʠ, ʩ ʢʦʠʪʦ ʜʘ ʦʩʚʦʙʦʜʠ ʤʦʛʘʪ ʜʘ ʦʩʚʦʙʦʜʷʪ 

ʦʧʨʝʜʝʣʝʥʠ ʢʘʪʝʛʦʨʠʠ ʣʠʮʘ, ʦʪ ʟʘʜʲʣʞʝʥʠʷʪʘ ʟʘ ʧʨʦʚʝʨʢʘ/ʠʟʚʝʞʜʘʥʝ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ UI, 

ʢʘʪʦ ʥʘʧʨ. ʚʝʪʝʨʠʥʘʨʠ, ʟʲʙʦʣʝʢʘʨʠ, ʦʧʪʠʮʠ, ʧʘʨʘʤʝʜʠʮʠ ʠ ʜʨ. ɺ ʪʝʟʠ ʩʣʫʯʘʠ 

ʚʝʨʠʬʠʢʘʮʠʷʪʘ/ʦʪʧʠʩʚʘʥʝʪʦ ʥʘ UI ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʪʲʨʛʦʚʝʮʘ ʥʘ ʝʜʨʦ, ʢʦʡʪʦ ʛʠ ʩʥʘʙʜʷʚʘ. 

ɼʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʷʤʘʪ ʧʨʘʚʦ ʜʘ ʦʩʚʦʙʦʞʜʘʚʘʪ ʘʧʪʝʢʠʪʝ ʠʣʠ ʣʝʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ. 

ʉ ʚʲʚʝʞʜʘʥʝʪʦ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ UI ʚʲʟʥʠʢʚʘ ʚʲʧʨʦʩʲʪ Ăʄʦʞʝ ʣʠ ʜʝʡʥʦʩʪ ʧʦ 

ʦʪʧʠʩʚʘʥʝ ʥʘ UI ʜʘ ʙʲʜʝ ʜʘ ʙʲʜʝ ʦʪʤʝʥʝʥʘ?ñ. ʆʪʛʦʚʦʨʲʪ ʝ, ʯʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʤʝʥʠ ʩʲʩʪʦʷʥʠʝʪʦ 

ʥʘ ʠʟʚʝʜʝʥ ʦʪ ʫʧʦʪʨʝʙʘ UI ʠ ʜʘ ʩʝ ʚʲʨʥʝ ʦʙʨʘʪʥʦ ʢʲʤ ʘʢʪʠʚʥʦ ʩʲʩʪʦʷʥʠʝ, ʧʨʠ ʫʩʣʦʚʠʝ, ʯʝ ʩʘ 

ʥʘʣʠʯʥʠ ʩʣʝʜʥʠʪʝ ʦʙʩʪʦʷʪʝʣʩʪʚʘ: 

¶ ʃʠʮʝʪʦ, ʢʦʝʪʦ ʚʨʲʱʘ UI ʚ ʘʢʪʠʚʥʦ ʩʲʩʪʦʷʥʠʝ ʝ ʩʲʱʦʪʦ ʟʘʢʦʥʥʦ ʫʧʲʣʥʦʤʦʱʝʥʦ 

ʣʠʮʝ ʠ ʚ ʩʲʱʠʪʝ ʧʦʤʝʱʝʥʠʷ ʢʘʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʠʟʚʝʞʜʘʥʝ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʷ; 

¶ ɺʨʲʱʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʧʝʨʠʦʜ ʥʝ ʧʦʚʝʯʝ ʦʪ 10 ʜʥʠ ʩʣʝʜ ʠʟʚʝʞʜʘʥʝ ʦʪ 

ʝʢʩʧʣʦʘʪʘʮʠʷ; 

¶ ʆʧʘʢʦʚʢʘʪʘ ʥʝ ʝ ʩ ʠʟʪʝʢʲʣ ʩʨʦʢ ʥʘ ʛʦʜʥʦʩʪ, ʥʠʪʦ ʝ ʙʠʣʘ 

ʠʟʪʝʛʣʝʥʘ/ʧʨʝʢʨʘʪʝʥʘ/ʤʘʨʢʠʨʘʥʘ ʟʘ ʫʥʠʱʦʞʘʚʘʥʝ/ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ ʢʘʪʦ 

ʦʪʢʨʘʜʥʘʪʘ/ʥʝ ʝ ʦʪʧʫʩʥʘʪʘ ʦʪ ʘʧʪʝʢʘ. 



 

49 

 

ʂʲʤ ʩʠʩʪʝʤʘʪʘ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʩʝ ʠʟʛʨʘʞʜʘʪ ʠ ʭʨʘʥʠʣʠʱʘ ʟʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʠʤʘʪ ʟʘ 

ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʜʘ ʩʲʭʨʘʥʷʚʘʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʣʝʛʠʪʠʤʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ ʠ ʜʘ 

ʧʦʟʚʦʣʷʚʘʪ ʧʨʦʚʝʨʢʘʪʘ/ʠʟʚʝʞʜʘʥʝʪʦ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩʠ ʚʲʚ ʚʩʷʢʘ 

ʪʦʯʢʘ ʥʘ ʚʝʨʠʛʘʪʘ ʟʘ ʜʦʩʪʘʚʢʠ. ʊʘʟʠ ʩʠʩʪʝʤʘ ʩʝ ʩʲʟʜʘʚʘ ʠ ʫʧʨʘʚʣʷʚʘ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ 

ʩʪʨʘʥʠ ʩ ʥʘʜʟʦʨ ʦʪ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ. ɼʚʘ ʩʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ: 

ʮʝʥʪʨʘʣʝʥ ʠʟʪʦʯʥʠʢ ʟʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʜʘʥʥʠ (hub) ʠ ʥʘʮʠʦʥʘʣʥʠ ʠʣʠ ʥʘʜʥʘʮʠʦʥʘʣʥʠ 

ʭʨʘʥʠʣʠʱʘ ʩʚʲʨʟʘʥʠ ʩ ʭʲʙʘ. ʍʲʙʲʪ ʠʣʶʩʪʨʠʨʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʟʘʷʚʢʠ/ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʣʫʯʘʡ 

ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʘ ʧʨʦʚʝʨʢʘ/ʠʟʚʝʞʜʘʥʝ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ UI ʠ ʦʩʲʱʝʩʪʚʷʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ 

ʩʪʘʨʠ ʠ ʥʦʚʠ ʧʘʨʪʠʜʥʠ ʥʦʤʝʨʘ/UI ʥʘ ʧʘʨʘʣʝʣʥʦ ʪʲʨʛʫʚʘʥʠ ʧʨʦʜʫʢʪʠ. ʅʘʜʥʘʮʠʦʥʘʣʥʠʪʝ ʠ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ ʩʲʜʲʨʞʘʪ ʩʝʨʠʡʥʠʪʝ ʥʦʤʝʨʘ ʠ ʪʝʢʫʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ UI, ʢʘʢʪʦ ʠ 

ʩʝ ʷʚʷʚʘʪ ʤʷʩʪʦ ʟʘ ʢʦʥʪʘʢʪ ʟʘ ʘʧʪʝʢʠ/ʙʦʣʥʠʮʠ ʠ ʧʦʚʝʯʝʪʦ ʪʲʨʛʦʚʮʠ ʥʘ ʝʜʨʦ. ʂʘʯʚʘʥʝʪʦ ʥʘ 

ʜʘʥʥʠ ʩʝ ʠʟʚʲʨʰʚʘ ʢʘʢʪʦ ʚ ʭʲʙʘ ʪʘʢʘ ʠ ʚ (ʥʘʜ)ʥʘʮʠʦʥʘʣʥʠʪʝ ʭʨʘʥʠʣʠʱʘ. ʉʠʩʪʝʤʘʪʘ ʦʪ 

ʭʨʘʥʠʣʠʱʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʠʛ. 3. 

 
ʌʠʛʫʨʘ 3. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʦʪ ʭʨʘʥʠʣʠʱʘ. 

ʎʝʣʪʘ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʦʪ ʭʨʘʥʠʣʠʱʘ ʝ ʜʘ ʛʘʨʘʥʪʠʨʘ: 

1. ʇʨʦʚʝʨʢʘ ʥʘ ʘʚʪʝʥʪʠʯʥʦʩʪʪʘ ʠ ʠʟʚʝʞʜʘʥʝ ʦʪ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ UI; 

2. ʆʪʢʨʠʚʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠ ʩʣʫʯʘʠ ʥʘ ʬʘʣʰʠʬʠʢʘʮʠʷ; 

3. ʆʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ ʭʨʘʥʠʣʠʱʘ; 

4. ɿʘʱʠʪʘ ʥʘ ʪʲʨʛʦʚʩʢʠ, ʧʦʚʝʨʠʪʝʣʥʠ ʠ ʣʠʯʥʠ ʜʘʥʥʠ; 

5. ʇʨʘʢʪʠʯʝʩʢʠ ʤʠʛʥʦʚʝʥʘ ʨʝʘʢʮʠʷ ï 300 ms ʚʨʝʤʝ ʟʘ ʨʝʘʢʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ; 

6. ɿʘʧʠʩʠ ʥʘ ʚʩʠʯʢʠ ʦʧʝʨʘʮʠʠ, ʦʪʥʘʩʷʱʠ ʩʝ ʜʦ UI (ʦʜʠʪʥʘ ʧʲʪʝʢʘ-audit trail). 

ɼʦʩʪʲʧʥʦʩʪʪʘ ʜʦ ʩʠʩʪʝʤʘʪʘ ʝ ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥʘ ʩʘʤʦ ʦʪ ʧʨʦʚʝʨʝʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʪ.ʝ. 

ʧʦʪʨʝʙʠʪʝʣʠ, ʯʠʷʪʦ ʩʘʤʦʣʠʯʥʦʩʪ, ʨʦʣʷ ʠ ʣʝʛʠʪʠʤʥʦʩʪ ʝ ʧʨʦʚʝʨʝʥʘ. ʅʘʮʠʦʥʘʣʥʠʪʝ 

ʢʦʤʧʝʪʝʥʪʥʠ ʦʨʛʘʥʠ (ʀɸʃ ʠ ʜʨʫʛʠ) ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ ʩʠʩʪʝʤʘʪʘ ʦʪ ʭʨʘʥʠʣʠʱʘ ʠ 

ʩʲʜʲʨʞʘʱʘʪʘ ʩʝ ʚ ʥʝʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘ: 

¶ ʅʘʜʟʦʨ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʭʨʘʥʠʣʠʱʘʪʘ ʠ ʨʘʟʩʣʝʜʚʘʥʝ ʧʦʪʝʥʮʠʘʣʥʠ ʩʣʫʯʘʠ 

ʥʘ ʬʘʣʰʠʬʠʢʘʮʠʷ; 

¶ ʎʝʣʠʪʝ ʥʘ ʨʝʠʤʙʫʨʩʠʨʘʥʝʪʦ; 

¶ ʃʝʢʘʨʩʪʚʝʥʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ (pharmacovigilance) ʠ/ʠʣʠ ʬʘʨʤʘʢʦʝʧʠʜʝʤʠʦʣʦʛʠʷ. 

ʆʪ ʅʘʮʠʦʥʘʣʥʠʪʝ ʢʦʤʧʝʪʝʥʪʥʠ ʦʨʛʘʥʠ (ʅʂʆ) ʩʝ ʠʟʠʩʢʚʘ ʜʘ ʢʦʥʪʨʦʣʠʨʘʪ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʚʩʷʢʦ ʭʨʘʥʠʣʠʱʝ, ʬʠʟʠʯʝʩʢʠ ʨʘʟʧʦʣʦʞʝʥʦ ʥʘ ʪʷʭʥʘ ʪʝʨʠʪʦʨʠʷ, ʘʢʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠ ʯʨʝʟ ʠʥʩʧʝʢʮʠʠ. ʉʲʱʦ ʪʘʢʘ ʪʨʷʙʚʘ ʜʘ ʧʦʜʧʦʤʘʛʘʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʜʘ ʫʯʘʩʪʚʘʪ 

ʚ ʫʧʨʘʚʠʪʝʣʥʠʷ ʩʲʚʝʪ ʥʘ ʚʩʷʢʦ ʭʨʘʥʠʣʠʱʝ, ʬʫʥʢʮʠʦʥʠʨʘʱʦ ʥʘ ʪʷʭʥʘ ʪʝʨʠʪʦʨʠʷ. ɼʦʢʣʘʜʠʪʝ 

ʟʘ ʥʘʜʟʦʨʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʝ ʩʧʦʜʝʣʷʪ ʠ ʠʟʧʨʘʱʘʪ ʜʨʫʛʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʢʦʤʧʝʪʝʥʪʥʠ ʦʨʛʘʥʠ, 

EMA ʠ ʂʦʤʠʩʠʷʪʘ. 

ɹʲʣʛʘʨʩʢʘ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʣʝʢʘʨʩʪʚʘʪʘ ï BGMVO  

ɹʲʣʛʘʨʩʢʘ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ ʣʝʢʘʨʩʪʚʘʪʘ (ɹʆɺʃ) ʩʝ ʫʯʨʝʜʷʚʘ ʥʘ 14 ʤʘʨʪ 

2016 ʛ. ʚ ʛʨ. ʉʦʬʠʷ ʢʘʪʦ ʩʜʨʫʞʝʥʠʝ ʩ ʥʝʩʪʦʧʘʥʩʢʘ ʮʝʣ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʧʨʠʣʘʛʘʥʝʪʦ ʚ ɹʲʣʛʘʨʠʷ 

ʥʘ ɼʠʨʝʢʪʠʚʘ 2011/62/ɽʉ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʬʘʣʰʠʬʠʮʠʨʘʥʠ ʣʝʢʘʨʩʪʚʘ ʚ 

ʟʘʢʦʥʥʘʪʘ ʚʝʨʠʛʘ ʥʘ ʣʝʢʘʨʩʪʚʝʥʦ ʩʥʘʙʜʷʚʘʥʝ. ʎʝʣ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʛʘʨʘʥʪʠʨʘʥʝ, ʯʝ 

ʧʘʮʠʝʥʪʠʪʝ ʧʦʣʫʯʘʚʘʪ ʘʚʪʝʥʪʠʯʥʠ ʣʝʢʘʨʩʪʚʘ ʧʦ ʣʝʢʘʨʩʢʦ ʧʨʝʜʧʠʩʘʥʠʝ ʚ ʣʠʮʝʥʟʠʨʘʥʠʪʝ 

ʘʧʪʝʢʠ, ʯʨʝʟ ʠʟʛʨʘʞʜʘʥʝ, ʦʧʝʨʠʨʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʘ ʉʠʩʪʝʤʘ ʟʘ ʚʝʨʠʬʠʢʘʮʠʷ ʥʘ 
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ʣʝʢʘʨʩʪʚʘʪʘ ʚ ɹʲʣʛʘʨʠʷ (Hristov, 2012).  

ʋʯʨʝʜʠʪʝʣʠʪʝ ʥʘ ɹʆɺʃ ʩʘ ʧʝʪʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ 

ʩʪʨʘʥʠ, ʫʯʘʩʪʥʠʮʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʣʝʢʘʨʩʪʚʘ ï ɸʩʦʮʠʘʮʠʷʪʘ ʥʘ 

ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʬʘʨʤʘʮʝʚʪʠʯʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ ɹʲʣʛʘʨʠʷ, ɹʲʣʛʘʨʩʢʘʪʘ ʛʝʥʝʨʠʯʥʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʘʩʦʮʠʘʮʠʷ, ɹʲʣʛʘʨʩʢʘʪʘ ʘʩʦʮʠʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʘʨʘʣʝʣʥʘ ʪʲʨʛʦʚʠʷ ʩ 

ʣʝʢʘʨʩʪʚʘ, ɹʲʣʛʘʨʩʢʘʪʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʪʲʨʛʦʚʮʠʪʝ ʥʘ ʝʜʨʦ ʩ ʣʝʢʘʨʩʪʚʘ ʠ ɹʲʣʛʘʨʩʢʠʷʪ 

ʬʘʨʤʘʮʝʚʪʠʯʝʥ ʩʲʶʟ. ʀʥʬʦʨʤʘʮʠʷ ʟʘ ʚʩʝʢʠ ʦʪ ʯʣʝʥʦʚʝʪʝ-ʦʩʥʦʚʘʪʝʣʠ ʥʘ ɹʆɺʃ ʝ ʜʦʩʪʲʧʥʘ ʥʘ 

ʪʝʭʥʠʪʝ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʠ. 

ɺ ʙʲʣʛʘʨʩʢʠ ʫʩʣʦʚʠʷ ʠʟʢʣʶʯʝʥʠʷʪʘ ʦʪ ʧʨʘʚʠʣʦʪʦ Ăʣʝʢʘʨʩʪʚʘ, ʦʪʧʫʩʢʘʥʠ ʩ ʨʝʮʝʧʪʘ, 

ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ, ʜʦʢʘʪʦ ʣʝʢʘʨʩʪʚʘ ʙʝʟ ʨʝʮʝʧʪʘ ʥʝ ʪʨʷʙʚʘ ʜʘ ʥʦʩʷʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪñ ʩʘ ʩʣʝʜʥʠʪʝ: 

¶ ʃʝʢʘʨʩʪʚʘ ʩ ʨʝʮʝʧʪʘ, ʦʩʚʦʙʦʜʝʥʠ ʦʪ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ï ʭʦʤʝʦʧʘʪʠʯʥʠ 

ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ, ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʮʠ, ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʟʘ ʤʦʜʝʨʥʘ 

ʪʝʨʘʧʠʷ (Advanced therapy medicinal products ï ATMPs), ʤʝʜʠʮʠʥʩʢʠ ʛʘʟʦʚʝ, 

ʦʧʨʝʜʝʣʝʥʠ ʨʘʟʪʚʦʨʠ, ʢʦʥʪʨʘʩʪʥʠ ʚʝʱʝʩʪʚʘ, ʪʝʩʪʦʚʝ ʟʘ ʘʣʝʨʛʠʷ ʠ ʘʣʝʨʛʝʥʠ; 

¶ ʃʝʢʘʨʩʪʚʘ ʙʝʟ ʨʝʮʝʧʪʘ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʠʤʘʪ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ï 

Omeprazole, ʪʲʡ ʢʘʪʦ ʩʝ ʜʦʢʣʘʜʚʘ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʬʘʣʰʠʬʠʮʠʨʘʥʝ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʀʟʛʨʘʞʜʘʥʝʪʦ ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʟʜʨʘʚʥʠ ʝʣʝʢʪʨʦʥʥʠ ʩʠʩʪʝʤʠ ʝ ʢʣʶʯʦʚʦ 

ʟʘ ʜʥʝʰʥʠʪʝ ʚʨʝʤʝʥʘ, ʪʲʡ ʢʘʪʦ ʥʘʜ 90% ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʧʦʪʦʢ ʩʝ ʜʚʠʞʠ ʧʦ ʠʥʪʝʨʥʝʪ ʠ 

ʦʙʣʘʯʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ (Hristov, 2012). ʈʝʚʦʣʶʮʠʦʥʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʝʚʨʦʧʝʡʩʢʦʪʦ ʠ 

ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʬʘʣʰʠʚʠ ʣʝʢʘʨʩʪʚʘ, ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 

ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ, ʚʦʜʠ ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʚʲʧʨʦʩʘ ʩ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʠ 

ʣʝʢʘʨʩʪʚʘ ʚ ʣʝʛʘʣʥʠʪʝ ʤʨʝʞʠ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ (Hristov, 2010, Hristov, 2016). ɺʲʧʨʦʩʲʪ, 

ʢʦʡʪʦ ʦʩʪʘʚʘ ʦʙʘʯʝ ʝ, ʤʦʞʝ ʣʠ ʪʦʟʠ ʧʨʦʙʣʝʤ ʜʘ ʙʲʜʝ ʧʨʝʤʘʭʥʘʪ ʥʘʧʲʣʥʦ ʩ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʧʦ 

ʩʪʨʦʛʠ ʤʝʨʢʠ ʠ ʧʦ-ʩʝʨʠʦʟʥʦ ʩʘʥʢʮʠʦʥʠʨʘʥʝ ʧʨʠ ʥʝʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʩʠʩʪʝʤʠ...? 
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ʀʅʊɽɻʈɸʎʀʗʊɸ ʅɸ ʈʆʄʉʂɸʊɸ ʆɹʑʅʆʉʊ ɺ ɹʒʃɻɸʈʀʗ ï 

ʇʈɽɼʀɿɺʀʂɸʊɽʃʉʊɺɸ, ʇʆʃʀʊʀʂʀ ʀ ʇɽʈʉʇɽʂʊʀɺʀ 

ʅʝʜʷʣʢʘ ɹʦʡʯʝʚʘ, ɺʝʩʝʣʠʥʘ ɹʫʢʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʩʝʩʪʨʠʥʩʢʠ ʛʨʠʞʠ, ʌʘʢʫʣʪʝʪ ʧʦ ʆʙʱʝʩʪʚʝʥʦ ʟʜʨʘʚʝ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
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Nedyalka Boycheva, Veselina Bukova  

Department of Nursing Care, Faculty of Public Health, 

Medical University of Plovdiv 
 

Abstract: Introduction: The integration of the Roma community aims to ensure equal 

opportunities for access to education, employment, healthcare, and cultural life, as well as to prevent 

discrimination and social exclusion of Roma. The aim of this study is to analyze the main stages and 

strategic guidelines in the state policy for the integration of the Roma community in Bulgaria, with 

a special focus on its compliance with European principles and standards. Materials and methods: 

The study is based on a documentary and comparative analysis of strategic and regulatory documents 

at national and European level. The results of the analysis show that Bulgaria has been consistently 

building and developing a regulatory and institutional framework for Roma integration. The main 

results achieved are: the creation of a legislative framework for protection against discrimination; 

strengthening of inter-institutional cooperation; participation of Roma organizations in planning and 

monitoring processes; raising public awareness of the problems of the Roma community. 

Conclusion: The integration of the Roma community is a complex, long-term, and dynamic process 

that requires constant effort and cooperation between all parties. Challenges for the Roma 

community continue to exist in the areas of education, employment, and housing policy, where 

social inequalities remain significant. 

Keywords: Roma community, integration, national programs, state policy 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʀʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʦʮʠʘʣʥʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʝʜ ʩʲʚʨʝʤʝʥʥʦʪʦ ʙʲʣʛʘʨʩʢʦ ʦʙʱʝʩʪʚʦ. ʊʷ ʝ ʩʣʦʞʝʥ ʠ ʜʲʣʛʦʩʨʦʯʝʥ 

ʧʨʦʮʝʩ, ʢʦʡʪʦ ʠʟʠʩʢʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʫʩʠʣʠʷ ʠ ʢʦʦʨʜʠʥʠʨʘʥʠ ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʜʲʨʞʘʚʥʠʪʝ 

ʠʥʩʪʠʪʫʮʠʠ, ʤʝʩʪʥʠʪʝ ʚʣʘʩʪʠ ʠ ʛʨʘʞʜʘʥʩʢʦʪʦ ʦʙʱʝʩʪʚʦ (ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ, 2010). ʆʩʥʦʚʥʘʪʘ 

ʮʝʣ ʝ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʘʚʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʜʦʩʪʲʧ ʜʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʪʨʫʜ, ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ ʠ 

ʢʫʣʪʫʨʝʥ ʞʠʚʦʪ. ʇʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʜʠʩʢʨʠʤʠʥʘʮʠʷʪʘ ʠ ʩʦʮʠʘʣʥʦʪʦ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʨʦʤʠʪʝ. 

ʇʨʦʮʝʩʲʪ ʠʟʠʩʢʚʘ ʩʲʚʤʝʩʪʥʠ ʫʩʠʣʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʤʝʩʪʥʠʪʝ ʚʣʘʩʪʠ ʠ ʛʨʘʞʜʘʥʩʢʦʪʦ 

ʦʙʱʝʩʪʚʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʱʦʝʚʨʦʧʝʡʩʢʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʩʦʮʠʘʣʥʦ ʚʢʣʶʯʚʘʥʝ, ʢʘʢʪʦ ʠ 

ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʧʲʣʥʦʮʝʥʥʦ ʫʯʘʩʪʠʝ ʥʘ ʨʦʤʠʪʝ ʚ ʦʙʱʝʩʪʚʝʥʠʷ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʞʠʚʦʪ.  

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʦʩʥʦʚʥʠʪʝ ʝʪʘʧʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʥʘʩʦʢʠ ʚ ʜʲʨʞʘʚʥʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʚ ɹʲʣʛʘʨʠʷ. ʩʲʩ ʩʧʝʮʠʘʣʝʥ 

ʘʢʮʝʥʪ ʚʲʨʭʫ ʠ ʥʝʡʥʦʪʦ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʩʪʘʥʜʘʨʪʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠ: ʀʟʩʣʝʜʚʘʥʝʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʜʦʢʫʤʝʥʪʘʣʝʥ ʠ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ 

ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠ ʥʦʨʤʘʪʠʚʥʠ ʜʦʢʫʤʝʥʪʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʠ ʝʚʨʦʧʝʡʩʢʦ ʥʠʚʦ. ʆʩʥʦʚʥʠʪʝ 

ʠʟʪʦʯʥʠʮʠ ʚʢʣʶʯʚʘʪ ʈʘʤʢʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʦʤʠʪʝ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʱʝʩʪʚʦ 
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2010ï2020 ʛ., ʅʘʮʠʦʥʘʣʥʠʷ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ, ʄʦʥʠʪʦʨʠʥʛʦʚʠʷ ʜʦʢʣʘʜ ʧʦ ʠʥʠʮʠʘʪʠʚʘʪʘ 

Ăɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝ 2005ï2015 ʛ.ò, ʢʘʢʪʦ ʠ ʢʣʶʯʦʚʠ ʘʢʪʦʚʝ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 

ʩʲʶʟ ï ʜʠʨʝʢʪʠʚʠ, ʨʝʟʦʣʶʮʠʠ ʠ ʟʘʢʣʶʯʝʥʠʷ ʥʘ ʉʲʚʝʪʘ ʥʘ ɽʉ. ʀʟʧʦʣʟʚʘʥ ʝ ʢʘʯʝʩʪʚʝʥ ʤʝʪʦʜ 

ʥʘ ʘʥʘʣʠʟ, ʯʨʝʟ ʢʦʡʪʦ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʮʝʣʠʪʝ, ʧʨʠʦʨʠʪʝʪʠʪʝ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʠʥʪʝʛʨʘʮʠʦʥʥʠʪʝ ʤʝʨʢʠ. 

 

2. ʀɿʃʆɾɽʅʀɽ  

ʇʦʩʪʘʚʷʥʝ ʥʘ ʦʩʥʦʚʠʪʝ 

ʅʘʯʘʣʦʪʦ ʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʘʪʘ ʧʦʣʠʪʠʢʘ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʨʦʤʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʩʝ 

ʧʦʩʪʘʚʷ ʧʨʝʟ 1999ʛ ʩ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ ʟʘ ʨʘʚʥʦʧʨʘʚʥʦ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʦʤʠʪʝ. 

ʊʷ ʦʯʝʨʪʘʚʘ ʯʝʪʠʨʠ ʧʨʠʦʨʠʪʝʪʥʠ ʩʬʝʨʠ ï ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʞʠʣʠʱʥʠ ʫʩʣʦʚʠʷ, 

ʟʘʝʪʦʩʪ. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ɿ ʛʦʜʠʥʠ ɹʲʣʛʘʨʠʷ ʧʨʝʜʧʨʠʝʤʘ ʚʘʞʥʠ ʟʘʢʦʥʦʜʘʪʝʣʥʠ 

ʩʪʲʧʢʠ ʟʘ ʫʢʨʝʧʚʘʥʝ ʥʘ ʘʥʪʠʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʘʪʘ ʨʘʤʢʘ. ʇʨʠʝʤʘʥʝʪʦ ʥʘ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʦʪ 

ʜʠʩʢʨʠʤʠʥʘʮʠʷ (2003) ʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʂʦʤʠʩʠʷʪʘ ʟʘ ʟʘʱʠʪʘ ʦʪ ʜʠʩʢʨʠʤʠʥʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʩʥʦʚʦʧʦʣʘʛʘʱʠ ʤʦʤʝʥʪʠ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ 

ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʨʘʚʥʠ ʧʨʘʚʘ (ɿʘʢʦʥ ʟʘ ʟʘʱʠʪʘ ʦʪ ʜʠʩʢʨʠʤʠʥʘʮʠʷ, 2003). ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʘʟʠ 

ʧʨʦʛʨʘʤʘ ʩʝ ʠʟʛʨʘʜʠ ʠ ʅʘʮʠʦʥʘʣʥʠʷ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʧʦ ɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝ 

2005-2015 ʛ. ɺʘʞʝʥ ʝʪʘʧ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝ ʝ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ɹʲʣʛʘʨʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʠʥʠʮʠʘʪʠʚʘ Ăɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝ 2005ï2015 ʛ.ò, 

ʩʪʘʨʪʠʨʘʣʘ ʥʘ 2 ʬʝʚʨʫʘʨʠ 2005 ʛ. ʚ ʉʦʬʠʷ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʠʥʠʮʠʘʪʠʚʘ ʜʝʚʝʪ ʝʚʨʦʧʝʡʩʢʠ 

ʜʲʨʞʘʚʠ ʧʦʝʤʘʪ ʘʥʛʘʞʠʤʝʥʪ ʟʘ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʞʠʚʦʪʘ ʥʘ ʨʦʤʠʪʝ 

(ʄʦʥʠʪʦʨʠʥʛʦʚ ʜʦʢʣʘʜ, 2010). ʀʥʠʮʠʘʪʠʚʘʪʘ ʧʦʜʯʝʨʪʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ 

ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʪʷʭʥʦʪʦ ʩʦʮʠʘʣʥʦ ʠ 

ʠʢʦʥʦʤʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ. 

ʈʘʟʚʠʪʠʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʥʘʩʦʯʝʥʠ ʢʲʤ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʦʤʠʪʝ 

ɼʝʩʝʪʠʣʝʪʠʝʪʦ ʥʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝ 2005-2015 ʛʦʜʠʥʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʲʨʚʘʪʘ ʧʦ 

ʨʦʜʘ ʩʠ ʤʝʞʜʫʥʘʨʦʜʥʘ ʠʥʠʮʠʘʪʠʚʘ, ʥʘʩʦʯʝʥʘ ʢʲʤ ʢʦʦʨʜʠʥʠʨʘʥʠ ʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʜʲʨʞʘʚʠ ï 

ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʞʠʚʦʪ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ. ʉʪʘʨʪʠʨʘʣʘ ʦʬʠʮʠʘʣʥʦ ʥʘ 2 ʬʝʚʨʫʘʨʠ 2005 ʛ. ʚ ʉʦʬʠʷ, 

ʠʥʠʮʠʘʪʠʚʘʪʘ ʦʙʝʜʠʥʷʚʘ ʧʦʣʠʪʠʯʝʩʢʘʪʘ ʚʦʣʷ ʥʘ ʜʝʚʝʪ ʜʲʨʞʘʚʠ ï ɹʲʣʛʘʨʠʷ, ʍʲʨʚʘʪʠʷ, ʏʝʭʠʷ, 

ʋʥʛʘʨʠʷ, ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʷ, ʏʝʨʥʘ ʛʦʨʘ, ʈʫʤʲʥʠʷ, ʉʲʨʙʠʷ ʠ ʉʣʦʚʘʢʠʷ. ɼʲʨʞʘʚʠʪʝ 

ʜʝʢʣʘʨʠʨʘʪ ʦʙʱ ʘʥʛʘʞʠʤʝʥʪ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʜʠʩʢʨʠʤʠʥʘʮʠʷʪʘ ʠ ʩʦʮʠʘʣʥʦ-

ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ ʩʧʨʷʤʦ ʨʦʤʠʪʝ. ɺ ʦʩʥʦʚʘʪʘ Ⱬ ʩʪʦʠ ʧʨʠʥʮʠʧʲʪ ʟʘ ʘʢʪʠʚʥʦ 

ʫʯʘʩʪʠʝ ʥʘ ʨʦʤʠʪʝ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʣʘʥʠʨʘʥʝ, ʠʟʧʲʣʥʝʥʠʝ ʠ ʦʮʝʥʢʘ ʥʘ ʧʦʣʠʪʠʢʠʪʝ, ʢʦʠʪʦ ʛʠ 

ʟʘʩʷʛʘʪ (ʄʦʥʠʪʦʨʠʥʛʦʚ ʜʦʢʣʘʜ, 2010; ʅʘʮʠʦʥʘʣʝʥ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ, 2005ï2015). 

ʅʘʩʪʦʷʱʘʪʘ ʨʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʦʤʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʮʠʦʥʘʣʝʥ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪ, ʢʦʡʪʦ ʥʘʜʛʨʘʞʜʘ ʧʦʩʪʠʛʥʘʪʦʪʦ ʧʨʝʟ ʧʲʨʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ 

ʢʦʦʨʜʠʥʠʨʘʥʠ ʧʦʣʠʪʠʢʠ. ʊʷ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʘʚʥʘʪʘ ʠ ʧʦʣʠʪʠʯʝʩʢʘʪʘ ʨʘʤʢʘ 

ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʘʚʘʪʘ ʥʘ ʯʦʚʝʢʘ ʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʤʘʣʮʠʥʩʪʚʘʪʘ, ʢʘʢʪʦ 

ʠ ʩ ʆʙʱʠʪʝ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʨʦʤʠʪʝ, ʧʨʠʝʪʠ ʦʪ ʉʲʚʝʪʘ ʥʘ ɽʉ ʧʨʝʟ 2009 ʛ. 

ɼʦʢʫʤʝʥʪʲʪ ʦʪʨʘʟʷʚʘ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʪʨʘʥʘʪʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʦʜʭʦʜʠ ʢʲʤ ʨʦʤʩʢʘʪʘ ʠʥʪʝʛʨʘʮʠʷ (ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ, 2010ï2020). ʇʨʠ 

ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʩʘ ʩʧʘʟʝʥʠ ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʂʦʤʠʪʝʪʘ ʥʘ ʤʠʥʠʩʪʨʠʪʝ ʥʘ ʉʲʚʝʪʘ ʥʘ 
ɽʚʨʦʧʘ, ʟʘ ʧʦʟʠʪʠʚʥʠ ʜʝʡʩʪʚʠʷ, ʧʨʦʟʨʘʯʥʦʩʪ ʠ ʦʙʱʝʩʪʚʝʥ ʢʦʥʩʝʥʩʫʩ, ʧʨʠ ʩʪʨʠʢʪʥʦ 

ʧʨʠʜʲʨʞʘʥʝ ʢʲʤ ʜʝʤʦʢʨʘʪʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ. ʅʘʮʠʦʥʘʣʥʠʷʪ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ ʢʲʤ ʧʨʦʛʨʘʤʘʪʘ 

ʠʥʪʝʨʧʨʝʪʠʨʘ ʠʥʪʝʛʨʘʮʠʦʥʥʠʪʝ ʧʦʣʠʪʠʢʠ ʧʨʝʟ ʧʨʠʟʤʘʪʘ ʥʘ ʨʘʟʙʠʨʘʥʝʪʦ, ʯʝ ʨʦʤʩʢʘʪʘ 

ʦʙʱʥʦʩʪ ʨʘʟʧʦʣʘʛʘ ʩʲʩ ʟʥʘʯʠʤ ʩʦʮʠʘʣʝʥ, ʢʫʣʪʫʨʝʥ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʦʪʝʥʮʠʘʣ, ʢʦʡʪʦ ʧʨʠ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʘʚʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʤʦʞʝ ʜʘ ʜʦʧʨʠʥʝʩʝ ʩʲʱʝʩʪʚʝʥʦ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʱʝʩʪʚʦ. ʇʣʘʥʲʪ ʩʪʲʧʚʘ ʚʲʨʭʫ ʤʝʞʜʫʥʘʨʦʜʥʦ ʧʨʠʟʥʘʪʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʟʘʱʠʪʘ ʥʘ 

ʯʦʚʝʰʢʠʪʝ ʧʨʘʚʘ ʠ ʧʨʘʚʘʪʘ ʥʘ ʤʘʣʮʠʥʩʪʚʘʪʘ ʠ ʩʣʫʞʠ ʢʘʪʦ ʨʘʙʦʪʝʱ ʤʝʭʘʥʠʟʲʤ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ 

ʤʝʞʜʫ ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʤʝʩʪʥʘʪʘ ʚʣʘʩʪ ʠ ʛʨʘʞʜʘʥʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʠʥʠʮʠʘʪʠʚʘʪʘ Ăɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝñ ɹʲʣʛʘʨʠʷ 

ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʥʦʚ ʝʪʘʧ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʧʨʠʦʙʱʘʚʘʥʝ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ. 
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ʇʨʝʟ 2010 ʛ. ʝ ʧʨʠʝʪʘ ʈʘʤʢʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʨʦʤʠʪʝ ʚ ʙʲʣʛʘʨʩʢʦʪʦ ʦʙʱʝʩʪʚʦ 

2010ï2020 ʛ., ʢʦʷʪʦ ʧʦʩʪʘʚʷ ʧʦ-ʷʩʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʧʦʩʦʢʘ, ʩʲʦʙʨʘʟʝʥʘ ʩ ʥʘʩʪʲʧʠʣʠʪʝ ʧʨʦʤʝʥʠ 

ʚ ʩʦʮʠʘʣʥʘʪʘ ʠ ʠʢʦʥʦʤʠʯʝʩʢʘʪʘ ʩʨʝʜʘ ʚ ʩʪʨʘʥʘʪʘ. (ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ, 2010). ʇʨʦʛʨʘʤʘʪʘ ʝ 

ʠʟʛʦʪʚʝʥʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ ʩʦʮʠʘʣʥʦ ʚʢʣʶʯʚʘʥʝ ʠ ʩ ʆʙʱʠʪʝ 

ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʨʦʤʠʪʝ, ʧʨʠʝʪʠ ʦʪ ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʧʨʝʟ 2009 

ʛ. (Council of the European Union, 2009). ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʝ ʦʪʜʝʣʝʥʦ ʥʘ ʨʘʟʙʠʨʘʥʝʪʦ, ʯʝ 

ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʝʩʫʨʩ ʟʘ ʨʘʟʚʠʪʠʝ, ʘ ʥʝ ʩʘʤʦ ʛʨʫʧʘ, ʥʫʞʜʘʝʱʘ ʩʝ ʦʪ 

ʧʦʜʢʨʝʧʘ. ʇʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʨʦʤʠʪʝ ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʢʘʪʦ ʬʘʢʪʦʨ ʟʘ ʦʙʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʩʪʨʘʥʘʪʘ (European Commission, 2008). ʊʦʟʠ ʘʢʮʝʥʪ 

ʧʨʦʤʝʥʷ ʧʦʜʭʦʜʘ ʢʲʤ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʤʝʨʢʠʪʝ ʠ ʥʘʩʲʨʯʘʚʘ ʧʦ-ʰʠʨʦʢʦ ʫʯʘʩʪʠʝ ʥʘ ʩʘʤʠʪʝ 

ʨʦʤʠ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ. ɺʦʜʝʱʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʩʣʝʜʚʘʪ 

ʦʙʱʦʝʚʨʦʧʝʡʩʢʠʪʝ ʧʦʣʠʪʠʢʠ ʟʘ ʨʘʚʥʦʧʦʩʪʘʚʝʥʦʩʪ ʠ ʥʘʩʲʨʯʘʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʦʪʦ ʚʢʣʶʯʚʘʥʝ. 

ʉʨʝʜ ʪʷʭ ʩʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʷʪ ʠ ʥʝʜʠʩʢʨʠʤʠʥʘʮʠʦʥʝʥ ʧʦʜʭʦʜ, ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʨʦʤʠʪʝ, 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʠʥʩʪʠʪʫʮʠʠ ʠ ʛʨʘʞʜʘʥʩʢʦ ʦʙʱʝʩʪʚʦ, ʨʘʚʝʥʩʪʚʦʪʦ ʤʝʞʜʫ ʧʦʣʦʚʝʪʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʣʠʪʠʢʠ, ʦʩʥʦʚʘʥʠ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ (Council of the European Union, 

2009). ʇʨʘʚʥʘʪʘ ʨʘʤʢʘ ʝ ʧʦʜʢʨʝʧʝʥʘ ʠ ʦʪ ʝʚʨʦʧʝʡʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʟʘ ʨʘʚʥʦ ʪʨʝʪʠʨʘʥʝ, 

ʚʢʣʶʯʠʪʝʣʥʦ ɼʠʨʝʢʪʠʚʘ 2000/43/ɽʆ ʠ ɼʠʨʝʢʪʠʚʘ 2000/78/ɽʆ, ʢʦʠʪʦ ʛʘʨʘʥʪʠʨʘʪ ʟʘʱʠʪʘ ʦʪ 

ʜʠʩʢʨʠʤʠʥʘʮʠʷ ʥʘ ʨʘʩʦʚʘ, ʝʪʥʠʯʝʩʢʘ ʠʣʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʦʩʥʦʚʘ. ɼʦʢʫʤʝʥʪʲʪ ʦʧʨʝʜʝʣʷ ʠ 

ʰʝʩʪ ʢʣʶʯʦʚʠ ʧʨʠʦʨʠʪʝʪʥʠ ʦʙʣʘʩʪʠ, ʚ ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʢʦʥʮʝʥʪʨʠʨʘʪ ʫʩʠʣʠʷʪʘ ʥʘ 

ʠʥʩʪʠʪʫʮʠʠʪʝ: ʦʙʨʘʟʦʚʘʥʠʝ, ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʞʠʣʠʱʥʠ ʫʩʣʦʚʠʷ, ʟʘʝʪʦʩʪ, ʥʝʜʠʩʢʨʠʤʠʥʘʮʠʷ ʠ 

ʢʫʣʪʫʨʘ. ʊʘʟʠ ʨʘʟʰʠʨʝʥʘ ʨʘʤʢʘ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʮʷʣʦʩʪʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ 

ʧʨʝʜ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʠ ʧʦ-ʢʦʤʧʣʝʢʩʥʠ ʨʝʰʝʥʠʷ (European Parliament, 2005; 2006; 2009). 

ʂʦʥʢʨʝʪʥʠʪʝ ʤʝʨʢʠ ʚʲʚ ʚʩʷʢʘ ʦʙʣʘʩʪ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʚ ʅʘʮʠʦʥʘʣʥʠʷ ʧʣʘʥ ʟʘ ʜʝʡʩʪʚʠʝ, ʢʦʡʪʦ 

ʦʧʨʝʜʝʣʷ ʦʪʛʦʚʦʨʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʠ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ ʥʘʧʨʝʜʲʢ. 

 

3. ʈɽɿʋʃʊɸʊʀ 

ɸʥʘʣʠʟʲʪ ʥʘ ʜʲʨʞʘʚʥʠʪʝ ʧʦʣʠʪʠʢʠ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʚ ɹʲʣʛʘʨʠʷ 

ʧʦʢʘʟʚʘ, ʯʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʩʪʨʘʥʘʪʘ ʝ ʠʟʛʨʘʞʜʘʣʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʨʘʤʢʘ, ʩʲʦʙʨʘʟʝʥʘ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʠʦʨʠʪʝʪʠ ʟʘ ʨʘʚʝʥʩʪʚʦ, ʥʝʜʠʩʢʨʠʤʠʥʘʮʠʷ 

ʠ ʩʦʮʠʘʣʥʦ ʧʨʠʦʙʱʘʚʘʥʝ. ʇʨʠʝʪʠ ʩʘ ʨʝʜʠʮʘ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʬʦʨʤʘʣʥʦ ʧʦʩʪʘʚʷʪ ɹʲʣʛʘʨʠʷ 

ʚ ʩʠʥʭʨʦʥ ʩ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʘʥʜʘʨʪʠ ï ʦʪ ʈʘʤʢʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʦʪ 1999 ʛ., ʧʨʝʟ ʧʝʨʠʦʜʘ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʠʥʠʮʠʘʪʠʚʘ Ăɼʝʩʝʪʠʣʝʪʠʝ ʥʘ ʨʦʤʩʢʦʪʦ ʚʢʣʶʯʚʘʥʝñ, ʜʦ ʈʘʤʢʦʚʘʪʘ ʧʨʦʛʨʘʤʘ 

2010ï2020 ʛ. (Council of the European Union, 2009; European Commission, 2008). ɺʲʧʨʝʢʠ ʪʘʟʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʨʝʘʣʥʦʪʦ ʩʦʮʠʘʣʥʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʦʩʪʘʚʘ ʦʛʨʘʥʠʯʝʥʦ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʚ ʥʷʢʦʠ ʢʣʶʯʦʚʠ ʩʬʝʨʠ. ʆʪ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʠʥʪʝʛʨʘʮʠʦʥʥʘʪʘ ʧʦʣʠʪʠʢʘ 

ʠʤʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʥʘʡ-ʚʘʞʥʠʷʪ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʜʲʣʛʦʩʨʦʯʥʦ 

ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ. ɼʘʥʥʠʪʝ ʦʙʘʯʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʦʙʣʝʤʠʪʝ ʩʲʩ 

ʩʝʛʨʝʛʘʮʠʷʪʘ, ʨʘʥʥʦʪʦ ʥʘʧʫʩʢʘʥʝ ʥʘ ʫʯʠʣʠʱʝ ʠ ʥʠʩʢʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʦʩʪʠʞʝʥʠʷ 

ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʙʲʜʘʪ ʩʲʱʝʩʪʚʝʥ ʧʨʦʙʣʝʤ. ʉʧʦʨʝʜ ʘʥʘʣʠʟʠ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʙʘʥʢʘ ʠ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʦʩʥʦʚʥʠ ʧʨʘʚʘ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʨʦʤʩʢʠʪʝ ʜʝʮʘ ʚ ɹʲʣʛʘʨʠʷ ʫʯʘʪ ʚ 

ʩʦʮʠʘʣʥʦ ʠʟʦʣʠʨʘʥʠ ʠʣʠ ʩʤʝʩʝʥʠ ʫʯʠʣʠʱʘ, ʢʦʝʪʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʦʛʨʘʥʠʯʝʥʘ ʩʦʮʠʘʣʠʟʘʮʠʷ ʠ 

ʧʦ-ʥʠʩʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ (World Bank, 2014; FRA, 2016). ʆʩʚʝʥ ʪʦʚʘ 

ʨʘʥʥʦʪʦ ʥʘʧʫʩʢʘʥʝ ʥʘ ʫʯʠʣʠʱʝ ʦʩʪʘʚʘ ʚʠʩʦʢʦ, ʘ ʧʨʝʭʦʜʲʪ ʢʲʤ ʛʠʤʥʘʟʠʘʣʥʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʟʘʪʨʫʜʥʝʥ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʝ ʥʘʣʠʮʝ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʧʨʝʜʫʯʠʣʠʱʥʦʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʣʠʧʩʚʘʪ ʫʩʪʦʡʯʠʚʠ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʜʘ ʧʦʜʢʨʝʧʷʪ ʩʝʤʝʡʩʪʚʘʪʘ, ʜʘ ʥʘʤʘʣʷʪ 

ʦʪʩʲʩʪʚʠʷʪʘ ʠ ʜʘ ʦʩʠʛʫʨʷʪ ʘʢʪʠʚʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʫʯʠʣʠʱʝʪʦ ʠ ʦʙʱʥʦʩʪʪʘ (European 

Commission, 2019). ʅʦʚʠʷʪ ʬʦʢʫʩ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʨʦʤʩʢʠʪʝ ʜʝʮʘ, ʠʟʚʝʜʝʥ ʦʪ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪʠ ʟʘ ʧʝʨʠʦʜʘ 2021-2030 ʛ. ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʟʥʘʯʠʤʦʩʪʪʘ ʦʪ ʦʙʨʘʟʦʚʘʥʠʝ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʨʦʜʠʪʝʣʩʢʠʪʝ ʥʘʛʣʘʩʠ, ʩ ʘʢʮʝʥʪ ʝʬʝʢʪʠʚʥʦʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ñʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʥʩʪʠʪʫʮʠʷ-ʩʝʤʝʡʩʪʚʦò (ɺʝʣʠʯʢʦʚʘ, 2023). 

ʄʘʢʘʨ ʜʲʨʞʘʚʥʠʪʝ ʠ ʝʚʨʦʧʝʡʩʢʠʪʝ ʧʨʦʛʨʘʤʠ ʜʘ ʧʨʝʜʚʠʞʜʘʪ ʤʝʨʢʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ, ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʙʝʟʨʘʙʦʪʥʠʪʝ ʠ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʧʘʟʘʨʘ ʥʘ 

ʪʨʫʜʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʩʪʘʚʘʪ ʥʝʟʘʜʦʚʦʣʠʪʝʣʥʠ. ʉʧʦʨʝʜ ʜʘʥʥʠ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ 

UNDP ʨʦʤʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʙʲʜʘʪ ʚ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʟʘʩʝʛʥʘʪʠ ʦʪ ʙʝʟʨʘʙʦʪʠʮʘ, 
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ʘ ʩʨʝʜ ʟʘʝʪʠʪʝ ʧʨʝʦʙʣʘʜʘʚʘʪ ʥʠʩʢʦʢʚʘʣʠʬʠʮʠʨʘʥʠ ʠ ʥʠʩʢʦʧʣʘʪʝʥʠ ʧʦʟʠʮʠʠ (UNDP, 2012; 

European Commission, 2020). ʉʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʙʘʨʠʝʨʠ, ʢʘʪʦ ʣʠʧʩʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʣʠʧʩʘ ʥʘ ʤʦʙʠʣʥʦʩʪ, ʩʝʛʨʝʛʠʨʘʥʘ ʞʠʣʠʱʥʘ ʩʨʝʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʪ ʩ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ 

ʩʪʝʨʝʦʪʠʧʠ ʠ ʪʨʫʜʦʚʘ ʜʠʩʢʨʠʤʠʥʘʮʠʷ. ʀʤʝʥʥʦ ʟʘʝʪʦʩʪʪʘ ʥʘʡ-ʷʩʥʦ ʨʘʟʢʨʠʚʘ ʛʨʘʥʠʮʘʪʘ ʤʝʞʜʫ 

ʬʦʨʤʘʣʥʘ ʠ ʨʝʘʣʥʘ ʠʥʪʝʛʨʘʮʠʷ. ɼʦʢʘʪʦ ʧʦʣʠʪʠʢʠʪʝ ʧʦʩʪʘʚʷʪ ʘʢʮʝʥʪ ʚʲʨʭʫ ʫʤʝʥʠʷ ʠ 

ʦʙʫʯʝʥʠʝ, ʝʞʝʜʥʝʚʥʘʪʘ ʨʝʘʣʥʦʩʪ ʚ ʤʥʦʛʦ ʨʦʤʩʢʠ ʢʚʘʨʪʘʣʠ ʝ ʙʝʣʷʟʘʥʘ ʦʪ ʠʢʦʥʦʤʠʯʝʩʢʘ 

ʥʝʩʠʛʫʨʥʦʩʪ, ʚʨʝʤʝʥʥʘ ʟʘʝʪʦʩʪ ʠʣʠ ʥʘʧʲʣʥʦ ʣʠʧʩʘ ʥʘ ʪʨʫʜʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ. ɿʘʪʦʚʘ 

ʫʩʪʦʡʯʠʚʦʪʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩʲʯʝʪʘʥʦ ʩ ʪʝʨʠʪʦʨʠʘʣʥʠ ʤʝʨʢʠ, 

ʢʘʪʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʦʩʪʲʧ ʜʦ ʪʨʘʥʩʧʦʨʪ, ʩʦʮʠʘʣʥʠ ʫʩʣʫʛʠ ʠ ʘʢʪʠʚʥʘ ʨʦʣʷ 

ʥʘ ʦʙʱʠʥʠʪʝ. 

ʈʝʘʣʥʘʪʘ ʠʥʪʝʛʨʘʮʠʷ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʩʪʠʛʥʘʪʘ ʯʨʝʟ ʤʝʭʘʥʠʯʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʘʚʠʣʘ 

ʠ ʤʦʜʝʣʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʤʥʦʟʠʥʩʪʚʦʪʦ. ʄʥʦʛʦ ʦʪ ʤʝʨʢʠʪʝ ʦʩʪʘʚʘʪ ʥʝʝʬʝʢʪʠʚʥʠ, ʟʘʱʦʪʦ ʩʝ 

ʦʩʥʦʚʘʚʘʪ ʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘʪʘ, ʯʝ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʪʨʷʙʚʘ ʜʘ ʩʝ Ăʘʜʘʧʪʠʨʘñ ʢʲʤ ʩʪʘʥʜʘʨʪʠʪʝ 

ʥʘ ʦʙʱʝʩʪʚʦʪʦ, ʚʤʝʩʪʦ ʧʦʣʠʪʠʢʠʪʝ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʢʫʣʪʫʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʠ 

ʨʝʘʣʥʠʪʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʠʪʦ ʞʠʚʝʷʪ ʭʦʨʘʪʘ (FRA, 2016). ʆʪʪʫʢ ʩʣʝʜʚʘ ʠ ʚʘʞʥʦ ʥʘʙʣʶʜʝʥʠʝ: 

ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʤʝʭʘʥʠʯʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ Ăʧʨʘʚʠʣʘñ, ʥʦʨʤʠ ʠ ʩʪʘʥʜʘʨʪʠ, 

ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʤʥʦʟʠʥʩʪʚʦʪʦ. ʇʨʦʤʝʥʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʣʘʛʘʪ ʝʜʥʦʩʪʨʘʥʥʦ ʯʨʝʟ 

ʦʙʨʘʟʦʚʘʪʝʣʥʠ, ʩʦʮʠʘʣʥʠ ʠʣʠ ʨʝʛʫʣʘʪʦʨʥʠ ʤʝʭʘʥʠʟʤʠ, ʙʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʜʠʘʣʦʛ ʠ ʨʝʘʣʥʦ 

ʫʯʘʩʪʠʝ ʥʘ ʨʦʤʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. ʅʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʠ 

ʜʦʢʣʘʜʠ ʧʦʜʯʝʨʪʘʚʘʪ, ʯʝ ʚʩʷʢʘ ʧʦʣʠʪʠʢʘ, ʢʦʷʪʦ ʥʝ ʦʪʯʠʪʘ ʢʫʣʪʫʨʥʘʪʘ ʠʜʝʥʪʠʯʥʦʩʪ, 

ʪʨʘʜʠʮʠʠʪʝ ʠ ʘʚʪʦʥʦʤʥʦʩʪʪʘ ʥʘ ʦʙʱʥʦʩʪʪʘ, ʦʩʪʘʚʘ ʥʝʝʬʝʢʪʠʚʥʘ ʠʣʠ ʚʦʜʠ ʜʦ ʚʨʝʤʝʥʥʠ 

ʨʝʟʫʣʪʘʪʠ (ʄʦʥʠʪʦʨʠʥʛʦʚ ʜʦʢʣʘʜ, 2010; National Roma Integration Strategies Report, 2019). 

ʇʦʣʦʞʠʪʝʣʥʠʪʝ ʧʨʘʢʪʠʢʠ ʥʘ ʤʝʩʪʥʦ ʥʠʚʦ ï ʢʘʪʦ ʨʘʙʦʪʘʪʘ ʥʘ ʨʦʤʩʢʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 

ʠ ʟʜʨʘʚʥʠ ʤʝʜʠʘʪʦʨʠ, ʩʤʝʩʝʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʧʨʦʛʨʘʤʠ, ʠʥʠʮʠʘʪʠʚʠʪʝ ʟʘ ʤʝʩʪʥʦ 

ʧʘʨʪʥʴʦʨʩʪʚʦ ʠ ʢʫʣʪʫʨʥʠʷ ʜʠʘʣʦʛ ï ʧʦʢʘʟʚʘʪ, ʯʝ ʫʩʧʝʭ ʠʤʘ ʪʘʤ, ʢʲʜʝʪʦ ʧʦʣʠʪʠʢʠʪʝ ʩʘ 

ʩʲʦʙʨʘʟʝʥʠ ʩ ʢʦʥʢʨʝʪʥʘʪʘ ʦʙʱʥʦʩʪ, ʘ ʥʝ ʥʘʣʦʞʝʥʠ ʦʪ ʚʲʥʰʝʥ ʘʚʪʦʨʠʪʝʪ (European Parliament, 

2005). ʊʦʚʘ ʧʦʪʚʲʨʞʜʘʚʘ, ʯʝ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʨʦʤʠʪʝ ʢʘʪʦ ʘʢʪʠʚʥʠ ʫʯʘʩʪʥʠʮʠ ï ʘ ʥʝ ʦʙʝʢʪʠ ʥʘ 

ʜʲʨʞʘʚʥʘ ʧʦʣʠʪʠʢʘ ï ʝ ʢʣʶʯʦʚʦ ʫʩʣʦʚʠʝ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʀʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʝ ʩʣʦʞʝʥ, ʜʲʣʛʦʩʨʦʯʝʥ ʠ ʜʠʥʘʤʠʯʝʥ ʧʨʦʮʝʩ, ʢʦʡʪʦ 

ʠʟʠʩʢʚʘ ʧʦʩʪʦʷʥʥʠ ʫʩʠʣʠʷ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʚʩʠʯʢʠ ʩʪʨʘʥʠ. ʇʨʦʚʝʞʜʘʥʠʪʝ ʧʦʣʠʪʠʢʠ 

ʚ ɹʲʣʛʘʨʠʷ ʜʝʤʦʥʩʪʨʠʨʘʪ ʥʘʧʨʝʜʲʢ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʪʘʙʠʣʥʘ ʧʨʘʚʥʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʘ 

ʨʘʤʢʘ, ʥʦ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠʤ ʟʘʚʠʩʠ ʦʪ ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʩʘʤʠʪʝ ʨʦʤʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʚʟʝʤʘʥʝ 

ʥʘ ʨʝʰʝʥʠʷ. ʆʪ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʧʲʨʚʘʪʘ ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ ʧʨʝʟ 1999 ʛ. ʜʦ ʧʨʦʛʨʘʤʘʪʘ ʟʘ 

ʧʝʨʠʦʜʘ 2010ï2020 ʛ. ʩʝ ʥʘʙʣʶʜʘʚʘ ʝʚʦʣʶʮʠʷ ʦʪ ʦʪʜʝʣʥʠ ʤʝʨʢʠ ʢʲʤ ʩʠʩʪʝʤʥʘ ʜʲʨʞʘʚʥʘ 

ʧʦʣʠʪʠʢʘ, ʠʥʪʝʛʨʠʨʘʥʘ ʚ ʝʚʨʦʧʝʡʩʢʠʷ ʢʦʥʪʝʢʩʪ. ʆʩʥʦʚʥʠʪʝ ʧʦʩʪʠʛʥʘʪʠ ʨʝʟʫʣʪʘʪʠ ʩʝ 

ʠʟʨʘʟʷʚʘʪ ʚ: 

¶ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʙʘʟʘ ʟʘ ʟʘʱʠʪʘ ʦʪ ʜʠʩʢʨʠʤʠʥʘʮʠʷ; 

¶ ʟʘʩʠʣʚʘʥʝ ʥʘ ʤʝʞʜʫʠʥʩʪʠʪʫʮʠʦʥʘʣʥʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ; 

¶ ʫʯʘʩʪʠʝ ʥʘ ʨʦʤʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʣʘʥʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣ; 

¶ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʨʦʤʩʢʘʪʘ 

ʦʙʱʥʦʩʪ. 

ʀʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ ʜʥʝʩ ʝ ʯʘʩʪʠʯʥʦ ʧʦʩʪʠʛʥʘʪʘ, ʥʦ ʦʩʪʘʚʘ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ. ɿʘʢʦʥʦʜʘʪʝʣʥʘʪʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʘʪʘ ʦʩʥʦʚʘ ʝ ʩʠʣʥʦ 

ʨʘʟʚʠʪʘ, ʥʦ ʨʝʘʣʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʠʟʠʩʢʚʘ: 

¶ ʧʦ-ʜʲʣʙʦʢ ʤʝʞʜʫʩʝʢʪʦʨʝʥ ʧʦʜʭʦʜ; 

¶ ʧʦʜʢʨʝʧʘ ʥʘ ʤʝʩʪʥʠʪʝ ʚʣʘʩʪʠ ʩ ʨʝʘʣʥʠ ʨʝʩʫʨʩʠ; 

¶ ʫʩʪʦʡʯʠʚʠ, ʘ ʥʝ ʧʨʦʝʢʪʥʠ ʤʝʨʢʠ; 

¶ ʩʠʩʪʝʤʥʦ ʫʯʘʩʪʠʝ ʥʘ ʨʦʤʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʧʦʣʠʪʠʢʠ, ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʢʫʣʪʫʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʦʙʱʥʦʩʪʪʘ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʙʦʨʙʘ ʩ ʜʠʩʢʨʠʤʠʥʘʮʠʷʪʘ ʠ ʩʝʛʨʝʛʘʮʠʷʪʘ. 

ʇʨʠʦʙʱʘʚʘʥʝ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʯʨʝʟ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʤʝʨʢʠ ʠʣʠ ʯʨʝʟ ʥʘʣʘʛʘʥʝ 
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ʥʘ ʤʦʜʝʣʠ ʥʘ ʧʦʚʝʜʝʥʠʝ. ʊʦʚʘ ʝ ʚʟʘʠʤʝʥ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʧʨʝʜʧʦʣʘʛʘ ʫʚʘʞʝʥʠʝ ʢʲʤ ʢʫʣʪʫʨʥʘʪʘ 

ʠʜʝʥʪʠʯʥʦʩʪ, ʨʝʘʣʝʥ ʜʠʘʣʦʛ ʠ ʘʥʛʘʞʠʨʘʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʩʪʨʘʥʠ. ʋʩʧʝʭʲʪ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ ʝ 

ʠʥʜʠʢʘʪʦʨ ʟʘ ʟʨʝʣʦʩʪʪʘ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʘʪʘ ʜʲʨʞʘʚʘ ʠ ʟʘ ʩʧʦʩʦʙʥʦʩʪʪʘ Ⱬ ʜʘ ʛʘʨʘʥʪʠʨʘ ʨʘʚʥʠ 

ʧʨʘʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʚʩʠʯʢʠ ʩʚʦʠ ʛʨʘʞʜʘʥʠ.ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʝʜ ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ 

ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ ʚ ʦʙʣʘʩʪʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ, ʟʘʝʪʦʩʪʪʘ ʠ ʞʠʣʠʱʥʘʪʘ ʧʦʣʠʪʠʢʘ, 

ʢʲʜʝʪʦ ʩʦʮʠʘʣʥʠʪʝ ʥʝʨʘʚʝʥʩʪʚʘ ʦʩʪʘʚʘʪ ʟʥʘʯʠʪʝʣʥʠ. 
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ʈʆʃʗ ʅɸ ʄɽɾɼʋʂʃɽʊʒʏʅʀʊɽ ʂʆʅʊɸʂʊʀ ʊʀʇ TIGHT 

JUNCTION ʆʊ ʏʈɽɺʅɸʊɸ ʄʋʂʆɿʅɸ ɹɸʈʀɽʈɸ ɺ 

ʃʀʇʆʇʆʃʀɿɸʍɸʈʀɼʅɸ ʊʈɸʅʉʃʆʂɸʎʀʗ ʀ ɽʅɼʆʊʆʂʉɽʄʀʗ 

ʉʘʙʨʠ ʉʘʙʨʠ1, ʅʘʜʷ ʇʝʥʢʦʚʘ1, ʗʥʠ ʅʠʢʦʣʦʚ2, ʇʝʧʘ ɸʪʘʥʘʩʦʚʘ1 
1ʂʘʪʝʜʨʘ ʧʦ ɸʥʘʪʦʤʠʷ, ʍʠʩʪʦʣʦʛʠʷ ʠ ɽʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʌʘʢʫʣʪʝʪ ʧʦ ɼʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ, ʩʪʫʜʝʥʪ 

 

ROLE OF TIGHT JUNCTIONS OF THE INTESTINAL MUCOSAL 

BARRIER IN LIPOPOLYSACCHARIDE  TRANSLOCATION AND 

ENDOTOXEMIA  

Sabri Sabri1, Nadya Penkova1, Yani Nicolov2, Pepa Atanassova1 
1Deptartment of Anatomy, Histology and Embryology, 

Medical University of Plovdiv 
2Faculty of Dental Medicine, Medical University of Plovdiv, Student 

 

Abstract: Endotoxins are lipopolysaccharides (LPS), a major component of the outer cell 

wall of gram-negative bacteria of the intestinal microbiota. The intestinal mucosal barrier prevents 

the translocation of LPS from the intestinal lumen into the blood vessels of the mucosa and the 

systemic circulation. The resulting endotoxemia initiates low-grade chronic inflammation in a 

number of organs and systems. The intestinal mucosal barrier has three main components. The first 

component includes the mucus adjacent to the intestinal wall and the cellular glycocalyx. The second 

component is the intestinal covering epithelium. The third component is the loose connective tissue 

of the mucosa and submucosa with the blood vessels, cells and molecules of the immune defense in 

it. The aim of our study is to summarize the literature data on the structure of the main element in 

the intestinal mucosal barrier ï tight junctions, which control the flow of molecules in the 

intercellular space between enterocytes of the gut epithelium. The integrity of the intestinal 

epithelium, which determines intestinal permeability, plays a key role in the pathogenetic 

mechanisms of inflammatory bowel diseases and metabolic syndrome. 

Keywords: intestinal mucosal barrier, tight junction, occludin, claudine, lipopolysaccharide 

(LPS) 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʃʠʧʦʧʦʣʠʟʘʭʘʨʠʜʠʪʝ (LPS) ʩʘ ʦʩʥʦʚʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʚʲʥʰʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʪʝʥʘ ʥʘ ʛʨʘʤ-

ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʙʘʢʪʝʨʠʠ ʚ ʩʲʩʪʘʚʘ ʥʘ ʯʨʝʚʥʘʪʘ ʤʠʢʨʦʙʠʦʪʘ (Raetz & Whitfield, 2001). ʊʝ 

ʠʟʧʲʣʥʷʚʘʪ ʬʫʥʢʮʠʠʪʝ ʥʘ ʝʥʜʦʪʦʢʩʠʥʠ ʠ ʧʨʝʜʠʟʚʠʢʚʘʪ ʩʠʣʥʘ ʠʤʫʥʥʘ ʨʝʘʢʮʠʷ ʚ ʦʨʛʘʥʠʟʤʘ. 

ʊʨʘʥʩʣʦʢʘʮʠʷʪʘ ʥʘ LPS ʦʪ ʯʨʝʚʥʠʷ ʣʫʤʝʥ ʚ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʥʘ ʯʨʝʚʥʘʪʘ ʤʫʢʦʟʘ 

ʧʨʝʜʠʟʚʠʢʚʘ ʝʥʜʦʪʦʢʩʝʤʠʷ, ʩʪʠʤʫʣʠʨʘʱʘ ʥʠʩʢʦʩʪʝʧʝʥʥʦ ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ ʚ ʨʝʜʠʮʘ 

ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʧʦʚʠʰʝʥʦ ʥʠʚʦ ʥʘ ʮʠʨʢʫʣʠʨʘʱʠʪʝ ʮʠʪʦʢʠʥʠ ʠ ʠʥʬʣʘʤʘʪʦʨʥʠ 

ʧʨʦʪʝʠʥʠ ʢʘʪʦ ʉ-ʨʝʘʢʪʠʚʥʠʷ ʧʨʦʪʝʠʥ, ʠʥʪʝʨʣʝʚʢʠʥʠ (IL-1, IL-6 ʠ ʜʨ.), ʪʫʤʦʨ ʥʝʢʨʦʪʠʯʝʥ 

ʬʘʢʪʦʨ ʘʣʬʘ (TNF-Ŭ), ʣʝʧʪʠʥ ʠ ʘʜʠʧʦʥʝʢʪʠʥ. ʎʠʨʢʫʣʠʨʘʱʠʪʝ ʯʨʝʚʥʠ ʝʥʜʦʪʦʢʩʠʥʠ ʩʘ ʢʣʶʯʦʚ 

ʬʘʢʪʦʨ ʚ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʥʠʩʢʦʩʪʝʧʝʥʥʦʪʦ ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ (Di Vincenzo et al., 2023). 

ʊʝ ʩʝ ʷʚʷʚʘʪ ʠʥʠʮʠʠʨʘʱ ʬʘʢʪʦʨ ʧʨʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ ʠ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ 
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ʯʨʝʚʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʢʘʪʦ ʙʦʣʝʩʪ ʥʘ ʂʨʦʥ ʠ ʫʣʮʝʨʦʟʝʥ ʢʦʣʠʪ, ʢʘʢʪʦ ʠ ʥʘ ʥʷʢʦʠ ʬʫʥʢʮʠʦʥʘʣʥʠ 

ʯʨʝʚʥʠ ʨʘʟʩʪʨʦʡʩʪʚʘ ʢʘʪʦ ʩʠʥʜʨʦʤʘ ʥʘ ʨʘʟʜʨʘʟʥʝʥʦʪʦ ʯʝʨʚʦ (IBS ï irritable bowel syndrome). 

ʏʨʝʚʥʘʪʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʪʨʘʥʩʣʦʢʘʮʠʷʪʘ ʥʘ LPS ʦʪ ʯʨʝʚʥʠʷ ʣʫʤʝʥ ʚ 

ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʥʘ ʣʠʛʘʚʠʮʘʪʘ ʠ ʩʠʩʪʝʤʥʦʪʦ ʢʨʲʚʦʦʙʨʘʱʝʥʠʝ (Turner, 2009). 

ʎʝʣʪʘ ʥʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʦʙʦʙʱʠʤ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ ʟʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʤʝʞʜʫʢʣʝʪʲʯʥʠ ʢʦʥʪʘʢʪʠ ʪʠʧ tight junction ʦʪ ʯʨʝʚʥʘʪʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ, ʢʦʠʪʦ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʧʦʪʦʢʘ ʥʘ ʤʦʣʝʢʫʣʠ ʚ ʤʝʞʜʫʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʧʦʢʨʠʚʥʠʷ ʝʧʠʪʝʣ ʠ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʣʠʧʦʧʦʣʠʟʘʭʘʨʠʜʥʘʪʘ ʪʨʘʥʩʣʦʢʘʮʠʷ ʠ ʝʥʜʦʪʦʢʩʝʤʠʷ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʏʨʝʚʥʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ 

ʏʨʝʚʥʘʪʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ ʠʤʘ ʪʨʠ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʘ. ʇʲʨʚʠ, ʝʢʩʪʨʘʮʝʣʫʣʘʨʝʥ 

ʢʦʤʧʦʥʝʥʪ. ʊʦʡ ʚʢʣʶʯʚʘ ʤʫʩʢʫʩʲʪ, ʧʨʠʣʝʞʘʱ ʢʲʤ ʯʨʝʚʥʘʪʘ ʩʪʝʥʘ ʠ ʢʣʝʪʲʯʥʠʷʪ ʛʣʠʢʦʢʘʣʠʢʩ. 

ɻʣʠʢʦʢʘʣʠʢʩʲʪ ʝ ʦʙʨʘʟʫʚʘʥ ʦʪ ʢʲʩʦʚʝʨʝʞʥʠ ʧʦʣʠʟʘʭʘʨʠʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʙʝʣʪʲʮʠ ʦʪ ʢʣʝʪʲʯʥʘʪʘ 

ʤʝʤʙʨʘʥʘ ʥʘ ʝʥʪʝʨʦʮʠʪʠʪʝ. ʊʦʟʠ ʚʲʥʰʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʯʨʝʚʥʘʪʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʬʠʟʠʯʝʩʢʘ ʙʘʨʠʝʨʘ, ʢʦʷʪʦ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʘʜʭʝʟʠʷʪʘ ʥʘ ʙʘʢʪʝʨʠʠʪʝ ʢʲʤ 

ʝʥʪʝʨʦʮʠʪʠʪʝ. ɺ ʥʝʛʦ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʝʥʟʠʤʠ ʟʘ ʧʨʠʩʪʝʥʥʦ ʭʨʘʥʦʩʤʠʣʘʥʝ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ 

ʨʝʜʠʮʘ ʧʨʦʪʝʢʪʠʚʥʠ ʘʥʪʠʤʠʢʨʦʙʥʠ ʧʨʦʪʝʠʥʠ, ʢʘʪʦ ʠ ʩʝʢʨʝʪʦʨʥʠʷ ʠʤʫʥʦʛʣʦʙʫʣʠʥ ɸ, IgA. 

ɺʪʦʨʠ, ʢʣʝʪʲʯʝʥ ʢʦʤʧʦʥʝʥʪ. ʊʦʡ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʧʦʢʨʠʚʥʠʷ ʯʨʝʚʝʥ ʝʧʠʪʝʣ. ʆʩʥʦʚʥʠʷʪ 

ʝʣʝʤʝʥʪ ʥʘ ʪʦʟʠ ʢʦʤʧʦʥʝʥʪ ʩʘ ʧʣʲʪʥʠʪʝ ʤʝʞʜʫʢʣʝʪʲʯʥʠ ʢʦʥʪʘʢʪʠ ʪʠʧ tight junction ʤʝʞʜʫ 

ʝʥʪʝʨʦʮʠʪʠʪʝ (Vancamelbeke & Vermeire, 2017). ʇʣʲʪʥʠʪʝ ʤʝʞʜʫʢʣʝʪʲʯʥʠ ʢʦʥʪʘʢʪʠ (zonulae 

occludentes, tight junction) ʬʦʨʤʠʨʘʪ ʧʘʨʘʮʝʣʫʣʘʨʥʘ ʙʘʨʠʝʨʘ, ʢʦʷʪʦ ʢʦʥʪʨʦʣʠʨʘ ʧʦʪʦʢʘ ʥʘ 

ʤʦʣʝʢʫʣʠ ʚ ʤʝʞʜʫʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʢʣʝʪʢʠʪʝ ʥʘ ʝʧʠʪʝʣʘ. ʊʨʝʪʠʷʪ ʢʦʤʧʦʥʝʥʪ 

ʚʢʣʶʯʚʘ ʨʝʭʘʚʘʪʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ ʥʘ ʩʦʙʩʪʚʝʥʘ ʧʣʘʩʪʠʥʢʘ (lamina propria) ʥʘ ʤʫʢʦʟʘʪʘ ʠ 

ʪʘʟʠ ʥʘ ʩʫʙʤʫʢʦʟʘʪʘ ʚ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ, ʢʘʢʪʦ ʠ ʢʣʝʪʢʠʪʝ ʠ ʤʦʣʝʢʫʣʠʪʝ ʥʘ ʠʤʫʥʥʘʪʘ 

ʩʠʩʪʝʤʘ ʚ ʥʝʷ. ʇʨʦʪʝʢʥʠʚʥʠʪʝ ʢʣʝʪʢʠ: ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʥʠ ʢʣʝʪʢʠ, ʣʠʤʬʦʮʠʪʠ (T-Ly, B-

Ly), ʧʣʘʟʤʦʮʠʪʠ, ʩʝʢʨʝʪʠʨʘʪ ʠʤʫʥʦʛʣʦʙʫʣʠʥʠ, ʠʥʬʣʘʤʘʪʦʨʥʠ ʧʨʦʪʝʠʥʠ ʢʘʪʦ ʉ-ʨʝʘʢʪʠʚʝʥ 

ʧʨʦʪʝʠʥ, ʠʥʪʝʨʣʝʚʢʠʥʠ (IL-1, IL-6 ʠ ʜʨ.), ʪʫʤʦʨ ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ ʘʣʬʘ (TNF-Ŭ), ʣʝʧʪʠʥ, 

ʘʜʠʧʦʥʝʢʪʠʥ ʠ ʜʨ. 

ʇʦʢʨʠʚʝʥ ʝʧʠʪʝʣ ï ʤʝʞʜʫʢʣʝʪʲʯʥʠ ʢʦʥʪʘʢʪʠ 

ɺ ʧʦʢʨʠʚʥʠʷ ʝʧʠʪʝʣ ʥʘ ʯʨʝʚʥʘʪʘ ʤʫʢʦʟʘ ʩʝ ʩʨʝʱʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʤʝʞʜʫʢʣʝʪʲʯʥʠ 

ʢʦʥʪʘʢʪʠ. ʇʦ ʣʘʪʝʨʘʣʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ ʥʘ ʩʲʩʝʜʥʠʪʝ ʝʥʪʝʨʦʮʠʪʠ ʩʝ ʬʦʨʤʠʨʘʪ 

ʠʥʪʝʨʜʠʛʠʪʘʮʠʠ, ʢʦʠʪʦ ʫʚʝʣʠʯʘʚʘʪ ʢʦʥʪʘʢʪʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʤʝʤʙʨʘʥʠ. 

ʈʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʘʜʭʝʟʠʚʥʠ ʢʦʥʪʘʢʪʠ ʦʩʠʛʫʨʷʚʘʪ ʟʜʨʘʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʩʲʩʝʜʥʠʪʝ ʝʥʪʝʨʦʮʠʪʠ 

ʠ ʙʘʟʘʣʥʘʪʘ ʤʝʤʙʨʘʥʘ. ʊʦʚʘ ʩʘ zonula adherens, macula adherens, desmosoma, punctum adherens, 

ʭʝʤʠʜʝʩʤʦʟʦʤʠ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʧʫʩʢʣʠʚʦʩʪʪʘ ʥʘ ʧʦʢʨʠʚʥʠʷ ʝʧʠʪʝʣ ʠ ʥʝʛʦʚʘʪʘ ʙʘʨʠʝʨʥʘ 

ʬʫʥʢʮʠʷ ʢʣʶʯʦʚʘ ʨʦʣʷ ʠʛʨʘʷʪ ʧʣʲʪʥʠʪʝ ʢʦʥʪʘʢʪʠ ï zonula ocludens, tight junction. ʅʘ 

ʝʣʝʢʪʨʦʥʝʥ ʤʠʢʨʦʩʢʦʧ ʧʨʠ ʪʷʭ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʤʝʞʜʫʢʣʝʪʲʯʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʚʲʥʰʥʠʪʝ 

ʝʣʝʢʪʨʦʥʦ-ʧʣʲʪʥʠ ʩʣʦʝʚʝ ʥʘ ʩʲʩʝʜʥʠʪʝ ʧʣʘʟʤʘʣʝʤʠ ʩʝ ʩʣʠʚʘʪ ʚ ʧʝʪʩʣʦʡʥʘ ʩʪʨʫʢʪʫʨʠ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʧʣʲʪʥʠʪʝ ʢʦʥʪʘʢʪʠ ʪʠʧ Tight Junction  

Tight Junctions (TJs) ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʟʜʨʘʚʦ ʩʚʲʨʟʘʥʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠ ʠ ʧʨʠʤʝʤʙʨʘʥʥʠ 

ʧʨʦʪʝʠʥʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʚʲʪʨʝʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʧʣʘʟʤʘʣʝʤʘʪʘ. ʊʨʘʥʩʤʝʤʙʨʘʥʥʠʪʝ 

ʧʨʦʪʝʠʥʠ ʩʚʲʨʟʚʘʪ ʤʝʤʙʨʘʥʠʪʝ ʥʘ ʩʲʩʝʜʥʠ ʢʣʝʪʢʠ. ʆʩʥʦʚʥʠʪʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠ ʧʨʦʪʝʠʥʠ ʩʘ: 

ʢʣʘʫʜʠʥʠ, Claudines ʠ ʦʢʣʫʜʠʥ, Ocludin. ʇʨʠʤʝʤʙʨʘʥʥʠʪʝ ʧʨʦʪʝʠʥʠ Zonula Ocludens ZO1, 

ZO2, Junctional Adhesion Molecules (JAMs) ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʬʠʙʨʠʣʘʨʥʠʪʝ ʧʨʦʪʝʠʥʠ ʥʘ 

ʮʠʪʦʩʢʝʣʝʪʘ (Shin et al., 2006). TJs ʩʘ ʘʧʠʢʘʣʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʤʝʞʜʫʢʣʝʪʲʯʥʠ ʢʦʤʧʣʝʢʩʠ ʩ 

ʙʝʣʪʲʯʥʘ ʧʨʠʨʦʜʘ, ʜʠʥʘʤʠʯʥʦ ʚʟʘʡʤʦʜʝʡʩʪʚʘʱʠ ʩ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʦʙʨʘʟʫʚʘʱʠ ʪʷʩʥʘ Ăʣʝʥʪʘñ 

ʦʢʦʣʦ ʚʩʷʢʘ ʝʧʠʪʝʣʥʘ ʢʣʝʪʢʘ. ʇʦʜ ʝʣʝʢʪʨʦʥʝʥ ʤʠʢʨʦʩʢʦʧ ʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʢʘʪʦ ʩʝʨʠʷ ʦʪ 

ʧʘʨʘʣʝʣʥʠ ʬʠʙʨʠʣʘʨʥʠ ʣʝʥʪʠ ʠʣʠ ʚʲʨʚʠ (Farquhar & Palade, 1963), ʢʦʠʪʦ ʩʣʫʞʘʪ ʢʘʪʦ 

ʬʠʟʠʯʝʩʢʘ ʙʘʨʠʝʨʘ ʤʝʞʜʫ ʘʧʠʢʘʣʥʠʷ ʠ ʙʘʟʦʣʘʪʝʨʘʣʥʠʷ ʜʦʤʝʡʥ (ʤʠʢʨʦʦʙʣʘʩʪ) ʥʘ 

ʧʣʘʟʤʘʣʝʤʘʪʘ (ʬʠʛ. 1). 
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ʌʫʥʢʮʠʠ ʥʘ TJs: 1. ɹʘʨʠʝʨʥʘ ʬʫʥʢʮʠʷ: 

ʨʝʛʫʣʠʨʘʪ ʧʘʨʘʮʝʣʫʣʘʨʥʠʷ ʪʨʘʥʩʧʦʨʪ 

(ʧʨʦʧʫʩʢʣʠʚʦʩʪʪʘ) ʥʘ ʡʦʥʠ, ʚʦʜʘ ʠ ʨʘʟʪʚʦʨʝʥʠ 

ʚʝʱʝʩʪʚʘ; 2.  ɿʦʥʘʣʥʘ ʬʫʥʢʮʠʷ: 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʣʘʪʝʨʘʣʥʘ ʜʠʬʫʟʠʷ ʥʘ 

ʤʝʤʙʨʘʥʥʠ ʧʨʦʪʝʠʥʠ ʠ ʣʠʧʠʜʠ ʤʝʞʜʫ ʘʧʠʢʘʣʥʠʷ 

ʠ ʙʘʟʦʣʘʪʝʨʘʣʥʠʷ ʫʯʘʩʪʲʢ ʦʪ ʧʣʘʟʤʘʣʝʤʘʪʘ ʥʘ 

ʝʧʠʪʝʣʥʠʪʝ ʢʣʝʪʢʠ; 3. ʉʠʛʥʘʣʥʘ ʬʫʥʢʮʠʷ: ʩʣʫʞʘʪ 

ʢʘʪʦ ʮʝʥʪʲʨ ʟʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʩʠʛʥʘʣʥʠ ʧʲʪʠʱʘ, 

ʩʚʲʨʟʘʥʠ ʩ ʢʣʝʪʲʯʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ, 

ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʠ ʠʤʫʥʝʥ ʦʪʛʦʚʦʨ (González-

Mariscal et al., 2003). 

ɹʝʣʪʲʯʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ TJs 

Claudins. ʂʣʘʫʜʠʥʠʪʝ ʩʘ ʩʝʤʝʡʩʪʚʦ 

ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʟʘʝʜʥʦ ʩ ʦʢʣʫʜʠʥʘ, ʩʘ ʥʘʡ-

ʚʘʞʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʧʣʲʪʥʠʪʝ ʢʦʥʪʘʢʪʠ 

(Furuse et al, 1998; Hou and Konrad, 2010). ʊʝ ʩʘ 

ʥʘʡ-ʚʘʨʠʘʙʠʣʥʠʪʝ ʧʨʦʪʝʠʥʠ ʥʘ TJs. ʋʩʪʘʥʦʚʝʥʠ 

ʩʘ ʥʘʜ 27 ʯʦʚʝʰʢʠ ʠʟʦʬʦʨʤʠ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ 

ʩʝʣʝʢʪʠʚʥʘʪʘ ʧʨʦʧʫʩʢʣʠʚʦʩʪ ʥʘ ʙʘʨʠʝʨʘʪʘ. 

ʈʘʟʣʠʯʥʠʪʝ ʠʟʦʬʦʨʤʠ ʤʦʛʘʪ ʜʘ ʬʦʨʤʠʨʘʪ 

Ăsealingñ (ʫʧʣʲʪʥʷʚʘʱʠ) ʠʣʠ Ăpore-formingñ 

(ʢʘʥʘʣʦ-ʦʙʨʘʟʫʚʘʱʠ) ʢʦʤʧʣʝʢʩʠ. Claudin-1, -3, -5, -8 ï ʦʛʨʘʥʠʯʘʚʘʪ ʧʘʨʘʮʝʣʫʣʘʨʥʠʷ ʧʦʪʦʢ ʥʘ 

ʡʦʥʠ ʠ ʚʦʜʘ; Claudin-2, -10, -15 ï ʦʙʨʘʟʫʚʘʪ ʢʘʪʠʦʥ-ʩʝʣʝʢʪʠʚʥʠ ʧʦʨʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʬʠʥʦ 

ʨʝʛʫʣʠʨʘʥ ʪʨʘʥʩʧʦʨʪ ʥʘ Na  ʠ ʜʨʫʛʠ ʡʦʥʠ (G¿nzel & Yu, 2013). ɺ ʝʧʠʪʝʣʘ ʥʘ ʪʲʥʢʠʪʝ ʯʝʨʚʘ 

claudin-2 ʝ ʚʠʩʦʢʦ ʝʢʩʧʨʝʩʠʨʘʥ ʚ ʢʨʠʧʪʠʪʝ ʠ ʩʝ ʘʩʦʮʠʠʨʘ ʩ Ăleakyñ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʦʢʘʪʦ 

claudin-3 ʠ -4 ʧʨʝʦʙʣʘʜʘʚʘʪ ʚʲʚ ʚʠʣʠʪʝ ʠ ʧʦʜʜʲʨʞʘʪ ʧʦ-ʩʪʨʦʛʘ ʙʘʨʠʝʨʘ.  
Occludin. ʆʢʣʫʜʠʥʲʪ ʝ ʪʨʘʥʩʤʝʤʙʨʘʥʝʥ ʧʨʦʪʝʠʥ, ʢʦʡʪʦ ʨʝʛʫʣʠʨʘ ʧʨʦʧʫʩʢʣʠʚʦʩʪʪʘ ʥʘ 

ʝʧʠʪʝʣʥʠʪʝ ʠ ʝʥʜʦʪʝʣʥʠʪʝ ʙʘʨʠʝʨʠ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʚ ʝʧʠʪʝʣʥʠ ʢʣʝʪʢʠ ʢʘʪʦ 65 

kDa ʠʥʪʝʛʨʘʣʝʥ ʧʣʘʟʤʝʥʦ-ʤʝʤʙʨʘʥʝʥ ʧʨʦʪʝʠʥ, ʣʦʢʘʣʠʟʠʨʘʥ ʚ ʧʣʲʪʥʠʪʝ ʚʨʲʟʢʠ (Furuse et al., 

1993). ɿʘʝʜʥʦ ʩ ʂʣʘʫʜʠʥʠʪʝ ʠ zonula occludens-1 (ZO-1), ʦʢʣʫʜʠʥʲʪ ʩʝ ʩʯʠʪʘ ʟʘ ʦʩʥʦʚʝʥ 

ʝʣʝʤʝʥʪ ʚ ʢʦʥʪʘʢʪʠʪʝ ʪʠʧ tight junction. ʊʦʡ ʥʝ ʝ ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤ ʟʘ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

TJs, ʥʦ ʝ ʚʘʞʝʥ ʟʘ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ ʪʷʭʥʘʪʘ ʩʪʘʙʠʣʥʦʩʪ ʠ ʠʥʪʨʘʮʝʣʫʣʘʨʥʦ ʩʠʛʥʘʣʠʟʠʨʘʥʝ. 

Occludin ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩʲʩ zonula ocludens-1 ʧʨʦʪʝʠʥ (ZO-1) ʠ ʝ ʩʫʙʩʪʨʘʪ ʥʘ ʨʘʟʣʠʯʥʠ 

ʢʠʥʘʟʠ, ʚʢʣʶʯʠʪʝʣʥʦ PKCɕ ʠ Src, ʢʦʠʪʦ ʬʦʩʬʦʨʠʣʠʨʘʪ ʩʝʨʠʥʦʚʠ/ʪʠʨʦʟʠʥʦʚʠ ʦʩʪʘʪʲʮʠ, 

ʤʦʜʫʣʠʨʘʡʢʠ ʥʝʛʦʚʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʬʫʥʢʮʠʷ (Rao, 2009). 

Junctional Adhesion Molecules (JAMs). JAM-A, JAM-B ʠ JAM-C ʩʘ ʯʣʝʥʦʚʝ ʥʘ 

ʠʤʫʥʦʛʣʦʙʫʣʠʥʦʚʘʪʘ ʩʫʧʝʨʬʘʤʠʣʠʷ ʠ ʩʝ ʥʘʤʠʨʘʪ ʚ ʘʧʠʢʘʣʥʠʷ ʨʝʛʠʦʥ ʥʘ TJs. JAM-A ʫʯʘʩʪʚʘ 

ʚ ʘʜʭʝʟʠʷʪʘ ʤʝʞʜʫ ʝʧʠʪʝʣʥʠ ʢʣʝʪʢʠ ʠ ʨʝʛʫʣʠʨʘ ʤʠʛʨʘʮʠʷʪʘ ʥʘ ʣʝʚʢʦʮʠʪʠ ʧʨʝʟ ʝʥʜʦʪʝʣʥʘʪʘ 

ʙʘʨʠʝʨʘ (Ebnet et al., 2004; Kummer et al., 2018). 

Tricellulin ʠ MARVELD3. ʊʝʟʠ ʧʨʦʪʝʠʥʠ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʚ ʪʨʠʢʣʝʪʲʯʥʠʪʝ ʢʦʥʪʘʢʪʠ 

(tricellular junctions), ʢʲʜʝʪʦ ʪʨʠ ʢʣʝʪʢʠ ʩʝ ʩʨʝʱʘʪ. ʊʫʢ ʩʝ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʧʘʨʘʮʝʣʫʣʘʨʝʥ 

Ăʙʘʡʧʘʩñ ʥʘ ʤʘʢʨʦʤʦʣʝʢʫʣʠ, ʢʦʝʪʦ ʝ ʢʨʠʪʠʯʥʦ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʥʠʩʢʘ ʧʝʨʤʝʘʙʠʣʥʦʩʪ ʟʘ 

ʛʦʣʝʤʠ ʘʥʪʠʛʝʥʠ ʠ ʙʘʢʪʝʨʠʠ (Raleigh et al., 2010). 

ʎʠʪʦʧʣʘʟʤʝʥʠ ʘʜʘʧʪʦʨʥʠ ʧʨʦʪʝʠʥʠ: Zonula Occludens (ZO): ZO-1, ZO-2, ZO-3. 

Zonula Occludens ʧʨʦʪʝʠʥʠʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʨʠʤʝʤʙʨʘʥʥʦ, ʝʜʥʠ ʜʦ ʜʨʫʛʠ ʦʪ ʚʲʪʨʝʰʥʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʤʝʤʙʨʘʥʘ. ʊʦʚʘ ʩʘ ʧʨʠʤʝʤʙʨʘʥʥʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʩʚʲʨʟʚʘʪ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʠʪʝ ʥʠʰʢʦʚʠʜʥʠ ʙʝʣʪʲʮʠ Claudins, ʆccludin ʠ Tricellulin ʩ ʘʢʪʠʥʦʚʠʷ 

ʮʠʪʦʩʢʝʣʝʪ. ʊʨʠʪʝ ZO ʧʨʦʪʝʠʥʠ ʧʨʠʥʘʜʣʠʞʘʪ ʢʲʤ MAGUK ʩʝʤʝʡʩʪʚʦʪʦ (Membrane-

Associated Guanylate Kinase-like), ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʯʝ ʩʧʦʜʝʣʷʪ ʭʘʨʘʢʪʝʨʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ 

ʦʪ Ăʜʦʤʝʡʥʠñ, ʪ.ʝ. ʤʦʜʫʣʠ ʥʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʤʝʩʪʘ ʚ ʧʣʘʟʤʘʣʝʤʘʪʘ ʠʟʛʨʘʞʜʘʱʠ 

ʤʦʣʝʢʫʣʥʘʪʘ ʩʛʣʦʙʢʘʪʘ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ TJs ʢʦʤʧʣʝʢʩʘ (Bauer et al., 2010; Yu et al., 2023).  

 

 

 
ʌʠʛʫʨʘ 1. ʉʪʨʫʢʪʫʨʥʠ ʧʨʦʪʝʠʥʠ ʥʘ 

ʢʦʥʪʘʢʪʠ ʪʠʧ tight junction. 

https://www.aquaportail.com/dictionnaire

/definition/7300/occludine 

https://www.aquaportail.com/dictionnaire/definition/7300/occludine
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3. ɿɸʂʃʖʏɽʅʀɽ 

ʏʨʝʚʥʘʪʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ ʝ ʜʠʥʘʤʠʯʥʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘ ʩʪʨʫʢʪʫʨʘ. ʀʥʪʝʛʨʠʪʝʪʲʪ 

ʥʘ ʯʨʝʚʥʠʷ ʝʧʠʪʝʣ ʦʧʨʝʜʝʣʷ ɦʯʨʝʚʥʘʪʘ ʧʨʦʧʫʩʢʣʠʚʦʩʪ ʠʤʘ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʝʥʜʦʪʦʢʩʝʤʠʷʪʘ ʠ 

ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ ʭʨʦʥʠʯʥʦ ʥʠʩʢʦʩʪʝʧʝʥʥʦ ʚʲʟʧʘʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤʘ. ʇʣʲʪʥʠʪʝ ʢʦʥʪʘʢʪʠ ʪʠʧ 
Zonula ocludens, Tight junctions ʤʝʞʜʫ ʝʥʪʝʨʦʮʠʪʠʪʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʪʨʘʥʩʣʦʢʘʮʠʷʪʘ ʥʘ 

ʝʥʜʦʪʦʢʩʠʥʠʪʝ ʦʪ ʯʨʝʚʥʠʷ ʣʫʤʝʥ ʚ ʩʲʝʜʠʥʝʪʝʣʥʘʪʘ ʪʲʢʘʥ ʥʘ ʣʠʛʘʚʠʮʘʪʘ ʠ ʢʨʲʚʦʥʦʩʥʠʪʝ 

ʩʲʜʦʚʝ ʚ ʥʝʷ. ɺʝʱʝʩʪʚʘʪʘ, ʢʦʠʪʦ ʧʦʜʦʙʨʷʚʘʪ ʮʝʣʦʩʪʪʘ ʥʘ ʯʨʝʚʥʠʷ ʝʧʠʪʝʣ ʢʘʪʦ ʫʚʝʣʠʯʘʚʘʪ 

ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʪʝʠʥʠ ʚ ʩʲʩʪʘʚʘ ʥʘ tight junction ʚ ʝʥʪʝʨʦʮʠʪʠʪʝ ʠʤʘʪ 

ʧʦʟʠʪʠʚʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʯʨʝʚʥʘʪʘ ʤʫʢʦʟʥʘ ʙʘʨʠʝʨʘ. ʊʘʢʠʚʘ ʩʘ ʥʷʢʦʠ ʦʪ ʩʲʩʪʘʚʢʠʪʝ ʥʘ ʟʝʣʝʥʠʷ 

ʯʘʡ ʢʘʪʦ ʘʤʠʥʦʢʠʩʝʣʠʥʘʪʘ L-ʪʝʘʥʠʥ ʠ ʤʦʥʦʤʝʨʥʠʪʝ ʧʦʣʠʬʝʥʦʣʠ ʢʘʪʝʭʠʥʠ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ 

ʧʦʜʦʙʥʠ ʭʨʘʥʠ ʠ ʥʘʧʠʪʢʠ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦʟʠʪʠʚʝʥ ʝʬʝʢʪ 

ʚ ʧʨʝʚʝʥʮʠʷʪʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʪʘʙʦʣʠʪʝʥʠʷ ʩʠʥʜʨʦʤ ʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʯʨʝʚʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 
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ʌʋʅʂʎʀʆʅɸʃʅʀ ʀɿʄɽʅɽʅʀʗ ɺ ʎɽʅʊʈɸʃʅɸʊɸ ʅɽʈɺʅɸ 

ʉʀʉʊɽʄɸ, ʇʈʀʏʀʅɽʅʀ ʆʊ ʆʃʆɺʅɸ ʀʅʊʆʂʉʀʂɸʎʀʗ 

ʂʘʪʝʨʠʥʘ ɻʝʦʨʛʠʝʚʘ1, ʇʝʪʲʨ-ʇʨʝʩʣʘʚ ʇʝʪʨʦʚ2, ɼʠʤʠʪʲʨ ɼʠʤʠʪʨʦʚ1, 

ɽʣʝʥʘ ɼʘʩʢʘʣʦʚʘ2, ʄʘʨʛʘʨʠʪʘ ɺʘʩʠʣʩʢʘ3, ɼʘʨʠʥʘ ɹʘʨʙʫʪʩʢʘ2 
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 2ʂʘʪʝʜʨʘ ʧʦ ɸʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʂʘʪʝʜʨʘ ʧʦ ʆʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
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Abstract: Lead intoxication is one of the most extensively researched environmental 

intoxications worldwide since it is related to various neurological, hematological and renal 

disorders. Children are particularly susceptible to lead exposure, which correlates with a higher risk 

of structural defects in neural architecture, given their ongoing neurological development. Still, the 

negative impact of this element on adultsô health is also considerable, leading to severe 

encephalopathy or chronic cognitive and behavioral symptoms. This article explores the functional 

changes in the central nervous system and their underlying mechanisms caused by lead 

neurotoxicity, including disruption of the blood-brain barrier, abnormal myelin formation and 

inflammation, associated with the manifestation of cognitive deficits and neurodegenerative 

disorders. 

Keywords: lead intoxication, neurotoxicity, encephalopathy, neurodegeneration 

 

1. INTRODUCTION  

Lead is a chemical element that belongs to the group of heavy metals, with a plethora of 

harmful effects on the human organism. Potential environmental sources of lead intoxication include 

paint intended for use on residential buildings, furniture, or childrenôs toys; tap water, due to the 

presence of lead in plumbing; occupational exposure; ceramic dining ware, imported spices and 

cosmetics, folk remedies, and ingestion of lead foreign bodies (Halmo et al., 2023; Ramirez et al., 

2021). Therefore, the main routes of entry are primarily ingestion and inhalation, whereas direct 

contact is less common. Safety measures for limiting the environmental exposure have long been 

implemented ï elimination of lead from gasoline and residential paint, replacement of lead-

containing water service lines, and regulatory limits on lead in consumer products, soil, and dust. 

Nevertheless, lead intoxication remains a common problem in low- and middle-income countries, 

particularly affecting children (Egan et al., 2021). Legacy lead in soil and water infrastructure 
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continues to be a major source of exposure despite these measures, which requires ongoing 

monitoring (Mielke et al., 2022). 

When absorbed into the bloodstream, lead has a distinctive neurotoxic effect on the 

permeability of the blood-brain barrier (BBB). It can damage the tight junctions between the 

endothelial cells of the cerebral capillaries, thus leading to an increased susceptibility to the action 

of numerous endogenous and exogenous toxins. Changes in microvascular permeability are related 

to endothelial necrosis and perivascular exudates, resulting in cerebral hemorrhage and 

extravascular presence of albumin (De Souza et al., 2013). One of the most severe consequences of 

such a disturbance in the transport mechanisms is brain oedema (Virgolini et al., 2021). Another 

mechanism for BBB disruption is the accumulation of lead directly in the astrocytes. 

There are several possibilities for Pb to enter the CNS, including passive diffusion, usage of 

the Divalent Metal Transporter 1 (DMT1) or via the voltage-gated Ca2+ channels (VGCC), since 

lead can mimic the effects of calcium based on structural similarity. This is a particularly concerning 

effect because of Pb ability to intervene in a number of intracellular signaling pathways (e.g. PKC), 

to bind to specific Ca2+ sites in proteins and to be stored in the hydroxyapatite of bone tissue for 

prolonged periods of time, thus causing a chronic internal exposure, particularly in periods requiring 

increased bone remodeling, e.g. pregnancy and osteoporosis (Ramirez et al., 2021).  

 

 
Ramírez et al. Cognitive Impairment Induced by Lead Exposure during Lifespan: 

Mechanisms of Lead Neurotoxicity. Toxics. 2021; 9(2):23 

 

2. MOLECULAR MECHANISMS CAUSING NEUROTOXICITY  

Once reached the CNS, Pb can cause various detrimental effects disrupting neuronal 

signaling, neuroplasticity and antioxidant defense. Acute lead exposure is known to specifically 

inhibit the N-methyl-D-aspartate (NMDA) receptors, primarily located on the postsynaptic neurons 

(Gavazzo et al., 2001). NMDA receptors are glutamate receptors widespread in the CNS ï 

approximately 80% of cortical pyramidal neurons as well as hippocampal neurons and glial cells 

possess this type of ionotropic channel, which is crucial for synaptic plasticity and long-term 

potentiation ï the key for learning and memory formation (Ramirez et al., 2021; Jewett et al., 2022). 

Neurotransmission of glutamate is also impaired by Pb by its selective blockade impact on 

presynaptic N-type Ca2+ channels, which further dysregulates the action potential-dependent 
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release of both glutamate and GABA from hippocampal neurons. Pb decreases evoked and increases 

spontaneous neurotransmitter secretion due to the interaction with VGCC and Ca binding proteins 

participating in the regulatory mechanisms of synaptic vesicle mobilization and exocytosis 

(Suszkiw, 2004; Bouton et al., 2001). Another disadvantageous effect of lead includes the alterations 

in the redox balance. It has an increased affinity for thiol groups -SH, which suppresses the 

biological effects of glutathione and various antioxidant enzymes. Additionally, Pb has the ability 

to disrupt the mitochondrial membrane integrity and permeability, creating an environment for lipid 

peroxidation (Virgolini et al., 2021; Sanders et al., 2005). Disruption of Ca2+ metabolism acts as a 

mitochondrial trigger for apoptotic cell death (Lidsky et al., 2003). The increased ROS concentration 

is related to chronic inflammation, which together with the induced apoptosis is an integral part of 

the pathogenesis of neurodegenerative diseases, including Alzheimerôs and Parkinson's disease.  

Oligodendrocytes ï an important part of myelin formation, are also vulnerable to Pb 

neurotoxic effects. Overall, glial cells, particularly during the early stages of maturation, can become 

a target for Pb accumulation, inevitably leading to dysfunction of the BBB and improper 

myelinization.  

 

3. EFFECTS OF PB NEUROTOXICITY IN CHILDREN AND ADULTS  

The Pb harmful threshold has significantly decreased from 60 µg/dL in the 1960s to 10 µg/dL 

in 1991, according to data research on the long-term effects of Pb poisoning. Although the Center 

for Disease Control and Prevention (CDC) has set a blood Pb reference value of Ó3,5 ɛg/dL in 2021, 

no measurable blood levels of Pb have been determined to be safe because even low levels of Pb 

cause harmful consequences (Ramirez et al., 2021; Schneider et al., 2023). 

Children are particularly at risk of lead intoxication for several reasons: they are more easily 

exposed to Pb because they spend time in outdoor activities and may put contaminated objects in 

their mouths; they have more permeable BBB, which makes the CNS more vulnerable to the effects 

of toxins; the risk of potential prenatal exposure due to the ability of lead to cross the placenta and 

negatively influence the ongoing neurodevelopment. Furthermore, an infant is at greater risk due to 

an elevation in lead levels in breast milk when maternal blood Pb levels rise (Ramirez et al., 2021; 

Sanders et al., 2005; Lidsky et al., 2003). 

Lead intoxication has a variety of different manifestations, including cognitive impairment, 

abnormal social behavior, attention deficits and fine motor control disturbances. Many studies show 

a link between Pb blood levels in infants and toddlers and lower scores from the Bayley Scales of 

Infant Development (BSID) on the Mental Development Index (MDI) (Ramirez et al., 2021; Sanders 

et al., 2005). A study from Lanphear et al. (2005) investigated the relation between IQ scores and 

blood lead concentration by using data from 1,333 children who participated in seven longitudinal 

cohort studies followed from birth or infancy until 5ï10 years of age. The study concluded that the 

intellectual deficits in children with a maximal blood lead level < 7.5 ɛg/dL were greater than for 

those with a maximal level Ó 7.5 ɛg/dL, which is a reason to believe a linear relationship between 

the Pb serum levels and the intensity of cognitive deficits cannot be formed. Exposure to very high 

Pb levels leads to severe consequences including convulsions, permanent intellectual disability, 

behavioral disorders, and coma.  

Anemia, colic, and peripheral neuropathy are common systemic symptoms of the adult lead 

encephalopathy, which is less common than the pediatric variant. Occupational exposure is related 

to poorer scores on cognitive test, especially affecting executive function and verbal and visual 

memory (De Souza et al., 2013). Clinical manifestations of acute forms of Pb intoxication include 

headache, vomiting, ataxia, convulsions, stupor and coma, whereas for chronic exposure 

neurodegeneration and psychiatric symptoms are more common ( e.g. fatigue; motor deficits; 

impaired verbal memory, immediate recall and recognition; depression and irritability) (Atre et al., 

2006; Mason et al., 2014). Pb concentrations above 70 ɛg/dL are associated with visible 

macroscopic brain lesions on CT and MRI, but low-level exposure is unlikely to cause evident 

changes. Diagnostic imaging may show gray matter involvement, particularly in the occipital lobe, 

as well as lesions of the subcortical white matter, or the cortico-subcortical junction. Other examples 

of structural abnormalities include cerebellar oedema, calcifications, callosal hyperintensities, 

increased lateral ventricular volume, reduction in total brain volume and changes in the thalami, 
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periventricular white matter, basal ganglia, insula, and pons (De Souza et al., 2013; Atre et al., 2006; 

Mason et al., 2014). A useful marker showing chronic exposure is bone Pb levels. For example, an 

MRI study of over 500 workers with occupational exposure with high tibia lead showed reduction 

in the total brain volume, changes in parietal white matter volume and involvement of the insula and 

cingulum. Apart from this, high bone lead levels are associated with worse cognitive performance.  

Exposure to heavy metals in early stages of neurodevelopment is associated with a higher 

risk for developing neurodegenerative diseases later in life. Since Pb affects multiple intracellular 

signaling pathways, this is related to mitochondrial dysfunction, oxidative stress, apoptosis and brain 

inflammation ï key mechanisms for the formation of senile plaques typical for Alzheimerôs disease 

(AD). Administration of nonsteroidal anti-inflammatory drugs and antioxidants may be beneficial 

for decreasing the risk for AD (Monnet-Tschudi, 2006).  

 

4. CONCLUSION 

CNS is one of the main targets for lead intoxication in both adults and children, with 

significantly more severe consequences in cases of early and/or chronic exposure. Given their 

ongoing brain development, children are especially vulnerable to lead exposure, which is associated 

with a higher chance of structural problems in neural architecture. However, neurotoxicity also has 

significant detrimental effects on adult health, resulting in severe encephalopathy or persistent 

behavioral and cognitive problems. Prompt intervention may help reverse the degenerative 

processes to some extent, therefore early discovery and proper treatment are crucial for optimal 

results. 
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ɸʅʊʀʆʂʉʀɼɸʅʊʀ ʀ ʉʊɸʈɽɽʅɽ: ɽʌɽʂʊ ɺʒʈʍʋ 

ʉʆʄɸʊʆʄɽʊʈʀʏʅʀ ʇʆʂɸɿɸʊɽʃʀ ʀ ɹʒɹʈɽʏʅɸ ʄʆʈʌʆʃʆɻʀʗ 

ʇʈʀ ʇʃʒʍʆɺɽ 

ʆʣʠʚʲʨ ʊʦʜʦʨʦʚ1, ɽʣʝʥʘ ɼʘʩʢʘʣʦʚʘ2, ʉʣʘʚʠ ɼʝʣʯʝʚ2, ʌʘʥʢʘ ɻʝʨʛʠʥʩʢʘ2, 

ʄʠʥʘ ʇʝʥʯʝʚʘ3, ʂʘʣʠʥʘ ʄʝʪʦʜʠʝʚʘ4, ʇʝʪʢʦ ɼʝʥʝʚ5, ʄʠʣʝʥʘ ɻʝʦʨʛʠʝʚʘ6 
1ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ, ʩʪʫʜʝʥʪ 

2ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, ʄʝʜʠʮʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʂʘʪʝʜʨʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʬʠʟʠʢʘ ʠ ʙʠʦʬʠʟʠʢʘ, 

ʌʘʢʫʣʪʝʪ ʧʦ ʬʘʨʤʘʮʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
4ʂʘʪʝʜʨʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʙʠʦʭʠʤʠʷ, ʌʘʢʫʣʪʝʪ ʧʦ ʬʘʨʤʘʮʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
5ʃʘʙʦʨʘʪʦʨʠʷ ʧʦ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʀʥʩʪʠʪʫʪ ʧʦ ʦʨʛʘʥʠʯʥʘ 

ʭʠʤʠʷ ʩ ʎʝʥʪʲʨ ʧʦ ʬʠʪʦʭʠʤʠʷ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 
6ʃʘʙʦʨʘʪʦʨʠʷ ʧʦ ʤʦʣʝʢʫʣʷʨʥʘ ʛʝʥʝʪʠʢʘ, ʝʧʠʛʝʥʝʪʠʢʘ ʠ ʜʲʣʛʦʣʝʪʠʝ, 

ʀʥʩʪʠʪʫʪ ʧʦ ʤʦʣʝʢʫʣʷʨʥʘ ʙʠʦʣʦʛʠʷ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 
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Abstract: Aging is a global process affecting all organs and systems of the body. The aging 

process and the possibility of influencing it is becoming an increasingly relevant topic. The fruits of 

Aronia melanocarpa have proven antioxidant, anti-inflammatory and geroprotective properties. 

GABA (an inhibitory neurotransmitter in the CNS) exhibits a number of beneficial properties on 

organs and tissues outside the nervous system. The aim of this study was to determine the effect of 

supplementation with three types of antioxidant substances on some weight and morphological 

parameters in naturally aged rats. Material and Methods: Male Wistar rats (n=30) were divided in 

to 5 groups: CY (3-month-old young controls); CO (24-month-old controls); A (24-month-old rats 



 

66 

 

supplemented with 100% Aronia melanocarpa juice, G (24-month-old rats supplemented with 

GABA), NG (24-month-old rats supplemented with a natural source of GABA (sprouted chickpeas). 

Body parameters were recorded in the end of the experiment (3 months). Body mass index (BMI), 

Lee index, and weight index of the kidney were calculated. Kidneys were collected for histological 

examination. Results: The comparison between CY and CO showed age-related changes in the body 

parameters. Lee index in CO showed evidence of obesity, but in all three supplemented groups it 

remained normal. BMI in A, G, NG were lower compared to the CO. Histological analysis showed 

that the most preserved renal parenchymal structure was in the group A compared to the CO. 

Conclusion: The supplementation with the studied antioxidant substances favourably affected both 

the body parameters and age-related structural changes in the renal parenchyma of old rats. 

Keywords: aging, GABA, Aronia melanocarpa, kidney, rats 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʉʪʘʨʝʝʥʝʪʦ ʝ ʛʣʦʙʘʣʝʥ ʧʨʦʮʝʩ ʟʘʩʷʛʘʱ ʚʩʠʯʢʠ ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʦʨʛʘʥʠʟʤʘ ʠ ʩʝ 

ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʩʧʘʜ ʚʲʚ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʢʘʧʘʮʠʪʝʪ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʪʘ ʢʲʤ ʩʪʨʝʩ, ʢʘʢʪʦ ʠ ʩ 

ʫʚʝʣʠʯʝʥʘ ʟʘʙʦʣʷʝʤʦʩʪ ʠ ʩʤʲʨʪʥʦʩʪ. ɺ ʩʲʚʨʝʤʝʥʥʠʷ ʩʚʷʪ ʧʨʦʮʝʩʲʪ ʥʘ ʩʪʘʨʝʝʥʝ ʠ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʪʦ ʜʘ ʙʲʜʝ ʧʦʚʣʠʷʥʦ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʠ ʩʨʝʜʩʪʚʘ ʩʝ 

ʧʨʝʚʨʲʱʘ ʚʲʚ ʚʩʝ ʧʦ-ʘʢʪʫʘʣʥʘ ʪʝʤʘ. ʇʣʦʜʦʚʝʪʝ ʥʘ ɸʨʦʥʠʷ ʤʝʣʘʥʦʢʘʨʧʘ ʩʘ ʩ ʜʦʢʘʟʘʥʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ, ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠ ʩʚʦʡʩʪʚʘ ʠ ʛʝʨʦʧʨʦʪʝʢʪʠʚʥʠ ʩʚʦʡʩʪʚʘ. ʉʝʨʠʷ 

ʧʨʦʫʯʚʘʥʠʷ ʚʲʨʭʫ ɻɸɹɸ ʜʦʢʘʟʚʘʪ, ʯʝ ʦʩʚʝʥ ʢʘʪʦ ʠʥʭʠʙʠʪʦʨʝʥ ʥʝʚʨʦʪʨʘʥʩʤʠʪʝʨ ʚ ʎʅʉ ʪʷ 

ʧʨʦʷʚʷʚʘ ʨʝʜʠʮʘ ʙʣʘʛʦʧʨʠʷʪʥʠ ʩʚʦʡʩʪʚʘ ʚʲʨʭʫ ʦʨʛʘʥʠʪʝ ʠ ʪʲʢʘʥʠʪʝ ʠʟʚʲʥ ʥʝʨʚʥʘʪʘ ʩʠʩʪʝʤʘ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʙʝʰʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʝʬʝʢʪʘ ʥʘ ʩʫʧʣʝʤʝʥʪʘʮʠʷ ʩ ʪʨʠ ʚʠʜʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʩʫʙʩʪʘʥʮʠʠ ʚʲʨʭʫ ʥʷʢʦʠ ʪʝʛʣʦʚʥʠ ʠ ʤʦʨʬʦʣʦʛʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʦ ʦʩʪʘʨʝʣʠ ʧʣʲʭʦʚʝ. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ 30 ʙʨʦʷ ʤʲʞʢʠ ʙʝʣʠ ʧʣʲʭʦʚʝ 

ʦʪ ʧʦʨʦʜʘ Wistar. ʆʪ ʪʷʭ 6 ʙʷʭʘ ʥʘ ʚʲʟʨʘʩʪ 2 ʤʝʩʝʮʘ ʚ ʢʨʘʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʪʦʚʘ ʙʝʰʝ 

ʛʨʫʧʘʪʘ ʉʋ ʥʘ ʤʣʘʜʠʪʝ ʢʦʥʪʨʦʣʠ ʙʝʟ ʩʫʧʣʝʤʝʥʪʘʮʠʷ. ʆʩʪʘʥʘʣʠʪʝ 24 ʞʠʚʦʪʥʠ ʙʷʭʘ ʥʘ ʚʲʟʨʘʩʪ 

24 ʤʝʩʝʮʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. ʊʝ ʙʷʭʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ: ʉʆ ï ʚʲʟʨʘʩʪʥʠ 

ʢʦʥʪʨʦʣʠ ʙʝʟ ʩʫʧʣʝʤʝʥʪʘʮʠʷ, ɸ ï ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩʲʩ 100% ʩʦʢ ʦʪ ɸʨʦʥʠʷ ʚ ʜʦʟʘ 10 ʤʣ/ʢʛ, G 

ï ʛʨʫʧʘ ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ ʯʠʩʪʘ ʩʫʙʩʪʘʥʮʠʷ GABA ʚ ʜʦʟʘ 10 ʤʣ/ʢʛ ʠ NG ï ʛʨʫʧʘ 

ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ GABA ʧʦʣʫʯʝʥʘ ʧʨʠ ʧʦʢʲʣʚʘʥʝ ʥʘ ʥʘʭʫʪʝʥʠ ʟʲʨʥʘ, ʢʦʷʪʦ ʙʝʰʝ ʜʦʙʘʚʝʥʘ 

ʢʲʤ ʭʨʘʥʘʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ. ʉʫʧʣʝʤʝʥʪʘʮʠʷʪʘ ʧʨʦʜʲʣʞʠ 3 ʤʝʩʝʮʘ. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʧʝʨʠʦʜ ʞʠʚʦʪʥʠʪʝ ʙʷʭʘ ʘʥʝʩʪʝʟʠʨʘʥʠ ʩ i.m. Ketamin/Xilazine (90 mg/kg/10 

mg/kg) ʠ ʝʚʪʘʥʘʟʠʨʘʥʠ ʯʨʝʟ ʜʝʢʘʧʠʪʘʮʠʷ. ɹʷʭʘ ʠʟʤʝʨʝʥʠ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ, ʥʘʟʦ-ʘʥʘʣʥʦʪʦ 

ʨʘʟʩʪʦʷʥʠʝ, ʪʝʛʣʦʪʦ ʥʘ ʜʝʩʝʥ ʙʲʙʨʝʢ ʠ ʠʟʯʠʩʣʝʥʠ ʠʥʜʝʢʩ ʥʘ ʪʝʣʝʩʥʘʪʘ ʤʘʩʘ, Lee index, ʢʦʡʪʦ 

ʝ ʢʨʠʪʝʨʠʡ ʟʘ ʟʘʪʣʲʩʪʷʚʘʥʝ ʧʨʠ ʧʣʲʭʦʚʝ ʠ ʧʨʦʮʝʥʪʝʥ ʪʝʛʣʦʚʝʥ ʠʥʜʝʢʩ ʥʘ ʙʲʙʨʝʢʘ. ɹʲʙʨʝʮʠʪʝ 

ʙʷʭʘ ʦʪʧʨʝʧʘʨʠʨʘʥʠ, ʬʠʢʩʠʨʘʥʠ ʚ 10% ʥʝʫʪʨʘʣʝʥ ʬʦʨʤʘʣʠʥ ʠ ʚʢʣʶʯʝʥʠ ʚ ʧʘʨʘʬʠʥ, ʩʣʝʜ 

ʢʦʝʪʦ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʭʠʩʪʦʭʠʤʠʯʥʦ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝ ʩ Azan ʧʦ Heidenhain. 

 

3. ʈɽɿʋʃʊɸʊʀ ʀ ɼʀʉʂʋʉʀʗ  
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ʌʠʛʫʨʘ 1. ʉʦʤʘʪʦʤʝʪʨʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʪʝʛʣʦʚʥʠ ʠʥʜʝʢʩʠ ʧʨʠ ʞʠʚʦʪʥʠʪʝ ʦʪ ʚʩʠʯʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ. ʉʋ ï ʤʣʘʜʠ ʢʦʥʪʨʦʣʠ, ʉʆ ï ʚʲʟʨʘʩʪʥʠ ʢʦʥʪʨʦʣʠ, ɸ ï ʛʨʫʧʘ 

ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩʲʩ ʩʦʢ ʦʪ ɸʨʦʥʠʷ, G ï ʛʨʫʧʘ ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ ʯʠʩʪʘ GABA, NG ï ʛʨʫʧʘ 

ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ GABA ʦʪ ʥʘʭʫʪ.  

ɸʥʘʣʠʟʲʪ ʥʘ ʩʦʤʘʪʦʤʝʪʨʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʢʘʟʘ, ʯʝ ʩʪʘʨʝʝʥʝʪʦ ʩʝ ʦʪʨʘʟʷʚʘ ʥʘ 

ʪʝʣʝʩʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʢʘʪʦ ʧʨʠ ʩʪʘʨʠʪʝ ʢʦʥʪʨʦʣʠ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ, BMI ʠ Lee index ʩʝ ʧʦʢʘʯʚʘʪ 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʤʣʘʜʠʪʝ ʢʦʥʪʨʦʣʠ, ʢʦʝʪʦ ʝ ʝʩʪʝʩʪʚʝʥʘ ʧʨʦʷʚʘ ʥʘ ʚʲʟʨʘʩʪʦʚʠʷ ʧʨʦʮʝʩ. Lee index-

ʲʪ ʧʨʠ ʩʪʘʨʠʪʝ ʢʦʥʪʨʦʣʠ ʧʦʢʘʟʘ ʜʘʥʥʠ ʟʘ ʟʘʪʣʲʩʪʷʚʘʥʝ, ʥʦ ʠ ʧʨʠ ʪʨʠʪʝ ʩʫʧʣʝʤʝʥʪʠʨʘʥʠ ʛʨʫʧʠ 

ʪʦʡ ʦʩʪʘʚʘ ʚ ʥʦʨʤʘ. BMI ʠ ʧʨʠ ʪʨʠʪʝ ʩʫʧʣʝʤʝʥʪʠʨʘʥʠ ʛʨʫʧʠ ʝ ʧʦ-ʥʠʩʲʢ ʩʧʨʷʤʦ ʩʪʘʨʠʪʝ 

ʢʦʥʪʨʦʣʠ. 
 

     
CY CO A G NG 

ʌʠʛʫʨʘ 2. ɹʲʙʨʝʢ, ɸʟʘʥ ʧʦ ʍʘʡʜʝʥʭʘʡʥ, ʫʚ. ʍ200.  

ʆʮʚʝʪʷʚʘʥʝʪʦ ʩ ɸʟʘʥ ʧʦ ʍʘʡʜʝʥʭʘʡʥ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʦʮʝʥʢʘ ʥʘ 

ʭʠʩʪʦʣʦʛʠʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʲʙʨʝʢʘ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʢʦʣʘʛʝʥʥʘʪʘ ʩʲʝʜʠʥʠʪʝʣʥʘ 

ʪʲʢʘʥ ʚ ʧʘʨʝʥʭʠʤʘ. ʇʨʠ ʤʣʘʜʠʪʝ ʢʦʥʪʨʦʣʠ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘʭʘ ʤʥʦʛʦʙʨʦʡʥʠ ʛʣʦʤʝʨʫʣʠ ʩ 

ʧʨʘʚʠʣʥʘ ʦʢʨʲʛʣʝʥʘ ʬʦʨʤʘ, ʷʩʥʦ ʦʯʝʨʪʘʥʘ ʢʘʧʩʫʣʥʘ ʮʝʧʢʘ ʠ ʙʘʟʘʣʥʘ ʣʘʤʠʥʘ ʚʠʜʠʤʘ ʢʘʪʦ 

ʪʲʥʢʘ ʣʠʥʠʷ. ʇʨʦʢʩʠʤʘʣʥʠʪʝ ʠ ʜʠʩʪʘʣʥʠ ʢʘʥʘʣʯʝʪʘ ʙʷʭʘ ʛʲʩʪʦ ʨʘʟʧʦʣʦʞʝʥʠ, ʠʥʪʝʥʟʠʚʥʦ 

ʦʮʚʝʪʝʥʠ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠ ʦʪ ʪʲʥʢʠ ʩʲʝʜʠʥʠʪʝʣʥʦ ʪʲʢʘʥʥʠ ʧʨʦʩʣʦʡʢʠ. ʇʨʠ ʩʪʘʨʠʪʝ ʢʦʥʪʨʦʣʠ 

ʙʨʦʷ ʥʘ ʛʣʦʤʝʨʫʣʠʪʝ ʙʝʰʝ ʨʝʜʫʮʠʨʘʥ, ʘ ʪʝ ʩʘʤʠʪʝ ï ʭʠʧʝʨʪʨʦʬʠʯʥʠ ʠ ʯʝʩʪʦ ʩ ʥʝʧʨʘʚʠʣʥʘ 

ʬʦʨʤʘ. ʇʨʘʚʝʭʘ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʝʢʲʩʚʘʥʠʷʪʘ ʥʘ ʛʣʦʤʝʨʫʣʥʘʪʘ ʮʝʧʢʘ ʠ ʦʪʯʝʪʣʠʚʦ ʟʘʜʝʙʝʣʝʥʘʪʘ 

ʙʘʟʘʣʥʘʪʘ ʣʘʤʠʥʘ. ʅʘʙʣʶʜʘʚʘʰʝ ʩʝ ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ ʚ 

ʠʥʪʝʨʩʪʠʮʠʫʤʘ, ʘʪʨʦʬʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʢʘʥʘʣʯʝʪʘʪʘ, ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝ ʥʘ ʩʢʣʝʨʦʟʠʨʘʣʠ 

ʛʣʦʤʝʨʫʣʠ ʠ ʢʠʩʪʠʯʥʠ ʩʪʨʫʢʪʫʨʠ. ʇʨʠ ʩʫʧʣʝʤʝʥʪʠʨʘʥʠʪʝ ʞʠʚʦʪʥʠ ʦʪ ʪʨʠʪʝ ʛʨʫʧʠ 

ʚʲʟʨʘʩʪʦʚʠʪʝ ʧʨʦʤʝʥʠ ʩʲʱʦ ʙʷʭʘ ʥʘʣʠʮʝ, ʥʦ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʛʣʦʤʝʨʫʣʠ ʩʲʩ 

ʩʲʭʨʘʥʝʥʘ ʬʦʨʤʘ, ʟʘʧʘʟʝʥʘ ʮʝʧʢʘ ʠ ʥʝ ʪʦʣʢʦʚʘ ʟʘʜʝʙʝʣʝʥʘ ʙʘʟʘʣʥʘ ʣʘʤʠʥʘ. ʇʨʘʚʝʰʝ 

ʚʧʝʯʘʪʣʝʥʠʝ ʨʝʜʫʮʠʨʘʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʘʛʝʥʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ ʚ ʠʥʪʝʨʩʪʠʮʠʫʤʘ, 

ʢʦʝʪʦ ʙʝ ʥʘʡ-ʦʪʯʝʪʣʠʚʦ ʠʟʨʘʟʝʥʦ ʧʨʠ ʛʨʫʧʘʪʘ ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ ɸʨʦʥʠʷ.  
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ʇʨʝʜʠʰʥʠ ʥʘʰʠ ʠʟʩʣʝʜʚʘʥʠʷ ʜʦʢʘʟʚʘʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʦʚʘʪʘ 

ʠʥʪʝʨʩʪʠʮʠʘʣʥʘ ʬʠʙʨʦʟʘ ʩʣʝʜ ʩʫʧʣʝʤʝʥʪʘʮʠʷ ʩ ɸʨʦʥʠʷ ʚ ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠ ʠ ʩʲʜʦʚʝ. 

(ɼʘʩʢʘʣʦʚʘ ʠ ʩʲʘʚʪ., 2021; Daskalova et al., 2019; ʂʠʪʦʚ ʠ ʩʲʘʚʪ., 2016, Daskalova et al., 2015),  

ʇʨʦʪʠʚʦʩʪʘʨʝʝʱʠʷʪ ʝʬʝʢʪ ʥʘ ʝʢʩʪʨʘʢʪʠʪʝ ʦʪ ʘʨʦʥʠʷ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʫʜʲʣʞʘʚʘʥʝ ʥʘ 

ʞʠʚʦʪʘ, ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʛʣʶʢʦʟʥʠʷ ʠ ʣʠʧʠʜʥʠʷ 

ʤʝʪʘʙʦʣʠʟʲʤ, ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʥʝʚʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʛʘʩʪʨʦʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʪʠ, ʘ 

ʦʩʥʦʚʥʠʷʪ ʤʝʭʘʥʠʟʲʤ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʩ ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʪʘ ʟʘʱʠʪʘ 

(Zapolska-Downar et al., 2012), ʤʦʜʫʣʘʮʠʷ ʥʘ ʠʥʩʫʣʠʥʦʚʘʪʘ/IGF-1 ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ 

ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʘ ʘʢʪʠʚʥʦʩʪ (Platonova et al., 2021). 

ɽʜʠʥ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʤʝʭʘʥʠʟʲʤʠ, ʯʨʝʟ ʢʦʡʪʦ ʧʦʣʠʬʝʥʦʣʠʪʝ ʫʧʨʘʞʥʷʚʘʪ ʩʚʦʝʪʦ 

ʜʝʡʩʪʚʠʝ, ʝ ʠ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʨʝʘʢʪʠʚʥʠʪʝ ʢʠʩʣʦʨʦʜʥʠ ʚʠʜʦʚʝ, ʩʪʠʤʫʣʠʨʘʱʠ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ 

ʤʘʪʨʠʢʩʥʠʪʝ ʤʝʪʘʣʦʧʨʦʪʝʠʥʘʟʠ (MMP). ɼʨʫʛ ʚʘʞʝʥ ʤʝʭʘʥʠʟʲʤ ʝ ʜʠʨʝʢʪʥʦʪʦ ʩʚʲʨʟʚʘʥʝ ʥʘ 

ʧʦʣʠʬʝʥʦʣʠʪʝ ʩ MMP ʠ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʝʥʟʠʤʥʘʪʘ ʠʤ ʘʢʪʠʚʥʦʩʪ (Suzuki, 2023). 

ʋʩʪʘʥʦʚʝʥʠʪʝ ʦʪ ʥʘʩ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʩʢʦʧʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʙʲʙʨʝʢʘ ʥʘ 

ʩʫʧʣʝʤʝʥʪʠʨʘʥʠʪʝ ʞʠʚʦʪʥʠ ʩʘ ʥʘʡ-ʦʪʯʝʪʣʠʚʦ ʠʟʨʘʟʝʥʠ ʧʨʠ ʛʨʫʧʘʪʘ, ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ 

ɸʨʦʥʠʷ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʙʣʘʛʦʪʚʦʨʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʝʢʩʪʨʘʢʪʠʪʝ ʦʪ ʘʨʦʥʠʷ 

ʚʲʨʭʫ ʚʲʟʨʘʩʪʦʚʠʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʜʠʮʘ ʦʨʛʘʥʠ, ʦʧʠʩʘʥʠ ʚ ʧʨʝʜʠʰʥʠ ʥʘʰʠ ʠʟʩʣʝʜʚʘʥʠʷ 

(ɼʘʩʢʘʣʦʚʘ ʠ ʩʲʘʚʪ., 2021, Daskalova et al., 2019, Daskalova et al., 2015). ʂʲʤ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ 

ʤʦʞʝ ʜʘ ʧʨʠʙʘʚʠʤ ʠ ʧʦʚʣʠʷʚʘʥʝʪʦ ʥʘ ʧʘʨʝʥʭʠʤʘ ʥʘ ʙʲʙʨʝʢʘ, ʫʩʪʘʥʦʚʝʥʦ ʦʪ ʥʘʩʪʦʷʱʝʪʦ 

ʧʨʦʫʯʚʘʥʝ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʉʫʧʣʝʤʝʥʪʘʮʠʷʪʘ ʩ ʪʨʠʪʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʩʫʙʩʪʘʥʮʠʠ ï ʩʦʢ ʦʪ ɸʨʦʥʠʷ, ʯʠʩʪʘ 

ʩʫʙʩʪʘʥʮʠʷ GABA ʠ GABA ʦʪ ʧʦʢʲʣʥʘʣ ʥʘʭʫʪ ʧʦʚʣʠʷʚʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʢʘʢʪʦ ʪʝʣʝʩʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʧʨʠ ʩʪʘʨʠ ʧʣʲʭʦʚʝ, ʪʘʢʘ ʠ ʚʲʟʨʘʩʪʦʚʦ ʦʙʫʩʣʦʚʝʥʠʪʝ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ ʚ 

ʙ̡ ʙʨʝʯʥʠʷ ʧʘʨʝʥʭʠʤ, ʚʦʜʝʡʢʠ ʜʦ ʨʝʜʫʢʮʠʷ ʥʘ ʚʲʟʨʘʩʪʦʚʘʪʘ ʬʠʙʨʦʟʘ, ʢʦʝʪʦ ʛʠ ʥʘʨʝʞʜʘ ʩʨʝʜ 

ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʩʪʘʨʷʚʘʥʝ ʚ ʜʦʙʨʦ ʟʜʨʘʚʝ.  

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʬʠʥʘʥʩʠʨʘʥʦ ʧʦ ʧʨʦʝʢʪ KP-06-H71/4 ï 

05.12.2023 ʥʘ ʌʦʥʜ ʅʘʫʯʥʠ ʀʟʩʣʝʜʚʘʥʠʷ.  

ɺʩʠʯʢʠ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʝʧʘʨʘʪʠ ʩʘ ʠʟʛʦʪʚʝʥʠ ʚ ʎʝʥʪʲʨʘ ʟʘ ʤʦʨʬʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʢʲʤ ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʠʥʩʪʠʪʫʪ ʥʘ ʄʝʜʠʮʠʥʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʇʣʦʚʜʠʚ. 
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ʀʄʋʅʆʍʀʉʊʆʍʀʄʀʏʅʆ ʇʈʆʋʏɺɸʅɽ ʅɸ ʇʈʆʄɽʅʀʊɽ ɺ 

ʉʊɸʈɽɽʑʀʗ ʊʀʄʋʉ ʇʈʀ ʇʃʒʍʆɺɽ ï ɽʌɽʂʊ ʆʊ 

ʇʈʀʃʆɾɽʅʀɽʊʆ ʅɸ ʉʆʂ ʆʊ ARONIA MELANOCARPA 

ɽʣʝʥʘ ɼʘʩʢʘʣʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

 IMMUNOHISTOCHEMICAL STUDY OF CHANGES IN THE AGING 

THYMUS IN RATS ï EFFECT OF THE APPLICATION OF ARONIA 

MELANOCARPA JUICE 

Elena Daskalova 

Department of Anatomy, Histology and Embryology, 

Faculty of Medicine, Medical University of Plovdiv 
 

Abstract:  The aging of the immune system is responsible for increased susceptibility to 

infectious diseases, neoplasia, and autoimmune diseases in adults. The thymus is the fastest aging 

organ in the human body and, at the same time, plays a key role in immunity. The aging process in 

the thymus is associated with increased oxidative stress from the accumulation of reactive oxygen 

species, which damage thymocytes and accelerate its atrophy. There is growing evidence that thymic 

tissue is plastic and that the process of involution can be therapeutically influenced. Currently, one 

of the potential therapeutic approaches to delaying immune aging is the use of antioxidants. The aim 

of this study was to determine the effect of supplementation with Aronia melanocarpa on markers 

of inflammation and apoptosis in the thymus of adult rats. Material and Methods: The study was 

conducted on 16 male Wistar rats aged 13 months at the end of the experiment. The rats were divided 

into two groups: a control group (CO) and a group (A) supplemented with 100% Aronia 

melanocarpa fruit juicʝ for 3 monts. In the end experiment, the animals were euthanized, the thymus 

was dissected, fixed in 10% neutral formalin, and embedded in paraffin. Immunohistochemical 

studies were performed on thymus sections using the antibodies CD68, p53, survivin. Results: Data 

analysis showed a significantly lower number of CD68-positive cells per section in Aronia-

supplemented animals compared to adult controls. Aronia supplementation does not affect the 

process of apoptosis in the thymus in adult rats. Conclusion: Supplementation with Aronia 

significantly reduces the number of inflammatory cells in the thymus, but has no effect on pro- and 

anti-apoptotic markers. These data testify to the anti-inflammatory properties of aronia juice and 

rank it among the geroprotective functional foods. 

Keywords: aging thymus, Aronia melanocarpa, CD68, p53, Survivin 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʉʪʘʨʝʝʥʝʪʦ ʝ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʠ ʙʘʚʝʥ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʥʘʨʫʰʘʚʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʥʠʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ ʢʘʢʪʦ ʧʨʠ ʭʦʨʘʪʘ, ʪʘʢʘ ʠ ʧʨʠ ʞʠʚʦʪʥʠʪʝ (Rose 

et al. 2012). ʆʩʚʝʥ ʪʦʚʘ ʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʚʣʦʰʘʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʠʤʫʥʥʘʪʘ 

ʩʠʩʪʝʤʘ, ʢʦʝʪʦ ʩʝ ʦʧʠʩʚʘ ʩ ʦʙʱʦʧʨʠʝʪʠʷ ʪʝʨʤʠʥ Ăʠʤʫʥʦʩʪʘʨʝʝʥʝñ (immunosenescence), (Dixit 

2012). ʀʤʫʥʦʩʪʘʨʝʝʥʝʪʦ ʝ ʦʪʛʦʚʦʨʥʦ ʟʘ ʧʦʚʠʰʝʥʘʪʘ ʧʦʜʘʪʣʠʚʦʩʪ ʢʲʤ ʠʥʬʝʢʮʠʦʟʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ, ʥʝʦʧʣʘʟʠʠ ʠ ʘʚʪʦʠʤʫʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠʪʝ. (Castle 2000). ʊʦʯʥʠʪʝ 

ʤʝʭʘʥʠʟʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʤʫʥʦʩʪʘʨʝʝʥʝʪʦ, ʥʝ ʩʘ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʠ, ʥʦ ʝʜʥʘ ʦʪ ʚʘʞʥʠʪʝ 

ʧʨʠʯʠʥʠ ʝ ʠʥʚʦʣʶʮʠʷʪʘ ʥʘ ʪʠʤʫʩʘ. ʊʠʤʫʩʲʪ ʝ ʥʘʡ-ʙʲʨʟʦ ʩʪʘʨʝʝʱʠʷʪ ʦʨʛʘʥ ʚ ʯʦʚʝʰʢʦʪʦ ʪʷʣʦ, 
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ʘ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʩʝ ʷʚʷʚʘ ʢʣʶʯʦʚʘ ʬʠʛʫʨʘ ʚ ʠʤʫʥʠʪʝʪʘ. ʈʝʛʨʝʩʠʷʪʘ ʥʘ ʪʠʤʫʩʘ ʚʦʜʠ ʜʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʊ-ʢʣʝʪʢʠ, ʢʦʝʪʦ ʧʨʦʤʝʥʷ ʩʲʩʪʘʚʘ ʥʘ ʧʝʨʠʬʝʨʥʠʷ ʊ-ʢʣʝʪʲʯʝʥ 

ʧʫʣ ʠ ʧʨʦʤʝʥʷ ʬʝʥʦʪʠʧʘ ʠ ʬʫʥʢʮʠʷʪʘ ʥʘ ʊ-ʣʠʤʬʦʮʠʪʠʪʝ (Aw et al., 2009). ʇʨʦʮʝʩʲʪ ʥʘ 

ʩʪʘʨʝʝʥʝ ʚ ʪʠʤʫʩʘ ʝ ʩʚʲʨʟʘʥ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʦʪ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ 

ʨʝʘʢʪʠʚʥʠ ʢʠʩʣʦʨʦʜʥʠ ʚʠʜʦʚʝ ʢʘʪʦ ʚʦʜʦʨʦʜʝʥ ʧʝʨʦʢʩʠʜ. ʊʦʚʘ ʦʢʩʠʜʘʪʠʚʥʦ ʫʚʨʝʞʜʘʥʝ ʚʨʝʜʠ 

ʥʘ ʪʠʤʫʩʥʠʪʝ ʢʣʝʪʢʠ ʠ ʫʩʢʦʨʷʚʘ ʘʪʨʦʬʠʷʪʘ ʤʫ. ʀʤʘ ʦʙʘʯʝ ʚʩʝ ʧʦʚʝʯʝ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʯʝ 

ʪʠʤʫʩʥʘʪʘ ʪʲʢʘʥ ʝ ʧʣʘʩʪʠʯʥʘ ʠ ʯʝ ʧʨʦʮʝʩʲʪ ʥʘ ʠʥʚʦʣʶʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʪʝʨʘʧʝʚʪʠʯʥʦ 

ʧʦʚʣʠʷʥ (Lynch et.al, 2009, Mennen et.al, 2005). ʂʲʤ ʤʦʤʝʥʪʘ ʩʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ 

ʧʦʪʝʥʮʠʘʣʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʦʜʭʦʜʘ ʟʘ ʟʘʙʘʚʷʥʝ ʥʘ ʩʪʘʨʝʝʥʝʪʦ ʥʘ ʠʤʫʥʠʪʝʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠ (De la Fuente et al., 2011). ɸʥʪʠʦʢʩʠʜʘʥʪʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ 
Aronia melanocarpa e ʜʦʢʘʟʘʥ ʦʪ ʨʝʜʠʮʘ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʜʦ ʤʦʤʝʥʪʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʣʠʧʩʚʘʪ 

ʜʘʥʥʠ ʟʘ ʝʬʝʢʪʠʪʝ Ⱬ ʚʲʨʭʫ ʪʠʤʫʩʘ (Denev et al., 2012). 

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʠʟʤʝʥʝʥʠʷʪʘ ʚ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠ 

ʤʘʨʢʝʨʠ ʥʘ ʚʲʟʧʘʣʝʥʠʝ ʠ ʘʧʦʧʪʦʟʘ ʚ ʪʠʤʫʩʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ ʥʘ ʧʣʲʭʦʚʝ ʩʣʝʜ 

ʩʫʧʣʝʤʝʥʪʘʮʠʷ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʥʘʧʠʪʢʘ ʦʪ ʧʣʦʜʦʚʝʪʝ ʥʘ Aronia melanocarpa. 

 

2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʚʲʨʭʫ 16 ʤʲʞʢʠ ʧʣʲʭʘ ʦʪ ʚʠʜʘ Wistar ʥʘ ʚʲʟʨʘʩʪ 13 

ʤʝʩʝʮʘ ʚ ʢʨʘʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ. ɾʠʚʦʪʥʠʪʝ ʙʷʭʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʠ ʦʪʛʣʝʞʜʘʥʠ ʚʲʚ ʚʠʚʘʨʠʫʤ 

ʥʘ ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ. ʇʣʲʭʦʚʝʪʝ ʙʷʭʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 2 ʛʨʫʧʠ: ʢʦʥʪʨʦʣʥʘ 

(ʉʆ) ʥʘ ʩʪʘʥʜʘʨʪʥʘ ʭʨʘʥʘ ʠ ʛʨʫʧʘ (ɸ) ʥʘ ʩʪʘʥʜʘʨʪʥʘ ʭʨʘʥʘ ʠ ʧʨʠʝʤ ʩ ʚʦʜʘʪʘ ʥʘ 10 mlĿkg-1 100% 

ʩʦʢ ʦʪ ʧʣʦʜʦʚʝ ʥʘ Aronia melanocarpa ʜʥʝʚʥʦ. ʉʣʝʜ ʠʟʪʠʯʘʥʝʪʦ ʥʘ 3 ʤʝʩʝʯʥʠʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʧʝʨʠʦʜ ʞʠʚʦʪʥʠʪʝ ʙʷʭʘ ʝʚʪʘʥʘʟʠʨʘʥʠ, ʪʠʤʫʩʲʪ ʙʝʰʝ ʦʪʧʨʝʧʘʨʠʨʘʥ, 

ʬʠʢʩʠʨʘʥ ʚ 10% ʥʝʫʪʨʘʣʝʥ ʬʦʨʤʘʣʠʥ ʠ ʚʢʣʶʯʝʥ ʚ ʧʘʨʘʬʠʥ. ɺʲʨʭʫ ʩʨʝʟʦʚʝʪʝ ʦʪ ʪʠʤʫʩʘ ʙʷʭʘ 

ʠʟʚʲʨʰʝʥʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʲʩ ʩʣʝʜʥʠʪʝ ʘʥʪʠʪʝʣʘ: ʟʘʝʰʢʦ ʧʦʣʠʢʣʦʥʘʣʥʦ 

ʘʥʪʠ-ʨ53 ʘʥʪʠʪʷʣʦ 1-P5003-03 BIOCYC GmbH & Co. KG, Germany, ʟʘʝʰʢʦ ʧʦʣʠʢʣʦʥʘʣʥʦ 

ʘʥʪʠ-survivin ʘʥʪʠʪʷʣʦ 1-SU044-03 BIOCYC GmbH & Co. KG, Germany, ʤʠʰʝ ʤʦʥʦʢʣʦʥʘʣʥʦ 

ʘʥʪʠ-CD68 ʘʥʪʠʪʷʣʦ PA0273 Leica Biosystems Newcastle Ltd, UK. ʀʤʫʥʦʨʝʘʢʮʠʠʪʝ ʟʘ p53, 

survivin ʠ CD68 ʙʷʭʘ ʠʟʨʘʙʦʪʝʥʠ ʩ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ BOND ʩʠʩʪʝʤʘ, ʚʢʣʶʯʚʘʱʘ Leica BOND-

MAX system. ʄʦʨʬʦʤʝʪʨʠʯʥʠʷʪ ʘʥʘʣʠʟ ʙʝ ʦʩʲʱʝʩʪʚʝʥ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʦʬʪʫʝʨ ñDP-Softò 3.2, 

Olympus, Japan. 

 

3. ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ  

ɸʥʘʣʠʟ ʥʘ CD68 ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʚ ʪʠʤʫʩʘ 
 

  

ʉʆ A 

ʌʠʛʫʨʘ 1. CD68 ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʚ ʪʠʤʫʩʘ (ʫʚʝʣ. ʭ400);  

CO ï ʚʲʟʨʘʩʪʥʠ ʢʦʥʪʨʦʣʠ, A ï ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ ɸʨʦʥʠʷ ʛʨʫʧʘ.  
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ʌʠʛʫʨʘ 2. ʉʨʝʜʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ CD68 ʧʦʟʠʪʠʚʥʠ ʢʣʝʪʢʠ ʚ ʪʠʤʫʩ ʥʘ ʧʣʲʭ, #A ʩʧʨʷʤʦ 

CO, (p<0.05). 

ʇʨʠ ʘʥʘʣʠʟʲʪ ʥʘ CD68 ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʚ ʪʠʤʫʩʘ ʙʝ ʫʩʪʘʥʦʚʝʥ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʧʦ-

ʥʠʩʲʢ ʙʨʦʡ CD68 ʧʦʟʠʪʠʚʥʠ ʢʣʝʪʢʠ ʥʘ ʩʨʝʟ ʧʨʠ ʩʫʧʣʝʤʝʥʪʠʨʘʥʠʪʝ ʩ ʘʨʦʥʠʷ ʞʠʚʦʪʥʠ (ɸ) 

ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʥʠʪʝ ʢʦʥʪʨʦʣʠ (CO), (p<0.05). CD68 ʝ ʤʘʢʨʦʬʘʛʝʘʣʝʥ ʤʘʨʢʝʨ ʠ ʚ ʪʠʤʫʩʘ ʩʝ 

ʝʢʩʧʨʝʩʠʨʘ ʚʲʨʭʫ ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʪʲʢʘʥʥʠʪʝ ʤʘʢʨʦʬʘʛʠ ʢʘʪʦ ʝʢʩʧʨʝʩʠʷʪʘ ʤʫ ʢʦʨʝʣʠʨʘ ʩ 

ʬʘʛʦʮʠʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ (Barbu-Tudoran et al., 2013). ʊʦʚʘ ʝ ʧʨʦʷʚʣʝʥʠʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʭʨʦʥʠʯʥʦ ʥʠʩʢʦʩʪʝʧʝʥʥʦ ʚʲʟʧʘʣʝʥʠʝ, ʫʩʪʘʥʦʚʷʚʘʱʦ ʩʝ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʜʦʨʠ ʧʨʠ 

ʚʠʜʠʤʦ ʟʜʨʘʚʠ ʠʥʜʠʚʠʜʠ ʦʙʦʙʱʝʥʦ ʚ ʪʝʨʤʠʥʘ Ăoxy-inflamm-aging"ñ. ʊʝʟʠ ʜʘʥʥʠ ʢʦʨʝʣʠʨʘʪ ʩ 

ʥʘʰʠʪʝ ʥʘʭʦʜʢʠ ʧʨʠ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʩʫʧʣʝʤʝʥʪʠʨʘʥʠ ʩ ʘʨʦʥʠʷ ʞʠʚʦʪʥʠ, ʢʦʠʪʦ ʧʦʢʘʟʚʘʪ 

ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʝʜʫʢʮʠʷ ʧʘʨʘʣʝʣʥʦ ʥʘ ʩʲʝʜʠʥʠʪʝʣʥʘʪʘ ʪʲʢʘʥ, ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʤʘʩʪʦʮʠʪʠ ʠ 

ʤʘʢʨʦʬʘʛʠ ʚ ʪʠʤʫʩʥʠʪʝ ʩʝʧʪʠ (Daskalova et al., 2019). ʊʝʟʠ ʥʘʰʠ ʥʘʭʦʜʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʦʙʷʩʥʝʥʠ ʩ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʩʚʦʡʩʪʚʘ ʥʘ Aronia melanocarpa, ʢʦʝʪʦ 

ʩʝ ʜʦʢʘʟʚʘ ʠ ʦʪ ʜʨʫʛʠ ʘʚʪʦʨʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʢʦʥʮʝʥʪʨʘʪʲʪ ʦʪ ʘʨʦʥʠʷ ʠʥʭʠʙʠʨʘ ʢʘʢʪʦ 

ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ TNFa, IL-6 ʠ IL-8 ʚ ʯʦʚʝʰʢʠ ʧʝʨʠʬʝʨʥʠ ʤʦʥʦʮʠʪʠ, ʪʘʢʘ ʠ ʘʢʪʠʚʠʨʘʥʝʪʦ 

ʥʘ NF-ʢɺ ʧʲʪʷ ʚ RAW 264.7 ʤʘʢʨʦʬʘʛʠ (Appel et al., 2015).  

ɸʥʘʣʠʟ ʥʘ ʨ53 ʠ survivin ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʚ ʪʠʤʫʩʘ 
 

  
ʉʆ ɸ 

ʌʠʛʫʨʘ 3. ʀʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ ʨ53 ʚ ʪʠʤʫʩ (ʫʚʝʣ. ʭ400);  

 CO ï ʚʲʟʨʘʩʪʥʠ ʢʦʥʪʨʦʣʠ, A ï ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ ʘʨʦʥʠʷ ʛʨʫʧʘ. 

 ʇʨʠ ʘʥʘʣʠʟʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ ʨ53 

(ʬʠʛ. 4) ʚ ʪʠʤʫʩʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʚʲʟʨʘʩʪʥʠʪʝ ʢʦʥʪʨʦʣʠ (CO) ʠ ʩʫʧʣʝʤʝʥʪʠʨʘʥʘʪʘ ʛʨʫʧʘ 

(A) ʥʝ ʜʦʩʪʠʛʥʘʭʘ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ (ʨ>0.05). 
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ʌʠʛʫʨʘ 4. ʀʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʨ53 ʠʤʫʥʦʝʢʩʧʨʝʩʠʷʪʘ ʚ ʪʠʤʫʩ ʥʘ ʧʣʲʭʦʚʝ  

(ʚ ʫʩʣʦʚʥʠ ʝʜʠʥʠʮʠ). 

ɸʧʦʧʪʦʟʘʪʘ ʝ ʝʩʪʝʩʪʚʝʥ ʧʨʦʮʝʩ, ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʪʠʤʫʩʘ. ʏʨʝʟ ʘʧʦʧʪʦʟʘ ʩʝ ʦʪʩʪʨʘʥʷʚʘʪ 

ʪʠʤʦʮʠʪʠʪʝ ʥʝ ʧʨʝʤʠʥʘʣʠ ʫʩʧʝʰʥʦ ʧʦʟʠʪʠʚʥʘʪʘ ʠ ʥʝʛʘʪʠʚʥʘ ʩʝʣʝʢʮʠʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʪʷʭʥʦʪʦ 

Ăʦʙʫʯʝʥʠʝñ. ʇʦ-ʛʦʣʝʤʠʷ ʙʨʦʡ ʥʦʚʠ ʧʦʜʣʝʞʘʱʠ ʥʘ ʦʙʫʯʝʥʠʝ ʪʠʤʦʮʠʪʠ, ʙʠ ʦʙʫʩʣʦʚʠʣ ʠ ʧʦ-

ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʘʧʦʧʪʦʟʘ ʚ ʪʠʤʫʩʘ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʩʘʤʦ ʦʢʦʣʦ 5% ʦʪ ʥʦʚʦʧʨʦʠʟʚʝʜʝʥʠʪʝ 

ʤʣʘʜʠ ʪʠʤʦʮʠʪʠ ʜʦʩʪʠʛʘʪ ʜʦ ʢʨʘʡʥʠʷ ʝʪʘʧ ʥʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ. ʨ53 ʝ ʤʘʨʢʝʨ ʟʘ ʘʧʦʧʪʦʟʘ ʢʘʢʪʦ 

ʚ ʪʠʤʦʮʠʪʠʪʝ, ʪʘʢʘ ʠ ʚ ʨʝʪʠʢʫʣʦ-ʝʧʠʪʝʣʥʠʪʝ ʢʣʝʪʢʠ. ʅʘʰʠʪʝ ʜʘʥʥʠ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ 

ʠʤʫʥʦʨʝʘʢʮʠʷʪʘ ʟʘ ʨ53 ʚ ʪʠʤʫʩʘ ʧʦʢʘʟʘʭʘ, ʯʝ ʧʨʠ ʩʫʧʣʝʤʝʥʪʠʨʘʥʘʪʘ ʛʨʫʧʘ (A) ʨʘʟʣʠʯʠʷʪʘ ʥʝ 

ʜʦʩʪʠʛʘʪ ʩʠʛʥʠʬʠʢʘʥʪʥʦʩʪ ʩʧʨʷʤʦ ʚʲʟʨʘʩʪʥʠʪʝ ʢʦʥʪʨʦʣʠ (ʉʆ), ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘ, ʯʝ ʘʨʦʥʠʷ 

ʥʝ ʧʦʚʣʠʷʚʘ ʧʨʦʮʝʩʘ ʥʘ ʘʧʦʧʪʦʟʘ ʚ ʪʠʤʫʩʘ ʥʘ ʚʲʟʨʘʩʪʥʠ ʧʣʲʭʦʚʝ. 
 

  

ʉʆ ɸ 

ʌʠʛʫʨʘ 5. ʀʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʥʘ survivin ʚ ʪʠʤʫʩ (ʫʚʝʣ. ʭ400); CO ï ʚʲʟʨʘʩʪʥʠ ʢʦʥʪʨʦʣʠ, A 

ï ʩʫʧʣʝʤʝʥʪʠʨʘʥʘ ʩ ʘʨʦʥʠʷ ʛʨʫʧʘ. 

 
ʌʠʛʫʨʘ 6. ʀʥʪʝʥʟʠʚʥʦʩʪ ʥʘ survivin ʠʤʫʥʦʝʢʩʧʨʝʩʠʷʪʘ ʚ ʪʠʤʫʩ ʥʘ ʧʣʲʭʦʚʝ  

(ʚ ʫʩʣʦʚʥʠ ʝʜʠʥʠʮʠ). 

ɸʥʘʣʠʟʲʪ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ survivin 

(ʬʠʛ. 6) ʚ ʪʠʤʫʩʘ ʥʝ ʧʦʢʘʟʘ ʩʠʛʥʠʬʠʢʘʥʪʥʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʲʟʨʘʩʪʥʠʪʝ ʢʦʥʪʨʦʣʠ (CO) ʠ 

ʩʫʧʣʝʤʝʥʪʠʨʘʥʘʪʘ ʛʨʫʧʘ (A), (ʨ>0.05). Survivin ʝ ʙʠʬʫʥʢʮʠʦʥʘʣʝʥ ʧʨʦʪʝʠʥ, ʧʨʠʥʘʜʣʝʞʘʱ ʢʲʤ 

ʬʘʤʠʣʠʷʪʘ ʥʘ ʠʥʭʠʙʠʪʦʨʠʪʝ ʥʘ ʘʧʦʧʪʦʟʘʪʘ. ɺ ʥʘʰʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʫʩʪʘʥʦʚʠʭʤʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʘʙʩʦʣʶʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʤʫʥʦʨʝʘʢʮʠʷʪʘ ʟʘ survivin ʚ ʪʠʤʫʩʘ ʧʨʠ 
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ʩʫʧʣʝʤʝʥʪʠʨʘʥʘʪʘ ʛʨʫʧʘ (A), ʢʦʠʪʦ ʦʙʘʯʝ ʟʘ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʥʝ ʩʘ ʜʦʩʪʠʛʥʘʣʠ 

ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʠʟʤʝʥʝʥʠʝ. ʅʠʝ ʫʩʪʘʥʦʚʷʚʘʤʝ ʥʘʣʠʯʠʝ ʥʘ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʟʘ survivin ʚ 

ʧʝʨʠʬʝʨʥʠʪʝ ʟʦʥʠ ʥʘ ʜʝʣʯʝʪʘʪʘ, ʦʩʥʦʚʥʦ ʩʫʙʢʘʧʩʫʣʘʨʥʦ ʠ ʚ ʧʦ-ʤʘʣʢʘ ʩʪʝʧʝʥ ʧʘʨʘʩʝʧʪʘʣʥʦ. 

ʊʝʟʠ ʧʦʚʠʰʝʥʠ ʘʙʩʦʣʶʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʤʫʥʦ-ʨʝʘʢʮʠʷʪʘ ʟʘ survivin 

ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʧʦʚʠʰʝʥʠʪʝ CD3+ ʠ CD4+ ʪʠʤʦʮʠʪʝʥ ʙʨʦʡ ʫʩʪʘʥʦʚʝʥʠ ʚ ʜʨʫʛʦ ʥʘʰʝ 

ʠʟʩʣʝʜʚʘʥʝ (Daskalova et al., 2021) ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʨʠʝʪʠ ʢʘʪʦ ʧʨʦʷʚʘ ʥʘ 

ʪʠʤʦʮʠʪʦʩʪʠʤʫʣʠʨʘʱ ʝʬʝʢʪ ʥʘ ɸʨʦʥʠʷ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʉʫʧʣʝʤʝʥʪʘʮʠʷʪʘ ʩ ʘʨʦʥʠʷ ʥʘ ʚʲʟʨʘʩʪʥʠ ʧʣʲʭʦʚʝ ʚʦʜʠ ʜʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʙʨʦʷ ʥʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʢʣʝʪʢʠ ʚ ʪʠʤʫʩʘ, ʥʦ ʥʷʤʘ ʝʬʝʢʪ ʚʲʨʭʫ ʧʨʦ- ʠ 

ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʪʝ ʤʘʨʢʝʨʠ. ʊʝʟʠ ʜʘʥʥʠ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʩʚʦʡʩʪʚʘ 

ʥʘ ʩʦʢʘ ʦʪ ʘʨʦʥʠʷ ʠ ʛʦ ʥʘʨʝʞʜʘʪ ʩʨʝʜ ʛʝʨʦʧʨʦʪʝʢʪʠʚʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʭʨʘʥʠ. 

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ɺʩʠʯʢʠ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʝʧʘʨʘʪʠ ʩʘ ʠʟʛʦʪʚʝʥʠ ʚ ʎʝʥʪʲʨʘ ʟʘ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʢʲʤ ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʠʥʩʪʠʪʫʪ ʥʘ ʄʝʜʠʮʠʥʩʢʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʇʣʦʚʜʠʚ. 
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ʉʊɸʈɽɽʅɽ ï ʄʆʈʌʆʃʆɻʀʏʅʀ ɸʉʇɽʂʊʀ 

ɽʣʝʥʘ ɼʘʩʢʘʣʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

AGING  ï MORPHOLOGICAL  ASPECTS 

Elena Daskalova 

Department of Anatomy, Histology and Embryology, 

Faculty of Medicine, Medical University of Plovdiv 
 

Abstract: Aging is defined as an age-related decline in functional capacity and stress 

resistance associated with increased morbidity and mortality. The major determinants of ageing are 

genetic, environmental, lifestyle factors and the presence of age-related diseases. These are factors 

that can be modified and thus influence the ageing process in an individual. Morphologically, ageing 

is most marked in the cardiovascular system, nervous system, musculoskeletal system, vision, 

hearing, immune system and skin. At the tissue level, ageing mainly affects connective tissue, while 

at the cellular level it is associated with the accumulation of ageing cells without adequate renewal. 

There are currently over 300 theories attempting to explain the mechanisms of aging. Among the 

most widely accepted are the evolutionary, free-radical, mitochondrial, gene-regulatory, telomere, 

inflammatory, immune, and others. Recent discoveries about the nutritional factors that influence 

longevity point to weight maintenance, high-quality food sources, certain traditional diets, and a 

healthy lifestyle as the main pillars of aging in good health. 

Keywords: aging, geroprotectors, anti-aging strategies 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʨʠ ʭʦʨʘʪʘ ʩʪʘʨʦʩʪʪʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦʥʷʪʠʝʪʦ ʟʘ ʜʲʣʛʦʣʝʪʠʝ. ʇʦʩʣʝʜʠʮʠʪʝ ʦʪ ʩʪʘʨʝʝʥʝʪʦ 

ʩʝ ʧʦʷʚʷʚʘʪ ʩʣʝʜ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʝʨʠʦʜ, ʢʦʛʘʪʦ ʝʚʦʣʶʮʠʦʥʥʘʪʘ ʨʦʣʷ ʥʘ ʠʥʜʠʚʠʜʘ ʝ 

ʦʩʲʱʝʩʪʚʝʥʘ, ʚʲʧʨʝʢʠ ʯʝ ʩʘʤʠʷʪ ʧʨʦʮʝʩ ʥʘ ʩʪʘʨʝʝʥʝ ʝ ʟʘʧʦʯʥʘʣ ʧʦ-ʨʘʥʦ. ʉʪʘʨʝʝʥʝʪʦ ʝ 

ʨʘʟʣʠʯʥʦ ʦʪ ʩʤʲʨʪʥʦʩʪʪʘ ʠ ʙʦʣʝʩʪʪʘ, ʤʘʢʘʨ ʯʝ ʚʲʟʨʘʩʪʥʠʪʝ ʠʥʜʠʚʠʜʠ ʩʘ ʧʦ-ʫʷʟʚʠʤʠ ʢʲʤ 

ʙʦʣʝʩʪʠ (Mohan, 2015). ʋʜʲʣʞʘʚʘʥʝʪʦ ʥʘ ʞʠʚʦʪʘ ʠ ʩʥʠʞʘʚʘʥʝʪʦ ʥʘ ʨʘʞʜʘʝʤʦʩʪʪʘ ʩʘ ʩʨʝʜ 

ʧʨʠʯʠʥʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʚʩʝ ʧʦ-ʛʦʣʝʤʠʷ ʙʨʦʡ ʠʥʜʠʚʠʜʠ ʥʘʜ 60 ʛʦʜʠʥʠ ʚ ʧʦʚʝʯʝʪʦ ʦʪ ʩʪʨʘʥʠʪʝ 

ʧʦ ʩʚʝʪʘ (Seiva et al., 2011).  

ʉʪʘʨʝʝʥʝʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʚʲʟʨʘʩʪʦʚʦ-ʦʙʫʩʣʦʚʝʥ ʩʧʘʜ ʚʲʚ ʬʫʥʢʮʠʦʥʘʣʥʠʷ 

ʢʘʧʘʮʠʪʝʪ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʪʘ ʢʲʤ ʩʪʨʝʩ, ʩʚʲʨʟʘʥʠ ʩ ʫʚʝʣʠʯʝʥʘ ʟʘʙʦʣʷʝʤʦʩʪ ʠ ʩʤʲʨʪʥʦʩʪ. ʅʘ 

ʧʨʘʢʪʠʢʘ ʚʩʠʯʢʠ ʪʲʢʘʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʟʘʩʝʛʥʘʪʠ ʦʪ ʙʠʦʭʠʤʠʯʥʠʪʝ ʠ ʢʣʝʪʲʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ, ʢʘʪʦ ʪʦʟʠ ʧʨʦʮʝʩ ʝ ʧʨʠʜʨʫʞʝʥ ʦʪ ʤʦʨʬʦʣʦʛʠʯʥʠ ʠ ʬʠʟʠʦʣʦʛʠʯʥʠ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʷʭ (Seiva et al., 2011). 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʌʘʢʪʦʨʠ ʥʘ ʩʪʘʨʝʝʥʝʪʦ 

ʂʘʪʦ ʮʷʣʦ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʘ ʥʘ ʠʥʜʠʚʠʜʘ ʟʘʚʠʩʠ ʦʪ ʩʣʝʜʥʠʪʝ ʬʘʢʪʦʨʠ: 

1. ɺʲʪʨʝʰʥʠʷ ʛʝʥʝʪʠʯʝʥ ʧʨʦʮʝʩ ʥʘ ʠʥʜʠʚʠʜʘ, ʪ.ʝ. ʨʦʣʷʪʘ ʥʘ ʛʝʥʠʪʝ, ʢʦʥʪʨʦʣʠʨʘʱʠ 

ʦʪʛʦʚʦʨʘ ʥʘ ʝʥʜʦʛʝʥʥʠ ʠ ʝʢʟʦʛʝʥʥʠ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʠʥʠʮʠʠʨʘʪ ʘʧʦʧʪʦʟʘ ʚ ʧʨʦʮʝʩʘ 

ʥʘ ʩʪʘʨʝʝʥʝ. ʇʨʦʫʯʚʘʥʠʷ ʧʨʠ ʩʪʦʣʝʪʥʠʮʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʪʝ ʥʷʤʘʪ ʥʦʩʠʪʝʣ ʥʘ ʘʣʝʣ ʥʘ 
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ʘʧʦʣʠʧʦʧʨʦʪʝʠʥ ɽ4, ʢʦʡʪʦ ʝ ʩʚʲʨʟʘʥ ʩ ʨʠʩʢʘ ʢʘʢʪʦ ʦʪ ʩʲʨʜʝʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʪʘʢʘ 

ʠ ʦʪ ʙʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ.  

2. ʌʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʢʘʪʦ ʢʦʥʩʫʤʘʮʠʷ ʠ ʚʜʠʰʚʘʥʝ ʥʘ ʚʨʝʜʥʠ ʚʝʱʝʩʪʚʘ, ʪʠʧ 
ʜʠʝʪʘ, ʨʦʣʷ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʠʪʝ ʠ ʜʨ.  

3. ʉʪʠʣ ʥʘ ʞʠʚʦʪ ʥʘ ʠʥʜʠʚʠʜʘ ʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʜʲʣʞʘʱʠ ʩʝ ʥʘ ʘʣʢʦʭʦʣʠʟʲʤ (ʥʘʧʨ. 
ʮʠʨʦʟʘ, ʭʝʧʘʪʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ), ʪʶʪʶʥʦʧʫʰʝʥʝ (ʥʘʧʨʠʤʝʨ ʙʨʦʥʭʦʛʝʥʝʥ 

ʢʘʨʮʠʥʦʤ ʠ ʜʨʫʛʠ ʨʝʩʧʠʨʘʪʦʨʥʠ ʟʘʙʦʣʷʚʘʥʠʷ), ʥʘʨʢʦʤʘʥʠʷ.  

4. ɹʦʣʝʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʨʘʩʪʪʘ ʥʘʧʨ. ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʠʩʭʝʤʠʯʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ, 
ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ, ʭʠʧʝʨʪʦʥʠʷ, ʦʩʪʝʦʧʦʨʦʟʘ, ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ.  

ʊʦʚʘ ʩʘ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʦʜʠʬʠʮʠʨʘʥʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʧʦʚʣʠʷʷʪ ʥʘ 

ʚʲʟʨʘʩʪʦʚʠʷ ʧʨʦʮʝʩ ʧʨʠ ʦʪʜʝʣʥʠʷ ʠʥʜʠʚʠʜ (Mohan, 2015). 

ʆʨʛʘʥʥʠ ʧʨʦʤʝʥʠ ʧʨʠ ʩʪʘʨʝʝʥʝ 

ɺʲʧʨʝʢʠ ʯʝ ʩʪʘʨʝʝʥʝʪʦ ʟʘʩʷʛʘ ʚʩʠʯʢʠ ʦʨʛʘʥʠ, ʥʷʢʦʠ ʦʪ ʪʷʭ ʧʦʢʘʟʚʘʪ ʧʦʜʯʝʨʪʘʥʠ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʝʥ ʩʧʘʜ:  

1. ʉʲʨʜʝʯʥʦ-ʩʲʜʦʚʘ ʩʠʩʪʝʤʘ: ʩʪʘʨʝʝʥʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, 

ʘʨʪʝʨʠʦʩʢʣʝʨʦʟʘ ʩ ʢʘʣʮʠʬʠʢʘʮʠʷ, ʤʝʜʠʘʣʥʘ ʢʘʣʮʠʬʠʢʘʮʠʷ ʥʘ ʄʴʦʥʢʝʙʝʨʛ, ʢʘʬʷʚʘ 

ʘʪʨʦʬʠʷ ʥʘ ʝʣʘʩʪʠʯʥʘʪʘ ʪʲʢʘʥ ʥʘ ʩʲʨʮʝʪʦ, ʩʲʨʜʝʯʥʘ ʠ ʩʲʜʦʚʘ ʬʠʙʨʦʟʘ ʩʲʩ ʟʘʛʫʙʘ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʪʲʢʘʥ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʨʘʟʰʠʨʷʚʘʥʝ ʧʨʠ ʘʦʨʪʘʪʘ ʠ ʛʣʘʚʥʠʪʝ 

ʘʨʪʝʨʠʘʣʥʠ ʩʪʚʦʣʦʚʝ. 

2. ʅʝʨʚʥʘ ʩʠʩʪʝʤʘ: ʩ ʚʲʟʨʘʩʪʪʘ ʥʘʩʪʲʧʚʘʪ ʘʪʨʦʬʠʷ ʥʘ ʤʦʟʲʯʥʠ ʛʲʥʢʠ ʠ ʙʨʘʟʜʠ, ʙʦʣʝʩʪ 

ʥʘ ɸʣʮʭʘʡʤʝʨ, ʙʦʣʝʩʪ ʥʘ ʇʘʨʢʠʥʩʦʥ.  

3. ʄʫʩʢʫʣʥʦ-ʩʢʝʣʝʪʥʘ ʩʠʩʪʝʤʘ: ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʢʦʩʪʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʯʝʩʪʠ ʬʨʘʢʪʫʨʠ 

ʧʦʨʘʜʠ ʟʘʛʫʙʘ ʥʘ ʢʦʩʪʥʘ ʧʣʲʪʥʦʩʪ, ʩʚʲʨʟʘʥʘ ʩ ʚʲʟʨʘʩʪʪʘ ʤʫʩʢʫʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ.  

4. ʆʯʠ: ɺʣʦʰʘʚʘʥʝ ʥʘ ʟʨʝʥʠʝʪʦ ʧʦʨʘʜʠ ʢʘʪʘʨʘʢʪʘ ʠ ʩʲʜʦʚʠ ʧʨʦʤʝʥʠ ʚ ʨʝʪʠʥʘʪʘ.  

5. ʉʣʫʭ: ʋʚʨʝʞʜʘʥʝʪʦ ʥʘ ʩʣʫʭʘ ʧʦʨʘʜʠ ʩʝʥʠʣʥʦʩʪ ʝ ʩʚʲʨʟʘʥʦ ʩ ʦʪʦʩʢʣʝʨʦʟʘ.  

6. ʀʤʫʥʥʘ ʩʠʩʪʝʤʘ: ʅʘʤʘʣʝʥ ʦʪʛʦʚʦʨ ʥʘ IgG ʢʲʤ ʘʥʪʠʛʝʥʠ, ʯʝʩʪʠ ʠ ʧʦ-ʪʝʞʢʠ 

ʠʥʬʝʢʮʠʠ, ʧʨʦʷʚʘ ʥʘ ʘʚʪʦʠʤʫʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʥʝʦʧʣʘʟʠʠ.  

7. ʂʦʞʘ: ʆʪʧʫʩʥʘʪʦʩʪ ʥʘ ʢʦʞʘʪʘ ʧʦʨʘʜʠ ʟʘʛʫʙʘ ʥʘ ʝʣʘʩʪʠʯʥʘ ʪʲʢʘʥ.  

8. ɿʣʦʢʘʯʝʩʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ: 80% ʦʪ ʪʷʭ ʩʝ ʩʨʝʱʘʪ ʚʲʚ ʚʲʟʨʘʩʪʦʚʠʷ ʜʠʘʧʘʟʦʥ ʦʪ 50-

80 ʛʦʜʠʥʠ ʧʨʠ ʯʦʚʝʢʘ (Mohan, 2015). 

ʅʘ ʤʦʨʬʦʣʦʛʠʯʥʦ ʥʠʚʦ ʧʨʠ ʭʦʨʘʪʘ ʠ ʞʠʚʦʪʥʠʪʝ ʩ ʦʩʪʘʨʷʚʘʥʝʪʦ ʩʝ ʧʨʦʷʚʷʚʘ 

ʧʨʦʛʨʝʩʠʚʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʢʦʣʘʛʝʥ (ʦʧʨʝʜʝʣʷʥʦ ʢʘʪʦ ʬʠʙʨʦʟʘ) ʚ ʨʘʟʣʠʯʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʪʷʣʦʪʦ 

ï ʯʝʨʥʠʷ ʜʨʦʙ, ʙʲʙʨʝʮʠʪʝ, ʙʝʣʠʪʝ ʜʨʦʙʦʚʝ ʠ ʩʲʨʮʝʪʦ (Cowling, 2015). ʉʪʘʨʝʝʥʝʪʦ ʩʲʱʦ ʪʘʢʘ 

ʩʝ ʩʚʲʨʟʚʘ ʩ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʩʪʘʨʝʝʱʠ ʢʣʝʪʢʠ ʙʝʟ ʘʜʝʢʚʘʪʥʦ ʦʙʥʦʚʷʚʘʥʝ (Mohan, 2015). 

ʊʝʦʨʠʠ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ɻʦʣʝʤʠʪʝ ʪʝʦʨʠʠ ʟʘ ʩʪʘʨʝʝʥʝʪʦ ʪʲʨʩʷʪ ʩʧʝʮʠʬʠʯʥʘ ʠ ʢʦʥʢʨʝʪʥʘ ʧʨʠʯʠʥʘ ʟʘ ʦʙʷʩʥʝʥʠʝ 

ʥʘ ʚʲʟʨʘʩʪʦʚʦ ʦʙʫʩʣʦʚʝʥʠʪʝ ʬʠʟʠʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤ ʛʣʦʙʘʣʝʥ 

ʧʦʛʣʝʜ ʚʲʨʭʫ ʪʷʭ, ʢʦʛʘʪʦ ʩʝ ʦʙʩʲʞʜʘ ʝʜʠʥ ʧʨʦʮʝʩ, ʚʩʝ ʦʱʝ ʥʝʷʩʝʥ ʚ ʜʦʩʪʘ ʘʩʧʝʢʪʠ. ɺ ʪʦʟʠ 

ʢʦʥʪʝʢʩʪ ʪʲʨʩʝʥʝʪʦ ʥʘ ʝʜʥʘ-ʝʜʠʥʩʪʚʝʥʘ ʧʨʠʯʠʥʘ ʟʘ ʩʪʘʨʝʝʥʝʪʦ ʥʘʧʦʩʣʝʜʲʢ ʝ ʟʘʤʝʥʝʥʦ ʩʲʩ 

ʩʪʘʥʦʚʠʱʝʪʦ, ʯʝ ʦʩʪʘʨʷʚʘʥʝʪʦ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʣʦʞʝʥ ʠ ʤʥʦʛʦʬʘʢʪʦʨʝʥ ʧʨʦʮʝʩ (Kirkwood, 

2005). ʉʲʱʝʩʪʚʫʚʘʪ ʥʘʜ 300 ʪʝʦʨʠʠ, ʦʧʠʪʚʘʱʠ ʩʝ ʜʘ ʦʙʷʩʥʷʪ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ, ʥʦ ʥʠʪʦ 

ʝʜʥʘ ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘʧʲʣʥʦ ʧʨʠʝʪʘ ʦʪ ʛʝʨʦʥʪʦʣʦʟʠʪʝ. ʇʦ-ʜʦʣʫ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘʡ-ʟʥʘʯʠʤʠʪʝ 

ʦʪ ʪʷʭ. 

1. ɽʚʦʣʶʮʠʦʥʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ɽʚʦʣʶʮʠʦʥʥʘʪʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ ʛʦ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʷ ʦʪʙʦʨ. (Weinert and Timiras, 2003).  

2. ʉʚʦʙʦʜʥʦʨʘʜʠʢʘʣʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ʉʚʦʙʦʜʥʦʨʘʜʠʢʘʣʥʘʪʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ ʠʟʛʣʝʞʜʘ ʝ ʩʨʝʜ ʥʘʡ-ʰʠʨʦʢʦ ʧʨʠʝʤʘʥʠʪʝ 

ʢʘʪʦ ʧʨʘʚʜʦʧʦʜʦʙʥʦ ʦʙʷʩʥʷʚʘʱʘ ʧʲʨʚʠʯʥʠʪʝ ʭʠʤʠʯʥʠ ʨʝʘʢʮʠʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 

ʚʲʟʨʘʩʪʦʚʠʷ ʧʨʦʮʝʩ (Weinert and Timiras, 2003).ʇʲʨʚʦʥʘʯʘʣʥʦ ʪʷ ʝ ʬʦʨʤʫʣʠʨʘʥʘ ʦʪ ʍʘʨʤʘʥ 

ʧʨʝʟ ʧʝʪʜʝʩʝʪʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. ʊʦʡ ʠʟʢʘʟʚʘ ʭʠʧʦʪʝʟʘʪʘ ʟʘ ʝʜʠʥ ʦʙʱ ʧʨʦʮʝʩ, 

ʧʦʚʣʠʷʚʘʥ ʦʪ ʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ ʠ ʪʘʢʠʚʘ ʦʪ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʧʨʠ ʢʦʡʪʦ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ 

javascript:void(0);
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ʝʥʜʦʛʝʥʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ, ʛʝʥʝʨʠʨʘʥʠ ʚ ʢʣʝʪʢʘʪʘ ʝ ʦʪʛʦʚʦʨʥʦ ʟʘ ʩʪʘʨʝʝʥʝʪʦ ʠ ʩʤʲʨʪʪʘ 

ʥʘ ʚʩʠʯʢʠ ʞʠʚʠ ʦʨʛʘʥʠʟʤʠ (Harman, 1957; Finkel and Holbrook., 2000). ʇʨʠ ʨʝʚʠʟʠʷʪʘ ʥʘ ʪʘʟʠ 

ʪʝʦʨʠʷ ʧʨʝʟ 1972 ʛ. ʤʠʪʦʭʦʥʜʨʠʠʪʝ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʦʪʛʦʚʦʨʥʠ ʟʘ ʚʲʟʥʠʢʚʘʥʝʪʦ ʥʘ 

ʧʦʚʝʯʝʪʦ ʦʪ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʥʠʪʝ ʨʝʘʢʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ. ʀʟʣʠʰʲʢʲʪ ʦʪ 

ʤʠʪʦʭʦʥʜʨʠʘʣʥʠ ʢʠʩʣʦʨʦʜʥʠ ʨʘʜʠʢʘʣʠ (ROS) ʫʚʨʝʞʜʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʪʝ ɼʅʂ ʠ ʨʝʜʦʢʩ-

ʩʝʥʩʠʪʠʚʥʠ ʧʨʦʪʝʠʥʠ, ʧʨʠʯʠʥʷʚʘʡʢʠ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʜʠʩʬʫʥʢʮʠʷ ʠ ʧʦʩʣʝʜʚʘʱʦ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʥʘ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ, ʪ.ʝ. ʚʲʟʥʠʢʚʘ ʧʦʨʦʯʝʥ ʢʨʲʛ ʦʪ ROS 

ʠʥʜʫʮʠʨʘʥʦ ROS ʛʝʥʝʨʠʨʘʥʝ. ʅʘʨʫʰʝʥʠʷʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʠ 

ʚʦʜʠ ʜʦ ʩʲʩʪʦʷʥʠʝ, ʦʧʨʝʜʝʣʝʥʦ ʢʘʪʦ Ăʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩñ. ʊʦʡ ʝ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʤʥʦʛʦ 

ʚʲʟʨʘʩʪʦʚʠ ʧʨʦʤʝʥʠ, ʟʘʩʷʛʘʱʠ ʛʦʣʷʤ ʙʨʦʡ ʧʘʨʘʤʝʪʨʠ ʚʢʣʶʯʠʪʝʣʥʦ ʤʦʨʬʦʣʦʛʠʷ, ʬʠʟʠʦʣʦʛʠʷ 

ʠ ʧʦʚʝʜʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ: ʤʦʣʝʢʫʣʘ, ʢʣʝʪʢʘ, ʪʲʢʘʥ, ʦʨʛʘʥ ʠ ʮʷʣʦʩʪʝʥ 

ʠʥʜʠʚʠʜ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʦʚʘ, ʩʲʩ ʟʘʩʪʘʨʷʚʘʥʝʪʦ ʥʠʚʘʪʘ ʥʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ 

ʥʘʜʭʚʲʨʣʷʪ ʪʝʟʠ ʥʘ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠʪʝ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʚʲʟʧʘʣʠʪʝʣʝʥ ʩʪʨʝʩ. ʅʘʡ-ʥʦʚʠ 

ʧʨʦʫʯʚʘʥʠʷ ʫʩʪʘʥʦʚʷʚʘʪ ʪʷʩʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʠ ʚʲʟʧʘʣʝʥʠʝʪʦ ( Savioli et 

al., 2013), ʪʘʢʘ ʩʝ ʬʦʨʤʫʣʠʨʘ ʧʦʥʷʪʠʝʪʦ oxy-inflamm-agening. 

3. ʄʠʪʦʭʦʥʜʨʠʘʣʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ʊʘʟʠ ʪʝʦʨʠʷ ʯʝʩʪʦ ʝ ʨʘʟʛʣʝʞʜʘʥʘ ʢʘʪʦ ʨʘʟʰʠʨʝʥʠʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʪʝʦʨʠʷʪʘ ʟʘ 

ʩʚʦʙʦʜʥʠʪʝ ʨʘʜʠʢʘʣʠ (Harman, 1972; Miquel et al., 1980). ɺ ʢʣʝʪʢʠʪʝ ʥʘ ʙʦʟʘʡʥʠʮʠʪʝ 

ʤʠʪʦʭʦʥʜʨʠʠʪʝ ʠ ʷʜʨʦʪʦ ʩʘ ʝʜʠʥʩʪʚʝʥʠʪʝ ʦʨʛʘʥʝʣʠ, ʩʲʜʲʨʞʘʱʠ ɼʅʂ. ʆʯʝʚʠʜʥʦ ʝ, ʯʝ 

ʬʠʟʠʦʣʦʛʠʯʥʠʷʪ ʠʥʪʝʛʨʠʪʝʪ ʥʘ ʢʣʝʪʢʘʪʘ ʝ ʚ ʪʷʩʥʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʥʪʝʛʨʠʪʝʪʘ ʥʘ ʛʝʥʦʤʘ Ⱬ. 

ɺʲʧʨʝʢʠ ʯʝ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ɼʅʂ ʩʲʩʪʘʚʣʷʚʘ ʩʘʤʦ 1%ï3% ʦʪ ʛʝʥʝʪʠʯʥʠʷ ʤʘʪʝʨʠʘʣ ʥʘ 

ʞʠʚʦʪʠʥʩʢʘʪʘ ʢʣʝʪʢʘ, ʥʝʛʦʚʦʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʣʝʪʲʯʥʘʪʘ ʬʠʟʠʦʣʦʛʠʷ ʝ ʤʥʦʛʦ ʧʦ-ʛʦʣʷʤʦ, 

ʦʪʢʦʣʢʦʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ (Alexeyev et al., 2004). 

4. ɻʝʥʥʦ-ʨʝʛʫʣʘʪʦʨʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ʊʘʟʠ ʪʝʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʦʩʪʘʨʷʚʘʥʝʪʦ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʩʪʲʧʚʘʱʠʪʝ ʩ ʚʨʝʤʝʪʦ 

ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʥʘʪʘ ʝʢʩʧʨʝʩʠʷ (Weinert and Timiras, 2003). 

5. ʊʝʦʨʠʷ ʟʘ ʪʝʣʦʤʝʨʠʪʝ 

ʇʨʝʟ 1965 ʛ. Hayflick ʬʦʨʤʫʣʠʨʘ ʪʝʦʨʠʷʪʘ ʟʘ ʢʣʝʪʲʯʥʦʪʦ ʦʩʪʘʨʷʚʘʥʝ, ʩʲʛʣʘʩʥʦ ʢʦʷʪʦ ʪʦ 

ʝ ʦʧʠʩʘʥʦ ʢʘʪʦ ʧʨʦʮʝʩ, ʧʦʷʚʷʚʘʱ ʩʝ ʚ ʥʦʨʤʘʣʥʠʪʝ ʯʦʚʝʰʢʠ ʢʣʝʪʢʠ ʚ ʢʣʝʪʲʯʥʘ ʢʫʣʪʫʨʘ ʠ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʝ ʩ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʢʣʝʪʲʯʥʠ ʜʝʣʝʥʠʷ (Hayflick, 1965).  

ʊʦʟʠ ʣʠʤʠʪ ʚ ʨʝʧʣʠʢʘʮʠʦʥʥʠʷ ʢʘʧʘʮʠʪʝʪ ʩʝ ʧʦʷʚʷʚʘ ʩʣʝʜ ʭʘʨʘʢʪʝʨʝʥ ʙʨʦʡ ʢʣʝʪʲʯʥʠ 

ʜʝʣʝʥʠʷ ʠ ʠʤʘ ʟʘ ʨʝʟʫʣʪʘʪ ʦʢʦʥʯʘʪʝʣʥʦ ʙʣʦʢʠʨʘʥʠ ʢʣʝʪʢʠ ʩ ʧʨʦʤʝʥʝʥʘ ʬʠʟʠʦʣʦʛʠʷ (Campisi, 

2003).  

6. ɺʲʟʧʘʣʠʪʝʣʥʘ ʭʠʧʦʪʝʟʘ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ɽʧʠʜʝʤʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʭʨʦʥʠʯʥʦʪʦ ʥʠʩʢʦʩʪʝʧʝʥʥʦ 

ʚʲʟʧʘʣʝʥʠʝ, ʫʩʪʘʥʦʚʷʚʘʱʦ ʩʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ, ʚʦʜʠ ʜʦ ʘʪʝʨʦʛʝʥʝʥ ʧʨʦʬʠʣ ʠ ʝ ʩʚʲʨʟʘʥʦ 

ʩ ʨʝʜ ʚʲʟʨʘʩʪʦʚʦʦʙʫʩʣʦʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ (ʥʘʧʨ. ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ, ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʜʠʘʙʝʪ 

ʪʠʧ 2 ʠ ʜʨ.), ʢʘʢʪʦ ʠ ʩ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʩʤʲʨʪ (Bruunsgaard, 2001). ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ 

ʨʝʘʢʪʠʚʥʠʪʝ ʢʠʩʣʦʨʦʜʥʠ ʠ ʘʟʦʪʥʠ ʨʘʜʠʢʘʣʠ ʩʘ ʩʝʨʠʦʟʥʦ ʚʲʚʣʝʯʝʥʠ ʚʲʚ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ. 

ʉʚʨʲʭʧʨʦʜʫʢʮʠʷʪʘ ʠʣʠ ʙʝʟʢʦʥʪʨʦʣʥʦʪʦ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ ʩʘ ʟʥʘʯʠʤ 

ʧʨʠʯʠʥʝʥ ʬʘʢʪʦʨ ʚ ʪʲʢʘʥʥʦʪʦ ʚʲʟʧʘʣʝʥʠʝ. ɺʲʟʧʘʣʝʥʠʝʪʦ ʩʝ ʧʨʦʷʚʷʚʘ ʯʨʝʟ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ 

ʛʦʣʷʤ ʙʨʦʡ ʚʲʟʧʘʣʠʪʝʣʥʠ ʤʝʜʠʘʪʦʨʠ, ʢʦʠʪʦ ʩʝ ʧʨʦʠʟʚʝʞʜʘʪ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʫʚʨʝʞʜʘʥʝ 

ʥʘ ʪʲʢʘʥʥʦ ʥʠʚʦ, ʢʘʪʦ ʠʥʪʝʨʣʝʚʢʠʥʠ IL-1, IL-2, IL-6, IL-8, IL-12, IL-13, IL-15, IL-18, IL-22, IL-

23, ʪʫʤʦʨ ʥʝʢʨʦʟʠʩ ʬʘʢʪʦʨ Ŭ (TNFŬ), ʠʥʪʝʨʬʝʨʦʥ-ɔ (IFN-ɔ) ʢʘʪʦ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ, 

ʠ IL-1Ra, IL-4, IL-10, ʪʨʘʥʩʬʦʨʤʠʨʘʱ ʨʘʩʪʝʞʝʥ ʬʘʢʪʦʨ (TGF-ɓ1) ʢʘʪʦ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠ 

ʮʠʪʦʢʠʥʠ, ʘ ʩʲʱʦ ʠ ʣʠʧʦʢʩʠʥ ɸ4 ʠ ʧʨʦʪʝʠʥʠ ʥʘ ʪʦʧʣʠʥʝʥ ʰʦʢ ʢʘʪʦ ʤʝʜʠʘʪʦʨʠ ʥʘ ʮʠʪʦʢʠʥʠ 

(Koelman et al., 2019).  

7. ʀʤʫʥʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ʇʨʝʟ 1989 ʛ. Franceschi ʧʨʝʜʣʘʛʘ ʪʘʟʠ ʪʝʦʨʠʷ, ʥʘʨʝʯʝʥʘ ʦʱʝ ʤʨʝʞʦʚʘ ʪʝʦʨʠʷ ʟʘ 

ʩʪʘʨʝʝʥʝʪʦ, ʚ ʢʦʷʪʦ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʩʪʘʨʝʝʥʝʪʦ ʝ ʠʥʜʠʨʝʢʪʥʦ ʢʦʥʪʨʦʣʠʨʘʥʦ ʦʪ ʤʨʝʞʘ ʦʪ 

ʢʣʝʪʲʯʥʠ ʠ ʤʦʣʝʢʫʣʥʠ ʤʝʭʘʥʠʟʤʠ (Franceschi et al., 2000a. ɺ ʯʘʩʪʥʦʩʪ Franceschi 

ʠʜʝʥʪʠʬʠʮʠʨʘ ʤʘʢʨʦʬʘʛʠʪʝ ʢʘʪʦ ʧʲʨʚʠʯʝʥ ʤʦʜʫʣʘʪʦʨ ʥʘ ʧʦʨʦʯʥʠʷ ʢʨʲʛ, ʩʲʱʝʩʪʚʫʚʘʱ ʤʝʞʜʫ 
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ʚʨʦʜʝʥʠʷ ʠʤʫʥʠʪʝʪ, ʚʲʟʧʘʣʝʥʠʝʪʦ ʠ ʩʪʨʝʩʘ. ʄʘʢʨʦʬʘʛʝʘʣʥʦʪʦ ʘʢʪʠʚʠʨʘʥʝ ʧʦʨʘʜʠ ʭʨʦʥʠʯʝʥ 

ʩʪʨʝʩ ʤʦʞʝ ʜʘ ʜʘʜʝ ʚʝʨʦʷʪʥʦ ʦʙʷʩʥʝʥʠʝ ʥʘ ʭʨʦʥʠʯʥʦʪʦ ʩʫʙʢʣʠʥʠʯʥʦ ʚʲʟʧʘʣʠʪʝʣʥʦ ʩʲʩʪʦʷʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʧʦ-ʩʪʘʨʠʪʝ ʭʦʨʘ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʝ ʚʲʟʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʨʦʮʝʩʘ 

ʥʘ ʩʪʘʨʝʝʥʝ. ʇʦʚʠʰʝʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʧʦʷʚʘ ʥʘ ʪʫʤʦʨʠ ʠ ʧʦ-ʚʠʩʦʢʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ 

ʠʥʬʝʢʮʠʠ, ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʭʦʨʘʪʘ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ, ʧʦʜʢʨʝʧʷ ʪʘʟʠ ʭʠʧʦʪʝʟʘ, ʢʘʢʪʦ ʠ 

ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ. ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ 

ʠʤʫʥʥʘʪʘ ʬʫʥʢʮʠʷ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ ʫʚʝʣʠʯʘʚʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʜʲʣʛʦʣʝʪʠʝ Pawelek et al., 1999). 

8. ʅʝʚʨʦʝʥʜʦʢʨʠʥʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ɼʚʫʧʦʩʦʯʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʥʝʨʚʥʘʪʘ ʠ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʦʙʱʦʧʨʠʝʪʘ. ʉ 

ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ ʩʝ ʧʦʷʚʷʚʘ ʥʝ ʩʘʤʦ ʬʫʥʢʮʠʦʥʘʣʝʥ ʩʧʘʜ ʚ ʥʝʨʚʥʘʪʘ ʠ ʠʤʫʥʥʘʪʘ 

ʩʠʩʪʝʤʘ, ʘ ʩʲʱʦ ʠ ʚʣʦʰʝʥʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʝʟʠ ʜʚʝ ʨʝʛʫʣʘʪʦʨʥʠ ʩʠʩʪʝʤʠ, ʢʦʝʪʦ ʩʝ 

ʜʝʤʦʥʩʪʨʠʨʘ ʩ ʚʣʦʰʝʥʘ ʭʦʤʝʦʩʪʘʟʘ ʠ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʩʤʲʨʪ (De La Fuente et al., 2002).  

9. ʀʤʫʥʦ-ʥʝʚʨʦ-ʝʥʜʦʢʨʠʥʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʥʝʚʨʦ-ʝʥʜʦʢʨʠʥʥʘʪʘ ʠ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʠʤʘ 

ʟʥʘʯʠʤʘ ʨʦʣʷ ʚ ʡʝʨʘʨʭʠʯʥʘʪʘ ʤʫʣʪʠʩʠʩʪʝʤʥʘ ʨʝʛʫʣʘʮʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ ʝʪʘʧʠ ʥʘ ʞʠʚʦʪʘ.  

ʆʩʚʝʥ ʥʝʚʨʦ-ʝʥʜʦʢʨʠʥʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʪʨʷʙʚʘ ʜʘ ʢʦʥʪʨʦʣʠʨʘ ʠ 

ʝʣʠʤʠʥʠʨʘ ʯʫʞʜʠ ʦʨʛʘʥʠʟʤʠ ʠ ʩʫʙʩʪʘʥʮʠʠ ʚ ʮʷʣʦʪʦ ʪʷʣʦ, ʢʘʪʦ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʨʘʟʧʦʟʥʘʚʘ ʠ 

ʟʘʱʠʪʘʚʘ ʦʪ ʜʝʩʪʨʫʢʮʠʷ ʩʦʙʩʪʚʝʥʠʪʝ ʤʦʣʝʢʫʣʠ (Franceschi et al., 2000b). 

ɿʘ ʜʘ ʦʧʠʰʘʪ ʪʝʦʨʝʪʠʯʥʠʪʝ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ Rowe ʠ Kahn (1987) 

ʥʘʯʝʨʪʘʚʘʪ ʪʨʠ ʢʨʠʚʠ: ʧʲʨʚʘʪʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʘ ʩʝ ʩʲʩ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʠʥʚʘʣʠʜʥʦʩʪ, ʚʪʦʨʘʪʘ, 

ʠʟʚʝʩʪʥʘ ʢʘʪʦ Ăʦʙʠʢʥʦʚʝʥʦ ʩʪʘʨʝʝʥʝñ, ʦʪʣʠʯʘʚʘʱʘ ʩʝ ʩ ʦʪʩʲʩʪʚʠʝ ʥʘ ʷʚʥʘ ʧʘʪʦʣʦʛʠʷ, ʥʦ ʩ 

ʥʘʣʠʯʠʝ ʥʘ ʠʟʚʝʩʪʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʩʧʘʜ, ʠ ʧʦʩʣʝʜʥʘʪʘ, ʪʘʢʘ ʥʘʨʝʯʝʥʘ Ăʫʩʧʝʰʥʦ ʩʪʘʨʝʝʥʝñ, ʩ 

ʤʘʣʢʦ ʠʣʠ ʣʠʧʩʚʘʱʠ ʬʠʟʠʦʣʦʛʠʯʥʠ ʜʝʬʠʮʠʪʠ ʠ ʙʝʟ ʧʘʪʦʣʦʛʠʷ (Rowe and Kahn, 1987).  

De la Fuente ʠ ʩʲʘʚʪʦʨʠ ʧʨʝʜʣʘʛʘʪ ʠʥʪʝʛʨʘʪʠʚʥʘ ʪʝʦʨʠʷ ʟʘ ʩʪʘʨʝʝʥʝʪʦ, ʩʲʛʣʘʩʥʦ ʢʦʷʪʦ 

ʚʟ̡ʨʘʩʪʦʚʦʦʙʫʩʣʦʚʝʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʠʤʫʥʥʠʪʝ ʬʫʥʢʮʠʠ ʠʤʘʪ ʟʘ ʦʩʥʦʚʘ ʩʠʪʫʘʮʠʷʪʘ ʥʘ 

ʦʢʩʠʜʘʪʠʚʝʥ ʠ ʚʲʟʧʘʣʠʪʝʣʝʥ ʩʪʨʝʩ, ʩʨʝʜ ʯʠʠʪʦ ʚʲʪʨʝʢʣʝʪʲʯʥʠ ʤʝʭʘʥʠʟʤʠ ʝ ʘʢʪʠʚʘʮʠʷʪʘ ʥʘ 

NFəB ʚ ʠʤʫʥʥʠʪʝ ʢʣʝʪʢʠ. ʅʝʱʦ ʧʦʚʝʯʝ, ʪʝ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʥʷʢʦʠ ʬʫʥʢʮʠʠ ʥʘ ʠʤʫʥʥʠʪʝ 

ʢʣʝʪʢʠ ʩʘ ʜʦʙʨʠ ʤʘʨʢʝʨʠ ʟʘ ʙʠʦʣʦʛʠʯʥʘʪʘ ʚʲʟʨʘʩʪ ʠ ʧʨʝʜʠʢʪʦʨʠ ʥʘ ʜʲʣʛʦʣʝʪʠʝʪʦ (De la Fuente 

et al., 2009). ʊʝ ʩʲʱʦ ʪʘʢʘ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʧʨʦʮʝʩʘ ʥʘ ʩʪʘʨʝʝʥʝ ʥʘ ʦʨʛʘʥʠʟʤʘ 

ʠʤʘ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ. ʇʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʨʦʣʷ ʥʘ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʚ 

ʦʢʩʠʜʘʪʠʚʥʦ-ʚʲʟʧʘʣʠʪʝʣʥʦʪʦ ʩʪʘʨʝʝʥʝ ʝ ʬʘʢʪʲʪ, ʯʝ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʢʦʣʠʯʝʩʪʚʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʚ ʭʨʘʥʘʪʘ ʧʦʜʦʙʨʷʚʘ ʠʤʫʥʥʠʪʝ ʬʫʥʢʮʠʠ, ʥʘʤʘʣʷʚʘʡʢʠ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʠ 

ʩʲʦʪʚʝʪʥʦ ʫʜʲʣʞʘʚʘʡʢʠ ʞʠʚʦʪʘ ʥʘ ʠʥʜʠʚʠʜʠʪʝ. 

ʇʦʥʘʩʪʦʷʱʝʤ ʥʷʤʘ ʫʙʝʜʠʪʝʣʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʯʝ ʧʨʠʝʤʲʪ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 

ʣʝʢʘʨʩʪʚʘ ʧʨʦʪʠʚ ʩʪʘʨʝʝʥʝ ʛʦ ʟʘʙʘʚʷ ʠʣʠ ʫʜʲʣʞʘʚʘ ʞʠʚʦʪʘ ʧʨʠ ʭʦʨʘʪʘ. ʅʦ ʨʝʜʠʮʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʚʲʨʭʫ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʟʘʩʪʘʨʷʚʘʥʝʪʦ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʘ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʤʦʜʠʬʠʮʠʨʘʥʠ (Tosato et al., 2007). 

ʈʘʟʣʠʯʥʠʪʝ ʪʝʦʨʠʠ ʟʘʩʷʛʘʪ ʦʪʜʝʣʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʩʪʘʨʝʝʥʝʪʦ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ 

ʬʦʨʤʫʣʠʨʘʪ ʚʲʟʤʦʞʥʠ ʪʘʨʛʝʪʠ ʟʘ ʥʝʛʦʚʦʪʦ ʧʦʚʣʠʷʚʘʥʝ. ʇʦʩʣʝʜʥʠʪʝ ʦʪʢʨʠʪʠʷ ʟʘ 

ʭʨʘʥʠʪʝʣʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʚʲʨʭʫ ʭʨʦʥʠʯʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʜʲʣʛʦʣʝʪʠʝʪʦ ʤʦʛʘʪ ʜʘ 

ʩʝ ʦʙʦʙʱʷʪ ʚ ʥʷʢʦʣʢʦ ʥʘʩʦʢʠ. ʇʲʨʚʦ, ʧʦʜʜʲʨʞʘʥʝʪʦ ʥʘ ʟʜʨʘʚʦʩʣʦʚʝʥ ʪʝʛʣʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ 

ʝ ʦʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʩʪʘʨʝʝʥʝ ʠ ʜʲʣʛʦʣʝʪʠʝʪʦ. ɺʪʦʨʦ, ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʭʨʘʥʠʪʝʣʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʤʘʟʥʠʥʠ, ʧʨʦʪʝʠʥʠ ʠ ʚʲʛʣʝʭʠʜʨʘʪʠ ʚ ʭʨʘʥʘʪʘ ʩʘ ʧʦ-ʚʘʞʥʠ ʟʘ 

ʧʦʚʣʠʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʩʤʲʨʪʥʦʩʪʪʘ, ʦʪʢʦʣʢʦʪʦ ʪʷʭʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ. ʊʨʝʪʦ, 

ʥʷʢʦʠ ʪʨʘʜʠʮʠʦʥʥʠ ʜʠʝʪʠ (ʥʘʧʨ. ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘʪʘ, ʩʢʘʥʜʠʥʘʚʩʢʠ ʠ ʆʢʠʥʘʚʘ) ʠ 

ʩʲʚʨʝʤʝʥʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʭʨʘʥʝʥʝ, ʢʘʪʦ ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʭʨʘʥʝʥʝ ʥʘ ʨʘʩʪʠʪʝʣʥʘ ʦʩʥʦʚʘ ʠʥʜʝʢʩ, 

DASH (ʜʠʝʪʠʯʥʠ ʧʦʜʭʦʜʠ ʟʘ ʩʧʠʨʘʥʝ ʥʘ ʭʠʧʝʨʪʦʥʠʷʪʘ) ʠ ʘʣʪʝʨʥʘʪʠʚʝʥ ʠʥʜʝʢʩ ʥʘ 

ʟʜʨʘʚʦʩʣʦʚʥʦʪʦ ʭʨʘʥʝʥʝ, ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʦ-ʥʠʩʢʘ ʩʤʲʨʪʥʦʩʪ ʠ ʜʲʣʛʦʣʝʪʠʝ ʚ ʜʦʙʨʦ ʟʜʨʘʚʝ. 

ʏʝʪʚʲʨʪʦ, ʩʲʯʝʪʘʚʘʥʝʪʦ ʥʘ ʟʜʨʘʚʦʩʣʦʚʥʦ ʭʨʘʥʝʥʝ ʩ ʜʨʫʛʠ ʬʘʢʪʦʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʯʠʥʘ ʥʘ 

ʞʠʚʦʪ, ʢʘʪʦ ʩʦʮʠʦ-ʤʝʥʪʘʣʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʩʲʱʦ ʤʦʞʝ ʜʘ ʫʜʲʣʞʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʞʠʚʦʪʘ ʚ ʜʦʙʨʦ ʟʜʨʘʚʝ ʩ 8-10 ʛʦʜʠʥʠ (Hu, 2023).  
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 ɹʠʦʛʝʨʦʥʪʦʣʦʛʠʯʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʟʘ ʩʪʘʨʝʝʥʝʪʦ ʦʧʨʝʜʝʣʷ ʭʨʘʥʘʪʘ ʢʘʪʦ ʝʜʠʥ ʦʪ ʪʨʠʪʝ 

ʦʩʥʦʚʦʧʦʣʘʛʘʱʠ ʩʪʲʣʙʘ ʥʘ ʟʜʨʘʚʝʪʦ ʠ ʦʮʝʣʷʚʘʥʝʪʦ ʧʨʠ ʭʦʨʘʪʘ ʟʘʝʜʥʦ ʩ ʬʠʟʠʯʝʩʢʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʠ ʩʦʮʠʦ-ʤʝʥʪʘʣʥʘʪʘ ʘʥʛʘʞʠʨʘʥʦʩʪ (Rattan et al., 2022).  
 
3. ɿɸʂʃʖʏɽʅʀɽ 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʨʝʜʠʮʘ ʬʘʢʪʦʨʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʯʠʥʘ ʥʘ ʞʠʚʦʪ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʤʦʛʘʪ 

ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʝʧʠʛʝʥʝʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʙʘʚʷʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʪʘʨʝʝʥʝ. ʊʘʢʠʚʘ 

ʬʘʢʪʦʨʠ ʩʘ ʥʷʢʦʠ ʣʝʢʘʨʩʪʚʘ ʠ ʬʠʟʠʯʝʩʢʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʥʦ ʤʦʞʝ ʙʠ ʥʘʡ-ʚʘʞʥʠʷʪ ʦʪ ʪʷʭ ʝ 

ʜʠʝʪʘʪʘ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʩʲʱʦ ʠ ʥʷʢʦʠ ʙʠʦʤʘʨʢʝʨʠ (ʤʝʪʠʣʠʨʘʥʝ ʥʘ ɼʅʂ, ʢʨʘʡʥʠ ʧʨʦʜʫʢʪʠ ʦʪ 

ʥʘʧʨʝʜʥʘʣʦʪʦ ʛʣʠʢʠʨʘʥʝ, ʜʲʣʞʠʥʘʪʘ ʥʘ ʪʝʣʦʤʝʨʠʪʝ ʥʘ ʭʨʦʤʦʟʦʤʠʪʝ ʠ ʜʨ.), ʯʨʝʟ ʢʦʠʪʦ ʤʦʞʝ 

ʜʘ ʩʝ ʦʮʝʥʷʚʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʪʘʨʝʝʥʝ. ɺʝʯʝ ʠʤʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʯʝ ʙʠʦʤʘʨʢʝʨʠʪʝ ʟʘ ʩʪʘʨʝʝʥʝ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʤʦʜʠʬʠʮʠʨʘʥʠ ʯʨʝʟ ʚʲʥʰʥʠ ʠʥʪʝʨʚʝʥʮʠʠ, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʥʘ 

ʠʟʢʣʶʯʠʪʝʣʥʘ ʠʥʪʝʨʝʩʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʙʘʚʷʥʝ ʠ/ʠʣʠ ʦʙʨʲʱʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʪʘʨʝʝʥʝ. 

ɽʪʦ ʟʘʱʦ, ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦʚʣʠʷʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʦʚʦ-ʦʙʫʩʣʦʚʝʥʠʪʝ ʧʨʦʮʝʩʠ ʯʨʝʟ ʭʨʘʥʠ, 

ʙʦʛʘʪʠ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʠ/ʠʣʠ ʚʪʦʨʠʯʥʠ ʨʘʩʪʠʪʝʣʥʠ ʤʝʪʘʙʦʣʠʪʠ (ʪ. ʥʘʨ. 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʭʨʘʥʠ) ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʦʙʝʱʘʚʘʱʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʦʩʪʘʨʷʚʘʥʝ ʚ ʜʦʙʨʦ ʟʜʨʘʚʝ.  

  

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ʊʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʬʠʥʘʥʩʠʨʘʥʦ ʦʪ ʧʨʦʝʢʪ KP-06-H71/4 ï 

05.12.2023 ʥʘ ʌʦʥʜ ʅʘʫʯʥʠ ʀʟʩʣʝʜʚʘʥʠʷ. 
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Abstract: Metabolic syndrome is a combination of related disorders, such as insulin 

resistance, hyperglycemia, dyslipidemia, high blood pressure and abdominal obesity, which 

significantly increase the risk of cardiovascular disease and type 2 diabetes. The development of this 

syndrome involves the interaction of genetic factors, diet and environment. Physical activity and 

nutrition are no less important than pharmacological therapy. Green tea is prepared from the leaves 

of Camellia sinensis, which are subjected to minimal oxidation during their processing. It contains 

bioactive compounds such as polyphenols, the amino acid L-theanine, caffeine, alkaloids (such as 

theobromine and theophylline) and B vitamins. In the present study, we summarize the literature 

data on the role of different components of green tea in the low-grade chronic inflammation of the 

intestinal tract, found in metabolic syndrome. The inclusion of appropriate foods and nutritional 

supplements, such as green tea and its extract, in the dietary regimen would inhibit endotoxin-

mediated inflammatory reactions, which are the basis of the symptoms of metabolic syndrome. 
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1. ɺʒɺɽɼɽʅʀɽ 

ʄʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ ʝ ʥʘʨʘʩʪʚʘʱ ʧʨʦʙʣʝʤ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ, ʢʦʡʪʦ 

ʥʦʩʠ ʠ ʦʛʨʦʤʥʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʪʝʞʝʩʪ. ʊʦʡ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʧʣʝʢʩ ʦʪ ʬʠʟʠʦʣʦʛʠʯʥʠ, 

ʙʠʦʭʠʤʠʯʥʠ, ʢʣʠʥʠʯʥʠ ʠ ʤʝʪʘʙʦʣʠʪʥʠ ʬʘʢʪʦʨʠ, ʧʦʚʠʰʘʚʘʱʠ ʨʠʩʢʘ ʦʪ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ 

ʟʘʙʦʣʷʚʘʥʠʷ, ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ ʪʠʧ 2 ʠ ʜʨ. ɺʢʣʶʯʚʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʮʝʥʪʨʘʣʥʦ ʟʘʪʣʲʩʪʷʚʘʥʝ 

(ʘʙʜʦʤʠʥʘʣʥʦ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʤʘʟʥʠʥʠ), ʭʠʧʝʨʛʣʠʢʝʤʠʷ, ʥʘʤʘʣʝʥ ʛʣʶʢʦʟʝʥ ʪʦʣʝʨʘʥʩ, 

ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʭʠʧʝʨʪʦʥʠʷ, ʜʠʩʣʠʧʠʜʝʤʠʷ (ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʪʨʠʛʣʠʮʝʨʠʜʠʪʝ, 

ʥʠʩʢʦ ʥʠʚʦ ʥʘ HDL-ʭʦʣʝʩʪʝʨʦʣʘ) (Kaur, 2014). ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʦʟʠ ʩʠʥʜʨʦʤ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ, ʜʠʝʪʘ ʠ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ɺʲʧʨʝʢʠ ʯʝ ʩʘ 

ʨʘʟʨʘʙʦʪʝʥʠ ʝʬʝʢʪʠʚʥʠ ʢʣʠʥʠʯʥʠ, ʭʠʨʫʨʛʠʯʥʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ 

ʩʠʤʧʪʦʤʠ ʩʚʲʨʟʘʥʠ ʩ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʪʝʟʠ ʣʝʯʝʥʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʢʲʧʠ ʠ ʠʤʘʪ 
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ʧʦʪʝʥʮʠʘʣʥʠ ʥʝʞʝʣʘʥʠ ʨʝʘʢʮʠʠ (Graham et al., 2010; Pories et al., 2008; Filippatos et al., 2008). 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʜʠʝʪʠʯʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʠʣʠ ʣʝʯʝʥʠʝ ʥʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʦʪ 

ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʧʨʦʤʝʥʠ ʚ ʥʘʯʠʥʘ 

ʥʘ ʞʠʚʦʪ ʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʙʠ ʤʦʛʣʦ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʝʥʪʘʙʠʣʝʥ ʠ ʙʝʟʦʧʘʩʝʥ 

ʧʦʜʭʦʜ ʢʲʤ ʧʨʦʙʣʝʤʘ (Sae-tan et al., 2011). 

ɿʝʣʝʥʠʷʪ ʯʘʡ ʩʝ ʧʨʠʛʦʪʚʷ ʦʪ ʣʠʩʪʘʪʘ ʥʘ Camellia sinensis, ʢʦʠʪʦ ʩʘ ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʤʠʥʠʤʘʣʥʦ ʦʢʠʩʣʷʚʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʠʤ. ʊʦʡ ʩʲʜʲʨʞʘ ʙʠʦʘʢʪʠʚʥʠ ʩʲʝʜʠʥʝʥʠʷ 

ʢʘʪʦ ʧʦʣʠʬʝʥʦʣʠ, ʘʤʠʥʦʢʠʩʝʣʠʥʘʪʘ L-ʪʝʘʥʠʥ, ʢʦʬʝʠʥ, ʘʣʢʘʣʦʠʜʠ (ʢʘʪʦ ʪʝʦʙʨʦʤʠʥ ʠ 

ʪʝʦʬʠʣʠʥ) ʠ ʚʠʪʘʤʠʥʠ ʦʪ ʛʨʫʧʘ ɺ. ʇʨʝʚʘʥʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʟʝʣʝʥʠʷ ʯʘʡ ʠ ʥʝʛʦʚʠʪʝ ʩʲʩʪʘʚʢʠ 

ʚʲʨʭʫ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ ʩʝ ʧʨʦʫʯʚʘʪ ʢʘʢʪʦ ʚ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ, ʪʘʢʘ ʠ ʧʨʠ ʭʦʨʘ.  

 

2. ɽʌɽʂʊʀ ʅɸ ɿɽʃɽʅʀʗ ʏɸʁ ɺʒʈʍʋ ʈʀʉʂʆɺʀ ʌɸʂʊʆʈʀ ʅɸ 

ʄɽʊɸɹʆʃʀʊʅʀʗ ʉʀʅɼʈʆʄ 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʩʲʩʪʘʚʢʠʪʝ 

ʥʘ ʟʝʣʝʥʠʷ ʯʘʡ ʠʤʘʪ, ʢʘʢʪʦ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʝʬʝʢʪ ʢʘʪʦ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ, ʪʘʢʘ ʠ ʩʠʥʝʨʛʠʯʥʦ 

ʜʝʡʩʪʚʠʝ ʧʨʠ ʢʦʥʩʫʤʘʮʠʷʪʘ ʥʘ ʟʝʣʝʥ ʯʘʡ (ʥʘʧʠʪʢʘ, ʠʣʠ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ). 

ʏʨʝʚʥʘ ʤʠʢʨʦʙʠʦʪʘ 

ɽʜʠʥ ʦʪ ʢʣʶʯʦʚʠʪʝ ʬʘʢʪʦʨʠ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ ʝ 

ʥʠʩʢʦʩʪʝʧʝʥʥʦʪʦ ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ, ʠʥʜʫʮʠʨʘʥʦ ʦʪ ʯʨʝʚʥʘʪʘ ʤʠʢʨʦʙʠʦʪʘ. 

ʏʨʝʟ ʧʨʦʤʷʥʘ ʥʘ ʩʲʩʪʘʚʘ ʥʘ ʯʨʝʚʥʘʪʘ ʤʠʢʨʦʙʠʦʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 

Akkermansia, ʟʝʣʝʥʠʷʪ ʯʘʡ ʨʝʜʫʮʠʨʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʤʘʨʢʝʨʠ ʠ ʧʦʜʦʙʨʷʚʘ ʤʝʪʘʙʦʣʠʪʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ (Mei et al., 2023). ʉʲʦʪʥʦʰʝʥʠʝʪʦ Firmicutes/Bacteroidetes (F/B) ʝ ʤʷʨʢʘ ʟʘ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʜʚʘ ʜʦʤʠʥʠʨʘʱʠ ʪʠʧʘ ʙʘʢʪʝʨʠʠ ʚ ʯʨʝʚʥʠʷ ʤʠʢʨʦʙʠʦʤ ʥʘ ʯʦʚʝʢʘ. ɺʠʩʦʢʦ ʩʲʦʪʥʦʰʝʥʠʝ 

(ʧʦʚʝʯʝ Firmicutes) ʩʝ ʘʩʦʮʠʠʨʘ ʩʲʩ ʟʘʪʣʲʩʪʷʚʘʥʝʪʦ (Stojanov et al., 2020). L-ʪʝʘʥʠʥʲʪ 

ʤʦʜʫʣʠʨʘ ʯʨʝʚʥʘʪʘ ʤʠʢʨʦʙʠʦʪʘ, ʢʘʪʦ ʥʘʤʘʣʷʚʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ Firmicutes/Bacteroidetes, ʢʦʝʪʦ 

ʝ ʩʚʲʨʟʘʥʦ ʩʲʩ ʟʘʪʣʲʩʪʷʚʘʥʝʪʦ, ʠ ʫʚʝʣʠʯʘʚʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʢʲʩʦʚʝʨʠʞʥʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ 

(SCFA), ʢʦʠʪʦ ʧʦʜʧʦʤʘʛʘʪ ʝʥʝʨʛʠʡʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ ʠ ʨʝʛʫʣʠʨʘʪ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ʚ 

ʯʝʨʚʘʪʘ, ʢʘʢʪʦ ʠ ʧʦʜʦʙʨʷʚʘʪ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʢʲʤ ʠʥʩʫʣʠʥʘ (He et al., 2021) (ʬʠʛ. 1). 

 
ʌʠʛʫʨʘ 1. ʇʨʦʤʝʥʠ ʚ ʩʲʦʪʥʦʰʝʥʠʝʪʦ Firmicutes/Bacteroidetes (F/B) (Stojanov, S., Berlec, A., 

& Ġtrukelj, B. (2020). https://doi.org/10.3390/microorganisms8111715 

ʇʨʦʤʝʥʠʪʝ ʚ ʙʘʢʪʝʨʠʘʣʥʠʷ ʩʲʩʪʘʚ ʠ ʚ ʯʨʝʚʥʠʷ ʣʫʤʝʥ ʤʦʛʘʪ ʜʘ ʠʥʜʫʮʠʨʘʪ ʤʝʪʘʙʦʣʠʪʥʠ 

ʥʘʨʫʰʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʣʦʨʠʡʥʠʷ ʧʨʠʝʤ ʠ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ (Alveirinho et al., 2020). 

ʊʨʘʥʩʬʝʨʲʪ ʥʘ ʤʠʢʨʦʙʠʦʪʘ ʦʪ ʭʦʨʘ ʩʲʩ ʟʘʪʣʲʩʪʷʚʘʥʝ ʢʲʤ ʙʝʟʤʠʢʨʦʙʥʠ ʤʠʰʢʠ ʧʦʢʘʟʚʘ, ʯʝ 

https://doi.org/10.3390/microorganisms8111715
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ʯʨʝʚʥʠʪʝ ʙʘʢʪʝʨʠʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʩʠ ʤʦʛʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʛʣʶʢʦʟʥʘ ʥʝʧʦʥʦʩʠʤʦʩʪ, ʠʥʩʫʣʠʥʦʚʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʠ ʩʲʜʦʚʘ ʜʠʩʬʫʥʢʮʠʷ ʙʝʟ ʧʨʦʤʷʥʘ ʚ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ ʥʘ ʞʠʚʦʪʥʠʪʝ (Trikha et 

al., 2021). 

ɼʠʝʪʠʯʝʥ ʨʝʞʠʤ, ʟʘʪʣʲʩʪʷʚʘʥʝ ʠ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ 

ɺʠʜʲʪ ʥʘ ʜʠʝʪʘʪʘ, ʩʲʩʪʘʚʲʪ ʠ ʧʨʦʧʦʨʮʠʠʪʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʭʨʘʥʘʪʘ: 

ʙʝʣʪʲʮʠ, ʚʲʛʣʝʭʠʜʨʘʪʠ ʠ ʣʠʧʠʜʠ ʩʘ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ 

ʩʠʥʜʨʦʤ.  

ɿʝʣʝʥʠʷʪ ʯʘʡ ʦʢʘʟʚʘ ʙʣʘʛʦʧʨʠʷʪʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʠʥʜʫʮʠʨʘʥ ʦʪ 

ʚʠʩʦʢʦʢʘʣʦʨʠʯʥʘ ʜʠʝʪʘ ʧʨʠ ʤʠʰʢʠ, ʢʘʪʦ ʜʦʙʘʚʷʥʝʪʦ ʥʘ 2 % ʠ 4 %, ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘ 

ʫʚʝʣʠʯʝʥʠʝʪʦ ʥʘ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ ʠ ʣʠʧʠʜʥʘʪʘ ʤʘʩʘ, ʢʘʢʪʦ ʠ ʥʘʤʘʣʷʚʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ 

ʧʨʦʤʝʥʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʛʨʫʧʘʪʘ ʭʨʘʥʝʥʘ ʩʘʤʦ ʩ HFD (Mei et al., 2023). ɺʠʩʦʢʦʤʘʩʣʝʥʘʪʘ ʜʠʝʪʘ 

(HFD) ʫʩʣʦʞʥʷʚʘ ʢʘʨʪʠʥʘʪʘ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʢʘʪʦ ʘʢʪʠʚʠʨʘ TLR4-ʟʘʚʠʩʠʤʠ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʧʲʪʠʱʘ ʠ ʚʦʜʠ ʜʦ ʩʠʩʪʝʤʥʦ ʚʲʟʧʘʣʝʥʠʝ, ʢʦʝʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʚʠʩʮʝʨʘʣʥʘ 

ʭʠʧʝʨʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʠ ʧʨʦʤʝʥʠ ʚ ʤʝʪʘʙʦʣʠʟʤʘ (Tramullas et al., 2016). HFD ʧʨʝʜʠʟʚʠʢʚʘ 

ʯʨʝʚʥʦ ʚʲʟʧʘʣʝʥʠʝ, ʢʦʝʪʦ ʧʨʝʜʭʦʞʜʘ ʠ ʢʦʨʝʣʠʨʘ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʘʪʣʲʩʪʷʚʘʥʝ ʠ ʠʥʩʫʣʠʥʦʚʘ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʧʦʢʘʟʚʘʡʢʠ ʯʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʜʠʝʪʘ ʠ ʙʘʢʪʝʨʠʠ ʠʛʨʘʝ ʢʨʠʪʠʯʥʘ ʨʦʣʷ 

ʟʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ. ʇʨʦʤʝʥʠʪʝ ʚ ʙʘʢʪʝʨʠʘʣʥʘʪʘ ʢʦʤʧʦʟʠʮʠʷ ʚʦʜʷʪ ʜʦ ʘʢʪʠʚʠʨʘʥʝ ʥʘ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʩʠʛʥʘʣʠ ʠ ʧʨʦʤʝʥʠ ʚ ʣʦʢʘʣʥʠʷ ʠʤʫʥʝʥ ʦʪʛʦʚʦʨ, ʢʦʝʪʦ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ 

ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʛʣʶʢʦʟʥʠʷ ʠ ʣʠʧʠʜʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ (Ding et al., 2010). ɼʦʨʠ ʢʨʘʪʢʦʩʨʦʯʥʘʪʘ 

ʝʢʩʧʦʟʠʮʠʷ ʢʲʤ HFD ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʤʫʥʥʘʪʘ ʬʫʥʢʮʠʷ, ʢʘʪʦ ʥʘʨʫʰʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʤʘʢʨʦʬʘʛʠʪʝ, ʧʦʜʜʲʨʞʘʡʢʠ ʣʦʢʘʣʥʦ ʚʲʟʧʘʣʝʥʠʝ ʠ ʟʘʩʠʣʚʘ ʩʠʩʪʝʤʥʠʪʝ ʤʝʪʘʙʦʣʠʪʥʠ ʝʬʝʢʪʠ. 

ʆʩʪʨʠʪʝ ʧʨʦʤʝʥʠ ʚ ʜʠʝʪʘʪʘ ʠ ʩʚʲʨʟʘʥʘʪʘ ʩ ʪʷʭ ʜʠʩʙʠʦʟʘ ʤʦʛʘʪ ʙʲʨʟʦ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ 

ʤʝʪʘʙʦʣʠʪʥʠ ʥʘʨʫʰʝʥʠʷ ʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʨʝʘʢʮʠʠ, ʢʦʠʪʦ ʧʦʜʢʦʧʘʚʘʪ ʥʦʨʤʘʣʥʘʪʘ ʛʣʶʢʦʟʥʘ ʠ 

ʩʲʜʦʚʘ ʭʦʤʝʦʩʪʘʟʘ (Hill et al., 2023). ɼʠʩʙʠʦʟʘʪʘ ʧʨʠ ʚʠʩʦʢʦʤʘʩʣʝʥʘ ʜʠʝʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ 

ʩʲʱʦ ʠ ʩ ʥʘʤʘʣʝʥʦ ʙʘʢʪʝʨʠʘʣʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʫʚʝʣʠʯʝʥʦ ʩʲʦʪʥʦʰʝʥʠʝ 

Firmicutes/Bacteroidetes ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ LPS-ʧʨʦʜʫʮʠʨʘʱʠ ʪʘʢʩʦʥʠ (Ding et al., 2010) (ʬʠʛ. 

2). 

 
ʌʠʛʫʨʘ 2. ɿʘʪʣʲʩʪʷʚʘʥʝ ʠ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. (Saetang, J., & Sangkhathat, S. (2017). 

https://doi.org/10.3892/or.2017.5385 

https://doi.org/10.3892/or.2017.5385
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ʂʘʪʝʭʠʥʠ ʠ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ 

ʂʘʪʝʭʠʥʠʪʝ ʩʘ ʤʦʥʦʤʝʨʥʠ ʧʦʣʠʬʝʥʦʣʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʟʝʣʝʥʠʷ ʯʘʡ. ʊʝ ʩʲʩʪʘʚʣʷʚʘʪ 25ï

40% ʦʪ ʩʫʭʦʪʦ ʤʫ ʪʝʛʣʦ (Braicu et al., 2013; Gopal et al., 2016). ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʷʪ ʢʘʪʝʭʠʥ 

ʚ ʟʝʣʝʥʠʷ ʯʘʷ ʝ ʝʧʠʛʘʣʦʢʘʪʝʭʠʥ-3-ʛʘʣʘʪ (EGCG), ʟʘ ʢʦʡʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʠʟʧʲʣʥʷʚʘ ʨʘʟʣʠʯʥʠ 

ʙʠʦʣʦʛʠʯʥʠ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ ʠ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠ ʝʬʝʢʪʠ (Han et 

al., 2017). EGCG ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʝʬʝʢʪʠʚʥʠʪʝ ʧʦʣʠʬʝʥʦʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʚ ʟʝʣʝʥʠʷ ʯʘʡ, ʧʦʨʘʜʠ 

ʚʣʠʷʥʠʝʪʦ ʤʫ ʚʲʨʭʫ ʛʣʶʢʦʟʥʠʷ ʠ ʣʠʧʠʜʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ ʠ ʠʥʩʫʣʠʥʦʚʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ. 

(Yang, Zhang, Zhang, Huang & Wang, 2016). Li et al. ʧʦʢʘʟʚʘʪ, ʯʝ EGCG ʦʙʣʝʢʯʘʚʘ ʧʝʨʠʬʝʨʥʘʪʘ 

ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʧʨʠʯʠʥʝʥʘ ʦʪ ʩʚʦʙʦʜʥʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ (FFA), ʯʨʝʟ ʠʥʩʫʣʠʥʦʚʘ 

ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʘʢʪʠʚʠʨʘʥʝ ʥʘ AMPK (Li et al., 2011). ʄʥʦʛʦ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʬʦʢʫʩʠʨʘʥʠ ʚʲʨʭʫ 

ʝʬʝʢʪʠʪʝ ʥʘ ʧʨʝʯʠʩʪʝʥʠ ʧʨʝʧʘʨʘʪʠ ʦʪ ʯʘʝʥ ʢʘʪʝʭʠʥ ʠʣʠ ʯʠʩʪ EGCG. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ 

ʜʦʙʘʚʢʠʪʝ ʥʘ ʭʨʘʥʝʥʠ ʩ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʤʘʟʥʠʥʠ ʤʠʰʢʠ C57BL/6J, ʭʨʘʥʝʥʠ ʩ 0,2 ʠ 0,5% 

ʯʘʝʥ ʢʘʪʝʭʠʥ, ʥʘʤʘʣʷʚʘʪ ʥʘʜʜʘʚʘʥʝʪʦ ʥʘ ʪʝʣʝʩʥʦ ʪʝʛʣʦ, ʪʝʛʣʦʪʦ ʥʘ ʚʠʩʮʝʨʘʣʥʘʪʘ ʤʘʩʪʥʘ ʪʲʢʘʥ 

(ʥʘʤʘʣʝʥʠʝ ʦʪ 44 ï 87%) ʠ ʪʨʠʛʣʠʮʝʨʠʜʠʪʝ ʚ ʯʝʨʥʠʷ ʜʨʦʙ (ʥʘʤʘʣʝʥʠʝ ʦʪ 53 ï 75%) (Tokimitsu, 

2004; Murase et al., 2002). ʃʝʯʝʥʠʝʪʦ ʩ ʯʘʝʥ ʢʘʪʝʭʠʥ ʩʲʱʦ ʪʘʢʘ ʥʘʤʘʣʷʚʘ ʦʙʱʠʷ ʭʦʣʝʩʪʝʨʦʣ ʚ 

ʧʣʘʟʤʘʪʘ ʠ ʧʣʘʟʤʝʥʘʪʘ ʛʣʶʢʦʟʘ ʧʨʠ ʫʩʣʦʚʠʷ ʥʘ ʛʣʘʜʫʚʘʥʝ (Murase et al., 2002). ʃʝʯʝʥʠʝʪʦ ʥʘ 

ʤʠʰʢʠ C57BL/6J, ʭʨʘʥʝʥʠ ʩ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʤʘʟʥʠʥʠ, ʩ 0,32% EGCG ʚ ʧʨʦʜʲʣʞʝʥʠʝ 

ʥʘ 16 ʩʝʜʤʠʮʠ ʥʘʤʘʣʷʚʘ ʥʘʜʜʘʚʘʥʝʪʦ ʥʘ ʪʝʣʝʩʥʦ ʪʝʛʣʦ ʩ 33 ï 41% ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʠʪʝ 

ʛʨʫʧʠ, ʭʨʘʥʝʥʠ ʩ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʤʘʟʥʠʥʠ (Bose et al., 2008) (ʬʠʛ. 3). 

 
ʌʠʛʫʨʘ 3. EGCG ʠ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. (James, A., Wang, K., & Wang, Y. (2023). 

https://doi.org/10.3390/nu15133022 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʄʝʪʘʙʦʣʠʪʥʠʷʪ ʩʠʥʜʨʦʤ ʢʘʪʦ ʛʨʘʥʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʩ ʨʘʟʣʠʯʥʠ ʩʫʙʢʣʠʥʠʯʥʠ 

ʫʩʣʦʞʥʝʥʠʷ ʩʝ ʧʦʚʣʠʷʚʘ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ ʥʘʯʠʥʘ ʥʘ ʞʠʚʦʪ. ʌʠʟʠʯʝʩʢʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ 

ʭʨʘʥʝʥʝʪʦ ʠʤʘʪ ʥʝ ʧʦ-ʤʘʣʢʦ ʟʥʘʯʝʥʠʝ ʦʪ ʬʘʨʤʘʢʦʣʦʛʠʯʥʘʪʘ ʪʝʨʘʧʠʷ. ɺʢʣʶʯʚʘʥʝʪʦ ʚ 

ʜʠʝʪʠʯʥʠʷ ʨʝʞʠʤ ʥʘ ʟʝʣʝʥʠʷ ʯʘʡ ʙʠ ʠʤʘʣʦ ʧʦʟʠʪʠʚʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʧʨʝʚʝʥʮʠʷʪʘ ʠ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠʪʝ ʧʘʪʦʛʝʥʝʪʠʯʥʠ ʧʲʪʠʱʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʥʝʛʦʚʠʪʝ ʩʲʩʪʘʚʢʠ. 

 

ʃʀʊɽʈɸʊʋʈɸ 

Alveirinho, M., Freitas, P., & Faleiro, M. L. (2020). Role of gut microbiota in metabolic 

syndrome: A review of recent evidence. Porto Biomedical Journal, 5(6), e105. 

https://doi.org/10.1097/j.pbj.0000000000000105 

Bose, M., Lambert, J. D., Ju, J., Reuhl, K. R., Shapses, S. A., & Yang, C. S. (2008). The 

major green tea polyphenol (ī)-epigallocatechin-3-gallate inhibits obesity, metabolic syndrome, and 

fatty liver disease in high-fat-fed mice. The Journal of Nutrition, 138(9), 1677ï1683. 

https://doi.org/10.1093/jn/138.9.1677 

https://doi.org/10.3390/nu15133022
https://doi.org/10.1097/j.pbj.0000000000000105
https://doi.org/10.1093/jn/138.9.1677


 

84 

 

Braicu, C., Ladomery, M. R., Chedea, V. S., Irimie, A., & Berindan-Neagoe, I. (2013). The 

relationship between the structure and biological actions of green tea catechins. Food Chemistry, 

141, 3282ï3289. 

Ding, S., Chi, M. M., Scull, B. P., Rigby, R., Schwerbrock, N. M., Magness, S., Jobin, C., & 

Lund, P. K. (2010). High-fat diet: Bacteria interactions promote intestinal inflammation which 

precedes and correlates with obesity and insulin resistance in mice. PLOS ONE, 5(8), e12191. 

https://doi.org/10.1371/journal.pone.0012191 

Filippatos, T. D., Derdemezis, C. S., Gazi, I. F., Nakou, E. S., Mikhailidis, D. P., & Elisaf, 

M. S. (2008). Orlistat-associated adverse effects and drug interactions: A critical review. Drug 

Safety, 31, 53ï65. 

Gopal, J., Muthu, M., Paul, D., Kim, D. H., & Chun, S. (2016). Bactericidal activity of green 

tea extracts: The importance of catechin-containing nanoparticles. Scientific Reports, 6, 19710. 

Graham, D. J., Ouellet-Hellstrom, R., MaCurdy, T. E., Ali, F., Sholley, C., Worrall, C., & 

Kelman, J. A. (2010). Risk of acute myocardial infarction, stroke, heart failure, and death in elderly 

Medicare patients treated with rosiglitazone or pioglitazone. JAMA, 304, 411ï418. 

Han, X. D., Zhang, Y. Y., Wang, K. L., Huang, Y. P., Yang, Z. B., & Liu, Z. (2017). The 

involvement of Nrf2 in the protective effects of (ī)-epigallocatechin-3-gallate on NaAsO-induced 

hepatotoxicity. Oncotarget, 8, 65302ï65312. 

He, J., Chen, J., He, Q., Li, S., Jian, L., Xie, F., Dong, C., Bai, G., Wang, Z., Zou, T., & You, 

J. (2021). Oral L-theanine administration promotes fat browning and prevents obesity in mice fed a 

high-fat diet associated with the modulation of gut microbiota. Journal of Functional Foods, 85, 

104476. https://doi.org/10.1016/j.jff.2021.104476 

Hill, A. A., Kim, M., Zegarra-Ruiz, D. F., Chang, L. C., Norwood, K., Assié, A., Wu, W. H., 

Renfroe, M. C., Song, H. W., Major, A. M., Samuel, B. S., Hyser, J. M., Longman, R. S., & Diehl, 

G. E. (2023). Acute high-fat diet impairs macrophage-supported intestinal damage resolution. JCI 

Insight, 8(3), e164489. https://doi.org/10.1172/jci.insight.164489 

Holtmann, G. J., Ford, A. C., & Talley, N. J. (2016). Pathophysiology of irritable bowel 

syndrome. Lancet Gastroenterology & Hepatology, 1, 133ï146. 

Kaur, J. (2014). A comprehensive review on metabolic syndrome. Cardiology Research and 

Practice, 2014, 943162. https://doi.org/10.1155/2014/943162 

(Retraction published 2019: https://doi.org/10.1155/2019/4301528) 

Li, Y., Zhao, S., Zhang, W., et al. (2011). Epigallocatechin-3-O-gallate attenuates FFAs-

induced peripheral insulin resistance through AMPK and insulin signaling pathways in vivo. 

Diabetes Research and Clinical Practice, 93(2), 205ï214. 

https://doi.org/10.1016/j.diabres.2011.03.036 

Mei, H., Li, J., Liu, S., Jeyaraj, A., Zhuang, J., Wang, Y., Chen, X., Yuan, Q., & Li, X. 

(2023). The role of green tea in the regulation of gut microbes and prevention of high-fat diet-

induced metabolic syndrome in mice. Foods, 12(15), 2953. https://doi.org/10.3390/foods12152953 

Murase, T., Nagasawa, A., Suzuki, J., Hase, T., & Tokimitsu, I. (2002). Beneficial effects of 

tea catechins on diet-induced obesity: Stimulation of lipid catabolism in the liver. International 

Journal of Obesity, 26(11), 1459ï1464. https://doi.org/10.1038/sj.ijo.0802141 

Pories, W. J. (2008). Bariatric surgery: Risks and rewards. The Journal of Clinical 

Endocrinology & Metabolism, 93, S89ïS96. 

Sae-tan, S., Grove, K. A., & Lambert, J. D. (2011). Weight control and prevention of 

metabolic syndrome by green tea. Pharmacological Research, 64(2), 146ï154. 

https://doi.org/10.1016/j.phrs.2010.12.013 

Stojanov, S., Berlec, A., & Ġtrukelj, B. (2020). The influence of probiotics on the 

Firmicutes/Bacteroidetes ratio in the treatment of obesity and inflammatory bowel disease. 

Microorganisms, 8(11), 1715. https://doi.org/10.3390/microorganisms8111715 

Tokimitsu, I. (2004). Effects of tea catechins on lipid metabolism and body fat accumulation. 

BioFactors, 22(1ï4), 141ï143. https://doi.org/10.1002/biof.5520220127 

Tramullas, M., Finger, B. C., Dinan, T. G., & Cryan, J. F. (2016). Obesity takes its toll on 

visceral pain: High-fat diet induces Toll-like receptor 4-dependent visceral hypersensitivity. PLOS 

ONE, 11(5), e0155367. https://doi.org/10.1371/journal.pone.0155367 

https://doi.org/10.1371/journal.pone.0012191
https://doi.org/10.1016/j.jff.2021.104476
https://doi.org/10.1172/jci.insight.164489
https://doi.org/10.1155/2014/943162
https://doi.org/10.1155/2019/4301528
https://doi.org/10.1016/j.diabres.2011.03.036
https://doi.org/10.3390/foods12152953
https://doi.org/10.1038/sj.ijo.0802141
https://doi.org/10.3390/microorganisms8111715
https://doi.org/10.1002/biof.5520220127
https://doi.org/10.1371/journal.pone.0155367


 

85 

 

Trikha, S. R. J., Lee, D. M., Ecton, K. E., Wrigley, S. D., Vazquez, A. R., Litwin, N. S., 

Thomas, K. N., Wei, Y., Battson, M. L., Johnson, S. A., Kuhn, K. A., Colgan, S. P., Gentile, C. L., 

& Weir, T. L. (2021). Transplantation of an obesity-associated human gut microbiota to mice 

induces vascular dysfunction and glucose intolerance. Gut Microbes, 13(1), 1940791. 

https://doi.org/10.1080/19490976.2021.1940791 

Yang, C. S., Zhang, J., Zhang, L., Huang, J., & Wang, Y. (2016). Mechanisms of body weight 

reduction and metabolic syndrome alleviation by tea. Molecular Nutrition & Food Research, 60(1), 

160ï174. https://doi.org/10.1002/mnfr.201500428 

 

 

 

https://doi.org/10.1080/19490976.2021.1940791
https://doi.org/10.1002/mnfr.201500428


ʅʘʫʯʥʠ ʪʨʫʜʦʚʝ ʥʘ ʉʲʶʟʘ ʥʘ ʫʯʝʥʠʪʝ ʚ ɹʲʣʛʘʨʠʷïʇʣʦʚʜʠʚ. ʉʝʨʠʷ ɻ. ʄʝʜʠʮʠʥʘ, 

ʬʘʨʤʘʮʠʷ ʠ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ, ʪ. ʍʍʍII I. ISSN 1311-9427 (Print), ISSN 2534-

9392 (On-line), 2026. Scientific works of the Union of Scientists in Bulgaria-Plovdiv, 

series G. Medicine, Pharmacy and Dental medicine, Vol. ʍʍʍIII. ISSN 1311-9427 

(Print), ISSN 2534-9392 (On-line), 2026. 

 

86 

 

 

ʉʈɸʉʊɺɸʅɽ ʅɸ ʄɸʂʉʀʃɸʈɽʅ ʃɸʊɽʈɸʃɽʅ ʈɽɿɽʎ ʉʒʉ 

ʉɺʈʒʍɹʈʆɽʅ ɿʒɹ: ʈʗɼʒʂ ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

ɿʜʨʘʚʢʘ ʍʘʨʠʟʘʥʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
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Abstract:  Fusion of adjacent teeth is an uncommon developmental anomaly, with a 

prevalence of approximately 0.1% in the permanent dentition and 0.5% in the primary dentition. It 

may occur unilaterally or bilaterally, and more frequently involves incisors than molars. The present 

report describes a rare clinical case of unilateral fusion between the maxillary right lateral incisor 

and a supernumerary tooth, characterized by separate pulp chambers and root canals. A deep defect 

extending to the pulp chamber of the lateral incisor was identified, along with periapical alterations 

affecting the same tooth. Endodontic treatment was performed on the compromised incisor. The 

fused supernumerary tooth showed no signs of inflammation and therefore did not require 

endodontic intervention. Recognition of such dental anomalies is essential for accurate diagnosis 

and successful endodontic management. Special attention should also be directed toward the 

etiological factors contributing to the development of these anomalies. 
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1. ɺʒɺɽɼɽʅʀɽ 

ɿʲʙʥʦʪʦ ʩʨʘʩʪʚʘʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʨʦʜʝʥʘ ʘʥʦʤʘʣʠʷ, ʧʨʠ ʢʦʷʪʦ ʜʚʘ ʦʪʜʝʣʥʠ ʟʲʙʥʠ 

ʟʘʨʦʜʠʰʘ ʩʝ ʩʣʠʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʝʤʙʨʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʬʦʨʤʠʨʘ 

ʫʛʦʣʝʤʝʥʘ ʢʦʨʦʥʢʦʚʘ ʩʪʨʫʢʪʫʨʘ. ʏʝʩʪʦʪʘʪʘ ʤʫ ʝ 0.1 % ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʩʲʟʲʙʠʝ ʠ 0.5 % ʧʨʠ 

ʚʨʝʤʝʥʥʦ. ʄʦʞʝ ʜʘ ʙʲʜʝ ʝʜʥʦʩʪʨʘʥʥʦ ʠʣʠ ʜʚʫʩʪʨʘʥʥʦ, ʢʘʪʦ ʧʦ-ʯʝʩʪʦ ʟʘʩʷʛʘ ʨʝʟʮʠʪʝ, 

ʦʪʢʦʣʢʦʪʦ ʤʦʣʘʨʠʪʝ (Zhang et al., 2016). ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʤʝʥʪʘ ʥʘ ʥʘʩʪʲʧʚʘʥʝ, ʢʣʠʥʠʯʥʘʪʘ 

ʠʟʷʚʘ ʤʦʞʝ ʜʘ ʚʘʨʠʨʘ ʟʥʘʯʠʪʝʣʥʦ. ʇʨʠ ʨʘʥʥʦ ʩʣʠʚʘʥʝ ʜʚʘʪʘ ʨʘʟʚʠʚʘʱʠ ʩʝ ʟʲʙʘ ʤʦʛʘʪ ʜʘ 

ʦʙʨʘʟʫʚʘʪ ʧʦʯʪʠ ʥʦʨʤʘʣʝʥ ʥʘ ʚʠʜ ʝʜʠʥʠʯʝʥ ʟʲʙ. ʂʦʛʘʪʦ ʧʨʦʮʝʩʲʪ ʥʘʩʪʲʧʠ ʚ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ, ʝ 

ʚʲʟʤʦʞʥʦ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʝʜʠʥ ʟʲʙ ʩ ʜʚʦʡʥʦ ʫʚʝʣʠʯʝʥʠ ʨʘʟʤʝʨʠ ʩʧʨʷʤʦ ʩʪʘʥʜʘʨʪʥʠʪʝ 

ʘʥʘʪʦʤʠʯʥʠ ʥʦʨʤʠ (Kim et al., 2010). 

ʉʨʘʩʪʚʘʥʝʪʦ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʚ ʜʚʝ ʦʩʥʦʚʥʠ ʬʦʨʤʠ. ʇʲʣʥʦʪʦ ʩʨʘʩʪʚʘʥʝ ʥʘʩʪʲʧʚʘ ʧʨʝʜʠ 

ʥʘʯʘʣʦʪʦ ʥʘ ʢʘʣʮʠʬʠʢʘʮʠʷʪʘ ʠ ʚʦʜʠ ʜʦ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʜʚʘʪʘ 

ʟʲʙʘ ï ʝʤʘʡʣ, ʜʝʥʪʠʥ, ʮʠʤʝʥʪ ʠ ʧʫʣʧʘ ï ʢʦʝʪʦ ʬʦʨʤʠʨʘ ʝʜʥʘ ʦʙʱʘ ʢʦʨʦʥʘ ʩʲʩ ʩʤʝʩʝʥʠ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (Ghoddusi et al., 2006). ʅʝʧʲʣʥʦʪʦ ʩʨʘʩʪʚʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʩʣʝʜ ʢʘʣʮʠʬʠʢʘʮʠʷʪʘ ʥʘ ʜʚʘʪʘ ʟʲʙʘ ʠ ʯʝʩʪʦ ʟʘʩʷʛʘ ʝʜʠʥʩʪʚʝʥʦ ʢʦʨʝʥʦʚʘʪʘ ʦʙʣʘʩʪ, ʢʘʪʦ 

ʢʦʨʦʥʢʠʪʝ ʦʩʪʘʚʘʪ ʘʥʘʪʦʤʠʯʥʦ ʨʘʟʛʨʘʥʠʯʝʥʠ (Rodakowska et al., 2011) (ʬʠʛ. 1). 

ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʦʜʦʙʥʠ ʩʪʨʫʢʪʫʨʥʠ ʘʥʦʤʘʣʠʠ ʢʦʥʫʩʥʦ-ʣʲʯʝʚʘʪʘ ʢʦʤʧʶʪʲʨʥʘ 

ʪʦʤʦʛʨʘʬʠʷ (CBCT) ʩʝ ʫʪʚʲʨʞʜʘʚʘ ʢʘʪʦ ʠʟʢʣʶʯʠʪʝʣʥʦ ʠʥʬʦʨʤʘʪʠʚʝʥ ʜʠʘʛʥʦʩʪʠʯʝʥ ʤʝʪʦʜ, 

ʦʩʠʛʫʨʷʚʘʱ ʪʨʠʠʟʤʝʨʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʢʦʨʦʥʢʦʚʘʪʘ ʠ ʢʦʨʝʥʦʚʘʪʘ ʤʦʨʬʦʣʦʛʠʷ ʠ 

ʧʦʟʚʦʣʷʚʘʱ ʪʦʯʥʘ ʜʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ (Lochib et al., 2015) (ʬʠʛ. 2). 
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ʌʠʛʫʨʘ 1. ʌʠʛʫʨʘ 2. 

 

2. ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

ʇʘʮʠʝʥʪʲʪ ʝ ʤʲʞ ʥʘ 60 ʛʦʜʠʥʠ, ʥʝʧʫʰʘʯ. ʆʪ ʦʙʱʦʪʦ ʩʲʩʪʦʷʥʠʝ ʩʲʦʙʱʘʚʘ ʝʜʠʥʩʪʚʝʥʦ 

ʟʘ ʘʨʪʨʠʪ ʥʘ ʪʘʟʦʙʝʜʨʝʥʠʪʝ ʩʪʘʚʠ, ʟʘ ʢʦʡʪʦ ʝ ʧʦʣʫʯʠʣ ʧʨʝʧʦʨʲʢʘ ʟʘ ʧʨʦʪʝʟʠʨʘʥʝ. ʅʝ ʩʲʦʙʱʘʚʘ 

ʟʘ ʜʨʫʛʠ ʩʠʩʪʝʤʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʘʣʝʨʛʠʠ. 

ʇʘʮʠʝʥʪʲʪ ʧʦʩʪʲʧʚʘ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʟʘʜʲʨʞʘʥʝ ʥʘ ʭʨʘʥʘ ʤʝʞʜʫ ʜʚʘ ʩʲʩʝʜʥʠ ʟʲʙʘ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʤʘʢʩʠʣʘʨʥʠʪʝ ʜʝʩʥʠ ʨʝʟʮʠ. ʇʨʠ ʢʣʠʥʠʯʥʠʷ ʧʨʝʛʣʝʜ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʘʣʠʯʠʝ ʥʘ 

ʛʦʣʷʤ ʢʘʨʠʦʟʝʥ ʜʝʬʝʢʪ, ʜʦʩʪʠʛʘʱ ʜʦ ʝʜʥʦ ʦʪ ʝʥʜʦʜʦʥʪʩʢʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʛʦʨʥʠʷ ʜʝʩʝʥ ʣʘʪʝʨʘʣʝʥ ʨʝʟʝʮ ʜʠʘʩʪʘʣʥʦ, ʙʦʣʝʟʥʝʥʦʩʪ ʧʨʠ ʥʘʪʠʩʢ ʩʘʤʦ ʚ ʫʯʘʩʪʲʢʘ ʥʘ 

ʟʘʩʝʛʥʘʪʠʷ ʝʥʜʦʜʦʥʪ. ʇʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʪʫʜʦʚ ʪʝʩʪ ʩ ʣʝʜ ʚ ʰʠʡʢʘʪʘ ʥʘ ʟʲʙʘ ʠʤʘ ʥʦʨʤʘʣʥʘ 

ʨʝʘʢʮʠʷ ʚ ʥʝʟʘʩʝʛʥʘʪʘʪʘ ʧʦʣʦʚʠʥʘ, ʢʘʢʪʦ ʠ ʣʠʧʩʘ ʥʘ ʦʩʪʘʪʲʯʥʘ ʙʦʣʢʘ ʠʣʠ ʧʘʨʝʩʪʝʟʠʷ. ʅʘʣʠʮʝ 

ʩʘ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʟʲʙʥʘ ʘʥʦʤʘʣʠʷ, ʧʨʝʜʧʦʣʘʛʘʱʘ ʜʚʦʡʥʘ ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ. ɺ ʫʩʪʥʘʪʘ 

ʢʫʭʠʥʘ ʝ ʥʘʣʠʮʝ ʫʤʝʨʝʥʦ ʪʝʞʲʢ ʛʝʥʝʨʘʣʠʟʠʨʘʥ 

ʧʘʨʦʜʦʥʪʠʪ ʠ ʟʘʛʫʙʘ ʥʘ ʜʚʘ ʟʲʙʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʫʩʣʦʞʥʝʥ ʢʘʨʠʝʩ.  

ʅʘ ʥʘʟʥʘʯʝʥʘʪʘ ʠʥʪʨʘʦʨʘʣʥʘ ʨʝʪʨʦʘʣʚʝʦʣʘʨʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʩʝ ʧʦʪʚʲʨʜʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʦʣʷʤ 

ʢʘʨʠʝʩ ʧʨʦʥʠʢʚʘʱ ʜʦ ʝʜʥʦʪʦ ʝʥʜʦʜʦʥʪʩʢʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʘʩʠʤʝʪʨʠʯʥʠ ʧʝʨʠʘʧʠʢʘʣʥʠ 

ʠʟʤʝʥʝʥʠʷ, ʣʦʢʘʣʠʟʠʨʘʥʠ ʩʘʤʦ ʦʢʦʣʦ ʝʜʠʥʠʷ ʢʦʨʝʥʦʚ 

ʢʘʥʘʣ. ʅʘʟʥʘʯʠ ʩʝ ʠ ʢʦʥʫʩʥʦ-ʣʲʯʝʚʘ ʢʦʤʧʶʪʲʨʥʘ 

ʪʦʤʦʛʨʘʬʠʷ CBCT ʩ ʮʝʣ ʫʪʦʯʥʷʚʘʥʝ ʥʘ ʤʦʨʬʦʣʦʛʠʷʪʘ 

ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʩʠʩʪʝʤʘ ʠ ʧʨʦʚʝʨʢʘ ʟʘ ʝʚʝʥʪʫʘʣʥʘ 

ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʜʚʘʪʘ ʝʥʜʦʜʦʥʪʘ. ʊʘʢʘʚʘ ʥʝ ʩʝ 

ʫʩʪʘʥʦʚʠ, ʧʦʪʚʲʨʜʠ ʩʝ ʠ ʬʘʢʪʲʪ, ʯʝ ʧʝʨʠʘʧʠʢʘʣʥʠʪʝ 

ʠʟʤʝʥʝʥʠʷ ʦʙʭʚʘʱʘʪ ʩʘʤʦ ʟʘʩʝʛʥʘʪʘʪʘ ʢʦʨʝʥʦʚʘ 

ʧʦʣʦʚʠʥʘ. ʅʝʟʘʩʝʛʥʘʪʠʷʪ ʢʦʨʝʥ ʧʦʢʘʟʚʘ ʥʦʨʤʘʣʥʘ 

ʧʫʣʧʥʘ ʚʠʪʘʣʥʦʩʪ ʠ ʣʠʧʩʘ ʥʘ ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ. 

ʇʦʩʪʘʚʠ ʩʝ ʜʠʘʛʥʦʟʘ ʭʨʦʥʠʯʝʥ ʘʧʠʢʘʣʝʥ ʧʝʨʠʦʜʦʥʪʠʪ 

ʚ ʟʘʩʝʛʥʘʪʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʟʲʙʘ (ʬʠʛ. 3). 

 

3. ʈɽɿʋʃʊɸʊʀ  

ʇʨʦʚʝʜʝʥʦ ʝ ʩʪʘʥʜʘʨʪʥʦ ʝʥʜʦʜʦʥʪʩʢʦ ʣʝʯʝʥʠʝ, ʦʛʨʘʥʠʯʝʥʦ ʩʘʤʦ ʜʦ ʟʘʩʝʛʥʘʪʠʷ ʢʘʥʘʣ, ʘ 

ʠʤʝʥʥʦ ʤʝʭʘʥʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʢʘʥʘʣʘ ʩ ʝʥʜʦʜʦʥʪʩʢʠ ʤʦʪʦʨ X-Smart pro Dentsply. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ Ni-Ti ʧʠʣʠ E3 Azure ʥʘ Endostar. ʇʦʩʣʝʜʚʘ ʭʠʤʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʢʘʪʦ ʝ 

ʠʟʧʦʣʟʚʘʥ ʩʪʘʥʜʘʨʪʝʥ ʠʨʠʛʘʮʠʦʥʝʥ ʧʨʦʪʦʢʦʣ ʩ NaOCl 20 ml ʠ 15 % EDTA (10 ml). ʂʘʥʘʣʲʪ ʝ 

ʦʙʪʫʨʠʨʘʥ ʩ ʙʠʦʢʝʨʘʤʠʯʝʥ ʩʠʣʲʨ Well root (ʬʠʛ. 4). ʅʘʟʥʘʯʝʥʘ ʝ ʢʦʥʪʨʦʣʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ. 

ʅʘʙʣʶʜʘʚʘʥʘʪʘ ʧʝʨʠʘʧʠʢʘʣʥʘ ʝʢʩʪʨʫʟʠʷ ʥʘ ʢʘʥʘʣʦʧʲʣʥʝʞʝʥ ʤʘʪʝʨʠʘʣ, ʥʝ ʝ ʙʠʣʘ 

ʮʝʣʝʥʘʩʦʯʝʥʘ. 

 
ʌʠʛʫʨʘ 3. 
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ʅʝʟʘʩʝʛʥʘʪʠʷʪ ʝʥʜʦʜʦʥʪ ʥʝ ʝ ʪʨʝʪʠʨʘʥ ʧʦʨʘʜʠ ʥʦʨʤʘʣʥʘ ʚʠʪʘʣʥʦʩʪ ʠ ʣʠʧʩʘ ʥʘ 

ʧʘʪʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ. ʇʘʮʠʝʥʪʲʪ ʝ ʥʘʩʦʯʝʥ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʩ ʧʦʩʪʦʷʥʥʘ ʦʙʪʫʨʘʮʠʷ ʠ 

ʧʝʨʠʦʜʠʯʥʠ ʧʨʝʛʣʝʜʠ (ʬʠʛ. 5). 
 

 

 
ʌʠʛʫʨʘ 4. ʌʠʛʫʨʘ 5. 

 

4. ʆɹʉʒɾɼɸʅɽ 

ɼʚʦʡʥʠʪʝ ʢʦʨʝʥʦʚʠ ʩʠʩʪʝʤʠ ʚ ʝʜʠʥʠʯʝʥ ʟʲʙ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʠʘʛʥʦʩʪʠʯʥʦ ʠ ʣʝʯʝʙʥʦ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ, ʦʩʦʙʝʥʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʩʠʤʝʪʨʠʯʥʠ ʧʫʣʧʘʣʥʠ ʠ ʧʝʨʠʘʧʠʢʘʣʥʠ 

ʠʟʤʝʥʝʥʠʷ. ʇʨʘʚʠʣʥʦʪʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʢʘʥʘʣʠ ʝ ʢʣʶʯʦʚʦ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ, 

ʙʠʦʣʦʛʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʦ ʣʝʯʝʥʠʝ ʠ ʟʘ ʜʲʣʛʦʩʨʦʯʥʘʪʘ ʧʨʦʛʥʦʟʘ. 

ʂʣʠʥʠʯʥʦʪʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʤʝʞʜʫ ʩʣʝʪʠ ʟʲʙʠ (ʬʫʟʠʷ) ʠ ʟʲʙʠ Ăʙʣʠʟʥʘʮʠñ (ʛʝʤʠʥʘʮʠʷ) 

ʯʝʩʪʦ ʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʪʝʟʠ ʘʥʦʤʘʣʠʠ ʩʘ ʩʲʧʨʦʚʦʜʝʥʠ ʦʪ ʭʠʧʦʜʦʥʪʠʷ ʠʣʠ 

ʥʘʣʠʯʠʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʝʥ ʟʲʙ. ɺ ʧʦʜʦʙʥʠ ʩʣʫʯʘʠ ï ʥʘʧʨʠʤʝʨ ʢʦʛʘʪʦ ʠʤʘ ʛʝʤʠʥʘʮʠʷ ʥʘ 

ʮʝʥʪʨʘʣʝʥ ʨʝʟʝʮ, ʢʦʤʙʠʥʠʨʘʥʘ ʩ ʣʠʧʩʘ ʥʘ ʣʘʪʝʨʘʣʝʥ ʨʝʟʝʮ ï ʢʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʤʦʞʝ ʜʘ 

ʥʘʧʦʜʦʙʷʚʘ ʬʫʟʠʷ ʥʘ ʣʘʪʝʨʘʣʥʠʷ (Jahanimoghadam, 2016). ɻʝʤʠʥʘʮʠʷʪʘ ʯʝʩʪʦ ʩʝ ʙʲʨʢʘ ʩʲʩ 

ʩʣʷʪʠʪʝ ʟʲʙʠ. ʇʦ ʜʝʬʠʥʠʮʠʷ ʛʝʤʠʥʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʥʦʤʘʣʠʷ, ʧʨʠ ʢʦʷʪʦ ʝʜʠʥ ʟʲʙʝʥ 

ʟʘʨʦʜʠʰ ʧʨʘʚʠ ʦʧʠʪ ʜʘ ʩʝ ʨʘʟʜʝʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʦʬʦʨʤʷʥʝ ʥʘ 

ʨʘʟʜʝʣʝʥʘ ʢʦʨʦʥʘ. ɿʘ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ ʤʝʞʜʫ ʬʫʟʠʷ ʠ ʛʝʤʠʥʘʮʠʷ ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʧʨʘʚʠʣʦʪʦ 

ʥʘ Mader ʟʘ Ăʜʚʘʪʘ ʟʲʙʘñ. ʂʦʛʘʪʦ ʜʚʦʡʥʠʷʪ ʟʲʙ ʩʝ ʙʨʦʠ ʢʘʪʦ ʝʜʠʥ ʠ ʦʙʱʠʷʪ ʙʨʦʡ ʟʲʙʠ ʚ ʜʲʛʘʪʘ 

ʝ ʥʘʤʘʣʝʥ, ʩʪʘʚʘ ʜʫʤʘ ʟʘ ʬʫʟʠʷ. ɸʢʦ ʜʚʦʡʥʠʷʪ ʟʲʙ ʩʝ ʙʨʦʠ ʢʘʪʦ ʝʜʠʥ, ʘ ʙʨʦʷʪ ʥʘ ʟʲʙʠʪʝ ʝ 

ʥʦʨʤʘʣʝʥ, ʪʦʚʘ ʥʘʩʦʯʚʘ ʢʲʤ ʛʝʤʠʥʘʮʠʷ ʠʣʠ ʢʲʤ ʬʫʟʠʷ ʤʝʞʜʫ ʥʦʨʤʘʣʝʥ ʠ ʩʚʨʲʭʙʨʦʝʥ ʟʲʙ 

(Mader, 1979). 

ʇʨʠ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʩʚʨʲʭʙʨʦʡʥʠʪʝ ʟʲʙʠ ʯʝʩʪʦ ʠʤʘʪ 

ʥʝʪʠʧʠʯʥʘ, ʢʦʥʫʩʦʚʠʜʥʘ ʬʦʨʤʘ. ɿʘʪʦʚʘ ʧʨʠ ʬʫʟʠʷ ʤʝʞʜʫ ʥʦʨʤʘʣʝʥ ʠ ʩʚʨʲʭʙʨʦʝʥ ʟʲʙ ʜʚʝʪʝ 

ʧʦʣʦʚʠʥʠ ʥʘ ʢʦʨʦʥʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʠʟʛʣʝʞʜʘʪ ʨʘʟʣʠʯʥʠ. ʇʨʠ ʛʝʤʠʥʘʮʠʷʪʘ ʦʙʘʯʝ ʧʦʣʦʚʠʥʠʪʝ 

ʥʘ ʢʦʨʦʥʘʪʘ ʩʘ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʠ ʦʛʣʝʜʘʣʥʠ ʦʙʨʘʟʠ ʠ ʤʝʞʜʫ ʪʷʭ ʩʝ ʥʘʙʣʶʜʘʚʘ ʭʘʨʘʢʪʝʨʥʘ 

ʙʫʢʦʣʠʥʛʚʘʣʥʘ ʙʨʘʟʜʘ, ʢʦʷʪʦ ʜʦʩʪʠʛʘ ʜʦ ʠʥʮʠʟʘʣʥʠʷ ʨʲʙ (Song et al., 2010). 

ʈʘʜʠʦʛʨʘʬʩʢʠʷʪ ʦʙʨʘʟ ʩʲʱʦ ʧʦʤʘʛʘ ʧʨʠ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ: ʩʣʝʪʠʪʝ ʟʲʙʠ ʦʙʠʢʥʦʚʝʥʦ 

ʠʤʘʪ ʜʚʝ ʦʪʜʝʣʥʠ ʧʫʣʧʥʠ ʢʘʤʝʨʠ ʠ ʜʚʘ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʘ, ʜʦʢʘʪʦ ʧʨʠ ʟʲʙʠʪʝ Ăʙʣʠʟʥʘʮʠñ ʩʝ 

ʩʨʝʱʘ ʝʜʠʥ ʦʙʱ ʢʦʨʝʥ (Soghli et al., 2020). ʅʘ ʙʘʟʘ ʥʘ ʙʨʦʷ ʥʘ ʟʲʙʠʪʝ, ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ 

ʢʦʨʦʥʘʪʘ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠʪʝ ʜʘʥʥʠ, ʦʧʠʩʘʥʠʷʪ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʬʫʟʠʷ 

ʥʘ ʣʝʪʘʨʝʣʝʥ ʨʝʟʝʮ ʩʲʩ ʩʚʨʲʭʙʨʦʝʥ ʟʲʙ. 

ʌʫʟʠʷʪʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʢʘʪʦ ʧʲʣʥʘ ʠʣʠ ʯʘʩʪʠʯʥʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʝʪʘʧʘ ʥʘ 

ʨʘʟʚʠʪʠʝʪʦ, ʚ ʢʦʡʪʦ ʥʘʩʪʲʧʚʘ. ʇʲʣʥʘʪʘ ʬʫʟʠʷ ʚʲʟʥʠʢʚʘ ʚ ʨʘʥʥʠʪʝ ʩʪʘʜʠʠ ï ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ 

ʢʘʣʮʠʬʠʢʘʮʠʷʪʘ ï ʠ ʚʦʜʠ ʜʦ ʥʦʨʤʘʣʝʥ ʠʣʠ ʣʝʢʦ ʫʚʝʣʠʯʝʥ ʨʘʟʤʝʨ ʥʘ ʢʦʨʦʥʘʪʘ. ʂʦʛʘʪʦ 

ʩʨʘʩʪʚʘʥʝʪʦ ʥʘʩʪʲʧʠ ʧʦ ʚʨʝʤʝ ʥʘ ʢʘʣʮʠʬʠʢʘʮʠʷʪʘ, ʨʝʟʫʣʪʘʪʲʪ ʝ ʯʘʩʪʠʯʥʘ ʬʫʟʠʷ, ʧʨʠ ʢʦʷʪʦ 

ʟʲʙʲʪ ʠʟʛʣʝʞʜʘ ʢʘʪʦ ʜʚʝ ʩʣʝʪʠ ʢʦʨʦʥʠ, ʜʚʫʨʘʟʜʝʣʝʥʘ ʢʦʨʦʥʘ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʜʚʝʪʝ (Acikel 

et al., 2018). 
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ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʝ ʦʧʠʩʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʧʦʜʭʦʜʠ 

ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʩʣʝʪʠ ʨʝʟʮʠ, ʢʘʪʦ ʠʟʙʦʨʲʪ ʟʘʚʠʩʠ ʦʩʥʦʚʥʦ ʦʪ ʘʥʘʪʦʤʠʷʪʘ ʥʘ ʧʫʣʧʥʘʪʘ ʢʫʭʠʥʘ 

ï ʜʘʣʠ ʠʤʘ ʜʚʝ ʦʪʜʝʣʥʠ ʧʫʣʧʥʠ ʢʘʤʝʨʠ ʠ ʢʘʥʘʣʠ ʠʣʠ ʦʙʱʘ ʢʘʤʝʨʘ ʩ ʜʚʘ ʢʘʥʘʣʘ. ɽʩʪʝʪʠʯʥʠʪʝ 

ʩʲʦʙʨʘʞʝʥʠʷ ʯʝʩʪʦ ʩʘ ʚʦʜʝʱʠ ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʦ ʨʝʰʝʥʠʝ. ʂʦʛʘʪʦ ʧʫʣʧʥʠʪʝ 

ʢʘʤʝʨʠ ʠ ʢʘʥʘʣʠ ʩʘ ʷʩʥʦ ʨʘʟʜʝʣʝʥʠ, ʥʷʢʦʠ ʘʚʪʦʨʠ ʧʨʝʧʦʨʲʯʚʘʪ ʩʝʧʘʨʘʮʠʷ ʠ ʝʢʩʪʨʘʢʮʠʷ ʥʘ 

ʘʥʦʤʘʣʥʠʷ ʩʝʛʤʝʥʪ, ʧʦʩʣʝʜʚʘʥʘ ʦʪ ʦʨʪʦʜʦʥʪʩʢʦ ʟʘʪʚʘʨʷʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʨʝʤʦʜʝʣʠʨʘʥʝ 

ʥʘ ʩʲʩʝʜʥʠʪʝ ʟʲʙʠ. ɼʨʫʛʠ ʧʨʝʜʣʘʛʘʪ ʭʠʨʫʨʛʠʯʥʦ ʨʘʟʜʝʣʷʥʝ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʚʘʪʘ ʟʲʙʘ. 

ʂʘʪʦ ʘʣʪʝʨʥʘʪʠʚʝʥ ʚʘʨʠʘʥʪ ʩʝ ʩʧʦʤʝʥʘʚʘ ʠ ʩʝʣʝʢʪʠʚʥʦʪʦ ʠʟʧʠʣʷʚʘʥʝ ʥʘ ʩʣʝʪʠʪʝ ʟʲʙʠ ʩ ʮʝʣ 

ʥʘʤʘʣʷʚʘʥʝ ʰʠʨʠʥʘʪʘ ʥʘ ʢʦʨʦʥʘʪʘ (Shah et al., 2012). 

 

5. ʀɿɺʆɼ 
ʆʧʠʩʘʥʠʷʪ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ʜʝʤʦʥʩʪʨʠʨʘ ʫʩʧʝʰʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʝʣʝʢʪʠʚʥʘʪʘ 

ʝʥʜʦʜʦʥʪʩʢʘ ʪʝʨʘʧʠʷ ʧʨʠ ʟʲʙ ʩ ʜʚʦʡʥʘ ʢʦʨʝʥʦʚʘ ʩʠʩʪʝʤʘ ʠ ʝʜʥʦʩʪʨʘʥʥʠ ʧʝʨʠʨʘʜʠʢʫʣʘʨʥʠ 

ʠʟʤʝʥʝʥʠʷ. ʇʦʜʨʦʙʥʘʪʘ ʦʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʠʥʜʠʚʠʜʫʘʣʥʠʷʪ ʧʦʜʭʦʜ ʩʘ ʢʣʶʯʦʚʠ ʟʘ 

ʧʨʘʚʠʣʥʦʪʦ ʣʝʯʝʙʥʦ ʨʝʰʝʥʠʝ ʠ ʜʲʣʛʦʩʨʦʯʥʘʪʘ ʧʨʦʛʥʦʟʘ. 

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʜ-ʨ ʇʣʘʤʝʥ ʉʣʘʚʦʚ, 

ʜʝʥʪʘʣʝʥ ʤʝʜʠʢ, ʟʘ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ. 
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ɿʅɸʏɽʅʀɽ ʅɸ ɸʅɸʊʆʄʀʏʅʀʊɽ ɺɸʈʀɸʎʀʀ ʅɸ ʂʆʈɽʅʆɺʀʊɽ 

ʂɸʅɸʃʀ ɿɸ ʋʉʇɽʐʅʆʊʆ ɽʅɼʆɼʆʅʊʉʂʆ ʃɽʏɽʅʀɽ: 

ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

ɿʜʨʘʚʢʘ ʍʘʨʠʟʘʥʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

THE IMPORTANCE OF ANATOMICAL VARIATIONS OF ROOT 

CANALS FOR SUCCESSFUL ENDODONTIC TREATMENT: A 

CLINICAL CASE  
Zdravka Har izanova 

Department of Anatomy, Histology and Embryology, 

Faculty of Medicine, Medical University of Plovdiv 
 

Abstract: Understanding the anatomical features of teeth, including the number, shape, and 

configuration of root canals, is a fundamental prerequisite for accurate diagnosis and effective 

endodontic treatment. Variations in canal morphology may significantly complicate the clinical 

procedure and adversely affect the prognosis if not promptly identified. This report presents a 

clinical case involving the treatment of a mandibular first molar with a granuloma situated on the 

lateral surface of the distal canal, caused by a nearly 90-degree curvature of the root canal. 

Endodontic therapy was performed on the affected tooth. In-depth knowledge of dental anatomy, 

the number and configuration of root canals, and potential deviations is essential for clinicians 

striving to achieve long-term therapeutic success. 
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1. ɺʒɺɽɼɽʅʀɽ 

ʇʝʨʠʘʧʠʢʘʣʥʠʪʝ ʛʨʘʥʫʣʦʤʠ ʩʝ ʩʯʠʪʘʪ ʟʘ ʥʘʡ-ʯʝʩʪʠʪʝ ʭʨʦʥʠʯʥʠ ʚʲʪʨʝʢʦʩʪʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ ʚ ʧʝʨʠʘʧʠʢʘʣʥʘʪʘ ʦʙʣʘʩʪ. ʊʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʝʥ 

ʧʘʪʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ, ʯʠʝʪʦ ʨʘʟʚʠʪʠʝ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʦ ʩ ʠʥʬʝʢʪʠʨʘʥʝ ʥʘ ʧʫʣʧʘʪʘ ʠ ʥʘʩʪʲʧʚʘʱʘ 

ʥʝʢʨʦʟʘ (Tavares et al., 2017). ʅʘʣʠʯʠʝʪʦ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʚ ʢʦʨʝʥʦʚʘʪʘ ʢʘʥʘʣʥʘ ʩʠʩʪʝʤʘ ʠ 

ʥʝʚʲʟʧʨʝʧʷʪʩʪʚʘʥʦʪʦ ʠʤ ʥʘʚʣʠʟʘʥʝ ʢʲʤ ʘʧʠʢʘʣʥʠʪʝ ʪʲʢʘʥʠ ʚʦʜʷʪ ʜʦ ʧʨʦʛʨʝʩʠʨʘʱʘ ʠʥʬʝʢʮʠʷ 

ʠ ʚʲʟʧʘʣʝʥʠʝ, ʢʦʝʪʦ ʧʦʩʪʝʧʝʥʥʦ ʦʙʭʚʘʱʘ ʧʝʨʠʘʧʠʢʘʣʥʠʷ ʨʝʛʠʦʥ (Stockdale et al., 1988) (ʬʠʛ. 

1). 

ʉ ʥʘʧʨʝʜʚʘʥʝʪʦ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʣʦʢʘʣʥʠʷʪ ʠʤʫʥʝʥ ʦʪʛʦʚʦʨ ʥʘ ʦʨʛʘʥʠʟʤʘ ʩʝ 

ʘʢʪʠʚʠʨʘ ʠ ʚʦʜʠ ʜʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʛʨʘʥʫʣʘʮʠʦʥʥʘ ʪʲʢʘʥ ï ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʧʝʨʠʘʧʠʢʘʣʥʠʷ 

ʛʨʘʥʫʣʦʤ. ʄʘʢʘʨ ʠ ʯʝʩʪʦ ʘʩʠʤʧʪʦʤʘʪʠʯʥʠ, ʪʝʟʠ ʣʝʟʠʠ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ ʙʦʣʢʘ, ʜʠʩʢʦʤʬʦʨʪ, 

ʥʘʨʫʰʝʥʘ ʬʫʥʢʮʠʷ ʠ ʢʦʩʪʥʠ ʜʝʩʪʨʫʢʮʠʠ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʢʣʠʥʠʯʥʦ ʟʥʘʯʠʤʠ ʠ ʠʟʠʩʢʚʘʱʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ (Vier et al., 2002) (ʬʠʛ. 2). 

ʇʦʨʘʜʠ ʪʷʭʥʘʪʘ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʢʣʠʥʠʯʥʠʪʝ ʧʨʦʷʚʠ, ʧʝʨʠʘʧʠʢʘʣʥʠʪʝ 

ʛʨʘʥʫʣʦʤʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʚʘʞʝʥ ʬʦʢʫʩ ʚ ʝʥʜʦʜʦʥʪʩʢʘʪʘ ʧʨʘʢʪʠʢʘ. ʈʘʟʙʠʨʘʥʝʪʦ ʥʘ 

ʧʘʪʦʛʝʥʝʟʘʪʘ, ʦʩʦʙʝʥʦʩʪʠʪʝ ʚ ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʢʘʢʪʦ ʠ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʦʜʭʦʜʠ ʟʘ ʣʝʯʝʥʠʝ ʝ 

ʢʣʶʯʦʚʦ ʟʘ ʫʩʧʝʰʥʦʪʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʟʲʙʠ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʙʲʜʝʱʠ 

ʫʩʣʦʞʥʝʥʠʷ (Lin et al., 2010). 
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ʌʠʛʫʨʘ 1. ʌʠʛʫʨʘ 2. 

 

2. ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

ʇʘʮʠʝʥʪʲʪ, ʤʲʞ ʥʘ 30 ʛʦʜʠʥʠ, ʙʝʰʝ ʥʘʩʦʯʝʥ ʦʪ ʢʦʣʝʛʘ ʜʝʥʪʘʣʝʥ ʤʝʜʠʢ ʩʣʝʜ ʦʪʢʨʠʚʘʥʝ 

ʥʘ ʧʝʨʠʘʧʠʢʘʣʥʘ ʧʘʪʦʣʦʛʠʷ ʥʘ ʜʦʣʝʥ ʰʝʩʪʠ ʟʲʙ ʧʨʠ ʨʝʥʪʛʝʥʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ. ʂʣʠʥʠʯʥʦ 

ʟʲʙʲʪ ʝ ʙʠʣ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʦʙʨʝ ʚʲʟʩʪʘʥʦʚʝʥ, ʢʦʝʪʦ ʧʦʟʚʦʣʠ ʜʠʨʝʢʪʥʦ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ 

ʝʥʜʦʜʦʥʪʩʢʘʪʘ ʪʝʨʘʧʠʷ. ʅʘ ʥʘʧʨʘʚʝʥʘʪʘ ʩʝʢʪʦʨʥʘ ʠʥʪʝʨʘʣʚʦʝʣʘʨʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʩʝ 

ʫʩʪʘʥʦʚʠ ʥʘʣʠʯʠʝ ʥʘ ʪʨʠ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʘ, ʜʚʘ, ʦʪ ʢʦʠʪʦ ʧʨʦʭʦʜʠʤʠ ʜʦ ʧʲʣʥʘ ʨʘʙʦʪʥʘ 

ʜʲʣʞʠʥʘ ʠ ʝʜʠʥ ʦʙʣʠʪʝʨʠʨʘʣ, ʥʝʧʦʟʚʦʣʷʚʘʱ ʜʦʩʪʠʛʘʥʝ ʜʦ ʬʠʟʠʦʣʦʛʠʯʥʠʷ ʘʧʝʢʩ, ʥʦ ʙʝʟ 

ʚʠʜʠʤʠ ʧʘʪʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ ʦʢʦʣʦ ʥʝʛʦ. ʋʩʪʘʥʦʚʠ ʩʝ ʩʲʱʦ ʪʘʢʘ ʥʘʣʠʯʠʝ ʥʘ ʛʨʘʥʫʣʦʤ, 

ʨʘʟʧʦʣʦʞʝʥ ʣʘʪʝʨʘʣʥʦ ʜʦ ʜʠʩʪʘʣʥʠʷ ʢʦʨʝʥ ʠ ʨʷʟʢʘ ʠʟʚʠʚʢʘ (ʧʦʯʪʠ 90Á) ʚ ʘʧʠʢʘʣʥʠʪʝ 2-3 ʤʤ, 

ʢʦʝʪʦ ʦʙʷʩʥʷʚʘ ʥʝʪʠʧʠʯʥʘʪʘ ʣʘʪʝʨʘʣʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʣʝʟʠʷʪʘ. 

 

3. ʈɽɿʋʃʊɸʊʀ  

ʇʦʩʣʝʜʚʘ ʤʝʭʘʥʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʢʘʥʘʣʠʪʝ ʩ ʝʥʜʦʤʦʪʦʨ X-smart Pro Dentsply (ʬʠʛ. 

3) ʠ Ni-Ti ʧʠʣʠ E3 Azure ʥʘ Endostar, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʙʝʟʦʧʘʩʥʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʘʧʠʢʘʣʥʠʷ 

ʦʪʚʦʨ ʜʦʨʠ ʚ ʠʟʚʠʪʠʷ ʧʦʜ 90 ʛʨʘʜʫʩʘ ʢʘʥʘʣ ʠ ʘʜʝʢʚʘʪʥʦ ʨʘʟʰʠʨʷʚʘʥʝ. ʉʣʝʜ ʪʦʚʘ ʧʦʩʣʝʜʚʘ 

ʘɦʪʝʣʥʘ ʭʠʤʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʢʘʪʦ ʝ ʧʨʠʣʦʞʝʥ ʩʪʘʥʜʘʨʪʝʥ ʠʨʠʛʘʮʠʦʥʝʥ ʧʨʦʪʦʢʦʣ ʩ NaOCl 20 

ʤʣ ʠ 15 % EDTA (10 ʤʣ). ʉʣʝʜ ʢʦʝʪʦ ʮʷʣʘʪʘ ʢʘʥʘʣʥʘ ʩʠʩʪʝʤʘ ʝ ʦʙʪʫʨʠʨʘʥʘ ʩ ʙʠʦʢʝʨʘʤʠʯʝʥ 

ʩʠʣʲʨ Well-Root (ʬʠʛ. 4). ʇʨʝʜʩʪʦʠ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʚʨʝʤʝʥʥʘ ʢʦʨʦʥʘ ʠ ʧʝʨʠʦʜʠʯʥʦ 
ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʟʲʙʘ ʯʨʝʟ ʢʣʠʥʠʯʥʠ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠ ʢʦʥʪʨʦʣʥʠ ʧʨʝʛʣʝʜʠ, ʩ ʮʝʣ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʨʝʛʨʝʩʠʷʪʘ ʥʘ ʣʝʟʠʷʪʘ. 
 

 

ʌʠʛʫʨʘ 3. 
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4. ʆɹʉʒɾɼɸʅɽ 

ʇʝʨʠʘʧʠʢʘʣʥʠʪʝ ʠʣʠ ʧʝʨʠʨʘʜʠʢʫʣʘʨʥʠʪʝ ʣʝʟʠʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʙʘʨʠʝʨʠ, ʢʦʠʪʦ 

ʦʛʨʘʥʠʯʘʚʘʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠʤ ʚ ʦʢʦʣʥʠʪʝ ʪʲʢʘʥʠ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʠʥʜʫʮʠʨʘʪ ʪʝʟʠ ʣʝʟʠʠ ʧʲʨʚʠʯʥʦ ʠʣʠ ʚʪʦʨʠʯʥʦ (Kakehashi et al., 1965). 

ʂʦʩʪʪʘ ʩʝ ʨʝʟʦʨʙʠʨʘ ʠ ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʟʘʤʝʩʪʚʘ ʦʪ ʛʨʘʥʫʣʦʤʘʪʦʟʥʘ ʪʲʢʘʥ ʠ ʧʣʲʪʥʘ ʩʪʝʥʘ ʦʪ 

ʧʦʣʠʤʦʨʬʦʥʫʢʣʝʘʨʥʠ ʣʝʚʢʦʮʠʪʠ (PMN). ʇʦ-ʨʷʜʢʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʣʠʯʠʝ ʥʘ ʝʧʠʪʝʣʥʘ ʪʘʧʘ ʥʘ 

ʘʧʠʢʘʣʥʠʷ ʦʪʚʦʨ, ʢʦʷʪʦ ʙʣʦʢʠʨʘ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʚ ʝʢʩʪʨʘʨʘʜʠʢʫʣʘʨʥʠʪʝ 

ʪʲʢʘʥʠ. ʉʘʤʦ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʝʥʜʦʜʦʥʪʩʢʠ ʧʘʪʦʛʝʥʠ ʤʦʛʘʪ ʜʘ ʧʨʝʤʠʥʘʪ ʧʨʝʟ ʪʝʟʠ ʙʘʨʠʝʨʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʤʠʢʨʦʙʥʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʪʦʢʩʠʥʠ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ ʛʠ ʧʨʝʦʜʦʣʷʚʘʪ ʠ ʜʘ ʠʥʠʮʠʨʘʪ 

ʠ ʧʦʜʜʲʨʞʘʪ ʧʝʨʠʨʘʜʠʢʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ. ʇʝʨʠʘʧʠʢʘʣʥʠʪʝ ʠʟʤʝʥʠʥʠʷ ʩʘ ʥʘʡ-ʯʝʩʪʠʪʝ 

ʢʣʠʥʠʯʥʠ ʧʨʦʷʚʠ ʥʘ ʪʝʟʠ ʣʝʟʠʠ (Nair, 1987). 

ʎʝʣʪʘ ʥʘ ʝʥʜʦʜʦʥʪʩʢʦʪʦ ʣʝʯʝʥʠʝ ʝ ʜʘ ʦʩʠʛʫʨʠ ʪʨʠʠʟʤʝʨʥʦ ʧʦʯʠʩʪʚʘʥʝ, ʬʦʨʤʠʨʘʥʝ ʠ 

ʦʙʪʫʨʘʮʠʷ ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʢʘʥʘʣʥʘ ʩʠʩʪʝʤʘ ʩ ʮʝʣ ʝʣʠʤʠʥʠʨʘʥʝ ʠʣʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ 

(ʨʝ)ʠʥʬʝʢʮʠʷ (Schilder, 1974). ɽʥʜʦʜʦʥʪʩʢʠʷʪ ʥʝʫʩʧʝʭ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʧʦʚʪʦʨʥʘ ʧʦʷʚʘ ʥʘ 

ʢʣʠʥʠʯʥʠ ʩʠʤʧʪʦʤʠ, ʩʲʧʨʦʚʦʜʝʥʘ ʦʪ ʥʘʣʠʯʠʝ ʥʘ ʧʝʨʠʘʧʠʢʘʣʥʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠ ʠʟʤʝʥʝʥʠʷ 

(Ashley et al., 2001). ʇʲʨʚʠʯʥʦʪʦ ʝʥʜʦʜʦʥʪʩʢʦ ʣʝʯʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʝʜʚʠʜʠʤʠ ʨʝʟʫʣʪʘʪʠ ʠ 

ʩʝ ʩʯʠʪʘ ʟʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʧʨʦʮʝʜʫʨʘ (Torabinejad et al., 2007), ʢʘʪʦ ʦʪʯʠʪʘ 95% 

ʧʨʝʞʠʚʷʝʤʦʩʪ ʩʣʝʜ ʯʝʪʠʨʠʛʦʜʠʰʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ. ʆʧʨʝʜʝʣʝʥʠ ʢʣʠʥʠʯʥʠ ʥʘʭʦʜʢʠ 

ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʙʣʘʛʦʧʨʠʷʪʝʥ ʠʟʭʦʜ: ʣʠʧʩʘ ʥʘ ʙʦʣʢʘ, ʩʠʥʫʩʦʚ ʭʦʜ, ʦʪʦʢ ʠ ʜʨʫʛʠ ʩʠʤʧʪʦʤʠ, 

ʦʪʩʲʩʪʚʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝ ʥʘ ʥʦʨʤʘʣʥʠ ʧʝʨʠʘʧʠʢʘʣʥʠ ʪʲʢʘʥʠ, 

ʢʦʝʪʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʧʦʪʚʲʨʜʝʥʦ ʨʝʥʪʛʝʥʦʛʨʘʬʩʢʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ, ʥʝʫʩʧʝʭ ʝ ʚʲʟʤʦʞʝʥ ʧʦʨʘʜʠ ʨʘʟʣʠʯʥʠ ʤʠʢʨʦʙʥʠ ʠ ʥʝʤʠʢʨʦʙʥʠ ʬʘʢʪʦʨʠ, 

ʢʘʪʦ ʝʢʩʪʨʘʨʘʜʠʢʫʣʘʨʥʠ ʠ ʠʥʪʨʘʨʘʜʠʢʫʣʘʨʥʠ ʠʥʬʝʢʮʠʠ, ʧʘʨʦʜʦʥʪʘʣʥʠ ʠ ʧʨʦʪʝʪʠʯʥʠ ʬʘʢʪʦʨʠ 

(Chen et al., 2008). ʅʷʢʦʠ ʩʠʩʪʝʤʘʪʠʯʥʠ ʦʙʟʦʨʠ ʩʲʦʙʱʘʚʘʪ ʯʝʩʪʦʪʘ ʥʘ ʥʝʫʩʧʝʭ ʦʪ 14ï16% ʧʨʠ 

ʢʦʨʝʥʦʚʦ ʣʝʯʝʥʠʝ. ʀʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʦʪʜʘʚʘʪ ʣʠʧʩʘʪʘ ʥʘ ʦʟʜʨʘʚʷʚʘʥʝ ʥʘʡ-ʚʝʯʝ ʥʘ 

ʧʝʨʩʠʩʪʠʨʘʱʘ ʠʥʪʨʘʨʘʜʠʢʫʣʘʨʥʘ ʠʥʬʝʢʮʠʷ ʚ ʥʝʦʙʨʘʙʦʪʝʥʠ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʠ ʠ ʜʝʥʪʠʥʦʚʠ 

ʪʫʙʫʣʠ, ʢʘʢʪʦ ʠ ʥʘ ʘʥʘʪʦʤʠʯʥʠʪʝ ʥʝʧʨʘʚʠʣʥʦʩʪʠ ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʢʘʥʘʣʥʘ ʩʠʩʪʝʤʘ, ʢʘʢʲʚʪʦ ʝ ʠ 

ʥʘʰʠʷʪ ʩʣʫʯʘʡ. 

ʂʦʨʝʥʦʚʦʪʦ ʣʝʯʝʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʦʤʧʨʦʤʝʪʠʨʘʥʦ, ʢʦʛʘʪʦ ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ 

ʦʙʱʦʧʨʠʝʪʠʪʝ ʩʪʘʥʜʘʨʪʠ (Sundqvist et al., 1998). ʄʥʦʞʝʩʪʚʦ ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ ʥʝ 

ʨʝʘʛʠʨʘʪ ʘʜʝʢʚʘʪʥʦ ʥʘ ʝʥʜʦʜʦʥʪʩʢʦ ʣʝʯʝʥʠʝ ʧʦʨʘʜʠ ʧʨʦʮʝʜʫʨʥʠ ʛʨʝʰʢʠ ʢʘʪʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʩʪʲʧʘʣʘ, ʧʝʨʬʦʨʘʮʠʠ, ʢʦʠʪʦ ʚʲʟʧʨʝʧʷʪʩʪʚʘʪ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʠʥʪʨʘʢʘʥʘʣʥʠʪʝ ʠʥʬʝʢʮʠʠ ʦʪ 

ʥʝʦʙʨʘʙʦʪʝʥʠ ʟʦʥʠ (Lopes, 2015). ʊʝʟʠ ʟʦʥʠ ʤʦʛʘʪ ʜʘ ʟʘʜʲʨʞʘʪ ʙʘʢʪʝʨʠʠ ʠ ʥʝʢʨʦʪʠʯʥʠ ʪʲʢʘʥʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʚʠʜʥʦ ʟʘʜʦʚʦʣʠʪʝʣʥʘʪʘ ʨʝʥʪʛʝʥʦʛʨʘʬʩʢʘ ʧʣʲʪʥʦʩʪ ʥʘ ʦʙʪʫʨʘʮʠʷʪʘ (Peters 

et al., 2004). 

 

5. ʀɿɺʆɼ 
ɿʘʜʲʣʙʦʯʝʥʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ ʟʲʙʥʘʪʘ ʘʥʘʪʦʤʠʷ, ʙʨʦʷ ʠ ʨʘʟʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʟʲʙʥʠʪʝ 

ʢʘʥʘʣʠ ʠ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʢʣʠʥʠʮʠʩʪʘ, ʩʪʨʝʤʷʱ ʩʝ ʢʲʤ 

ʜʲʣʛʦʪʨʘʝʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʫʩʧʝʭ. 
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ʉʣʫʯʘʷʪ ʧʦʜʯʝʨʪʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʤʦʜʝʨʥʠʪʝ NiTi ʠʥʩʪʨʫʤʝʥʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʠʣʥʦ ʠʟʚʠʪʠ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʠ ʠ ʜʝʤʦʥʩʪʨʠʨʘ ʫʩʧʝʰʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʙʠʦʢʝʨʘʤʠʯʥʠ 

ʤʘʪʝʨʠʘʣʠ ʚ ʩʣʦʞʥʠ ʝʥʜʦʜʦʥʪʩʢʠ ʧʨʝʣʝʢʫʚʘʥʠʷ. ʃʘʪʝʨʘʣʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʛʨʘʥʫʣʦʤʘ, 

ʦʙʫʩʣʦʚʝʥʘ ʦʪ ʘʥʘʪʦʤʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʢʘʥʘʣʘ, ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩʝʥ ʢʣʠʥʠʯʝʥ ʜʝʪʘʡʣ, 

ʧʦʜʯʝʨʪʘʚʘʱ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʥʠʤʘʪʝʣʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʠʪʝ ʥʘʭʦʜʢʠ.  

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʜ-ʨ ʇʣʘʤʝʥ ʉʣʘʚʦʚ, 

ʜʝʥʪʘʣʝʥ ʤʝʜʠʢ, ʟʘ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ. 
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ɸʊʀʇʀʏʅɸ ʄʆʈʌʆʃʆɻʀʗ ʅɸ ʂʆʈɽʅʆɺʀʊɽ ʂɸʅɸʃʀ ʀ 

ʇʈɽɼʀɿɺʀʂɸʊɽʃʉʊɺɸʊɸ ʇʈʀ ɽʅɼʆɼʆʅʊʉʂʆ ʃɽʏɽʅʀɽ: 

ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

ɿʜʨʘʚʢʘ ʍʘʨʠʟʘʥʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

ATYPICAL  ROOT CANAL  MORPHOLOGY  AND CHALLENGES  IN 

ENDODONTIC  TREATMENT : A CLINICAL  CASE 
Zdravka Harizanova 

Department of Anatomy, Histology and Embryology, 

Faculty of Medicine, Medical University of Plovdiv 
 

Abstract: The root and root canal morphology of the mandibular second premolar is of 

considerable interest in endodontic literature due to the variability reported and the potential 

challenges encountered during clinical treatment. Studies have documented differences associated 

with sex and ethnic background, as well as numerous clinical reports describing rare and atypical 

morphological deviations. Most anatomical investigations indicate that the mandibular second 

premolar typically has a single root, whereas the presence of two or three roots is extremely 

uncommon. Similarly, internal canal morphology rarely exhibits aberrations. This report presents a 

clinical case of retreatment of a mandibular second premolar with a fistula, in which three root canals 

were identified. Endodontic therapy was performed on the affected tooth. Comprehensive 

knowledge of root anatomy and canal configuration is critical for establishing an accurate diagnosis 

and achieving a successful therapeutic outcome in endodontic practice. 

Keywords: dental anomalies, mandibular second premolar, root canals, endodontic 

treatment 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʄʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʢʦʨʝʥʘ ʠ ʢʦʨʝʥʦʚʠʪʝ ʢʘʥʘʣʠ ʥʘ ʜʦʣʥʠʷ ʚʪʦʨʠ ʧʨʝʤʦʣʘʨ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʟʥʘʯʠʤ ʠʥʪʝʨʝʩ ʚ ʝʥʜʦʜʦʥʪʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʧʦʨʘʜʠ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʚʘʨʠʘʮʠʠ ʠ 

ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʢʣʠʥʠʯʥʦʪʦ ʣʝʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʦʙʭʚʘʱʘʪ ʧʦʚʝʯʝ ʦʪ 7700 ʟʲʙʘ ʠ ʧʨʝʜʦʩʪʘʚʷʪ ʦʙʰʠʨʥʠ ʜʘʥʥʠ ʦʪʥʦʩʥʦ ʙʨʦʷ ʥʘ ʢʦʨʝʥʠʪʝ, 

ʢʘʥʘʣʠʪʝ ʠ ʘʧʠʢʘʣʥʘʪʘ ʘʥʘʪʦʤʠʷ (Vertucci, 1978). ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʦʧʠʩʘʥʠ ʠ ʨʘʟʣʠʯʠʷ, 

ʩʚʲʨʟʘʥʠ ʩ ʧʦʣʘ ʠ ʝʪʥʠʯʝʩʢʘʪʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ, ʢʘʢʪʦ ʠ ʤʥʦʞʝʩʪʚʦ ʢʣʠʥʠʯʥʠ ʩʣʫʯʘʠ, 

ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʨʝʜʢʠ ʠ ʘʪʠʧʠʯʥʠ ʤʦʨʬʦʣʦʛʠʯʥʠ ʦʪʢʣʦʥʝʥʠʷ (Gandhi et al., 2013) (ʬʠʛ. 1). 

ʇʦʚʝʯʝʪʦ ʘʥʘʪʦʤʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʜʦʣʥʠʷʪ ʚʪʦʨʠ ʧʨʝʤʦʣʘʨ ʝ ʝʜʥʦʢʦʨʝʥʦʚ 

ʚ 99.6% ʦʪ ʩʣʫʯʘʠʪʝ, ʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʚʘ (0.3%) ʠʣʠ ʪʨʠ ʢʦʨʝʥʘ (0.1%) ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʢʦ. 

ɺʲʪʨʝʰʥʘʪʘ ʢʘʥʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʩʲʱʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʨʝʦʙʣʘʜʘʚʘʱʦ ʦʧʨʦʩʪʝʥʘ 

ʩʪʨʫʢʪʫʨʘ ï ʝʜʠʥ ʢʘʥʘʣ ʩʝ ʩʨʝʱʘ ʚ 91.0% ʦʪ ʟʲʙʠʪʝ, ʘ ʝʜʠʥ ʘʧʠʢʘʣʝʥ ʬʦʨʘʤʝʥ ï ʚ 91.8%. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʢʦʨʝʥ (0.4%), ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʢʘʥʘʣʥʘ ʩʠʩʪʝʤʘ 

(9.9%) ʠ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʬʦʨʘʤʝʥ (8.2%) ʝ ʧʦ-ʥʠʩʢʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʦʣʥʠʷ ʧʲʨʚʠ ʧʨʝʤʦʣʘʨ 

(2.0%, 24.2% ʠ 21.1% ʩʲʦʪʚʝʪʥʦ) (Cleghorn et al., 2007). 

ʊʝʟʠ ʜʘʥʥʠ ʧʦʜʯʝʨʪʘʚʘʪ, ʯʝ ʤʘʢʘʨ ʜʦʣʥʠʷʪ ʚʪʦʨʠ ʧʨʝʤʦʣʘʨ ʜʘ ʧʦʢʘʟʚʘ ʧʦ-ʤʘʣʢʦ 

ʚʘʨʠʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʲʨʚʠʷ ʧʨʝʤʦʣʘʨ, ʥʝʛʦʚʘʪʘ ʢʦʨʝʥʦʚʘ ʠ ʢʘʥʘʣʥʘ ʘʥʘʪʦʤʠʷ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʣʦʞʥʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʲʣʙʦʯʝʥʦ ʧʨʝʜʢʣʠʥʠʯʥʦ ʠ 
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ʢʣʠʥʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʧʨʝʮʠʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʫʩʧʝʰʥʦ ʝʥʜʦʜʦʥʪʩʢʦ ʣʝʯʝʥʠʝ 

(Shah SA, 2022). ʅʝʩʲʤʥʝʥʦ ʧʨʝʮʠʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʙʠ ʥʠ ʜʘʣʘ ʠ ʢʦʥʫʩʥʦ-ʣʲʯʝʚʘʪʘ 

ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ (CBCT) (ʬʠʛ. 2). 
 

 
 

ʌʠʛʫʨʘ 1. ʌʠʛʫʨʘ 2. 

 

2. ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

36-ʛʦʜʠʰʥʘ ʧʘʮʠʝʥʪʢʘ ʧʦʩʪʲʧʚʘ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʙʦʣʢʘ ʧʨʠ ʜʲʚʢʘʪʝʣʥʘ ʬʫʥʢʮʠʷ ʠ 

ʥʘʣʠʯʠʝ ʥʘ ʬʠʩʪʫʣʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʜʦʣʝʥ ʚʪʦʨʠ ʧʨʝʤʦʣʘʨ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʥʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ 

ʧʝʨʠʘʧʠʢʘʣʥʠ ʠʟʤʝʥʝʥʠʷ ʧʦ ʣʘʪʝʨʘʣʥʘʪʘ ʢʦʨʝʥʦʚʘ ʧʦʚʲʨʭʥʦʩʪ, ʥʘʩʦʯʚʘʱʠ ʢʲʤ ʧʨʦʧʫʩʥʘ 

ʘʥʘʪʦʤʠʷ ʠ ʚʲʟʤʦʞʥʦ ʥʝʩʘʥʠʨʘʥʝ ʥʘ ʩʪʨʘʥʠʯʝʥ ʢʦʨʝʥʦʚ ʢʘʥʘʣ. ʅʘ ʥʘʧʨʝʚʝʥʘʪʘ ʢʦʥʫʩʥʦ-

ʣʲʯʝʚʘ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʥʘʣʠʯʝʥ ʤʝʪʘʣʝʥ ʢʦʨʝʥʦʚ ʱʠʬʪ, 

ʚʲʟʧʨʝʧʷʪʩʪʚʘʱ ʜʦʩʪʲʧʘ ʜʦ ʢʘʥʘʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʪʨʠ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʘ, ʩʣʠʚʘʥʝ ʥʘ ʜʚʘ ʦʪ ʪʷʭ ʚ 

ʘʧʠʢʘʣʥʘʪʘ ʪʨʝʪʘ. ʅʘʣʠʮʝ ʩʘ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦ ʣʘʪʝʨʘʣʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʢʦʨʝʥʘ, ʢʦʝʪʦ 

ʧʦʪʚʲʨʞʜʘʚʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʧʨʦʧʫʩʥʘʪ ʠʣʠ ʥʝʜʦʙʨʝ ʦʙʨʘʙʦʪʝʥ ʩʪʨʘʥʠʯʝʥ ʢʘʥʘʣ. 

 

3. ʈɽɿʋʃʊɸʊʀ  

ɺ ʭʦʜʘ ʥʘ ʣʝʯʝʥʠʝʪʦ 

ʩʝ ʦʪʩʪʨʘʥʠ ʤʝʪʘʣʥʠʷʪ 

ʱʠʬʪ. ʇʦʜ ʤʠʢʨʦʩʢʦʧʩʢʦ 

ʫʚʝʣʠʯʝʥʠʝ ʩʝ ʦʩʲʱʝʩʪʚʠ 

ʜʝʪʘʡʣʝʥ ʦʛʣʝʜ ʥʘ 

ʝʥʜʦʜʦʥʪʩʢʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʋʩʪʘʥʦʚʠ ʩʝ 

ʥʘʣʠʯʠʝ ʥʘ ʪʨʠ ʢʦʨʝʥʦʚʠ 

ʢʘʥʘʣʘ, ʩʣʠʚʘʥʝ ʥʘ ʜʚʘ ʦʪ ʪʷʭ 

ʚ ʘʧʠʢʘʣʥʘʪʘ ʪʨʝʪʘ, ʢʘʢʪʦ ʠ 

ʩʪʨʘʥʠʯʥʠ ʨʘʟʢʣʦʥʝʥʠʷ, 

ʢʦʨʝʣʠʨʘʱʠ ʩ ʧʝʨʠʘʧʠʢʘʣʥʠʪʝ ʠʟʤʝʥʝʥʠʷ. ʊʨʠʪʝ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʘ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʤʝʭʘʥʠʯʥʦ 

ʩ ʧʦʤʦʱʪʘ ʥʘ NiTi ʠʥʩʪʨʫʤʝʥʪʠ E3 Azure (Endostar) (ʬʠʛ. 3). ʇʨʦʚʝʜʝ ʩʝ ʠʥʪʝʥʟʠʚʥʘ ʭʠʤʠʯʥʘ 

ʦʙʨʘʙʦʪʢʘ ʩ NaOCl 20 ʤʣ ʠ 15 % EDTA (10 ʤʣ). ɹʝʰʝ ʧʦʩʪʘʚʝʥ ʢʘʣʮʠʝʚ ʭʠʜʨʦʢʩʠʜ ʟʘ ʝʜʥʘ ʟʘ 

ʝʜʥʘ ʩʝʜʤʠʮʘ. ʅʘ ʩʣʝʜʚʘʱʦʪʦ ʧʦʩʝʱʝʥʠʝ ʬʠʩʪʫʣʘʪʘ ʙʝʰʝ ʥʘʧʲʣʥʦ ʠʟʯʝʟʥʘʣʘ. ʂʘʥʘʣʥʘʪʘ 

ʩʠʩʪʝʤʘ ʙʝʰʝ ʦʙʪʫʨʠʨʘʥʘ ʩ ʙʠʦʢʝʨʘʤʠʯʝʥ ʩʠʣʲʨ Well-Root (ʬʠʛ. 4), ʦʩʠʛʫʨʷʚʘʱ ʭʝʨʤʝʪʠʯʥʘ 

ʪʨʠʠʟʤʝʨʥʘ ʦʙʪʫʨʘʮʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʥʘ ʩʪʨʘʥʠʯʥʠʪʝ ʨʘʟʢʣʦʥʝʥʠʷ. ʌʠʥʘʣʥʘʪʘ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʜʝʤʦʥʩʪʨʠʨʘ ʜʦʙʨʝ ʟʘʧʲʣʥʝʥ ʦʩʥʦʚʝʥ ʢʘʥʘʣʝʥ ʢʦʤʧʣʝʢʩ, ʟʘʧʲʣʥʝʥʠ 

ʣʘʪʝʨʘʣʥʠ ʨʘʟʢʣʦʥʝʥʠʷ, ʢʦʨʝʣʠʨʘʱʠ ʩ ʧʲʨʚʦʥʘʯʘʣʥʦ ʚʠʟʫʘʣʠʟʠʨʘʥʠʪʝ ʧʘʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ 

(ʬʠʛ. 5). ʇʨʝʜʩʪʦʠ ʠʟʨʘʙʦʪʚʘʥʝ ʥʘ ʚʨʝʤʝʥʥʘ ʢʦʨʦʥʘ ʠ ʨʝʛʫʣʷʨʥʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʥʦ ʠ ʢʣʠʥʠʯʥʦ 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʦʟʜʨʘʚʠʪʝʣʥʠʷ ʧʨʦʮʝʩ. 

 

  
ʌʠʛʫʨʘ 3. ʌʠʛʫʨʘ 4. 
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4. ʆɹʉʒɾɼɸʅɽ 

ʀʟʷʩʥʷʚʘʥʝʪʦ ʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪʪʘ ʚ ʢʦʨʝʥʦʚʠʪʝ ʢʘʥʘʣʠ ʝ ʦʙʝʢʪ ʥʘ ʘʢʪʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ, 

ʦʩʦʙʝʥʦ ʩʣʝʜ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʝʥʪʘʣʥʘʪʘ ʤʝʜʠʮʠʥʘ 

(Sierra-Cristancho et al., 2021). ʇʦʩʣʝʜʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦʜʯʝʨʪʘʚʘʪ, ʯʝ ʫʩʧʝʰʥʦʪʦ 

ʝʥʜʦʜʦʥʪʩʢʦ ʣʝʯʝʥʠʝ ʟʘʚʠʩʠ ʚ ʟʥʘʯʠʪʝʣʥʘ ʩʪʝʧʝʥ ʦʪ ʧʨʝʮʠʟʥʘʪʘ ʢʣʠʥʠʯʥʘ ʦʮʝʥʢʘ ʠ 

ʨʘʮʠʦʥʘʣʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʧʦʩʣʝʜʚʘʥʠ ʦʪ ʘʜʝʢʚʘʪʥʦ ʧʦʯʠʩʪʚʘʥʝ, 

ʦʬʦʨʤʷʥʝ ʠ ʦʙʪʫʨʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʠ (Balthazard et al., 2019). ʅʝʩʧʦʩʦʙʥʦʩʪʪʘ 

ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ, ʦʙʨʘʙʦʪʝʥʠ ʠ ʟʘʧʲʣʥʝʥʠ ʚʩʠʯʢʠ ʢʘʥʘʣʠ ʩʝ ʧʦʩʦʯʚʘ ʢʘʪʦ ʚʦʜʝʱ ʬʘʢʪʦʨ ʟʘ 

ʥʝʫʩʧʝʭ ʚ ʢʦʨʝʥʦʚʦʪʦ ʣʝʯʝʥʠʝ (Hoen et al., 2002). 

ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʜʦʣʥʠʪʝ ʧʨʝʤʦʣʘʨʠ ʩʘ ʦʩʦʙʝʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʥʠ, ʪʲʡ ʢʘʪʦ ʯʝʩʪʦ 

ʜʝʤʦʥʩʪʨʠʨʘʪ ʟʥʘʯʠʪʝʣʥʘ ʘʥʘʪʦʤʠʯʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪ (Vega-Lizama et al., 2018). ʄʥʦʞʝʩʪʚʦ 

ʧʨʦʫʯʚʘʥʠʷ ʩʲʦʙʱʘʚʘʪ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʢʘʥʘʣ ʚ ʪʝʟʠ ʟʲʙʠ, ʢʘʪʦ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʘʥʘʣʠ ʝ ʦʪʯʝʪʝʥʘ ʢʘʪʦ ʢʣʠʥʠʯʥʦ ʟʥʘʯʠʤʘ (Karabucak et al., 2016, Nascimento 

et al., 2019). ʅʘʧʨʠʤʝʨ Arayasantiparb ʠ ʩʲʪʨ. ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʤʫʣʪʠʧʣʝʥʠ ʢʦʨʝʥʦʚʠ ʢʘʥʘʣʠ ʩʝ 

ʩʨʝʱʘʪ ʧʨʠ 19.48% ʦʪ ʧʲʨʚʠʪʝ ʠ ʧʨʠ 3.85% ʦʪ ʚʪʦʨʠʪʝ ʜʦʣʥʠ ʧʨʝʤʦʣʘʨʠ, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʠʧ V ʩʧʦʨʝʜ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ Vertucci (ʨʘʟʜʝʣʷʥʝ ʥʘ ʝʜʠʥ ʚ ʜʚʘ 

ʢʘʥʘʣʘ), (Arayasantiparb et al., 2021). 

ʉ ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʪʘʢʠʚʘ ʜʘʥʥʠ ʩʪʘʚʘ ʷʩʥʦ, ʯʝ ʢʣʠʥʠʮʠʩʪʠʪʝ ʪʨʷʙʚʘ ʮʝʣʝʥʘʩʦʯʝʥʦ ʜʘ 

ʪʲʨʩʷʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʣʠ ʧʨʦʧʫʩʥʘʪʠ ʢʘʥʘʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʝʥʜʦʜʦʥʪʩʢʦ ʣʝʯʝʥʠʝ. 

ʇʦʜʮʝʥʷʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʘʥʘʪʦʤʠʯʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʤʦʞʝ ʜʘ ʢʦʤʧʨʦʤʝʪʠʨʘ ʪʝʨʘʧʝʚʪʠʯʥʠʷ 

ʨʝʟʫʣʪʘʪ ʠ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʚʪʦʨʥʠ ʠʥʬʝʢʮʠʠ ʠʣʠ ʥʝʫʩʧʝʭ ʥʘ ʣʝʯʝʥʠʝʪʦ. 

ɼʦʣʥʠʪʝ ʧʨʝʤʦʣʘʨʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʟʲʙʠ ʩ ʥʝʪʠʧʠʯʥʘ ʠ ʯʝʩʪʦ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʘ ʘʥʘʪʦʤʠʷ. ʅʘʣʠʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʩʲʜʲʨʞʘ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʧʦʩʚʝʪʝʥʠ ʥʘ ʚʘʨʠʘʮʠʠʪʝ ʚ ʙʨʦʷ ʥʘ ʢʦʨʝʥʠʪʝ ʠ ʢʦʨʝʥʦʚʠʪʝ ʢʘʥʘʣʠ ʧʨʠ ʧʲʨʚʠʷ ʠ ʚʪʦʨʠʷ ʜʦʣʝʥ 

ʧʨʝʤʦʣʘʨ. ʇʦʚʝʯʝʪʦ ʦʪ ʪʝʟʠ ʧʨʦʫʯʚʘʥʠʷ ʜʦʢʫʤʝʥʪʠʨʘʪ ʩʣʫʯʘʠ ʩ ʜʚʘ ʢʦʨʝʥʘ ʠ ʪʨʠ ʢʘʥʘʣʘ, ʢʦʝʪʦ 

ʧʦʜʯʝʨʪʘʚʘ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʘʥʘʪʦʤʠʯʥʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ (Chan et al., 1992, Poorni et al., 2010, 

Rödig et al., 2003).  

 

5. ʀɿɺʆɼ 
ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ʜʝʤʦʥʩʪʨʠʨʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʟʘʜʲʣʙʦʯʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʦʜʭʦʜ, ʚʥʠʤʘʪʝʣʥʘʪʘ ʨʝʚʠʟʠʷ ʥʘ ʢʦʨʝʥʦʚʘʪʘ ʘʥʘʪʦʤʠʷ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʩʲʚʨʝʤʝʥʥʠ ʝʥʜʦʜʦʥʪʩʢʠ ʪʝʭʥʠʢʠ ʧʨʠ ʧʨʝʣʝʢʫʚʘʥʝ ʥʘ ʟʲʙʠ ʩʲʩ ʩʣʦʞʥʠ ʠ ʥʝʪʠʧʠʯʥʠ 

ʘʥʘʪʦʤʠʯʥʠ ʚʘʨʠʘʮʠʠ. ʉʚʦʝʚʨʝʤʝʥʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʧʨʦʧʫʩʥʘʪʠ ʢʘʥʘʣʠ ʠ ʩʪʨʘʥʠʯʥʠ 

ʨʘʟʢʣʦʥʝʥʠʷ ʝ ʢʣʶʯʦʚʦ ʟʘ ʫʩʧʝʰʥʦʪʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʧʝʨʩʠʩʪʠʨʘʱʠ ʧʝʨʠʘʧʠʢʘʣʥʠ ʣʝʟʠʠ ʠ 

ʝʣʠʤʠʥʠʨʘʥʝ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ.  

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ɸʚʪʦʨʲʪ ʠʟʢʘʟʚʘ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʜ-ʨ ʇʣʘʤʝʥ ʉʣʘʚʦʚ, 

ʜʝʥʪʘʣʝʥ ʤʝʜʠʢ, ʟʘ ʧʨʝʜʦʩʪʘʚʝʥʠʷ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ. 
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ʈʆʃʗ ʅɸ YKL-39 ʀ YKL-40 ʂɸʊʆ ʇʆʊɽʅʎʀɸʃʅʀ ɹʀʆʄɸʈʂɽʈʀ 

ʇʈʀ ʇɸʎʀɽʅʊʀ ʉ ʈɽɺʄɸʊʆʀɼɽʅ ɸʈʊʈʀʊ 
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Abstract:  Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by 

inflammation of the joint synovium, leading to cartilage destruction and disability. In recent years, 

new biomarkers have been sought to aid in the early diagnosis and monitoring of patients with RA. 

Of interest are YKL-39 and YKL-40 ï chitinase-like glycoproteins secreted by chondrocytes and 

macrophages, involved in processes related to inflammation and remodeling. The aim of the study 

is to determine the plasma levels of YKL-39 and YKL-40 in newly diagnosed patients with RA, 

compared to their concentration in healthy individuals. To investigate their correlation with clinical 

and laboratory indicators and ultrasonographic parameters. The study included 24 healthy controls 

and 24 newly diagnosed RA patients. Plasma levels of YKL-39, YKL-40 were determined by 

ELISA method. Immunological, clinical-laboratory and ultrasonographic markers ï RF, CRP, 

DAS28 and GUS7 were assessment. A comparative and correlation analysis were performed 

between all parameters. RA patients showed significantly higher values of YKL -39 (p=0.002) and 

YKL -40 (p=0.02) compared to controls. A strong positive correlation was found between YKL-39 

with DAS28 (r = 0.568, p = 0.006), CRP (r = 0.559, p = 0.007) and RF (r = 0.645, p = 0.001). 

Elevated levels of YKL-39 and YKL-40 in newly diagnosed RA patients and their association with 

disease activity indicate their involvement in the pathogenesis of the disease and their potential role 

as biomarkers for early diagnosis and assessment of the inflammatory process. 

Keywords: rheumatoid arthritis, YKL-39, YKL-40 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʈʝʚʤʘʪʦʠʜʥʠʷʪ ʘʨʪʨʠʪ (ʈɸ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʭʨʦʥʠʯʥʦ, ʩʠʩʪʝʤʥʦ ʘʚʪʦʠʤʫʥʥʦ ʟʘʙʦʣʷʚʘʥʝ, 

ʢʦʝʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʝʨʩʠʩʪʠʨʘʱʦ ʚʲʟʧʘʣʝʥʠʝ ʥʘ ʩʠʥʦʚʠʘʣʥʘʪʘ ʤʝʤʙʨʘʥʘ, ʧʨʦʛʨʝʩʠʚʥʦ 
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ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʩʪʘʚʥʠʷ ʭʨʫʱʷʣ ʠ ʢʦʩʪ, ʢʘʢʪʦ ʠ ʩ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ ʩʝ ʦʮʝʥʷʚʘ ʤʝʞʜʫ 0.5% ʠ 1%, ʢʘʪʦ 

ʟʘʩʷʛʘ ʧʨʝʜʠʤʥʦ ʞʝʥʠʪʝ ʚ ʘʢʪʠʚʥʘ ʚʲʟʨʘʩʪ (Smolen et al., 2006). ʇʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʈɸ ʚʢʣʶʯʚʘ 

ʩʣʦʞʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʝʥʝʪʠʯʥʠ, ʠʤʫʥʦʣʦʛʠʯʥʠ ʠ ʝʢʦʣʦʛʠʯʥʠ ʬʘʢʪʦʨʠ, ʚʦʜʝʱʠ ʜʦ 

ʘʢʪʠʚʘʮʠʷ ʥʘ ʠʤʫʥʥʠʪʝ ʢʣʝʪʢʠ, ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʮʠʪʦʢʠʥʠ ʠ ʪʲʢʘʥʥʘ 

ʜʝʩʪʨʫʢʮʠʷ (McInnes et al., 2011). 

ʂʣʘʩʠʯʝʩʢʠʪʝ ʣʘʙʦʨʘʪʦʨʥʠ ʤʘʨʢʝʨʠ ʟʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʈɸ ʚʢʣʶʯʚʘʪ ʨʝʚʤʘʪʦʠʜʝʥ ʬʘʢʪʦʨ 

(RF), ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʚʲʟʧʘʣʝʥʠʝ ʢʘʪʦ ʉ-ʨʝʘʢʪʠʚʝʥ ʧʨʦʪʝʠʥ (CRP) ʠ ʩʢʦʨʦʩʪ ʥʘ ʫʪʘʷʚʘʥʝ ʥʘ 

ʝʨʠʪʨʦʮʠʪʠʪʝ (ʉʋɽ). ɺʲʧʨʝʢʠ ʪʦʚʘ, ʪʝ ʯʝʩʪʦ ʥʝ ʦʪʨʘʟʷʚʘʪ ʥʘʧʲʣʥʦ ʨʘʥʥʠʪʝ ʝʪʘʧʠ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʠʣʠ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʤʫ (Abdelhafiz et al., 2023). 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʥʦʚʠ 

ʙʠʦʤʘʨʢʝʨʠ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʧʦʜʦʙʨʷʪ ʨʘʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 

ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʦʪʛʦʚʦʨ ʧʨʠ ʈɸ. ʉʨʝʜ ʪʷʭ ʦʙʝʢʪ ʥʘ ʠʥʪʝʨʝʩ ʩʘ YKL-39 ʠ YKL-40 ï ʭʠʪʠʥʘʟʦ-

ʧʦʜʦʙʥʠ ʛʣʠʢʦʧʨʦʪʝʠʥʠ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ ʩʝʤʝʡʩʪʚʦʪʦ ʥʘ ʭʨʦʤʦʟʦʤʥʦ ʣʦʢʘʣʠʟʠʨʘʥʠʪʝ 

Ăʭʠʪʠʥʘʟʥʠñ ʧʨʦʪʝʠʥʠ (Esparza-Díaz et al., 2024). 

ʇʨʠ ʈɸ YKL-39 ʩʝ ʧʨʦʜʫʮʠʨʘ ʦʪ ʘʢʪʠʚʠʨʘʥʠ ʭʦʥʜʨʦʮʠʪʠ ʚ ʝʨʦʟʠʨʘʱʠʪʝ ʩʪʘʚʥʠ 

ʧʦʚʲʨʭʥʦʩʪʠ ʠ ʦʪ ʩʠʥʦʚʠʘʣʥʠ ʤʘʢʨʦʬʘʛʠ, ʠʟʣʦʞʝʥʠ ʥʘ ʭʨʦʥʠʯʝʥ ʚʲʟʧʘʣʠʪʝʣʝʥ ʩʪʠʤʫʣ 

(Gratchev et al., 2008). ʇʦʚʠʰʝʥʠ ʥʠʚʘ ʚ ʧʣʘʟʤʘʪʘ ʠ ʩʠʥʦʚʠʘʣʥʘʪʘ ʪʝʯʥʦʩʪ ʢʦʨʝʣʠʨʘʪ ʩ 

ʢʣʠʥʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ (DAS28) ʠ ʫʣʪʨʘʟʚʫʢʦʚaʪʘ ʦʮʝʥʢʘ ʥʘ 7 ʩʪʘʚʠ (GUS7), 

CRP ʠ RF, ʢʦʝʪʦ ʛʦ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʦʙʝʱʘʚʘʱ ʙʠʦʤʘʨʢʝʨ ʟʘ ʚʲʟʧʘʣʝʥʠʝ ʠ ʩʪʘʚʥʦ ʫʚʨʝʞʜʘʥʝ 

(Lee, 2019). 

ʅ ʢ̫ʦʠ ʘʚʪʦʨʠ ʩʲʦʙʱʘʚʘʪ, ʯʝ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ YKL-39 ʠ YKL-40 ʦʩʠʛʫʨʷʚʘ ʧʦ-ʚʠʩʦʢʘ 

ʜʠʘʛʥʦʩʪʠʯʥʘ ʪʦʯʥʦʩʪ, ʪʲʡ ʢʘʪʦ ʜʚʘʪʘ ʧʨʦʪʝʠʥʘ ʦʪʨʘʟʷʚʘʪ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʧʘʪʦʣʦʛʠʯʥʠʷ 

ʧʨʦʮʝʩ ï ʭʦʥʜʨʦʮʠʪʥʘ ʠ ʤʘʢʨʦʬʘʛʠʘʣʥʘ ʘʢʪʠʚʘʮʠʷ. ʉʧʦʨʝʜ ʪʝʟʠ ʜʘʥʥʠ, ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʜʚʘʪʘ ʙʠʦʤʘʨʢʝʨʘ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʚʲʟʧʘʣʝʥʠʝ ʠ ʪʲʢʘʥʥʦ ʨʝʤʦʜʝʣʠʨʘʥʝ. ʊʦʚʘ ʛʠ ʧʨʘʚʠ ʧʦʪʝʥʮʠʘʣʥʦ ʮʝʥʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʨʘʥʥʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʤʦʥʠʪʦʨʠʨʘʥʝ ʥʘ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

YKL -40, ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʩʝ ʧʨʦʜʫʮʠʨʘ ʦʪ ʤʘʢʨʦʬʘʛʠ, ʥʝʫʪʨʦʬʠʣʠ ʠ ʩʠʥʦʚʠʘʣʥʠ ʢʣʝʪʢʠ, 

ʠ ʫʯʘʩʪʚʘ ʚ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ, ʘʥʛʠʦʛʝʥʝʟʘʪʘ ʠ ʪʲʢʘʥʥʦʪʦ 

ʨʝʤʦʜʝʣʠʨʘʥʝ (Tizaoui et al., 2022). ʇʦʚʠʰʝʥʠʪʝ ʠʤ ʥʠʚʘ ʩʘ ʦʧʠʩʘʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʦʩʪʝʦʘʨʪʨʠʪ, ʩʠʩʪʝʤʝʥ ʣʫʧʫʩ 

ʝʨʠʪʝʤʘʪʦʟʫʩ ʠ ʙʨʦʥʭʠʘʣʥʘ ʘʩʪʤʘ (Wang et al., 2019; Ali et al., 2024; Bara et al., 2012). 

ʅʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʦʮʝʥʠ ʧʣʘʟʤʝʥʠʪʝ ʥʠʚʘ ʥʘ YKL-39 ʠ YKL-40 ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʈɸ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʧʨʠ ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ ʠ ʜʘ 

ʩʝ ʠʟʩʣʝʜʚʘ ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʚʨʲʟʢʘ ʩ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʪʝ ʠ ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠʪʝ 

ʧʘʨʘʤʝʪʨʠ.  

 

2. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ɺ ʧʨʦʫʯʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ 48 ʫʯʘʩʪʥʠʮʠ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʜʚʝ ʛʨʫʧʠ. ɼʚʘʜʝʩʝʪ ʠ 

ʯʝʪʠʨʠ ʟʜʨʘʚʠ ʠʥʜʠʚʠʜʘ, ʙʝʟ ʘʥʘʤʥʝʟʘ ʟʘ ʘʚʪʦʠʤʫʥʥʠ ʠʣʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠ 

ʜʚʘʜʝʩʝʪ ʠ ʯʝʪʠʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʈɸ, ʩʲʛʣʘʩʥʦ ʢʨʠʪʝʨʠʠʪʝ ʥʘ ACR/EULAR 

2010. ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʝ 51.3 Ñ 9.7 ʛʦʜʠʥʠ, ʢʘʪʦ ʞʝʥʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 79% ʦʪ 

ʛʨʫʧʘʪʘ. ɺʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʩʘ ʧʦʜʧʠʩʘʣʠ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ, ʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʦʜʦʙʨʝʥʦ 

ʦʪ ʝʪʠʯʥʘ ʢʦʤʠʩʠʷ ʢʲʤ ʄʋ-ʇʣʦʚʜʠʚ ʩ ʧʨʦʪʦʢʦʣ ˉ 4/08.06.2022. 

ʇʣʘʟʤʝʥʠʪʝ ʥʠʚʘ ʥʘ YKL-39 (Cʘt ˉ CY-8087,CyrcuLex ) ʠ YKL-40 (Cʘt ˉ 8020, Quidel 

Corporation) ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʯʨʝʟ ʝʥʟʠʤʥʦ-ʩʚʲʨʟʘʥ ʠʤʫʥʦʩʦʨʙʝʥʪʝʥ ʘʥʘʣʠʟ (ELISA), ʩʲʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʠʟʤʝʨʝʥʠ RF ʠ CRP, ʯʨʝʟ ʤʝʪʦʜ ʥʘ ʠʤʫʥʦ-

ʪʫʨʙʠʜʠʤʝʪʨʠʷ ʠ ʉʋɽ. ʀʟʯʠʩʣʝʥʠ ʩʘ ʠʥʜʝʢʩʠʪʝ DAS28 ʠ GUS7, ʩʣʝʜ ʧʨʦʚʝʜʝʥʘ 

ʫʣʪʨʘʩʦʥʦʛʨʘʬʠʷ ʥʘ ʢʠʪʢʠ, ʜʣʘʥʠ ʠ ʧʨʲʩʪʠ. ɺʩʠʯʢʠ ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʠ ʘʥʘʣʠʟʠ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚ ʋʄɹɸʃ Ăʂʘʩʧʝʣʘñ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʝʥʠ ʯʨʝʟ ʩʦʬʪʫʝʨʘ Graph Pad Prism, 

ʚʝʨʩʠʷ 10. ɿʘ ʩʨʘʚʥʝʥʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ʛʨʫʧʠʪʝ ʝ ʠʟʧʦʣʟʚʘʥ ʊ ï ʪʝʩʪ ʟʘ ʥʝʩʚʲʨʟʘʥʠ ʧʨʦʤʝʥʣʠʚʠ. 

ʇʨʠʣʦʞʝʥ ʝ ʢʦʨʝʣʘʮʠʦʥʝʥ ʘʥʘʣʠʟ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʠ, ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ 

ʠ ʤʦʣʝʢʫʣʥʠ ʧʘʨʘʤʝʪʨʠ. ʅʠʚʘʪʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ ʩʘ p <0.05. 
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3. ʈɽɿʋʃʊɸʊʀ 

ʇʘʮʠʝʥʪʠʪʝ ʩʘ ʦʮʝʥʝʥʠ ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ ʯʨʝʟ ʩʢʘʣʠʪʝ GUS7 ʠ DAS28, ʟʘ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʦʣʝʩʪʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʙʘʟʘ ʙʨʦʷ ʦʪʦʯʥʠ ʩʪʘʚʠ. ʇʨʦʚʝʜʝʥʠ ʩʘ ʠ ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ CRP, RF ʠ ʉʋɽ. ɺʩʠʯʢʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʦʪʯʝʪʝʥʠ ʧʨʠ ʧʦʩʪʘʚʷʥʝ ʥʘ 

ʜʠʘʛʥʦʟʘʪʘ ʈɸ.  

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʝʥʠʝ ʧʨʠ ʚʩʠʯʢʠ ʧʘʨʘʤʝʪʨʠ, ʘ ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠʪʝ ʦʮʝʥʢʠ 

ʩʦʯʘʪ ʢʲʤ ʚʠʩʦʢʘ ʙʦʣʝʩʪʥʘ ʘʢʪʠʚʥʦʩʪ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1. ʉʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʠ ʧʘʨʘʤʝʪʨʠ ʠ ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ 

ʜʘʥʥʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʈɸ. 

ʇʘʨʘʤʝʪʲʨ, ʈʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʇʘʮʠʝʥʪʠ ʩ ʈɸ (Mean Ñ SD) 

CRP (mg/l), < 5 51.62 Ñ 12.9 

RF (IU/ml), < 10 36.06 Ñ 8.2 

ʉʋɽ (mm/h), < 15 129.4 Ñ 25.77 

DAS28 5.63Ñ0.16 

GUS7, (0-108) 26.06 Ñ 1.65 

ʃʝʛʝʥʜʘ: DAS28, ʨʝʤʠʩʠʷ Ò 2.6, ʅʠʩʢʘ ʙʦʣʝʩʪʥʘ ʘʢʪʠʚʥʦʩʪ > 2.6 ï 3.2, ʉʨʝʜʥʘ ʙʦʣʝʩʪʥʘ 

ʘʢʪʠʚʥʦʩʪ > 3.1 ï 5.1, ɺʠʩʦʢʘ ʙʦʣʝʩʪʥʘ ʘʢʪʠʚʥʦʩʪ > 5.1. 

ʉ ʮʝʣ ʦʪʯʠʪʘʥʝ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʦʪʛʦʚʦʨ ʧʨʠ ʟʘʙʦʣʷʚʘʥʝʪʦ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʧʣʘʟʤʝʥʠʪʝ 

ʥʠʚʘ ʥʘ ʜʚʘʪʘ ʙʠʦʤʘʨʢʝʨʘ YKL-39 ʠ YKL-40. ɼʦʢʘʟʘʥʦ ʝ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʠ ʥʘ ʜʚʘʪʘ ʧʨʦʪʝʠʥʘ 

ʚ ʢʦʭʦʨʪʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʈɸ, ʩʧʨʷʤʦ ʛʨʫʧʘʪʘ ʥʘ ʟʜʨʘʚʠ ʣʠʮʘ. ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʬʠʛ. 1. 
 

ʂʆ
ʅ
ʊʈ
ʆ
ʃ
ʀ

ʇ
ɸ
ʎ
ʀ
ɽʅ
ʊʀ

 ʉ
 ʈ
ɸ

0

1

2

3

YKL-39

n
g

/m
l

ṦṦ

 

ʂʆ
ʅ
ʊʈ
ʆ
ʃ
ʀ

ʇ
ɸ
ʎ
ʀ
ɽ
ʅ
ʊʀ

 ʉ
 ʈ
ɸ

0

50

100

150

YKL-40

n
g

/m
l

Ṧ

 
ɸ) ɹ) 

ʌʠʛʫʨʘ 1. ʇʣʘʟʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ YKL-39 (ɸ) ʠ YKL-40 (ɹ) ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʈɸ ʠ 

ʟʜʨʘʚʠ ʣʠʮʘ. (ɼʘʥʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ Ñ ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ.) 

ʇʨʦʚʝʜʝʥ ʝ ʢʦʨʝʣʘʮʠʦʥʝʥ ʪʝʩʪ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʈɸ, ʢʲʜʝʪʦ ʩʝ ʫʩʪʘʥʦʚʠ ʩʠʣʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ YKL-

39 ʩ DAS28 (r = 0.568, p = 0.006), CRP (r = 0.559, p = 0.007) ʠ RF (r = 0.645, p = 0.001). 

ʂʦʨʝʣʘʮʠʦʥʥʠʷʪ ʤʘʪʨʠʢʩ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʬʠʛ. 2. 
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ʌʠʛʫʨʘ 2. ʂʦʨʝʣʘʮʠʦʥʝʥ ʤʘʪʨʠʢʩ ʤʝʞʜʫ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʠ, ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ ʠ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʤʘʨʢʝʨʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʈɸ. (ʏʠʩʣʦʚʠʪʝ ʩʪʦʡʥʦʩʪʠ ʦʪʨʘʟʷʚʘʪ Spearman 

ʢʦʝʬʠʮʠʝʥʪ ñrò.) 

 

4. ɼʀʉʂʋʉʀʗ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ YKL-39 ʠ YKL-

40 ʩʘ ʧʦʚʠʰʝʥʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʈɸ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ, 

ʢʦʝʪʦ ʧʦʜʢʨʝʧʷ ʪʷʭʥʘʪʘ ʨʦʣʷ ʢʘʪʦ ʧʦʪʝʥʮʠʘʣʥʠ ʙʠʦʤʘʨʢʝʨʠ ʟʘ ʚʲʟʧʘʣʝʥʠʝ ʠ ʩʪʘʚʥʦ ʫʚʨʝʞʜʘʥʝ 

(Esparza-Díaz et al., 2024). ʋʩʪʘʥʦʚʝʥʠʪʝ ʧʦ-ʚʠʩʦʢʠ ʧʣʘʟʤʝʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʜʚʘʪʘ ʧʨʦʪʝʠʥʘ 

ʢʦʨʝʣʠʨʘʪ ʩ ʢʣʠʥʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʙʦʣʝʩʪʥʘ ʘʢʪʠʚʥʦʩʪ (DAS28 ʠ GUS7), ʢʘʢʪʦ ʠ ʩ 

ʢʣʘʩʠʯʝʩʢʠʪʝ ʣʘʙʦʨʘʪʦʨʥʠ ʤʘʨʢʝʨʠ CRP, ʉʋɽ ʠ RF, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʪʝ ʦʪʨʘʟʷʚʘʪ 

ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ (Lee, 2019). 

ʅʘʰʠʪʝ ʜʘʥʥʠ ʩʲʚʧʘʜʘʪ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʝʜʠʰʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ ʩʲʦʙʱʘʚʘʪ, ʯʝ 

YKL -39 ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʦʩʥʦʚʥʦ ʦʪ ʘʢʪʠʚʠʨʘʥʠ ʭʦʥʜʨʦʮʠʪʠ ʠ ʤʘʢʨʦʬʘʛʠ ʚ ʟʦʥʠʪʝ ʥʘ ʝʨʦʟʠʷ, 

ʢʘʪʦ ʫʯʘʩʪʚʘ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʭʦʥʜʨʦʛʝʥʝʟʘ ʠ ʨʝʤʦʜʝʣʠʨʘʥʝ ʥʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠʷ ʤʘʪʨʠʢʩ 

(Gratchev et al., 2008). ʇʦʚʠʰʝʥʠʪʝ ʤʫ ʥʠʚʘ ʧʨʠ ʘʢʪʠʚʝʥ ʈɸ ʚʝʨʦʷʪʥʦ ʦʪʨʘʟʷʚʘʪ ʟʘʩʠʣʝʥʘ 

ʭʦʥʜʨʦʮʠʪʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʦʪʛʦʚʦʨ ʥʘ ʭʨʦʥʠʯʥʦʪʦ ʚʲʟʧʘʣʝʥʠʝ. ʅʷʢʦʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʥʠʚʘʪʘ ʥʘ YKL-39 ʩʝ ʧʨʦʤʝʥʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʤʦʛʘʪ ʜʘ 

ʦʪʨʘʟʷʚʘʪ ʜʠʥʘʤʠʢʘʪʘ ʤʫ, ʧʦʪʝʥʮʠʘʣʥʦ ʧʦ-ʯʫʚʩʪʚʠʪʝʣʥʦ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʤʘʨʢʝʨʠ ʢʘʪʦ CRP 

ʠʣʠ ʉʋɽ (Rehli et al., 2003; Nefla et al., 2012).  

ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʚʠʰʝʥʠʪʝ ʥʠʚʘ ʥʘ YKL-40 ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʈɸ ʩʲʱʦ 

ʧʦʪʚʲʨʞʜʘʚʘʪ ʥʝʛʦʚʘʪʘ ʟʥʘʯʠʤʦʩʪ ʢʘʪʦ ʠʥʜʠʢʘʪʦʨ ʥʘ ʩʠʩʪʝʤʥʦ ʚʲʟʧʘʣʝʥʠʝ (Tizaoui et al., 

2022).  

ʀʥʪʝʨʝʩʝʥ ʘʩʧʝʢʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʙʠʥʠʨʘʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ YKL-39 ʠ YKL-40. 

ʂʘʢʪʦ ʩʝ ʩʲʦʙʱʘʚʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ, ʜʚʘʪʘ ʧʨʦʪʝʠʥʘ ʦʪʨʘʟʷʚʘʪ ʨʘʟʣʠʯʥʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʥʠ 

ʧʨʦʮʝʩʠ ï YKL -39 ʝ ʩʚʲʨʟʘʥ ʩ ʭʦʥʜʨʦʮʠʪʥʘ ʘʢʪʠʚʥʦʩʪ, ʘ YKL-40 ï ʩ ʤʘʢʨʦʬʘʛʠʘʣʥʘ ʠ 

ʝʥʜʦʪʝʣʥʘ ʘʢʪʠʚʘʮʠʷ (Zhao et al., 2020). ʅʘʩʪʦʷʱʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʜʢʨʝʧʷʪ ʪʘʟʠ ʢʦʥʮʝʧʮʠʷ, 

ʢʘʪʦ ʩʦʯʘʪ, ʯʝ ʩʲʚʤʝʩʪʥʦʪʦ ʠʤ ʦʧʨʝʜʝʣʷʥʝ ʙʠ ʤʦʛʣʦ ʜʘ ʦʩʠʛʫʨʠ ʧʦ-ʚʠʩʦʢʘ ʜʠʘʛʥʦʩʪʠʯʥʘ ʠ 

ʧʨʦʛʥʦʩʪʠʯʥʘ ʪʦʯʥʦʩʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʈɸ. 

ʆʪ ʢʣʠʥʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʣʘʟʤʝʥʠʪʝ ʥʠʚʘ ʥʘ YKL-39 ʠ YKL-40 

ʤʦʞʝ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʥʝ ʩʘʤʦ ʨʘʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʥʦ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠʷ 

ʦʪʛʦʚʦʨ. ɺʲʧʨʝʢʠ ʯʝ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʚʢʣʶʯʚʘ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʫʯʘʩʪʥʠʮʠ, 

ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʠ ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʪʝʟʠ ʤʘʨʢʝʨʠ ʠʤʘʪ 

ʨʝʘʣʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʚ ʨʫʪʠʥʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ. 
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ʂʘʪʦ ʥʝʜʦʩʪʘʪʲʢ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʤʘʣʢʠʷʪ ʙʨʦʡ ʧʘʮʠʝʥʪʠ ʠ ʣʠʧʩʘʪʘ 

ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʚʲʚ ʚʨʝʤʝʪʦ, ʢʦʝʪʦ ʙʠ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʢʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ YKL-39 ʠ YKL-

40 ʧʨʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʪʝʨʘʧʠʷ. ɹʲʜʝʱʠ ʧʨʦʫʯʚʘʥʠʷ ʩ ʧʦ-ʛʦʣʝʤʠ ʢʦʭʦʨʪʠ ʠ ʜʲʣʛʦʩʨʦʯʥʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʧʦʪʚʲʨʜʷʪ ʥʘʰʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʜʘ ʠʟʷʩʥʷʪ ʨʦʣʷʪʘ ʥʘ ʪʝʟʠ 

ʙʠʦʤʘʨʢʝʨʠ ʢʘʪʦ ʧʨʝʜʠʢʪʦʨʠ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʠ ʧʨʦʛʨʝʩʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʧʦʢʘʟʚʘ, ʯʝ YKL-39 ʠ YKL-40 ʩʘ ʥʘʜʝʞʜʥʠ 

ʧʣʘʟʤʝʥʠ ʠʥʜʠʢʘʪʦʨʠ, ʦʪʨʘʟʷʚʘʱʠ ʚʲʟʧʘʣʠʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩʪʨʫʢʪʫʨʥʦʪʦ ʩʪʘʚʥʦ 

ʫʚʨʝʞʜʘʥʝ ʧʨʠ ʈɸ. ʂʦʤʙʠʥʠʨʘʥʦʪʦ ʠʤ ʠʟʧʦʣʟʚʘʥʝ ʙʠ ʤʦʛʣʦ ʜʘ ʧʦʜʦʙʨʠ ʜʠʘʛʥʦʩʪʠʯʥʘʪʘ 

ʪʦʯʥʦʩʪ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ. 

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: European Union ï NextGenerationEU, project ˉ BG-RRP-2.004-

0007-C01, ʅʆ15-2025. 
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ʌʀʊʆʍʀʄʀʏɽʅ ʉʒʉʊɸɺ ʀ ʃɽʏɽɹʅʀ ʉɺʆʁʉʊɺɸ ʅɸ 

OENOTHERA BIENNIS ï ʄʀʅʀ ʆɹɿʆʈ 

ɼʠʘʥʘ ʂʦʧʨʠʥʘʨʦʚʘ1, ʆʣʛʘ ɻʠʨʠʪʣʠʝʚʘ1, 

ʄʘʨʠʘʥʘ ʂʘʮʘʨʦʚʘ2,3, ʉʪʝʣʘ ɼʠʤʠʪʨʦʚʘ2,3 
1ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ, ʩʪʫʜʝʥʪ 

 2ʂʘʪʝʜʨʘ ʧʦ ʙʠʦʦʨʛʘʥʠʯʥʘ ʭʠʤʠʷ, ʌʘʨʤʘʮʝʚʪʠʯʝʥ ʬʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʠʪʫʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

PHYTOCHEMICAL  CONSISTENCY AND HEALING  PROPERTIES OF 

OENOTHERA BIENNIS  ï MINI OVERVIEW  
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Mariana Katsarova2,3, Stela Dimitrova2,3 
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2Department of Bioorganic Chemistry, Faculty of Pharmacy, 
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Abstract: Oenothera biennis (evening primrose) is a plant known since ancient times. It first 

appeared in certain parts of the territory of America and later spread throughout the world. Initially 

used mainly for decorative purposes, primrose gradually began to be widely used for its medicinal 

properties as well. Today, evening primrose is a source of many active substances of significant 

importance, the main one being g-linolenic acid. It is found primarily in the seeds of the plant. Its 

concentration varies depending on the conditions under which the plant is grown ï temperature, 

direct sunlight and soil type. Studies on Oenothera biennis show a high concentration of linolenic 

acid when the plant is cultivated in our geographical latitudes. Additional active substances extracted 

include phenols and their derivatives, terpenes, sterols, and their derivatives. A major and very 

important group of components are fatty acids, among which the unsaturated ones are linolenic, 

linoleic, and arachidonic acids, and the saturated ones are palmitic and stearic acids. The seeds of 

the plant contain b-sitosterol, campesterol, tetracosanol, and hexacosanol. The roots contain sterols 

such as Oenotheralanosterol A and Oenotheralanosterol B. Evening primrose has proven anti-

inflammatory and anti-proliferative properties. Anti-microbial and antioxidant effects have also 

been observed. Evening primrose is used in medical cosmetics as a means of slowing down the aging 

process. 

Keywords: g-linoleic acid, linolic acid, phenolic acids, antioxidant effect, anti-inflammatory 

effect 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɼʥʝʩ ʨʘʩʪʝʥʠʷʪʘ ʩʝ ʮʝʥʷʪ ʥʝ ʩʘʤʦ ʟʘʨʘʜʠ ʩʚʦʷʪʘ ʢʨʘʩʦʪʘ, ʥʦ ʠ ʧʦʨʘʜʠ ʩʚʦʠʪʝ ʣʝʯʝʙʥʠ 

ʝʬʝʢʪʠ. ʈʘʩʪʝʥʠʝ, ʢʦʝʪʦ ʝ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʝʩʪʝʪʠʢʘ ʠ ʣʝʯʝʙʥʦ ʜʝʡʩʪʚʠʝ, ʝ ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ 

(Oenothera biennis). ʊʷ ʝ ʯʘʩʪ ʦʪ ʩʝʤʝʡʩʪʚʦ Onagraceae, ʨʦʜ Oenothera (Steckel et al., 2019). 

ʀʤʝʪʦ ʠʤʘ ʛʨʲʮʢʠ ʧʨʦʠʟʭʦʜ, ʢʘʪʦ Oenothera ʧʨʦʠʟʣʠʟʘ ʦʪ ñoinosò (ʚʠʥʦ) ʠ ñtheraò (ʭʚʘʱʘʤ). 

ñbiennisò ʩʝ ʩʚʲʨʟʚʘ ʩ ʜʚʝʛʦʜʠʰʥʠʷ ʤʫ ʞʠʟʥʝʥ ʮʠʢʲʣ. ʈʘʩʪʝʥʠʝʪʦ ʝ ʠʟʚʝʩʪʥʦ ʩ ʠʤʝʪʦ Ăɺʝʯʝʨʥʘ 

ʠʛʣʠʢʘñ, ʟʘʱʦʪʦ ʧʨʝʟ ʜʝʥʷ ʪʦ ʯʘʩʪʠʯʥʦ ʠʣʠ ʥʘʧʲʣʥʦ ʟʘʪʚʘʨʷ ʚʝʥʯʝʣʠʩʪʯʝʪʘʪʘ ʩʠ (Steckel et al., 
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2019). ɼʦʢʘʟʘʥʦ ʝ, ʯʝ ʨʘʩʪʝʥʠʷʪʘ ʦʪ ʨʦʜ Oenothera ʩʘ ʚʲʟʥʠʢʥʘʣʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʎʝʥʪʨʘʣʥʘ 

ʠ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ. ʏʦʚʝʰʢʘʪʘ ʜʝʡʥʦʩʪ ʩʪʘʚʘ ʧʨʠʯʠʥʘ ʟʘ ʥʝʛʦʚʦʪʦ ʨʘʟʩʝʣʚʘʥʝ, ʢʘʪʦ ʜʥʝʩ ʪʦ 

ʩʝ ʩʨʝʱʘ ʚ ʄʝʢʩʠʢʦ, ʂʘʥʘʜʘ, ʎʝʥʪʨʘʣʥʘ ʠ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʖʞʥʘ ɸʬʨʠʢʘ 

ʠ ʜʨʫʛʠ. ʏʝʩʪʦ ʚʠʨʝʝ ʚ ʧʝʩʲʯʣʠʚʠ ʠʣʠ ʯʘʢʲʣʝʩʪʠ ʧʦʯʚʠ, ʢʲʜʝʪʦ ʢʦʥʢʫʨʝʥʮʠʷʪʘ ʝ ʩʚʝʜʝʥʘ ʜʦ 

ʤʠʥʠʤʫʤ. ɿʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʦʧʪʠʤʘʣʥʦ, ʨʘʩʪʝʥʠʝʪʦ ʩʝ ʥʫʞʜʘʝ ʦʪ ʧʨʷʢʘ ʩʣʲʥʯʝʚʘ ʩʚʝʪʣʠʥʘ ʜʦ 
ʯʘʩʪʠʯʥʘ ʩʷʥʢʘ ʠ ʫʤʝʨʝʥʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ. ʆʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʢʦʝʪʦ ʩʝ ʜʲʣʞʠ 

ʰʠʨʦʢʦʪʦ Ⱬ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʝ ʥʝʡʥʘʪʘ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʩʫʰʘ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʚʠʨʝʝ ʧʨʠ ʧʦ-

ʥʠʩʢʠ ʩʨʝʜʥʠ ʪʝʤʧʝʨʘʪʫʨʠ. ʏʝʩʪʦ ʩʝ ʩʨʝʱʘ ʢʨʘʡ ʧʘʩʠʱʘ, ʢʨʘʡʧʲʪʥʠ ʤʝʩʪʘ, ʬʝʨʤʠ, ʨʝʯʥʠ 

ʙʨʝʛʦʚʝ ʠ ʥʠʚʠ (Hall et al., 1988). 

 

2.  ʍʀʄʀʏɽʅ ʉʒʉʊɸɺ 

ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ ʝ ʙʦʛʘʪʘ ʥʘ ʨʝʜ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʦʣʠʨʘʪ ʦʪ 

ʦʪʜʝʣʥʠʪʝ Ⱬ ʯʘʩʪʠ, ʢʦʝʪʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʥʝʡʥʦʪʦ ʰʠʨʦʢʦ ʧʨʠʣʦʞʝʥʠʝ ʚʲʚ ʬʘʨʤʘʮʠʷʪʘ ʧʦʜ 

ʬʦʨʤʘʪʘ ʥʘ ʝʪʝʨʠʯʥʦ ʤʘʩʣʦ ʠʣʠ ʣʝʢʘʨʩʪʚʝʥʠ ʪʘʙʣʝʪʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʠʥʘ ʥʘ ʝʢʩʪʨʘʢʮʠʷ 

ʠ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʨʘʩʪʝʥʠʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘ ʠʟʦʣʠʨʘʥʠ ʨʘʟʣʠʯʥʠ ʢʣʘʩʦʚʝ ʩʲʝʜʠʥʝʥʠʷ. ʄʝʪʠʣʦʚ 

ʝʢʩʪʨʘʢʪ ʦʪ ʥʘʜʟʝʤʥʠʪʝ ʯʘʩʪʠ ʥʘ ʨʘʩʪʝʥʠʝʪʦ ʩʲʜʲʨʞʘ ʧʨʝʜʠʤʥʦ ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ ʠ 

ʬʣʘʚʦʥʦʠʜʠ, ʜʦʢʘʪʦ ʩʝʤʝʥʘʪʘ ʩʘ ʙʦʛʘʪʠ ʥʘ ʤʘʩʥʠ ʢʠʩʝʣʠʥʠ ʠ ʬʠʪʦʩʪʝʨʦʣʠ. ʌʝʥʦʣʥʠʪʝ 

ʢʠʩʝʣʠʥʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʛʣʘʚʥʦ ʦʪ ʛʘʣʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʥʝʡʥʠʪʝ ʝʩʪʝʨʥʠ ʧʨʦʠʟʚʦʜʥʠ, 3-p-

ʬʝʨʫʣʦʠʣʭʠʥʦʚʘ ʢʠʩʝʣʠʥʘ, 3-p-ʢʫʤʘʨʦʠʣʭʠʥʦʚʘ ʢʠʩʝʣʠʥʘ, ʢʘʬʝʝʥʘ ʢʠʩʝʣʠʥʘ, ʝʣʘʛʦʚʘ 

ʢʠʩʝʣʠʥʘ ʠ ʚʘʣʦʥʦʚʘ ʢʠʩʝʣʠʥʘ (Timoszuk et al., 2018). ʌʣʘʚʦʥʦʠʜʠʪʝ, ʧʨʠʩʲʩʪʚʘʱʠ ʚ 

ʨʘʟʣʠʯʥʠ ʝʢʩʪʨʘʢʪʠ, ʚʢʣʶʯʚʘʪ ʩʣʝʜʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ: ʤʠʨʠʮʝʪʠʥ 3-O-ʛʣʶʢʫʨʦʥʠʜ, ʢʚʝʨʮʝʪʠʥ 

3-O-ʛʘʣʘʢʪʦʟʠʜ, ʢʚʝʨʮʝʪʠʥ 3-O-ʛʣʶʢʫʨʦʥʠʜ, ʢʚʝʨʮʝʪʠʥ 3-O-ʛʣʶʢʦʟʠʜ, ʢʚʝʨʮʝʪʠʥ 

ʜʠʭʝʢʩʦʟʠʜ, ʢʚʝʨʮʝʪʠʥ ʛʣʶʢʫʨʦʥʠʣʭʝʢʩʦʟʠʜ, ʢʝʤʧʬʝʨʦʣ 3-O-ʨʘʤʥʦʛʣʶʢʦʟʠʜ, ʢʝʤʧʬʝʨʦʣ 3-

O-ʛʣʶʢʦʟʠʜ, ʢʝʤʧʬʝʨʦʣ 3-O-ʛʣʶʢʫʨʦʥʠʜ. ɺʦʜʥʠʷʪ ʝʢʩʪʨʘʢʪ ʦʪ ʣʠʩʪʘ ʥʘ Oenothera biennis 

ʩʲʜʲʨʞʘ ʬʝʥʦʣʥʠ ʩʲʝʜʠʥʝʥʠʷ (ʝʣʘʛʠʪʘʥʠʥʠ) ʠ ʬʣʘʚʦʥʦʠʜʠʪʝ ʢʚʝʨʮʝʪʠʥ ʛʣʶʢʫʨʦʥʠʜ ʠ 

ʢʝʤʧʬʝʨʦʣ ʛʣʶʢʫʨʦʥʠʜ (Timoszuk et al., 2018). 

ʆʪʢʨʠʪʠ ʩʘ ʠ ʩʣʝʜʥʠʪʝ ʪʘʥʠʥʠ: ʪʝʪʨʘʤʝʪʠʣʝʣʘʛʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʝʥʦʩʪʘʮʠʥ. 

ʄʝʪʘʥʦʣʦʚʠʷʪ ʝʢʩʪʨʘʢʪ ʦʪ ʢʦʨʝʥʘ ʥʘ Oenothera biennis ʩʲʱʦ ʪʘʢʘ ʩʲʜʲʨʞʘ ʟʥʘʯʠʪʝʣʥʠ 

ʢʦʣʠʯʝʩʪʚʘ ʢʩʘʥʪʦʥ ʠ ʥʝʛʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʢʘʪʦ ʜʠʭʠʜʨʦʢʩʠʧʨʝʥʠʣ ʢʩʘʥʪʦʥ ʠ ʮʝʪʦʣʝʠʣʠʣ 

ʜʠʛʣʶʢʦʟʠʜ (Timoszuk et al., 2018). ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɸ ʠ ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɹ ʩʝ 

ʥʘʤʠʨʘʪ ʚ ʢʦʨʝʥʠʪʝ ʥʘ ʨʘʩʪʝʥʠʝʪʦ. ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɹ ʠ ʩʤʝʩ ʦʪ ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɸ ʠ 

ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɹ ʧʨʦʷʚʷʚʘʪ ʚʠʩʦʢ ʘʬʠʥʠʪʝʪ ʢʲʤ ʩʫʢʮʠʥʘʪ ʜʝʭʠʜʨʦʛʝʥʘʟʘʪʘ. 

ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɹ ʠ ʩʤʝʩ ʦʪ ʦʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ A ʠ ɹ ʩʠʣʥʦ ʠʥʭʠʙʠʨʘʪ ʘʢʪʠʚʥʦʩʪʪʘ 

ʥʘ ʦʨʥʠʪʠʥ ʜʝʢʘʨʙʦʢʩʠʣʘʟʘʪʘ (Singh et al., 2017). ɺ ʩʝʤʝʥʘʪʘ ʠʤʘ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ 

ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ ʢʘʪʦ ʚʘʥʠʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʢʘʬʝʝʥʘ ʢʠʩʝʣʠʥʘ, ʨ-ʢʫʤʘʨʦʚʘ ʢʠʩʝʣʠʥʘ, ʨ-

ʭʠʜʨʦʢʩʠʙʝʥʟʦʝʥʘ ʢʠʩʝʣʠʥʘ, ʧʨʦʪʦʢʘʪʝʭʠʥʦʚʘ ʢʠʩʝʣʠʥʘ, ʬʝʨʫʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʛʘʣʦʚʘ 

ʢʠʩʝʣʠʥʘ, ʨʦʟʤʘʨʠʥʦʚʘ ʢʠʩʝʣʠʥʘ. ʂʘʬʝʝʥʘʪʘ, ʨʦʟʤʘʨʠʥʦʚʘʪʘ ʠ ʬʝʨʫʣʦʚʘʪʘ ʢʠʩʝʣʠʥʠ ʩʘ ʚʘʞʥʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʩʚʦʷ ʢʣʘʩ, ʢʦʠʪʦ ʦʙʫʩʣʘʚʷʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʪʝ ʠ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʥʘ ʝʢʩʪʨʘʢʪʠ ʦʪ ʨʘʩʪʝʥʠʝʪʦ (Munir et al., 2017). ʂʦʨʝʥʠʪʝ ʥʘ ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ 

ʩʲʜʲʨʞʘʪ ʩʣʝʜʥʠʪʝ ʩʪʝʨʦʣʠ: ʩʠʪʦʩʪʝʨʦʣ, ʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɸ ʠ ʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɺ 

(Timoszuk et al., 2018). ʉʝʤʝʥʘʪʘ ʥʘ ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ ʩʲʱʦ ʩʘ ʙʦʛʘʪʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʩʪʝʨʦʣʠ 

ʢʘʪʦ b-ʩʠʪʦʩʪʝʨʦʣ, ʢʘʤʧʝʩʪʝʨʦʣ, ʪʝʪʨʘʢʦʟʘʥʦʣ ʠ ʭʝʢʩʘʢʦʟʘʥʦʣ. ʂʘʤʧʝʩʪʝʨʦʣʲʪ ʝ ʨʘʩʪʠʪʝʣʝʥ 

ʩʪʝʨʦʣ, ʯʠʷʪʦ ʩʪʨʫʢʪʫʨʘ ʝ ʩʭʦʜʥʘ ʩ ʪʘʟʠ ʥʘ ʭʦʣʝʩʪʝʨʦʣʘ. ʊʦʚʘ ʥʝʛʦʚʦ ʩʚʦʡʩʪʚʦ ʦʙʫʩʣʘʚʷ 

ʭʠʧʦʭʦʣʝʩʪʝʨʦʣʝʤʠʯʥʠʷ ʝʬʝʢʪ ʥʘ ʨʘʩʪʝʥʠʝʪʦ (Munir et al., 2017). ʉʝʤʝʥʘʪʘ ʥʘ ʚʝʯʝʨʥʘʪʘ 

ʠʛʣʠʢʘ ʩʲʜʲʨʞʘʪ ʦʢʦʣʦ 24% ʤʘʩʣʦ ʠ ʪʦ ʝ ʚ ʧʨʷʢʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʲʟʨʘʩʪʪʘ ʥʘ ʩʝʤʝʥʘʪʘ ʠ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʪʛʣʝʞʜʘʥʝ (Fecker et al., 2020). ʄʘʩʣʦʪʦ ʩʲʜʲʨʞʘ 13 ʪʨʠʘʮʠʣʛʣʠʮʝʨʦʣʥʠ 

ʬʨʘʢʮʠʠ, ʢʲʜʝʪʦ ʜʦʤʠʥʠʨʘʱʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʩʣʝʜʥʠʪʝ ʚʠʩʰʠ ʤʘʩʪʥʠ 

ʢʠʩʝʣʠʥʠ: ʣʠʥʦʣʦʚʘ-ʣʠʥʦʣʝʦʚʘ-ʣʠʥʦʣʦʚʘ, ʣʠʥʦʣʦʚʘ-ʣʠʥʦʣʝʦʚʘ-ɔ-ʣʠʥʦʣʝʥʦʚʘ, ʣʠʥʦʣʦʚʘ-

ʣʠʥʦʣʝʦʚʘ-ʧʘʣʤʠʪʠʥʦʚʘ ʠ ʣʠʥʦʣʦʚʘ-ʣʠʥʦʣʝʦʚʘ-ʦʣʝʠʥʦʚʘ (Timoszuk et al., 2018). 

ʄʘʩʣʦʪʦ ʦʪ ʚʝʯʝʨʥʘ ʠʛʣʠʢʘ ʝ ʩ ʤʥʦʛʦ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʣʠʥʦʣʦʚʘ ʢʠʩʝʣʠʥʘ (70 ï

74%) ʠ ɔ-ʣʠʥʦʣʝʥʦʚʘ ʢʠʩʝʣʠʥʘ (8ï10%), ʩʲʜʲʨʞʘ ʠ ʜʨʫʛʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ʢʘʪʦ ʧʘʣʤʠʪʠʥʦʚʘ, 

ʦʣʝʠʥʦʚʘ, ʩʪʝʘʨʠʥʦʚʘ ʢʠʩʝʣʠʥʘ ʠ ʚ ʧʦ-ʤʘʣʢʠ ʢʦʣʠʯʝʩʪʚʘ ʤʠʨʠʩʪʠʥʦʚʘ ʠ ʦʣʝʦʧʘʣʤʠʪʠʥʦʚʘ 

ʢʠʩʝʣʠʥʘ (Timoszuk et al., 2018; Fecker et al., 2022). 
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ʄʘʩʣʦʪʦ ʦʪ ʚʝʯʝʨʥʘ ʠʛʣʠʢʘ ʩʲʜʲʨʞʘ ʘʣʠʬʘʪʥʠ ʘʣʢʦʭʦʣʠ, ʢʘʪʦ 1-ʪʝʪʨʘʢʘʟʘʥʦʣ ʠ 1-

ʭʝʢʩʘʢʘʟʘʥʦʣ ʩʘ ʚ ʥʘʡ-ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ. ʆʩʥʦʚʥʠʪʝ ʪʨʠʪʝʨʧʝʥʠ, ʧʨʠʩʲʩʪʚʘʱʠ ʚ ʤʘʩʣʦʪʦ, 

ʩʘ ɓ-ʘʤʠʨʠʥ ʠ ʩʢʚʘʣʝʥ (Montserrat-de la Paz et al., 2014).  

ʄʘʩʣʦʪʦ ʦʪ ʚʝʯʝʨʥʘ ʠʛʣʠʢʘ ʝ ʞʠʟʥʝʥʦʚʘʞʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʪʦʢʦʬʝʨʦʣʠ ʢʘʪʦ Ŭ-

ʪʦʢʦʬʝʨʦʣ, ɔ-ʪʦʢʦʬʝʨʦʣ ʠ ŭ-ʪʦʢʦʬʝʨʦʣ (Timoszuk et al., 2018; Montserrat-de la Paz et al., 2014; 

Munir et al., 2017) ʜʦʧʨʠʥʘʩʷʱʠ ʟʘ ʠʟʨʘʟʝʥʘʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʦʩʪ (Celik et al., 2022). 

ʎʝʣʠʷʪ ʥʘʙʦʨ ʦʪ ʘʢʪʠʚʥʠʪʝ ʤʫ ʢʦʤʧʦʥʝʥʪʠ ʦʧʨʝʜʝʣʷ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʝʢʩʪʨʘʢʪʠ ʦʪ ʨʘʩʪʝʥʠʝʪʦ.  

 

3. ɹʀʆʃʆɻʀʏʅɸ ɸʂʊʀɺʅʆʉʊ 

ʇʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʝʥ ʝʬʝʢʪ  

ʇʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠʷʪ ʝʬʝʢʪ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʩʝ ʜʲʣʞʠ ʥʘ ʚʠʩʦʢʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʥʘ ʚʠʩʰʠ ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ ʚ ʩʝʤʝʥʘʪʘ ʢʘʪʦ ʣʠʥʦʣʦʚʘ ʢʠʩʝʣʠʥʘ (70-74%) ʠ ɔ-ʣʠʥʦʣʝʥʦʚʘ 

ʢʠʩʝʣʠʥʘ (8-10%) (Timoszuk et al., 2018). ʃʠʥʦʣʝʥʦʚʘʪʘ ʠ ɔ-ʣʠʥʦʣʝʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʩʝ ʥʘʨʠʯʘʪ 

ʝʢʟʦʛʝʥʥʠ, ʟʘʱʦʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʠʥʪʝʟʠʨʘʪ ʦʪ ʦʨʛʘʥʠʟʤʘ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʙʘʚʷʪ ʦʪ ʚʲʥʰʥʘʪʘ 

ʩʨʝʜʘ (Fecker et al., 2020). ɔ-ʣʠʥʦʣʝʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʝ ʢʣʶʯʦʚ ʧʨʝʢʫʨʩʦʨ ʟʘ ʩʠʥʪʝʟʘ ʥʘ ʜʠʭʦʤʦ- 

ɔ- ʣʠʥʦʣʝʥʦʚʘ ʪʘʢʘʚʘ (Timoszuk et al., 2018; Sharifi et al., 2024; Celik et al., 2022; Kinoshita et 

al., 2004). ɔ-ʣʠʥʦʣʝʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʧʦʟʥʘʪʘ ʢʘʪʦ ʆʤʝʛʘ 6, ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʤʝʪʘʙʦʣʠʟʠʨʘ ʜʦ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ ʯʨʝʟ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʝʥʟʠʤʘ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ (Timoszuk et al., 2018; Munir et 

al., 2017). ʇʨʦʩʪʘʛʣʘʥʜʠʥ ɽ1, ʧʦʟʥʘʪ ʢʘʪʦ ʚʘʟʦʜʠʣʘʪʘʪʦʨ, ʝ ʠʥʭʠʙʠʪʦʨ ʥʘ ʘʛʨʝʛʘʮʠʷʪʘ ʥʘ 

ʬʦʨʤʝʥʠʪʝ ʝʣʝʤʝʥʪʠ (Montserrat-de la Paz et al., 2014). ʇʨʦʩʪʘʛʣʘʥʜʠʥʠʪʝ ʠʤʘʪ ʧʦʪʠʩʢʘʱʦ 

ʜʝʡʩʪʚʠʝ ʚʲʨʭʫ IL-6 ʠ TNF-a. ʊʦʟʠ ʝʬʝʢʪ ʝ ʧʨʠʣʦʞʠʤ ʧʨʠ ʧʨʝʜʤʝʥʩʪʨʫʘʣʝʥ ʩʠʥʜʨʦʤ, ʝʢʟʝʤʘ, 
ʘʨʪʨʠʪ ʠ ʯʨʝʚʥʠ ʟʘʙʦʣʷʚʘʥʠʷ (Singh et al., 2012; Celik et al., 2022). ʇʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʦ 

ʜʝʡʩʪʚʠʝ ʠʤʘʪ ʠ ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ A ʠ ɹ, ʢʘʢʪʦ ʠ ʛʘʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʦʪʢʨʠʪʠ ʚ ʩʝʤʝʥʘʪʘ 

ʥʘ ʨʘʩʪʝʥʠʝʪʦ (Munir et al., 2017; Singh et al., 2012). ʊʦʚʘ ʝ ʫʩʪʘʥʦʚʝʥʦ ʯʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪ ʩ 

ʤʘʢʨʦʬʘʛʠ ʥʘ ʧʣʲʭʦʚʝ, ʧʨʠ ʢʦʠʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʙʣʦʢʠʨʘʥʝ ʥʘ TNF-a, NO ʠ IL-6. 

ʉʪʝʧʝʥʪʘ ʥʘ ʠʥʭʠʙʠʨʘʥʝʪʦ ʝ ʟʘʚʠʩʠʤʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʘʢʪʠʚʥʠʪʝ ʚʝʱʝʩʪʚʘ (Singh et al., 

2012). 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʠ ʩʚʦʡʩʪʚʘ  

ɼʲʣʞʘʪ ʩʝ ʥʘ ʠʟʦʙʠʣʠʝʪʦ ʦʪ ʬʝʥʦʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʠ ʪʦʢʦʬʝʨʦʣʠ (Munir et al., 2017; Kim 

et al., 2021). ɻʘʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʬʝʨʫʣʦʚʘʪʘ, ʢʘʬʝʝʥʘʪʘ ʢʠʩʝʣʠʥʘ, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʩʝʤʝʥʘʪʘ, 

ʢʚʝʨʮʝʪʠʥʲʪ ʠ ʢʘʤʧʬʝʨʦʣʲʪ ʚ ʢʦʨʝʥʠʪʝ ʥʘ ʨʘʩʪʝʥʠʝʪʦ, ʩʘ ʤʦʣʝʢʫʣʠ, ʢʦʠʪʦ ʯʨʝʟ ʦʪʜʘʚʘʥʝʪʦ ʥʘ 

ʝʣʝʢʪʨʦʥʠ ʥʝʫʪʨʘʣʠʟʠʨʘʪ ʩʚʦʙʦʜʥʠʪʝ ʨʘʜʠʢʘʣʠ ʚ ʢʣʝʪʢʘʪʘ, ʧʨʝʜʦʪʚʨʘʪʷʚʘʡʢʠ ʦʢʩʠʜʘʪʠʚʥʠʷ 

ʩʪʨʝʩ (Munir et al., 2017). ɸʥʪʠʦʢʩʠʜʘʥʪʠʪʝ ʧʨʝʜʧʘʟʚʘʪ ɼʅʂ ʦʪ ʫʚʨʝʞʜʘʥʠʷ ʠ ʧʦʩʣʝʜʚʘʱʠ 

ʨʘʢʦʚʠ ʠʟʨʘʞʜʘʥʠʷ, ʧʨʝʜʧʘʟʚʘʪ ʢʣʝʪʲʯʥʠʪʝ ʤʝʤʙʨʘʥʠ ʦʪ ʨʘʟʨʫʰʘʚʘʥʝ. ʉ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʪʝ 

ʩʚʦʡʩʪʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʟʘʙʘʚʠ ʩʪʘʨʝʝʥʝʪʦ ʥʘ ʢʦʞʘʪʘ, ʢʦʝʪʦ ʦʙʫʩʣʘʚʷ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʝʢʩʪʨʘʢʪʠʪʝ ʦʪ ɺʝʯʝʨʥʘ ʠʛʣʠʢʘ ʚ ʢʦʟʤʝʪʠʯʥʘʪʘ ʠʥʜʫʩʪʨʠʷ (Lee et al., 2020). 

ɺʣʠʷʥʠʝ ʚʲʨʭʫ ʢʦʞʘʪʘ  

ʃʠʥʦʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʠʤʘ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ ʨʦʛʦʚʠʷ ʩʣʦʡ ʥʘ ʢʦʞʘʪʘ. ʊʷ ʧʨʝʜʧʘʟʚʘ ʢʦʞʘʪʘ 

ʦʪ ʦʣʶʱʚʘʥʝ ʠ ʟʘʛʫʙʘʪʘ ʥʘ ʚʦʜʘ ʧʨʝʟ ʝʧʠʜʝʨʤʠʩʘ. ʆʩʚʝʥ ʪʦʚʘ ʨʝʛʫʣʠʨʘ ʢʝʨʘʪʠʥʠʟʘʮʠʷʪʘ ʥʘ 

ʢʦʞʘʪʘ, ʧʦʜʦʙʨʷʚʘ ʝʣʘʩʪʠʯʥʦʩʪʪʘ Ⱬ ʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʷ ʧʨʘʚʠ ʧʦ-ʤʝʢʘ (Timoszuk et al., 

2018; Lee et al., 2020; Kim et al., 2021; Im et al., 2024; Ceccacci et al., 2021; Fecker et al., 2022). 

ʃʠʥʦʣʝʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʩʲʱʦ ʠʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦ ʜʝʡʩʪʚʠʝ, ʢʘʪʦ ʦʙʝʟʚʨʝʞʜʘ ʘʢʪʠʚʥʠʪʝ 

ʢʠʩʣʦʨʦʜʥʠ ʚʠʜʦʚʝ (Fecker et al., 2022). 

ɸʥʪʠʢʘʥʮʝʨʦʛʝʥʥʠ ʩʚʦʡʩʪʚʘ  

ʅʘʤʠʨʘʱʠʪʝ ʩʝ ʚ ʢʦʨʝʥʠʪʝ, ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɸ ʠ ʆʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɹ ʠʤʘʪ 

ʧʦʪʝʥʮʠʘʣʥʦ ʘʥʪʠʪʫʤʦʨʥʦ ʩʚʦʡʩʪʚʦ, ʫʩʪʘʥʦʚʝʥʦ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʘʢʨʦʬʘʛʠ ʥʘ ʤʠʰʢʠ). ʊʝ 

ʧʨʦʷʚʷʚʘʪ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʨʘʢʘ ʥʘ ʛʲʨʜʘʪʘ, ʯʝʨʝʥ ʜʨʦʙ, ʧʨʦʩʪʘʪʘʪʘ ʠ ʩʨʝʱʫ 

ʣʝʚʢʠʤʠʷ (Singh et al., 2017; Fecker et al., 2020). ʅʘʙʣʶʜʘʚʘ ʩʝ ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʝʥʟʠʤʠʪʝ 

ʢʘʪʝʧʩʠʥ D ʠ ʦʨʥʠʪʠʥ ʜʝʢʘʨʙʦʢʩʣʠʣʘʟʘ, ʢʦʠʪʦ ʩʘ ʦʪʛʦʚʦʨʥʠ ʟʘ ʨʘʩʪʝʞʘ ʥʘ ʪʫʤʦʨʠʪʝ (Singh et 

al., 2017; Fecker et al., 2020). ɽʢʩʪʨʘʢʪ ʦʪ ʩʝʤʝʥʘʪʘ ʥʘ ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ, ʢʦʡʪʦ ʝ ʙʦʛʘʪ ʥʘ 



 

106 

 

ʛʘʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʠʤʘ ʜʦʢʘʟʘʥʦ ʘʧʦʧʪʦʪʠʯʥʦ ʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʨʘʢʦʚʠʪʝ ʢʣʝʪʢʠ ʠ ʟʘʙʘʚʷ ʨʘʩʪʝʞʘ 

ʥʘ ʪʫʤʦʨʠ in vivo. 

ɽʬʝʢʪʠ ʚʲʨʭʫ ʤʝʪʘʙʦʣʠʟʤʘ  

ɽʢʩʪʨʘʢʪʠ ʦʪ ʦʙʝʟʤʘʩʣʝʥʠ ʩʝʤʝʥʘ ʧʨʦʷʚʷʚʘʪ ʧʨʦʪʠʚʦʜʠʘʙʝʪʥʠ ʩʚʦʡʩʪʚʘ, ʢʘʪʦ 

ʥʘʤʘʣʷʚʘʪ ʭʠʧʝʨʛʣʠʢʝʤʠʷʪʘ ʩʣʝʜ ʭʨʘʥʝʥʝ ʠ ʧʦʜʦʙʨʷʚʘʪ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʤʫʩʢʫʣʥʠʪʝ ʠ 

ʤʘʩʪʥʠʪʝ ʢʣʝʪʢʠ ʢʲʤ ʠʥʩʫʣʠʥʘ. ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ ʠʤʘ ʜʦʢʘʟʘʥ ʨʝʛʫʣʠʨʘʱ ʝʬʝʢʪ ʚʲʨʭʫ 

ʣʠʧʠʜʥʦʪʦ ʩʝʨʫʤʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʚʲʟʧʨʝʧʷʪʩʪʚʘʡʢʠ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʦʙʱʠʷ ʩʝʨʫʤʝʥ 

ʭʦʣʝʩʪʝʨʦʣ ʠ ʧʦʥʠʞʘʚʘʡʢʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ LDL, IDL, VLDL  (Munir et al., 2017; Fecker et 

al., 2020). ɔ-ʣʠʥʦʣʝʥʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʠ ʩʪʝʨʦʣʠʪʝ ʥʘʤʘʣʷʚʘʪ ʫʚʨʝʞʜʘʥʝʪʦ ʥʘ ʩʲʜʦʚʠʪʝ ʩʪʝʥʠ 

ʧʨʠ ʚʠʩʦʢ ʭʦʣʝʩʪʝʨʦʣ ʠ ʧʦʥʠʞʘʚʘʪ ʨʠʩʢʘ ʦʪ ʪʨʦʤʙʦʟʠ (Munir et al., 2017; Sharifi et al., 2024; 

Celik et al., 2022). 

ɸʥʪʠʤʠʢʨʦʙʥʠ ʩʚʦʡʩʪʚʘ  

ɸʥʪʠʤʠʢʨʦʙʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ Oenothera biennis ʝ ʜʦʙʨʝ ʜʦʢʫʤʝʥʪʠʨʘʥʦ ʠ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ, ʬʣʘʚʦʥʦʠʜʠ ʠ ʪʨʠʪʝʨʧʝʥʦʠʜʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ʨʘʩʪʝʥʠʝʪʦ. ʄʝʪʘʥʦʣʦʚʠʷʪ ʝʢʩʪʨʘʢʪ ʦʪ ʩʝʤʝʥʘʪʘ ʥʘ ɺʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ ʧʦʢʘʟʚʘ ʩʠʣʥʘ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʝʱʫ Staphylococcus aureus, Escherichia coli, Pseudomonas 

aeruginosa ʠ Candida albicans, ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʧʦʪʝʥʮʠʘʣʘ ʤʫ ʢʘʪʦ ʝʩʪʝʩʪʚʝʥ ʘʥʪʠʤʠʢʨʦʙʝʥ 

ʘʛʝʥʪ (Munir et al., 2017; Ke-Xin et al., 2020). ʆʩʚʝʥ ʪʦʚʘ ʠʟʦʣʠʨʘʥʠ ʩʲʝʜʠʥʝʥʠʷ ʦʪ ʢʦʨʝʥʠʪʝ, 

ʢʘʪʦ ʦʝʥʦʪʝʨʘʣʘʥʦʩʪʝʨʦʣ ɹ ʧʨʦʷʚʷʚʘ ʫʤʝʨʝʥʘ ʜʦ ʜʦʙʨʘ ʘʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ ʩʨʝʱʫ 

ʙʘʢʪʝʨʠʠ ʠ ʛʲʙʠ (Singh et al., 2017). ɼʦʧʲʣʥʠʪʝʣʥʦ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʛʘʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʢʦʷʪʦ 

ʩʝ ʥʘʤʠʨʘ ʚ ʢʦʨʝʥʠʪʝ, ʠʤʘ ʠʟʨʘʟʝʥʘ ʧʨʦʪʠʚʦʛʲʙʠʯʥʘ ʘʢʪʠʚʥʦʩʪ (Kim et al., 2021). ʃʠʩʪʘʪʘ ʥʘ 

ʚʝʯʝʨʥʘʪʘ ʠʛʣʠʢʘ ʩʲʱʦ ʧʨʦʷʚʷʚʘʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʩʚʦʡʩʪʚʘ ʩʨʝʱʫ ʨʘʟʣʠʯʥʠ ʧʘʪʦʛʝʥʥʠ 

ʙʘʢʪʝʨʠʠ ʢʘʪʦ Listeria monocytogenes, Bacillus cereus. ʊʦʚʘ ʩʚʦʡʩʪʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʩʲʝʜʠʥʝʥʠʷ, 

ʥʘʤʝʨʝʥʠ ʚ ʝʢʩʪʨʘʢʪʠ ʦʪ ʣʠʩʪʘʪʘ ʥʘ ʨʘʩʪʝʥʠʝʪʦ (Akarca et al., 2020). 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʟʘʢʣʶʯʝʥʠʝ Oenothera biennis ʧʨʝʜʩʪʘʚʣʷʚʘ ʮʝʥʝʥ ʚʠʜ, ʢʦʡʪʦ ʩʲʯʝʪʘʚʘ ʙʦʛʘʪʦ 

ʬʠʪʦʭʠʤʠʯʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʚʘʞʥʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠ ʩʚʦʡʩʪʚʘ ʠ ʛʦʣʷʤ ʧʦʪʝʥʮʠʘʣ ʟʘ 

ʧʨʠʣʦʞʝʥʠʝ ʚ ʤʝʜʠʮʠʥʘʪʘ ʠ ʢʦʟʤʝʪʠʢʘʪʘ. ʈʘʩʪʝʥʠʝʪʦ ʝ ʠʟʪʦʯʥʠʢ ʥʘ ʤʥʦʞʝʩʪʚʦ ʙʠʦʣʦʛʠʯʥʦ 

ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ï ʧʦʣʠʬʝʥʦʣʠ, ʪʨʠʪʝʨʧʝʥʠ, ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ, ʩʪʝʨʦʣʠ, ʬʣʘʚʦʥʦʠʜʠ. ʊʦʚʘ ʝ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʬʠʪʦʧʨʝʧʘʨʘʪʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʫʣʪʠʚʠʨʘʥʦ ʫ ʥʘʩ ʨʘʩʪʝʥʠʝ. 
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ʍʀʄʀʏɽʅ ʉʒʉʊɸɺ ʀ ɹʀʆʃʆɻʀʏʅɸ ɸʂʊʀɺʅʆʉʊ ʅɸ 

FILIPENDULA  ULMARIA  ï ʄʀʅʀ ʆɹɿʆʈ 

ʆʣʛʘ ɻʠʨʠʪʣʠʝʚʘ1, ɼʠʘʥʘ ʂʦʧʨʠʥʘʨʦʚʘ1, 

ʄʘʨʠʘʥʘ ʂʘʮʘʨʦʚʘ2,3, ʉʪʝʣʘ ɼʠʤʠʪʨʦʚʘ2,3 
1ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ, ʩʪʫʜʝʥʪ 

 2 ʂʘʪʝʜʨʘ ʧʦ ʙʠʦʦʨʛʘʥʠʯʥʘ ʭʠʤʠʷ, ʌʘʨʤʘʮʝʚʪʠʯʝʥ ʬʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʠʪʫʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
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Mariana Katsarova2, Stela Dimitrova2 
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Abstract:  Nowadays, the focus on improving quality of life is directed toward the use of 

biologically active substances from plant sources. Research aimed at discovering the scientific basis 

for the positive effects of many medicinal plants has always been relevant. Filipendula ulmaria 

(meadowsweet) is a plant from the Rosaceae family, used since the Middle Ages for fever and 

inflammatory diseases such as rheumatism, arthritis, and others. Phytochemical analysis has clearly 

established the presence of several active components, primarily phenolic acids, flavonoids, tannins, 

and terpenoids. Salicylic acid and its derivatives are among the most important compounds found in 

extracts from different parts of the plant, exhibiting analgesic, anti-inflammatory, and anticoagulant 

effects. Salicylates are also used as antipyretic, antirheumatic, and pain-relieving agents. Part of the 

anti-inflammatory effects of meadowsweet extract is due to the flavonoids, which positively 

influence the inhibition of enzymes such as cyclooxygenase. Quercetin, luteolin, and kaempferol 

demonstrate antiangiogenic activity. Phenolic acids ï such as cinnamic and caffeic acid ï extracted 

mainly from the aerial parts of the plant, along with their derivatives, exhibit not only antioxidant 

properties but also DNA-protective effects. Extracts from this medicinal plant show antiproliferative 

activity on certain tumor cell lines, as well as antimicrobial and anti-Helicobacter effects. In 

Bulgaria, the conditions for cultivation allow for the accumulation of significant amounts of active 

components, which supports future research and application of its biological effects in medicine. 

The aim of this study is to present the benefits of Filipendula ulmaria and the need for in-depth 

investigation in this area.  

Keywords: meadowsweet, phenolic acid, salicylates, antioxidant activity 

 

1. ɺʒɺɽɼɽʅʀɽ 

Filipendla ulmaria, ʠʟʚʝʩʪʘʥʘ ʦʱʝ ʢʘʪʦ ɹʣʘʪʝʥ ʪʲʞʥʠʢ, ʝ ʤʥʦʛʦʛʦʜʠʰʥʦ ʨʘʩʪʝʥʠʝ, ʢʦʝʪʦ 

ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʩʝʤʝʡʩʪʚʦ Rosaceae. ʄʝʩʪʥʠʷʪ ʘʨʝʘʣ ʥʘ ʪʦʟʠ ʚʠʜ ʝ ʦʪ ɽʚʨʦʧʘ ʜʦ ɿʘʧʘʜʥʘ 

ɸʟʠʷ, ʢʘʪʦ ʨʘʩʪʝ ʧʨʝʜʠʤʥʦ ʚ ʫʤʝʨʝʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʧʦʷʩ, ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʪ 400 ʜʦ 

2300 m. ʊʦʡ ʚʠʨʝʝ ʚʲʚ ʚʣʘʞʥʘ ʧʦʯʚʘ ʚ ʧʘʩʠʱʘ ʠ ʧʫʩʪʦʰʪʘ, ʢʘʢʪʦ ʠ ʚ ʨʘʡʦʥʠ, ʢʲʜʝʪʦ ʥʠʚʘʪʘ 
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ʥʘ ʚʦʜʘʪʘ ʩʝ ʧʦʢʘʯʚʘʪ ʠ ʩʧʘʜʘʪ. Filipendula ulmaria ʜʦʩʪʠʛʘ ʚʠʩʦʯʠʥʘ ʥʘʜ ʝʜʠʥ ʤʝʪʲʨ ʠ ʮʲʬʪʠ 

ʚ ʧʝʨʠʦʜʘ ʦʪ ʢʨʘʷ ʥʘ ʶʥʠ ʜʦ ʩʝʧʪʝʤʚʨʠ. ʇʨʝʟ ʧʨʦʣʝʪʪʘ ʧʲʨʚʦ ʩʝ ʦʙʨʘʟʫʚʘ ʨʦʟʝʪʢʘ. ʃʠʩʪʘʪʘ 

ʤʠʨʠʰʘʪ ʩʧʝʮʠʬʠʯʥʦ, ʢʦʛʘʪʦ ʩʝ ʩʤʘʯʢʘʪ, ʮʚʝʪʦʚʝʪʝ ʠʟʣʲʯʚʘʪ ʠʥʪʝʥʟʠʚʝʥ, ʩʣʘʜʲʢ, ʤʝʜʝʥʦ-

ʙʘʜʝʤʦʚ ʘʨʦʤʘʪ, ʦʩʦʙʝʥʦ ʚʝʯʝʨ (ɼʝʣʠʧʘʚʣʦʚ ʠ ʩʲʘʚʪ., 2003). ʃʘʪʠʥʩʢʦʪʦ ʠʤʝ ʥʘ ʨʦʜʘ 

"Filipendula" ʩʝ ʦʪʥʘʩʷ ʜʦ ʛʨʫʜʢʠʪʝ, ʢʦʠʪʦ ʚʠʩʷʪ ʥʘ ʬʠʥʠ ʥʠʰʢʠ (filum = ʪʝʣ, ʥʠʰʢʘ, pendulus 

= ʚʠʩʷʱ). ɼʦʧʲʣʥʠʪʝʣʥʦʪʦ ʠʤʝ ʥʘ ʚʠʜʘ ï "ulmaria", ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʧʦʜʦʙʥʦ ʥʘ ʙʨʷʩʪ. ʅʘ 

ʙʲʣʛʘʨʩʢʠ ʠʤʝʪʦ ñʙʣʘʪʝʥ ʪʲʞʥʠʢò ʠʜʚʘ ʦʪ ʤʝʩʪʦʦʙʠʪʘʥʠʝʪʦ, ʚ ʢʦʝʪʦ ʥʘʡ-ʯʝʩʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʦʪʢʨʠʪʦ, ʠ ʦʪ ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʩʪʲʙʣʦʪʦ ʧʦʜʜʲʨʞʘ ʩʲʮʚʝʪʠʷʪʘ. ɼʨʫʛʠ ʠʟʚʝʩʪʥʠ ʪʨʘʜʠʮʠʦʥʥʠ 

ʠʤʝʥʘ ʩʘ ʃʠʚʘʜʥʠʢ, ɹʨʷʩʪʦʚʦ ʦʨʝʭʯʝ, ʆʪʚʨʘʪʥʠʯʝ (ɼʝʣʠʧʘʚʣʦʚ ʠ ʩʲʘʚʪ., 2003). 

 

2.  ʍʀʄʀʏɽʅ ʉʒʉʊɸɺ 

ʆʩʥʦʚʥʠʪʝ ʛʨʫʧʠ ʭʠʤʠʯʥʠ ʩʲʝʜʠʥʝʥʠʷ ʦʪʢʨʠʪʠ ʚ Filipendula ulmaria ʩʘ ʬʝʥʦʣʥʠ 

ʢʠʩʝʣʠʥʠ, ʬʣʘʚʘʥʦʠʜʠ, ʪʘʥʠʥʠ ʠ ʪʝʨʧʝʥʦʠʜʠ. 

ʌʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ: ʌʝʥʦʣʥʠʪʝ ʢʠʩʝʣʠʥʠ ʩʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʤʥʦʛʦʙʨʦʡʥʠʪʝ ʛʨʫʧʠ 

ʭʠʤʠʯʥʠ ʩʲʝʜʠʥʝʥʠʷ ʚʲʚ Filipendula ulmaria. ʊʝ ʚʢʣʶʯʚʘʪ ʜʝʨʠʚʘʪʠ ʥʘ ʢʘʥʝʣʝʥʘʪʘ, ʢʘʬʝʝʥʘʪʘ, 

ʬʝʨʫʣʦʚʘʪʘ, ʛʘʣʦʚʘʪʘ, ʢʫʤʘʨʦʚʘʪʘ, ʚʘʥʠʣʦʚʘʪʘ, ʩʠʨʠʥʛʦʚʘʪʘ ʠ ʚʝʨʘʪʨʦʚʘʪʘ ʢʠʩʝʣʠʥʘ, ʢʦʠʪʦ ʩʘ 

ʠʟʦʣʠʨʘʥʠ ʦʩʥʦʚʥʦ ʦʪ ʥʘʜʟʝʤʥʠʪʝ ʯʘʩʪʠ ʥʘ ʨʘʩʪʝʥʠʝʪʦ (Farzaneh et al., 2022; Stawarczyk et al., 

2021; Andonova et al., 2024). ʇʦʚʝʯʝ ʦʪ ʜʝʩʝʪ ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʚ 

ʮʚʝʪʦʚʝʪʝ ʠ ʣʠʩʪʘʪʘ ʯʨʝʟ ʪʝʯʥʦʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʘʥʘʣʠʟ, ʢʦʝʪʦ ʧʦʪʚʲʨʞʜʘʚʘ ʙʦʛʘʪʠʷ 

ʧʦʣʠʬʝʥʦʣʝʥ ʧʨʦʬʠʣ ʥʘ ʚʠʜʘ (Andonova et al., 2024; Sokolova et al., 2024). ʊʲʡ ʢʘʪʦ ʬʝʥʦʣʥʠʪʝ 

ʩʲʝʜʠʥʝʥʠʷ ʩʝ ʩʠʥʪʝʟʠʨʘʪ ʚ ʦʪʛʦʚʦʨ ʥʘ ʩʪʨʝʩ, ʚʘʞʥʦ ʝ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʪʨʝʩ 

ʥʘ ʜʘʜʝʥʦ ʤʝʩʪʦʦʙʠʪʘʥʠʝ, ʢʘʢʪʦ ʠ ʯʝʩʪʦʪʘʪʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʝʩʦʚʠʪʝ ʬʘʢʪʦʨʠ. 

ʉʪʨʝʩʦʚʘʪʘ ʩʨʝʜʘ ʤʦʞʝ ʜʘ Ăʧʨʠʥʫʜʠñ ʨʘʩʪʝʥʠʷʪʘ ʜʘ ʩʠʥʪʝʟʠʨʘʪ ʧʦʚʝʯʝ ʬʝʥʦʣʥʠ ʩʲʝʜʠʥʝʥʠʷ 

ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʩʪʝʥʠʷ, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠʷ (Stawarczyk et al., 2021). 

ʆʩʦʙʝʥʦ ʟʥʘʯʠʤʠ ʟʘ Filipendula ulmaria ʩʘ ʩʘʣʠʮʠʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʠ ʥʝʡʥʠʪʝ 

ʧʨʦʠʟʚʦʜʥʠ ï ʤʝʪʠʣʩʘʣʠʮʠʣʘʪ, ʩʘʣʠʮʠʣʘʣʜʝʭʠʜ, ʩʘʣʠʮʠʣʦʚ ʘʣʢʦʭʦʣ ʠ ʩʘʣʠʮʠʥ, ʢʦʠʪʦ ʩʘ 

ʭʘʨʘʢʪʝʨʥʠ ʢʦʤʧʦʥʝʥʪʠ ʢʘʢʪʦ ʥʘ ʝʪʝʨʠʯʥʦʪʦ ʤʘʩʣʦ, ʪʘʢʘ ʠ ʥʘ ʚʦʜʥʦ-ʘʣʢʦʭʦʣʥʠʪʝ ʝʢʩʪʨʘʢʪʠ. 

ʊʝ ʩʲʩʪʘʚʣʷʚʘʪ ʜʦ 70% ʦʪ ʝʪʝʨʠʯʥʦʪʦ ʤʘʩʣʦ ʥʘ ʨʘʩʪʝʥʠʝʪʦ (Farzaneh et al., 2022; Loģienǟ et al., 

2023), ʢʘʪʦ ʪʦʚʘ ʧʨʘʚʠ ʙʣʘʪʥʠʷ ʪʲʞʥʠʢ ʝʜʠʥ ʦʪ ʥʘʡ-ʙʦʛʘʪʠʪʝ ʝʩʪʝʩʪʚʝʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ 

ʩʘʣʠʮʠʣʘʪʠ. ʉʘʣʠʮʠʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʩʝ ʦʩʚʦʙʦʞʜʘʚʘ ʚ ʦʨʛʘʥʠʟʤʘ ʯʨʝʟ ʭʠʜʨʦʣʠʟʘ ʥʘ 

ʛʣʠʢʦʟʠʜʠʪʝ ʠ ʦʢʠʩʣʝʥʠʝ ʥʘ ʘʛʣʠʢʦʥʠʪʝ (Sokolova et al., 2024). ʆʢʨʠʪʘ ʝ ʟʘʚʠʩʠʤʦʩʪ ʤʝʞʜʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʩʘʣʠʮʠʣʘʣʜʝʭʠʜʘ ʠ ʤʝʪʠʣ ʩʘʣʠʮʠʣʘʪʘ. ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʩʘʣʠʮʠʣʘʣʜʝʭʠʜ 

ʚ ʢʲʩʥʠʷ ʝʪʘʧ ʥʘ ʮʲʬʪʝʞ ʝ ʩʲʧʨʦʚʦʜʝʥʦ ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʤʝʪʠʣʩʘʣʠʮʠʣʘʪ ʠ ʦʙʨʘʪʥʦ (Loģienǟ 

et al., 2023). ʉʘʣʠʮʠʣʘʣʜʝʭʠʜʲʪ ʝ ʠʟʚʝʩʪʝʥ ʩ ʘʥʪʠʤʠʢʨʦʙʥʦʪʦ ʩʠ ʜʝʡʩʪʚʠʝ, ʘ 

ʤʝʪʠʣʩʘʣʠʮʠʣʘʪʲʪ ʝ ʜʦʙʨʝ ʧʦʟʥʘʪ ʢʦʤʧʦʥʝʥʪ ʚ ʨʘʟʣʠʯʥʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠ ʧʨʝʧʘʨʘʪʠ, 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʤʫʩʢʫʣʥʦ-ʩʢʝʣʝʪʥʠ ʙʦʣʢʠ (Papp et al., 2008). ʉʘʣʠʮʠʣʘʪʠʪʝ 

ʠʤʘʪ ʭʘʨʘʢʪʝʨʝʥ ʤʠʨʠʩ ʥʘ ʛʦʨʯʠʚ ʙʘʜʝʤ ʠ ʩʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʩ 

ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠ, ʘʥʘʣʛʝʪʠʯʥʠ, ʘʥʪʠʩʧʘʟʤʦʣʠʪʠʯʥʠ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʝʬʝʢʪʠ (Loģienǟ 

et al., 2023). 

ʌʣʘʚʦʥʦʠʜʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʛʨʫʧʘ ʧʦʣʠʬʝʥʦʣʥʠ ʩʲʝʜʠʥʝʥʠʷ. 

ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ ʬʣʘʚʦʥʦʠʜʠ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʦʪ ʥʘʜʟʝʤʥʠʪʝ ʯʘʩʪʠ ʩʘ ʢʚʝʨʮʝʪʠʥ, 

ʩʧʠʨʝʦʟʠʜ, ʠʟʦʢʚʝʨʮʠʪʨʠʥ, ʨʫʪʠʥ, ʢʝʤʧʬʝʨʦʣ ʠ ʭʠʧʝʨʦʟʠʜ (Andonova et al., 2024; Sokolova et 

al., 2024; Kataniĺ et al., 2016) ʊʝ ʧʨʠʪʝʞʘʚʘʪ ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʝʥ ʝʬʝʢʪ ʠ ʠʤʘʪ ʧʦʣʦʞʠʪʝʣʥʦ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʝʥʟʠʤʠ ʢʘʪʦ ʢʩʘʥʪʠʥ ʦʢʩʠʜʘʟʘ, CaĮ-ATPʘʟʘ, 

ʘʣʜʦʟoʨʝʜʫʢʪʘʟʘ, ʣʠʧʦʢʩʠʛʝʥʘʟʘ, ʬʦʩʬʦʜʠʝʩʪʝʨʘʟʘ ʠ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ (Farzaneh et al., 2022). 

ʂʝʤʧʬʝʨʦʣ, ʣʫʪʝʦʣʠʥ ʠ ʢʚʝʨʮʝʪʠʥ ʧʨʦʷʚʷʚʘʪ ʘʥʪʠʘʥʛʠʦʛʝʥʥʘ ʠ ʘʥʪʠʤʝʪʘʩʪʘʪʠʯʥʘ ʘʢʪʠʚʥʦʩʪ. 

ʉʧʠʨʝʦʟʠʜ, ʘʩʪʨʘʛʘʣʠʥ 2ǌ-O-ʛʘʣʘʪ ʠ ʩʤʝʩ ʦʪ ʭʠʧʝʨʦʟʠʜ 2ǌ-O-ʛʘʣʘʪ ʠ ʠʟʦʢʚʝʨʮʠʪʨʠʥ 2ǌ-O-

ʛʘʣʘʪ ʩʘ ʩʧʦʩʦʙʥʠ ʜʘ ʥʘʤʘʣʷʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʧʨʦʚʲʟʧʘʣʠʪʝʣʥʠ ʝʡʢʦʟʘʥʦʠʜʠ ex vivo ʚ 

ʯʦʚʝʰʢʠ ʪʨʦʤʙʦʮʠʪʠ (Samardģiĺ et al., 2018). ʈʫʪʠʥʲʪ ʝ ʧʦʢʘʟʘʥ ʢʘʪʦ ʧʨʦʪʠʚʦʪʫʤʦʨʥʦ 

ʩʨʝʜʩʪʚʦ ʩ ʨʘʟʣʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʥʘ ʜʝʡʩʪʚʠʝ ʩʨʝʱʫ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʨʘʢ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ, 

ʯʝʨʥʠʷ ʜʨʦʙ, ʧʨʦʩʪʘʪʘʪʘ, ʢʘʢʪʦ ʠ ʣʝʚʢʝʤʠʷ. ʂʚʝʨʮʝʪʠʥʲʪ (ʚʪʦʨʠʷʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥ 

ʬʣʘʚʦʥʦʠʜ ʚ ʩʫʭʘʪʘ ʪʠʥʢʪʫʨʘ ʠ ʠʟʚʝʩʪʝʥ ʘʥʪʠʦʢʩʠʜʘʥʪ) ʠʥʭʠʙʠʨʘ ʧʨʦʣʠʬʝʨʘʮʠʷʪʘ ʥʘ 

ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ, ʷʡʯʥʠʮʠʪʝ, ʛʲʨʜʘʪʘ ʠ ʜʨʫʛʠ ʚʠʜʦʚʝ ʨʘʢ (Andonova et al., 

2024; Kumar and Sharma, 2024; Dias et al., 2021) 
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ʊʘʥʠʥʠʪʝ ʧʨʝʜʩʪʚʘʣʷʚʘʪ ʛʨʫʧʘ ʦʪ ʧʦʣʠʬʝʥʦʣʥʠ ʤʦʣʝʢʫʣʠ. ʊʘʥʠʥʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ 

ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ï ʢʦʥʜʝʥʟʠʨʘʥʠ ʠ ʭʠʜʨʦʣʠʟʠʨʘʱʠ. ʍʠʜʨʦʣʠʟʠʨʘʱʠʪʝ ʩʝ ʪʘʥʠʥʠ ʚʢʣʶʯʚʘʪ 

ʝʣʘʛʦʚʘ ʠ ʛʘʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʩʚʲʨʟʘʥʠ ʩ ʛʣʶʢʦʟʝʥ ʧʨʲʩʪʝʥ, ʜʦʢʘʪʦ ʢʦʥʜʝʥʟʠʨʘʥʠʪʝ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʬʣʘʚʘʥʦʠʜʥʠ ʧʦʣʠʤʝʨʠ. ʅʘʡ-ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ ʛʨʫʧʘʪʘ ʥʘ ʪʘʪʠʥʠʪʝ ʩʝ 

ʠʟʚʣʠʯʘʪ ʩ ʚʦʜʥʦʤʝʪʘʥʦʣʦʚʠ ʨʘʟʪʚʦʨʠ ʦʪ ʮʚʝʪʦʚʝʪʝ ʥʘ ʙʣʘʪʥʠʷ ʪʲʞʥʠʢ, ʜʦʢʘʪʦ ʘʮʝʪʦʥʦʚʠʪʝ 

ʠ ʝʪʠʣʦʚʠʪʝ ʨʘʟʪʚʦʨʠ ʥʝ ʜʘʚʘʪ ʪʦʣʢʦʚʘ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ (ņeliĺ et al., 2024). ɽʣʘʛʦʚʘ ʢʠʩʝʣʠʥʘ 

ʠ ʝʣʘʛʠʪʘʥʠʥʠ ʢʘʪʦ ʪʝʣʠʤʘʛʨʘʥʜʠʥ, ʨʫʛʦʟʠʥ (A, B, E, D), ʧʝʜʫʥʢʘʣʘʛʠʥ ʠ ʢʘʟʫʘʨʠʥʠʥ ʩʘ 

ʠʟʦʣʠʨʘʥʠ ʦʪ ʥʘʜʟʝʤʥʠʪʝ ʯʘʩʪʠ ʥʘ Flipendula ulmaria. ʆʩʚʝʥ ʪʦʚʘ ʦʪ ʥʝʷ ʩʘ ʠʟʚʣʝʯʥʠ ʦʱʝ ʠ 

ʢʘʪʝʭʠʥʠ, ʝʧʠʢʘʪʝʭʠʥ ʠ ʧʨʦʮʠʘʥʠʜʠʥʠ (Farzaneh et al., 2022). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʫʚʝʣʠʯʘʚʘʥʝʪʦ 

ʥʘ ʛʘʣʦʠʣʥʠʪʝ ʛʨʫʧʠ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʝʣʘʛʠʪʘʥʠʥʠʪʝ ʥʘʤʘʣʷʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʘʤʠʣʘʟʘʪʘ, 

ʜʦʢʘʪʦ ʝʣʘʛʠʪʘʥʠʥʠʪʝ ʩ ɓ-ʛʘʣʦʠʣʥʠ ʛʨʫʧʠ ʚ C-1 ʛʣʶʢʦʟʥʠʪʝ ʧʦʟʠʮʠʠ ʠʤʘʪ ʧʦ-ʩʠʣʝʥ 

ʠʥʭʠʙʠʪʦʨʝʥ ʝʬʝʢʪ (Stawarczyk et al., 2021; Sokolova et al., 2024; Xiao et al., 2013). 

ʊʝʨʧʝʥʦʠʜʠ: ʊʘʟʠ ʛʨʫʧʘ ʠʟʦʧʨʝʥʦʚʠ ʩʲʝʜʠʥʝʥʠʷ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ ʙʣʘʪʥʠʷ ʪʲʞʥʠʢ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʷ ʢʘʪʦ ʪʦʨʤʝʥʪʠʮʠʜ, ʫʨʩʦʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʧʨʦʤʦʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʤʝʜʠʢʘʩʠʜ J ʠ ɓ-

ʢʘʨʦʪeʥ (ʧʨʝʜʰʝʩʪʚʝʥʠʢ ʥʘ ʚʠʪʘʤʠʥ ɸ), ʠʟʚʣʝʯʝʥʠ ʧʨʝʜʠʤʥʦ ʯʨʝʟ ʘʣʦʭʦʣʥʘ ʝʢʩʪʨʘʢʮʠʷ. 

ʋʨʩʦʣʦʚʘʪʘ ʢʠʩʝʣʠʥʘ ʠʤʘ ʠʥʭʠʙʠʨʘʱ ʝʬʝʢʪ ʩʨʝʱʫ ʯʝʪʠʨʠ ʪʫʤʦʨʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ (Bel-

7402, BGC, HL-60, HeLa) (Farzaneh et al., 2022; Wang et al., 2011). ɺ ʝʪʝʨʠʯʥʦʪʦ ʤʘʩʣʦ 

ʪʝʨʧʝʥʦʚʠ ʢʦʤʧʦʥʝʥʪʠ ʢʘʪʦ Ŭ-ʪʝʨʧʠʥʝʦʣ, ʣʠʥʘʣʦʣ, ɓ-ʢʘʨʠʦʬʠʣʝʥ, ʢʘʜʘʣʝʥ ʠ ɓ-ʜʘʤʘʩʮʝʥʦʥ 

ʧʨʠʩʲʩʪʚʘʪ ʚ ʨʘʟʣʠʯʥʠ ʧʨʦʧʦʨʮʠʠ, ʢʘʪʦ ɓ-ʜʘʤʘʩʮʝʥʦʥʲʪ ʝ ʧʦʯʪʠ 10 ʧʲʪʠ ʧʦ-ʘʨʦʤʘʪʥʦ ʘʢʪʠʚʝʥ 

ʦʪ ʪʦʟʠ ʚ ʨʦʟʦʚʦʪʦ ʤʘʩʣʦ (Farzaneh et al., 2022). 

 

3. ɹʀʆʃʆɻʀʏʅɸ ɸʂʊʀɺʅʆʉʊ 

ɽʢʩʪʨʘʢʪʠʪʝ ʥʘ Filipendula ulmaria ʧʦʢʘʟʚʘʪ ʩʠʣʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʦʩʪ, ʢʦʷʪʦ ʩʝ 

ʩʚʲʨʟʚʘ ʦʩʥʦʚʥʦ ʩ ʚʠʩʦʢʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʦʣʠʬʝʥʦʣʠ (ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ, ʬʣʘʚʦʥʦʠʜʠ ʠ 

ʪʘʥʠʥʠ) (Samardģiĺ et al., 2018; Andonova et al., 2024; Kataniĺ et al., 2015). ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʯʨʝʟ 

ʯʝʪʠʨʠ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʘ ʪʠʥʢʪʫʨʘʪʘ ʦʪ ʙʣʘʪʝʥ ʪʲʞʥʠʢ ʧʨʝʜʩʪʘʚʷ ʤʥʦʛʦ ʩʠʣʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ 

ʘʢʪʠʥʦʩʪ, ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʥʘ ʙʫʪʠʣʭʠʜʨʦʢʩʠʪʦʣʫʝʥ ʠ ʚʠʪʘʤʠʥ ʉ (Andonova et al., 2024). 

ʉʧʠʨʘʝʦʟʠʜʲʪ ʧʨʦʷʚʷʚʘʪ ʚʠʩʦʢʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ DPPH- ʠ FRAP-ʘʥʘʣʠʟʠʪʝ ʠ ʩʲʱʦ ʪʘʢʘ 

ʜʝʤʦʥʩʪʨʠʨʘ ʟʘʙʝʣʝʞʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʫʣʘʚʷʥʝ ʥʘ ʭʠʜʨʦʢʩʠʣʥʠ ʨʘʜʠʢʘʣʠ. ʉʠʣʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʫʣʘʚʷʥʝ ʥʘ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ ʧʨʦʷʚʷʚʘʪ ʠ ʘʩʪʨʘʛʘʣʠʥ-2ǌ-O-ʛʘʣʘʪ ʠ 

ʪʝʣʠʤʘʛʨʘʥʜʠʥ II (Samardģiĺ et al., 2018).  

ʇʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʙʝʰʝ ʠʟʩʣʝʜʚʘʥʘ ex vivo ʧʨʠ ʯʦʚʝʰʢʠ ʪʨʦʤʙʦʮʠʪʠ 

ʯʨʝʟ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʝʬʝʢʪʘ ʚʲʨʭʫ ʙʠʦʩʠʥʪʝʟʘʪʘ ʥʘ ʝʡʢʦʟʘʥʦʠʜʠ (Samardģiĺ et al., 2018). In 

vitro ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʩʪʨʘʢʪʠ ʦʪ ʙʣʘʪʥʠʷ ʪʲʞʥʠʢ ʧʦʢʘʟʚʘ, ʯʝ ʤʝʪʘʥʦʣʦʚʠ ʪʘʢʠʚʘ ʦʪ ʥʘʜʟʝʤʥʠ 

ʯʘʩʪʠ ʠ ʢʦʨʝʥʠ ʤʦʛʘʪ ʜʘ ʠʥʭʠʙʠʨʘʪ ʬʫʥʢʮʠʷʪʘ ʥʘ ʝʥʟʠʤʠʪʝ Cox-1 ʠ -2. ɺʩʲʱʥʦʩʪ, ʝʢʩʪʨʘʢʪʲʪ 

ʦʪ ʥʘʜʟʝʤʥʠ ʯʘʩʪʠ ʝ ʧʦʢʘʟʘʣ ʜʚʘ ʧʲʪʠ ʧʦ-ʚʠʩʦʢʠ ʠʥʭʠʙʠʪʦʨʥʠ ʝʬʝʢʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʨʝʥʠʪʝ. 

ɽʢʩʪʨʘʢʪʲʪ ʝ ʧʦʪʠʩʥʘʣ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʛʝʥʘ COX-2 ʚ ʢʣʝʪʲʯʥʘʪʘ ʣʠʥʠʷ THP-1 (Farzaneh et al., 

2022; Kataniĺ et al., 2016). ɺ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ ʝ ʜʝʤʦʥʩʪʨʠʨʘʥʘ ʧʦ-ʩʠʣʥʘʪʘ ʠʥʭʠʙʠʮʠʷ ʥʘ Cox-

1 ʚ ʩʨʘʚʥʝʥʠʝ ʩ Cox-2 ʢʘʢʪʦ ʦʪ ʯʠʩʪ ʝʢʩʪʨʘʢʪ ʪʘʢʘ ʠ ʦʪ ʤʝʪʘʙʦʣʠʟʠʨʘʥ, ʧʨʝʤʠʥʘʣ ʧʨʝʟ 

ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʘ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷ (Van der Auwera, et al., 2023). ʀʥʭʠʙʠʨʘʥʝʪʦ ʥʘ 

ʝʥʟʠʤʠʪʝ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ-1 ʠ -2 (COX-1 ʠ COX-2) ʝ ʦʮʝʥʝʥʦ, ʧʦʨʘʜʠ ʚʲʟʤʦʞʥʦʪʦ ʫʯʘʩʪʠʝ 

ʥʘ ʩʘʣʠʮʠʣʘʪʠʪʝ ʚ ʙʠʦʣʦʛʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʝʢʩʪʨʘʢʪʠʪʝ ʦʪ Filipendula ulmaria, ʢʘʢʪʦ ʠ 

ʠʥʭʠʙʠʨʘʥʝ ʥʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ ʷʜʨʝʥʠʷ ʬʘʢʪʦʨ əB (NF-əB), ʛʣʘʚʝʥ ʫʯʘʩʪʥʠʢ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʚʲʟʧʘʣʝʥʠʝ. NF-əB ʨʝʛʫʣʠʨʘ ʤʥʦʞʝʩʪʚʦ ʛʝʥʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʭʨʦʥʠʯʥʦʪʦ ʚʲʟʧʘʣʝʥʠʝ, ʢʘʪʦ 

ʫʧʨʘʚʣʷʚʘ ʪʨʘʥʩʢʨʠʧʮʠʷʪʘ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠ ʧʨʦʪʝʠʥʠ ʢʘʪʦ ʭʝʤʦʢʠʥ, ʮʠʪʦʢʠʥʠ, 

ʠʥʪʝʨʣʝʚʢʠʥʠ, ʠʥʪʝʨʬʝʨʦʥʠ ʠ COX-2 (Van der Auwera, 2023). ɽʢʩʪʨʘʢʪʠʪʝ ʦʪ Filipendula 

ulmaria ʧʨʦʷʚʷʚʘʪ ʜʦʙʨʘ ʛʘʩʪʨʦʧʨʦʪʝʢʪʠʚʥʘʪʘ ʘʢʪʠʚʥʦʩʪ, ʪʝʩʪʚʘʥʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʠʥʜʫʮʠʨʘʥʦ 

ʦʪ ʝʪʘʥʦʣ ʦʩʪʨʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʣʠʛʘʚʠʮʘʪʘ ʧʨʠ ʧʣʲʭʦʚʝ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʩʧʠʨʘʝʦʟʠʜ ʠ 

ʪʝʣʠʤʘʛʨʘʥʜʠʥ II ʧʦʢʘʟʚʘʪ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʷʟʚʠ (Farzaneh et al., 2022; 

Samardģiĺ et al., 2018). 

ʎʚʝʪʥʠʪʝ ʝʢʩʪʨʘʢʪʠ ʥʘ Filipendula ulmaria ʧʨʦʷʚʷʚʘʪ ʢʣʝʪʲʯʥʘ ʠʥʭʠʙʠʪʦʨʥʘ ʘʢʪʠʚʥʦʩʪ 

ʚ ʪʨʠ ʯʦʚʝʰʢʠ ʪʫʤʦʨʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ, ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʟʘ ʥʝʜʨʝʙʥʦʢʣʝʪʲʯʝʥ ʨʘʢ ʥʘ ʙʝʣʠʷ 

ʜʨʦʙ (NCI-H460), ʤʝʣʘʥʦʤ ʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤ ʥʘ ʛʲʨʜʘʪʘ. ɽʬʝʢʪʲʪ ʠʤ ʚʲʨʭʫ ʢʣʝʪʢʠʪʝ NCI-

H460 ʩʝ ʜʲʣʞʠ ʥʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʧʨʦʣʠʬʝʨʘʮʠʷ, ʥʦ ʥʝ ʠ ʥʘ ʧʨʦʤʝʥʠ ʚ 
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ʧʨʦʛʨʘʤʠʨʘʥʘʪʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ (Lima et al., 2014). ɺ ʜʨʫʛʦ ʧʨʦʫʯʚʘʥʝ ʩʝ ʜʦʢʘʟʚʘ 

ʘʥʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʝʥ ʝʬʝʢʪ ʩʨʝʱʫ ʪʫʤʦʨʥʘʪʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʥʘ HepG2 (ʭʝʧʘʪʦʮʝʣʫʣʘʨʝʥ 

ʢʘʨʮʠʥʦʤ) (Andonova et al., 2024). ɽʢʩʪʨʘʢʪʠ ʦʪ Filipendula ulmaria ʧʨʦʷʚʷʚʘ ʟʘʱʠʪʥʠ 

ʩʚʦʡʩʪʚʘ ʚʲʨʭʫ ʪʲʢʘʥʠʪʝ, ʫʚʨʝʜʝʥʠ ʦʪ ʮʠʩʧʣʘʪʠʥ, ʢʘʪʦ ʥʘʤʘʣʷʚʘʪ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ʠ 

ʫʚʨʝʞʜʘʥʝʪʦ ʥʘ ʪʲʢʘʥʠʪʝ ʚ ʯʝʨʥʠʷ ʜʨʦʙ ʠ ʙʲʙʨʝʮʠʪʝ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʮʠʩʧʣʘʪʠʥ, ʠ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʧʦʚʠʰʘʚʘʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʷ ʩʪʘʪʫʩ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʞʠʚʦʪʥʠ, ʧʦʜʣʦʞʝʥʠ 

ʥʘ ʣʝʯʝʥʠʝ ʩ ʮʠʩʧʣʘʪʠʥ (Kataniĺ et al., 2017) 

ɺʦʜʥʠ, ʤʝʪʘʥʦʣʦʚʠ ʠ ʝʪʘʥʦʣʦʚʠ ʝʢʩʪʨʘʢʪʠ ʥʘ ʙʣʘʪʥʠʷ ʪʲʞʥʠʢ ʧʨʦʷʚʷʚʘʪ ʘʥʪʠʤʠʢʨʦʙʥʘ 

ʘʢʪʠʚʥʦʩʪ, ʪʝʩʪʚʘʥʘ ʚʲʨʭʫ Staphylococcus aureus, S. epidermidis, Enterobacter cloacae ʠ 

Escherichia coli (Birinci Yildirim et al., 2024; Kataniĺ et al., 2015). ɸʥʪʠʤʠʢʨʦʙʥʠʷʪ ʝʬʝʢʪ ʩʝ 

ʩʚʲʨʟʚʘ ʩ ʬʝʥʦʣʥʠ ʢʠʩʝʣʠʥʠ ʠ ʩʘʣʠʮʠʣʘʣʜʝʭʠʜ (Papp et al., 2008). 

ɽʩʪʨʘʢʪʠʪʝ ʦʪ Filipendula ulmaria ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʢʦʞʘʪʘ. ʇʨʠ in vitro ʩʢʨʠʥʠʥʛ, 

ʢʚʝʨʮʝʪʠʥ, ʢʝʤʧʬʝʨʦʣʦʚʠ ʛʣʠʢʦʟʠʜʠ, ʫʨʩʦʣʦʚʘ ʢʠʩʝʣʠʥʘ, ʧʦʤʦʣʠʥʦʚʘ ʢʠʩʝʣʠʥʘ, ʥʘʨʠʥʛʝʥʠʥ, 

ɓ-ʩʠʪʦʩʪʝʨʦʣ ʠ ʪʝʣʠʤʘʛʨʘʥʜʠʥʠ I ʠ II ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʢʣʶʯʦʚʠ ʚʪʦʨʠʯʥʠ 

ʤʝʪʘʙʦʣʠʪʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʧʦʚʠʰʝʥʘ ʨʝʛʫʣʘʮʠʷ ʥʘ ʛʝʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʬʫʥʢʮʠʷʪʘ ʥʘ ʢʦʞʥʘʪʘ 

ʙʘʨʠʝʨʘ, ʝʧʠʜʝʨʤʘʣʥʦʪʦ ʦʙʥʦʚʷʚʘʥʝ ʠ ʩʪʨʝʩ ʨʝʘʢʮʠʠʪʝ ʚ ʥʦʨʤʘʣʥʠʪʝ ʯʦʚʝʰʢʠ ʝʧʠʜʝʨʤʘʣʥʠ 

ʢʝʨʘʪʠʥʦʮʠʪʠ (Pannakal et al., 2023). ʊʦʚʘ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʙʣʘʪʥʠʷ 

ʪʲʞʥʠʢ ʠ ʚ ʢʦʟʤʝʪʠʯʥʘʪʘ ʠʥʜʫʩʪʨʠʷ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʜʘʥʥʠ ʧʦʪʚʲʨʞʜʘʚʘʪ ʪʨʘʜʠʮʠʦʥʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʙʣʘʪʥʠʷ ʪʲʞʥʠʢ ʧʨʠ ʚʲʟʧʘʣʠʪʝʣʥʠ, ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʠ, ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ ʠ ʦʥʢʦʣʦʛʠʯʥʠ 

ʩʲʩʪʦʷʥʠʷ. Filipendula ulmaria ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʝʨʩʧʝʢʪʠʚʝʥ ʧʨʠʨʦʜʝʥ ʠʟʪʦʯʥʠʢ ʥʘ 

ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʩ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʥʘ ʜʝʡʩʪʚʠʝ ʠ ʟʥʘʯʠʤ ʧʦʪʝʥʮʠʘʣ ʟʘ 

ʙʲʜʝʱʠ ʤʝʜʠʮʠʥʩʢʠ ʠ ʠʥʜʫʩʪʨʠʘʣʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʪʦ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʦʪʢʨʠʚʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʫʩʣʦʚʠʷ ʟʘ ʦʪʛʣʝʞʜʘʥʝʪʦ ʤʫ ʠ ʜʦʙʲʨ ʜʦʙʠʚ ʥʘ ʘʢʪʠʚʥʠ ʬʠʪʦʢʦʤʧʦʥʝʥʪʠ. 
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ʈɸɿʇʈʆʉʊʈɸʅɽʅʀɽ ʀ ʈʀʉʂʆɺʀ ʌɸʂʊʆʈʀ 

ɿɸ ʆʉʊɽʆʇʆʈʆɿɸ ï ʆɹɿʆʈ 

ɽʣʠʩʘʚʝʪʘ ɸʧʦʩʪʦʣʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʷ, ʪʦʢʩʠʢʦʣʦʛʠʷ ʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ, 

ʌʘʨʤʘʮʝʚʪʠʯʝʥ ʬʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ  

ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʠʪʫʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

ʎʝʥʪʲʨ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ Ăʇɽʈʀʄɽɼ-2ñ 
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Abstract: Osteoporosis has been known since Antiquity. In 2000, it was identified as the 

third most socially significant disease worldwide, following cardiovascular and oncological 

disorders. The condition predominantly affects women in the postmenopausal period. Globally, 

approximately 200 million  women are affected. The prevalence of osteoporosis is highest among 

older adults aged over 65 years, reaching 21.7%. Overall, osteoporosis is more common in 

developing countries (22.1%) than in developed nations. Northern European countries such as 

Norway, Sweden, Iceland, and Ireland report the highest incidence of hip fractures. They are 

followed by Central European nations, including Denmark, Belgium, Germany, Switzerland, and 

Austria, as well as Eastern European countries (Czech Republic, Slovakia, Hungary) and the Middle 

East. The lowest rates of hip fractures are observed in Nigeria, South Africa, Tunisia, and Ecuador. 

Major risk factors for osteoporosis include advanced age; female sex; race (Caucasian, Asian); 

heavy physical labor and malnutrition; low body weight and body fat percentage; low estrogen levels 

in women and low testosterone levels in men; comorbidities such as hyperthyroidism, 

hyperparathyroidism, hypogonadism, rheumatoid arthritis, and diabetes; sedentary lifestyle; use of 

medications (glucocorticosteroids, heparin, loop diuretics); insufficient intake of calcium, protein, 

and vitamin D; high consumption of coffee and salt; smoking; and excessive alcohol intake. 
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1. ɺʒɺɽɼɽʅʀɽ 

ʉʲʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʝʪʦ, ʜʘʜʝʥʦ ʦʪ National Institute of Health (2001) ʦʩʪʝʦʧʦʨʦʟʘʪʘ (ʦʪ 

ʛʨʲʮʢʠ: osteo ï Ăʢʦʩʪñ ʠ poros ï Ăʧʦʨʘñ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʫʚʨʝʞʜʘʥʝ ʥʘ ʢʦʩʪʠʪʝ, ʢʦʝʪʦ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʘʤʘʣʝʥʘ ʢʦʩʪʥʘ ʧʣʲʪʥʦʩʪ ʠ ʟʜʨʘʚʠʥʘ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʧʦʚʠʰʘʚʘ 

ʯʫʧʣʠʚʦʩʪʪʘ ʥʘ ʢʦʩʪʠʪʝ ʠ ʩʢʣʦʥʥʦʩʪʪʘ ʢʲʤ ʬʨʘʢʪʫʨʠ (NIH-Osteoporosis, 2022). 

ʆʩʪʝʦʧʦʨʦʟʘʪʘ ʝ ʙʠʣʘ ʠʟʚʝʩʪʥʘ ʦʱʝ ʧʨʝʟ ʧʝʨʠʦʜʘ ʥʘ ɸʥʪʠʯʥʦʩʪʪʘ. ʇʲʨʚʠʪʝ ʟʘʧʠʩʠ ʟʘ 

ʩʠʤʧʪʦʤʠʪʝ ʠ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʟʘʙʦʣʷʚʘʥʝʪʦ ʜʘʪʠʨʘʪ ʦʪ ɼʨʝʚʝʥ ɽʛʠʧʝʪ ʠ ɻʲʨʮʠʷ. 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠ ʜʘʥʥʠ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʢʦʩʪʠʪʝ ʧʨʠ 

ʭʦʨʘʪʘ ʦʱʝ ʦʪ ʜʨʝʚʥʦʩʪʪʘ. ʉʨʝʜ ʪʝʟʠ ʨʝʜʢʠ ʥʘʭʦʜʢʠ ʝ ʩʣʫʯʘʷʪ ʥʘ ʝʛʠʧʝʪʩʢʘ ʤʫʤʠʷ ʩ 

ʦʩʪʝʦʧʦʨʦʟʘ ï ʜʦʢʘʟʘʪʝʣʩʪʚʦ ʟʘ ʪʦʚʘ, ʯʝ ʧʨʦʙʣʝʤʲʪ ʝ ʦʪʜʘʚʥʘ ʠʟʚʝʩʪʝʥ. ɼʨʝʚʥʦʛʨʲʮʢʠ ʠ 

ʨʠʤʩʢʠ ʪʝʢʩʪʦʚʝ ʩʲʜʲʨʞʘʪ ʠʟʚʝʩʪʥʠʪʝ ʪʦʛʘʚʘ ʜʘʥʥʠ ʟʘ ʟʜʨʘʚʝʪʦ ʥʘ ʢʦʩʪʠʪʝ ʠ ʪʝʭʥʠʪʝ 
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ʟʘʙʦʣʷʚʘʥʠʷ. ʉʤʷʪʘ ʩʝ, ʯʝ ʦʱʝ ʧʨʝʜʠ ʭʠʣʷʜʦʣʝʪʠʷ ʭʦʨʘʪʘ ʩʘ ʙʠʣʠ ʟʘʧʦʟʥʘʪʠ ʩ ʧʨʦʙʣʝʤʘ ʟʘ 

ʢʨʝʭʢʦʩʪʪʘ ʥʘ ʢʦʩʪʠʪʝ ʠ ʩʘ ʩʝ ʦʧʠʪʚʘʣʠ ʜʘ ʛʦ ʣʝʢʫʚʘʪ ʧʦ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ (Peri et al, 2019).  

ʇʨʝʟ ʧʝʨʠʦʜʠʪʝ ʥʘ ʉʨʝʜʥʦʚʝʢʦʚʠʝʪʦ ʠ ʈʝʥʝʩʘʥʩʘ ʙʦʣʝʩʪʪʘ ʝ ʙʠʣʘ ʧʦʟʥʘʪʘ ʢʘʪʦ 

ʧʦʨʴʦʟʥʦʩʪ ʥʘ ʢʦʩʪʠʪʝ. ʇʨʝʟ 18 ʠ 19 ʚʝʢ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʝʜʠʮʠʥʘʪʘ 

ʨʘʟʢʨʠʚʘʪ ʧʦ-ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʠʯʠʥʠʪʝ ʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ. ʈʘʟʚʠʪʠʝʪʦ 

ʥʘ ʤʝʜʠʮʠʥʘʪʘ ʧʨʝʟ 20 ʚʝʢ ʚʦʜʠ ʜʦ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ 

ʣʝʯʝʥʠʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ɼʥʝʩ ʩʲʱʝʩʪʚʫʚʘʪ ʜʚʘ ʦʩʥʦʚʥʠ ʧʦʜʭʦʜʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ 

ï ʥʝʬʘʨʤʘʢʦʣʦʛʠʯʝʥ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʥ. ʅʝʬʘʨʤʘʢʦʣʦʛʠʯʥʠʷʪ ʧʦʜʭʦʜ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 

ʬʠʟʠʯʝʩʢʠ ʫʧʨʘʞʥʝʥʠʷ, ʜʠʝʪʘ ʩ ʚʠʩʦʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʢʘʣʮʠʡ ʠ ʚʠʪʘʤʠʥ D, ʢʘʢʪʦ ʠ 

ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʢʘʪʦ ʪʶʪʶʥʦʧʫʰʝʥʝ ʠ ʧʨʠʝʤ ʥʘ ʘʣʢʦʭʦʣ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʥʠʷʪ ʧʦʜʭʦʜ ʚʢʣʶʯʚʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ 

ʧʦʚʠʰʘʚʘʪ ʢʦʩʪʥʘʪʘ ʧʣʲʪʥʦʩʪ ʠ ʥʘʤʘʣʷʚʘʪ ʨʠʩʢʘ ʦʪ ʬʨʘʢʪʫʨʠ. ʉʯʠʪʘ ʩʝ, ʯʝ ʦʧʪʠʤʘʣʥʠʷʪ 

ʚʘʨʠʘʥʪ ʝ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʜʚʘʪʘ ʧʦʜʭʦʜʘ (Grob, 2014). 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʪʝ ʩʨʝʜʩʪʚʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ 

ʩʘ ʧʨʝʪʲʨʧʝʣʠ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʚʠʪʠʝ. ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʣʝʢʘʨʩʪʚʝʥʠ ʧʨʦʜʫʢʪʠ ʢʘʪʦ 

ʙʠʩʬʦʩʬʦʥʘʪʠ, ʨʘʣʦʢʩʠʬʝʥ ʠ ʢʘʣʮʠʝʚʠ ʩʦʣʠ ʩʘ ʙʠʣʠ ʦʩʥʦʚʘʪʘ ʥʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʘʪʘ ʪʝʨʘʧʠʷ 

ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʛʦʜʠʥʠ. ɺ ʧʦʩʣʝʜʥʦ ʚʨʝʤʝ ʦʙʘʯʝ, ʥʦʚʠ ʣʝʢʘʨʩʪʚʘ ʢʘʪʦ Denosumab ʠ 

ʪʝʨʠʧʘʨʘʪʠʜ ʩʘ ʚʲʚʝʜʝʥʠ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠ ʩʝ ʦʯʘʢʚʘ ʜʘ ʧʦʜʦʙʨʷʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ 

ʣʝʯʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ, ʦʩʦʙʝʥʦ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʬʨʘʢʪʫʨʠ. ʆʩʚʝʥ ʪʦʚʘ, 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʙʠʦʣʦʛʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʩʧʝʮʠʬʠʯʥʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠ ʧʲʪʠʱʘ ʚ 

ʦʩʪʝʦʧʦʨʦʟʥʠʷ ʧʨʦʮʝʩ, ʩʝ ʨʘʟʚʠʚʘ ʩ ʙʲʨʟʠ ʪʝʤʧʦʚʝ, ʢʦʝʪʦ ʦʙʝʱʘʚʘ ʥʦʚʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ 

ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ (Zaidi et al., 1995).  

 

2. ʀɿʃʆɾɽʅʀɽ 

ʇʨʝʟ 2000 ʛ. ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʝ ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ ʪʨʝʪʦʪʦ ʩʦʮʠʘʣʥʦ-ʟʥʘʯʠʤʦ ʟʘʙʦʣʷʚʘʥʝ ʚ 

ʩʚʝʪʘ (ʩʣʝʜ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʪʝ ʠ ʦʥʢʦʣʦʛʠʯʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ), ʢʘʪʦ ʩʝ ʝ ʧʨʦʛʥʦʟʠʨʘʣʦ, ʯʝ ʱʝ 

ʟʘʝʤʝ ʚʪʦʨʦ ʤʷʩʪʦ ʧʨʝʟ 2020 ʛ. ʆʩʪʝʦʧʦʨʦʟʘʪʘ ʟʘʩʷʛʘ ʧʨʝʜʠʤʥʦ ʞʝʥʠ ʚ ʧʝʨʠʦʜʘ ʩʣʝʜ 

ʤʝʥʦʧʘʫʟʘʪʘ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 200 ʤʠʣʠʦʥʘ ʞʝʥʠ ʩʘ ʟʘʩʝʛʥʘʪʠ ʦʪ 

ʟʘʙʦʣʷʚʘʥʝʪʦ (Zamani et al., 2018). ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʚʘʨʠʨʘ ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʩʪʨʘʥʠ ʧʦ ʩʚʝʪʘ. ʄʝʪʘ ʘʥʘʣʠʟ, ʦʙʭʚʘʱʘʱ 40 ʧʨʦʫʯʚʘʥʠʷ (31 ʦʪ ɸʟʠʷ, 5 ʦʪ ɽʚʨʦʧʘ ʠ 4 ʦʪ 

ɸʤʝʨʠʢʘ), ʩ ʨʘʟʤʝʨ ʥʘ ʠʟʚʘʜʢʘʪʘ 79 127 ʣʠʮʘ ʥʘ ʚʲʟʨʘʩʪ ʤʝʞʜʫ 50 ʠ 85 ʛʦʜʠʥʠ, ʧʦʢʘʟʚʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʧʨʝʜʠʤʥʦ ʩʨʝʜ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʥʘʜ 65 ʛʦʜʠʥʠ, ʢʘʪʦ 

ʟʘʩʝʛʥʘʪʠ ʩʘ 21,7% (95% ʜʦʚʝʨʠʪʝʣʝʥ ʠʥʪʝʨʚʘʣ: 18,8ï25%). ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 

ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʩʨʝʜ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʤʲʞʝ ʝ ʧʦ-ʨʷʜʢʦ (12,5%) ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ 

ʞʝʥʠ (35,3%) (Salari et al, 2021). ʉʣʝʜ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʝʞʜʫʛʨʫʧʦʚ ʘʥʘʣʠʟ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʚ ɸʟʠʷ, ɽʚʨʦʧʘ ʠ ʉʲʝʜʠʥʝʥʠʪʝ ʱʘʪʠ ʝ ʩʲʦʪʚʝʪʥʦ 24,3%, 

16,7% ʠ 11,5%, ʪʦʝʩʪ ʥʘʡ-ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠʤʘ ʚ ɸʟʠʷ (Salari et al, 

2021). ɼʘʥʥʠʪʝ ʟʘ ʦʪʜʝʣʥʠʪʝ ʜʲʨʞʘʚʠ ʧʦʢʘʟʚʘʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪ 26,3% ʚ ʗʧʦʥʠʷ, ʜʦʢʘʪʦ 

ʥʠʚʘʪʘ ʚ ʉʲʝʜʠʥʝʥʠʪʝ ʱʘʪʠ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ ʠ ʀʪʘʣʠʷ ʚʘʨʠʨʘʪ ʦʪ 9,7% ʜʦ 21% (Wade et 

al, 2014). ʂʘʪʦ ʮʷʣʦ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʝ ʧʦ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʚ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʩʪʨʘʥʠ (22,1%), 

ʦʪʢʦʣʢʦʪʦ ʚ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ (14,5%) (Xiao et al, 2022). ʇʦ-ʚʠʩʦʢʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ, 

ʜʦʢʣʘʜʚʘʥʘ ʚ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʩʪʨʘʥʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʟʚʠʪʠʪʝ, ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ. ɺʘʞʝʥ ʬʘʢʪʦʨ ʝ ʧʦ-ʨʘʥʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʤʝʥʦʧʘʫʟʘʪʘ, ʥʘʙʣʶʜʘʚʘʥʘ ʚ 

ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʥʘʮʠʠ. ʆʩʚʝʥ ʪʦʚʘ ʜʝʬʠʮʠʪʲʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʚʝʱʝʩʪʚʘ ʚ ʭʨʘʥʘʪʘ, ʦʩʦʙʝʥʦ ʥʘ 

ʢʘʣʮʠʡ ʠ ʚʠʪʘʤʠʥ D, ʩʘ ʧʦ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʪʝʟʠ ʨʝʛʠʦʥʠ ʧʦʨʘʜʠ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʲʧ ʜʦ 

ʨʘʟʥʦʦʙʨʘʟʥʠ ʭʨʘʥʠ, ʢʦʠʪʦ ʩʘ ʞʠʟʥʝʥʦʚʘʞʥʠ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ ʧʣʲʪʥʦʩʪ ʠ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ (Onizuka et al, 2024). ʅʝʜʦʩʪʠʛʲʪ ʥʘ ʨʝʩʫʨʩʠ ʟʘ 

ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ ʩʲʱʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʥʝʘʜʝʢʚʘʪʥʘʪʘ ʜʠʘʛʥʦʟʘ ʠ ʥʝʜʦʩʪʘʪʲʯʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ 

ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʥʝʡʥʠʪʝ ʥʘʯʘʣʥʠ ʝʪʘʧʠ (Onizuka et al, 2024). ʍʦʨʘʪʘ ʚ ʨʘʟʚʠʚʘʱʠʪʝ 

ʩʝ ʩʪʨʘʥʠ ʯʝʩʪʦ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥ ʜʦʩʪʲʧ ʜʦ ʩʢʨʠʥʠʥʛ ʠ ʣʝʯʝʥʠʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʢʦʝʪʦ ʚʦʜʠ 

ʜʦ ʧʦ-ʪʝʞʢʠ ʩʣʫʯʘʠ ʠ ʧʦ-ʚʠʩʦʢʦ ʜʦʢʣʘʜʚʘʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʩʚʝʥ ʪʦʚʘ, ʧʦ-ʥʠʩʢʦʪʦ ʥʠʚʦ 

ʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪ ʦʪʥʦʩʥʦ ʦʩʪʝʦʧʦʨʦʟʘʪʘ, ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʥʝʡʥʦʪʦ ʚʲʟʥʠʢʚʘʥʝ ʠ 

ʤʝʪʦʜʠʪʝ ʟʘ ʧʨʝʚʝʥʮʠʷ, ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʨʝʥʝʙʨʝʛʚʘʥʝ ʥʘ ʟʜʨʘʚʝʪʦ ʥʘ ʢʦʩʪʠʪʝ ʠ ʚʲʟʥʠʢʚʘʥʝ ʥʘ 

ʩʝʨʠʦʟʥʠ ʫʩʣʦʞʥʝʥʠʷ ʠʣʠ ʬʨʘʢʪʫʨʠ. ʅʘʯʠʥʲʪ ʥʘ ʞʠʚʦʪ ʩʲʱʦ ʦʢʘʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ 
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ʚʲʨʭʫ ʟʜʨʘʚʝʪʦ ʥʘ ʢʦʩʪʠʪʝ ï ʚ ʥʷʢʦʠ ʨʘʟʚʠʚʘʱʠ ʩʝ ʨʝʛʠʦʥʠ ʤʦʞʝ ʜʘ ʠʤʘ ʣʠʧʩʘ ʥʘ ʨʝʜʦʚʥʘ 

ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʢʦʷʪʦ ʝ ʦʪ ʨʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʟʜʨʘʚʠʥʘʪʘ ʥʘ ʢʦʩʪʠʪʝ, ʘ 

ʦʙʝʟʜʚʠʞʚʘʥʝʪʦ ʝʜʠʥ ʦʪ ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʦʩʪʝʦʧʦʨʦʟʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʚ ʩʝʣʩʢʠʪʝ 

ʨʘʡʦʥʠ ʧʨʝʢʦʤʝʨʥʠʷʪ ʬʠʟʠʯʝʩʢʠ ʪʨʫʜ ʦʪ ʨʘʥʥʘ ʚʲʟʨʘʩʪ, ʩʲʯʝʪʘʥ ʩ ʥʝʜʦʠʤʲʯʥʦ ʭʨʘʥʝʥʝ, ʤʦʞʝ 

ʩʲʱʦ ʜʘ ʧʦʚʣʠʷʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʟʜʨʘʚʝʪʦ ʥʘ ʢʦʩʪʠʪʝ. ɺʘʨʠʘʮʠʠʪʝ ʚ ʨʠʩʢʘ ʦʪ ʬʨʘʢʪʫʨʠ ʚ 

ʨʘʟʣʠʯʥʠʪʝ ʝʪʥʠʯʝʩʢʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʛʨʫʧʠ ʩʘ ʦʯʝʚʠʜʥʠ. ʉʪʨʘʥʠʪʝ ʦʪ ʉʝʚʝʨʥʘ ɽʚʨʦʧʘ ʢʘʪʦ 

ʅʦʨʚʝʛʠʷ, ʐʚʝʮʠʷ, ʀʩʣʘʥʜʠʷ ʠ ʀʨʣʘʥʜʠʷ ʠʤʘʪ ʥʘʡ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʬʨʘʢʪʫʨʠ ʥʘ ʙʝʜʨʝʥʘʪʘ 

ʢʦʩʪ (Kanis et al, 2012). ʅʘʧʨʠʤʝʨ ʛʦʜʠʰʥʘʪʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʘ ʧʦ ʚʲʟʨʘʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪ ʥʘ 

100 000 ʞʝʥʠ ʝ 574 ʚ ɼʘʥʠʷ, 563 ʚ ʅʦʨʚʝʛʠʷ, 539 ʚ ʐʚʝʮʠʷ ʠ 501 ʚ ɸʚʩʪʨʠʷ (Kanis et al, 2012). 

ʉʣʝʜʚʘʪ ʮʝʥʪʨʘʣʥʦʝʚʨʦʧʝʡʩʢʠʪʝ ʥʘʮʠʠ ʢʘʪʦ ɼʘʥʠʷ, ɹʝʣʛʠʷ, ɻʝʨʤʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ ʠ ɸʚʩʪʨʠʷ, 

ʢʘʢʪʦ ʠ ʩʪʨʘʥʠʪʝ ʦʪ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ (ʏʝʭʠʷ, ʉʣʦʚʘʢʠʷ, ʋʥʛʘʨʠʷ) ʠ ɹʣʠʟʢʠʷ ʠʟʪʦʢ (ʆʤʘʥ, 

ʀʨʘʥ). ʅʘʡ-ʥʠʩʢʠ ʧʨʦʮʝʥʪʠ ʥʘ ʬʨʘʢʪʫʨʠ ʥʘ ʙʝʜʨʝʥʘʪʘ ʢʦʩʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʚ ʅʠʛʝʨʠʷ (2 ʥʘ 

100 000), ʖʞʥʘ ɸʬʨʠʢʘ (20 ʥʘ 100 000), ʊʫʥʠʩ (58 ʥʘ 100 000) ʠ ɽʢʚʘʜʦʨ (73 ʥʘ 100 000). 

ʊʝʟʠ ʨʘʟʣʠʯʠʷ ʧʦʜʯʝʨʪʘʚʘʪ ʩʣʦʞʥʦʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʣʦʛʠʯʥʠ, ʩʦʮʠʘʣʥʠ ʠ ʝʢʦʣʦʛʠʯʥʠ 

ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʨʠʩʢʘ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʬʨʘʢʪʫʨʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ (Kanis et al, 

2012). 

ɺʲʧʨʝʢʠ ʯʝ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʞʝʥʠ ʩʣʝʜ ʤʝʥʦʧʘʫʟʘ, ʪ ̫ʤʦʞʝ ʜʘ 

ʟʘʩʝʛʥʝ ʠ ʤʲʞʝʪʝ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʨʠʩʢʲʪ ʦʪ ʬʨʘʢʪʫʨʠ ʥʘ ʙʝʜʨʝʥʘʪʘ ʢʦʩʪ ʧʨʠ ʤʲʞʝʪʝ ʝ ʜʚʘ 

ʧʲʪʠ ʧʦ-ʥʠʩʲʢ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʞʝʥʠʪʝ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʧʨʠ ʤʲʞʝʪʝ ʝ ʧʦ-

ʥʠʩʢʦ ʠ ʝ ʦʢʦʣʦ 12% ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 25ï30% ʧʨʠ ʞʝʥʠʪʝ (Schuit et al, 2004). 

ɺʪʦʨʠʯʥʘʪʘ ʦʩʪʝʦʧʦʨʦʟʘ ʝ ʧʦ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʧʨʠ ʤʲʞʝʪʝ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʞʝʥʠʪʝ. ʅʘʡ-ʯʝʩʪʦ 

ʩʨʝʱʘʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʚʪʦʨʠʯʥʘ ʦʩʪʝʦʧʦʨʦʟʘ ʚʢʣʶʯʚʘʪ ʭʠʧʦʛʦʥʘʜʠʟʲʤ, ʧʨʝʢʦʤʝʨʝʥ ʧʨʠʝʤ ʥʘ 

ʘʣʢʦʭʦʣ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʠ (ɻʂʉ) (Schuit et al, 2004). ɺ 

ʉʲʝʜʠʥʝʥʠʪʝ ɦ ʘʪʠ ʛʦʜʠʰʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʬʨʘʢʪʫʨʠ ʥʘ ʙʝʜʨʝʥʘʪʘ ʢʦʩʪ ʥʘ 100 000 ʜʫʰʠ ʚʘʨʠʨʘ 

ʦʪ 197 ʜʦ 201 ʟʘ ʤʲʞʝʪʝ ʠ ʦʪ 511 ʜʦ 553 ʟʘ ʞʝʥʠʪʝ. ɺʲʧʨʝʢʠ ʯʝ ʤʲʞʝʪʝ ʩʪʨʘʜʘʪ ʦʪ ʢʦʩʪʥʠ 

ʬʨʘʢʪʫʨʠ ʧʦ-ʨʷʜʢʦ ʦʪ ʞʝʥʠʪʝ, ʧʨʠ ʪʷʭ ʝ ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʤʲʨʪʥʦʩʪ ʩʣʝʜ ʬʨʘʢʪʫʨʠ.  

ʍʦʨʘʪʘ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʧʦ-ʯʝʩʪʦ ʩʪʨʘʜʘʪ ʦʪ ʜʝʬʠʮʠʪ ʥʘ ʢʘʣʮʠʡ, ʬʦʩʬʦʨ ʠ 

ʤʘʛʥʝʟʠʡ, ʥʘʨʫʰʝʥʠʷ ʚ ʦʙʨʘʟʫʚʘʥʝʪʦ ʠ ʨʘʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʦʩʪʥʦ ʚʝʱʝʩʪʚʦ, ʢʦʝʪʦ ʫʚʝʣʠʯʘʚʘ 

ʨʠʩʢʘ ʦʪ ʬʨʘʢʪʫʨʠ, ʦʩʦʙʝʥʦ ʪʘʢʠʚʘ ʥʘ ʙʝʜʨʦʪʦ ʠ ʛʨʲʙʥʘʯʥʠʷ ʩʪʲʣʙ. ʍʦʨʤʦʥʠʪʝ ʢʘʪʦ ʝʩʪʨʦʛʝʥ, 

ʪʝʩʪʦʩʪʝʨʦʥ, ʢʘʣʮʠʪʦʥʠʥ ʠ ʧʘʨʘʪʠʨʝʦʠʜʝʥ ʭʦʨʤʦʥ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʭʦʤʝʦʩʪʘʟʘʪʘ ʥʘ ʢʦʩʪʠʪʝ 

ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʪʘʨʝʝʥʝʪʦ ʜʝʬʠʮʠʪʲʪ ʥʘ ʪʝʟʠ ʭʦʨʤʦʥʠ ʩʲʱʦ ʚʦʜʠ ʜʦ ʟʘʩʠʣʝʥʘ ʢʦʩʪʥʘ 

ʨʝʟʦʨʙʮʠʷ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʥʠʪʝ ʬʨʘʢʪʫʨʠ ʟʥʘʯʠʪʝʣʥʦ ʥʘʨʘʩʪʚʘ ʧʦʨʘʜʠ ʧʦ-

ʚʠʩʦʢʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪʘ, ʢʦʝʪʦ ʧʨʷʢʦ ʚʣʠʷʝ ʚʲʨʭʫ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝ 

ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʠ ʚʦʜʠ ʜʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝ. ʈʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʢʘʪʦ 

ʥʘʩʣʝʜʩʪʚʝʥʦʩʪ, ʚʲʟʨʘʩʪ, ʧʦʣ, ʟʜʨʘʚʝʥ ʩʪʘʪʫʩ, ʧʨʠʝʤ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʣʝʢʘʨʩʪʚʘ ʠ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʥʘ ʦʨʛʘʥʠ ʚʣʠʷʷʪ ʚʲʨʭʫ ʢʦʩʪʥʘʪʘ ʤʠʥʝʨʘʣʥʘ ʧʣʲʪʥʦʩʪ (ʂʄʇ) ʠ ʬʫʥʢʮʠʠʪʝ ʥʘ 

ʢʦʩʪʥʠʪʝ ʢʣʝʪʢʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʨʠʩʢʘ ʥʘ ʦʩʪʝʦʧʦʨʦʟʥʘ ʬʨʘʢʪʫʨʘ (Anish et 

al, 2024; Aibar-Almazán et al, 2022). 

ʆʩʥʦʚʥʠʪʝ ʛʨʫʧʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ (Anish et al, 2024; Aibar-Almazán et al, 2022, Monov et al, 2013): 

¶ ɺʲʟʨʘʩʪ ï ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ, ʭʦʨʤʦʥʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʧʦ-ʤʘʣʢʦ ʘʢʪʠʚʥʠʷ 

ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ ʧʦʚʠʰʘʚʘʪ ʨʠʩʢʘ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʩʢʨʠʥʠʥʛ ʩʨʝʜ ʨʠʩʢʦʚʠʪʝ ʧʦʧʫʣʘʮʠʠ;  

¶ ʇʦʣ ï ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʟʘʩʷʛʘ ʜʚʘ ʧʲʪʠ ʧʦ-ʯʝʩʪʦ ʞʝʥʠ; 

¶ ʈʘʩʘ ï ʨʠʩʢʲʪ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ ʝ ʧʦ-ʚʠʩʦʢ ʧʨʠ ʞʝʥʠ ʦʪ ʘʟʠʘʪʩʢʘʪʘ ʠ 

ʢʘʚʢʘʟʢʘʪʘ ʨʘʩʘ ʠ ʤʲʞʝ ʦʪ ʢʘʚʢʘʟʢʘʪʘ ʨʘʩʘ; 

¶ ɻʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ ï ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʬʨʘʢʪʫʨʘ ʥʘ ʙʝʜʨʝʥʘʪʘ ʰʠʡʢʘ 

ʧʦʚʠʰʘʚʘ ʩ 4,1% ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʥʝʦʙʨʝʤʝʥʝʥʠ 

ʠʥʜʠʚʠʜʠ; 

¶ ʌʘʢʪʦʨʠ ʥʘ ʩʨʝʜʘʪʘ, ʩʦʮʠʘʣʥʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʬʘʢʪʦʨʠ ï ʪʝʞʢʠʷʪ ʬʠʟʠʯʝʩʢʠ 

ʪʨʫʜ ʠ ʥʝʜʦʭʨʘʥʚʘʥʝʪʦ ʚʦʜʷʪ ʜʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʪʝʣʝʩʥʘʪʘ ʤʘʩʘ ʠ ʧʨʦʮʝʥʪʥʦʪʦ 

ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʤʘʟʥʠʥʠ ʚ ʪʷʣʦʪʦ, ʩ ʢʦʝʪʦ ʧʦʚʠʰʘʚʘʪ ʨʠʩʢʘ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ; 

¶ ʌʠʟʠʦʣʦʛʠʯʥʠ ʬʘʢʪʦʨʠ ï ʪʘʟʠ ʛʨʫʧʘ ʬʘʢʪʦʨʠ ʚʢʣʶʯʚʘ ʭʦʨʤʦʥʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʠ 

ʥʘʨʫʰʝʥʠʷ, ʘʩʦʮʠʠʨʘʥʠ ʩʲʩ ʟʘʙʦʣʷʚʘʥʝʪʦ. ɽʩʪʨʦʛʝʥʠʪʝ ʨʝʛʫʣʠʨʘʪ ʂʄʇ ʠ 
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ʧʦʥʠʞʘʚʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʥʠʚʘ ʩʣʝʜ ʤʝʥʦʧʘʫʟʘʪʘ ʚʦʜʠ ʜʦ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ 

ʦʩʪʝʦʧʦʨʦʟʘ ʧʨʠ ʞʝʥʠʪʝ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʘ. ʇʨʠ ʤʲʞʝʪʝ ʩʭʦʜʥʠ ʬʫʥʢʮʠʠ ʠʤʘ 

ʪʝʩʪʦʩʪʝʨʦʥʲʪ, ʢʦʝʪʦ ʦʧʨʝʜʝʣʷ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ ʧʨʠ ʤʲʞʝ ʩʣʝʜ 50 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 

¶ ʉʧʝʮʠʬʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʢʘʪʦ ʭʠʧʝʨʪʠʨʝʦʠʜʠʟʲʤ, ʭʠʧʝʨʧʘʨʘʪʠʨʝʦʠʜʠʟʲʤ, 

ʭʠʧʦʛʦʥʘʜʠʟʲʤ, ʨʝʚʤʘʪʦʠʜʝʥ ʘʨʪʨʠʪ, ʜʠʘʙʝʪ (ʦʩʦʙʝʥʦ ʪʠʧ 1), ʙʦʣʝʩʪ ʥʘ ʂʲʰʠʥʛ, 

ʨʘʥʥʘ ʤʝʥʦʧʘʫʟʘ, ɻʀʊ ʟʘʙʦʣʷʚʘʥʠʷ ʢʘʪʦ ʮʠʣʠʘʯʥʘ ʙʦʣʝʩʪ, ʩʠʥʜʨʦʤ ʥʘ ʜʨʘʟʥʠʤʦʪʦ 

ʯʝʨʚʦ ʠ ʜʨ.; 

¶ ʄʝʜʠʢʘʤʝʥʪʠ ï ʧʨʠʝʤʲʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʤʝʜʠʢʘʤʝʥʪʠ, ʥʘʧʨʠʤʝʨ ʩʠʩʪʝʤʥʦ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ɻʂʉ ʚ ʜʦʟʠ ʝʢʚʠʚʘʣʝʥʪʥʠ ʥʘ 7.5 ʤʛ ʧʨʝʜʥʠʟʦʣʦʥ ʜʥʝʚʥʦ ʟʘ ʧʦʚʝʯʝ 

ʦʪ 6 ʤʝʩʝʮʘ, ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ ʧʦʨʘʜʠ ʥʘʨʫʰʘʚʘʥʝ ʥʘ 

ʢʘʣʮʠʝʚʠʷ ʤʝʪʘʙʦʣʠʟʲʤ. ʇʨʠ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʫʧʦʪʨʝʙʘ (ʥʘʜ 6 ʤʝʩʝʮʘ) ʭʝʧʘʨʠʥʲʪ 

ʩʲʱʦ ʠʥʜʫʮʠʨʘ ʟʘʛʫʙʘ ʥʘ ʢʦʩʪʥʘ ʤʘʩʘ. ɹʨʠʤʢʦʚʠʪʝ ʜʠʫʨʝʪʠʮʠ ʟʘʩʠʣʚʘʪ 

ʠʟʣʲʯʚʘʥʝʪʦ ʥʘ ʢʘʣʮʠʡ ʩ ʫʨʠʥʘʪʘ ʠ ʩʲʱʦ ʧʦʚʣʠʷʚʘʪ ʥʝʛʘʪʠʚʥʦ ʢʦʩʪʥʘʪʘ ʧʣʲʪʥʦʩʪ. 

ʆʩʪʝʦʧʦʨʦʟʘ ʩʝ ʨʘʟʚʠʚʘ ʠ ʧʨʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʣʝʯʝʥʠʝ ʩ ʘʛʦʥʠʩʪʠ ʥʘ 

ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ ʭʦʨʤʦʥʘ (Goserelin, Buserelin) ʠ ʘʨʦʤʘʪʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ. 

ʀʥʭʠʙʠʪʦʨʠʪʝ ʥʘ ʧʨʦʪʦʥʥʘʪʘ ʧʦʤʧʘ, ʩʝʣʝʢʪʠʚʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ ʥʘ ʩʝʨʦʪʦʥʠʥʦʚʠʷ 

ʨʝʲʧʪʝʡʢ ʠ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠʪʝ ʃʇ ʩʲʱʦ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ 

(Riancho et al. 2022); 

¶ ʅʝʟʜʨʘʚʦʩʣʦʚʥʦ ʭʨʘʥʝʥʝ ï ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʜʠʝʪʠ, ʠʟʢʣʶʯʚʘʱʠ ʤʣʝʯʥʠ ʧʨʦʜʫʢʪʠ 

ʚʦʜʠ ʜʦ ʥʝʜʦʩʪʘʪʲʯʝʥ ʧʨʠʝʤ ʥʘ ʢʘʣʮʠʡ ʠ ʚʠʪʘʤʠʥ D ʩ ʭʨʘʥʘʪʘ ʠ ʫʚʝʣʠʯʘʚʘ ʨʠʩʢʘ 

ʦʪ ʟʘʙʦʣʷʚʘʥʝ. ʇʦʜʦʙʝʥ ʝʬʝʢʪ ʠʤʘ ʠ ʧʨʝʢʦʤʝʨʥʠʷʪ ʧʨʠʝʤ ʥʘ ʢʘʬʝ ʠ ʩʦʣ ʠ 

ʥʝʜʦʩʪʘʪʲʯʥʠʷʪ ʧʨʠʝʤ ʥʘ ʧʨʦʪʝʠʥʠ ʩ ʭʨʘʥʘʪʘ; 

¶ ʃʠʧʩʘ ʥʘ ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ ï ʥʝʟʥʘʯʠʪʝʣʥʘʪʘ ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʦʙʝʟʜʚʠʞʚʘʥʝ ʧʨʠ ʭʦʨʘ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʥʝʛʘʪʠʚʥʦ 

ʧʦʚʣʠʷʚʘʪ ʢʦʩʪʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ ʚ ʧʦʩʦʢʘ ʧʨʝʚʘʣʠʨʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ ʨʝʟʦʨʙʮʠʷ ʠ 

ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʢʦʩʪʥʘʪʘ ʧʣʲʪʥʦʩʪ; 

¶ ʊʶʪʶʥʦʧʫʰʝʥʝ ʠ ʧʨʝʢʦʤʝʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʘʣʢʦʭʦʣ ï ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ ʠ 

ʟʣʦʫʧʦʪʨʝʙʘʪʘ ʩ ʘʣʢʦʭʦʣ ʧʦʚʠʰʘʚʘʪ ʨʠʩʢʘ ʦʪ ʦʩʪʝʦʧʦʨʦʟʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʝʪʠʦʣʦʛʠʷʪʘ ʩʝ ʨʘʟʣʠʯʘʚʘ ʧʲʨʚʠʯʥʘ ʠ ʚʪʦʨʠʯʥʘ ʦʩʪʝʦʧʦʨʦʟʘ. 

ʇʲʨʚʠʯʥʘʪʘ ʝ ʛʝʥʝʪʠʯʥʦ ʠʣʠ ʚʲʟʨʘʩʪʦʚʦ ʦʙʫʩʣʦʚʝʥʘ, ʘ ʚʪʦʨʠʯʥʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʝ ʘʩʦʮʠʠʨʘʥʘ ʩ 

ʜʨʫʛʦ ʟʘʙʦʣʷʚʘʥʝ ʠʣʠ ʩʝ ʜʲʣʞʠ ʥʘ ʧʨʠʝʤ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠ (Anish et al, 2024; Aibar-Almazán et 

al, 2022; Monov et al, 2013). 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʆʩʪʝʦʧʦʨʦʟʘʪʘ e ʩʦʮʠʘʣʥʦ-ʟʥʘʯʠʤʦ ʟʘʙʦʣʷʚʘʥʝ, ʢʦʝʪʦ ʟʘʩʷʛʘ ʧʨʝʜʠʤʥʦ ʞʝʥʠ ʚ ʧʝʨʠʦʜʘ 

ʩʣʝʜ ʤʝʥʦʧʘʫʟʘʪʘ. ʇʨʠʙʣʠʟʠʪʝʣʥʦ 200 ʤʠʣʠʦʥʘ ʞʝʥʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ ʩʘ ʟʘʩʝʛʥʘʪʠ ʦʪ 

ʦʩʪʝʦʧʦʨʦʟʘ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘʪʘ ʝ ʧʨʝʜʠʤʥʦ ʩʨʝʜ ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʥʘʜ 65 

ʛʦʜʠʥʠ, ʢʘʪʦ ʧʦ-ʩʠʣʥʦ ʟʘʩʝʛʥʘʪʠ ʩʘ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʩʪʨʘʥʠ. ʅʘʡ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʬʨʘʢʪʫʨʠ 

ʥʘ ʙʝʜʨʝʥʘʪʘ ʢʦʩʪ ʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʠ ʩʪʨʘʥʠʪʝ ʦʪ ʉʝʚʝʨʥʘ ɽʚʨʦʧʘ ʢʘʪʦ ʅʦʨʚʝʛʠʷ, ʐʚʝʮʠʷ, 

ʀʩʣʘʥʜʠʷ ʠ ʀʨʣʘʥʜʠʷ, ʘ ʥʘʡ-ʥʠʩʢʘ ï ʚ ʅʠʛʝʨʠʷ, ʖʞʥʘ ɸʬʨʠʢʘ, ʊʫʥʠʩ ʠ ɽʢʚʘʜʦʨ. 

ʇʦʟʥʘʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʩʪʝʦʧʦʨʦʟʘ ʝ ʦʪ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ 

ʟʘ ʧʨʝʚʝʥʮʠʷʪʘ ʥʘ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ. 

 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ: ɹʠʭ ʠʩʢʘʣʘ ʜʘ ʙʣʘʛʦʜʘʨʷ ʥʘ ʜʦʮ. ʈʘʜʠʘʥʘ ʉʪʘʡʥʦʚʘ ʠ ʛʣ. ʘʩ. 

ʊʝʦʜʦʨʘ ɼʠʤʯʝʚʘ ʟʘ ʧʦʤʦʱʪʘ ʧʨʠ ʥʘʧʠʩʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʦʙʟʦʨ. ɹʠʭ ʠʩʢʘʣʘ ʜʘ ʠʟʨʘʟʷ ʩʚʦʷʪʘ 

ʙʣʘʛʦʜʘʨʥʦʩʪ ʠ ʢʲʤ ʧʨʦʛʨʘʤʘ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʠʥʦʚʘʮʠʠ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ 

ʠʥʪʝʣʠʛʝʥʪʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ", ʩʲʬʠʥʘʥʩʠʨʘʥʘ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʧʨʦʝʢʪ BG16RFPR002-

1.014-0007 Ăʎʝʥʪʲʨ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ Ăʇɽʈʀʄɽɼ-2ñ ʟʘ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʧʦʜʢʨʝʧʘ. 

 

ʌʀʅɸʅʉʀʈɸʅɽ: ʅʘʩʪʦʷʱʦʪʦ ʫʯʘʩʪʠʝ ʙʝʰʝ ʬʠʥʘʥʩʠʨʘʥʦ ʧʦ ʧʨʦʛʨʘʤʘ Ăʅʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʠʥʦʚʘʮʠʠ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʠʥʪʝʣʠʛʝʥʪʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ", ʩʲʬʠʥʘʥʩʠʨʘʥʘ ʦʪ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʧʨʦʝʢʪ BG16RFPR002-1.014-0007 Ăʎʝʥʪʲʨ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ 
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Abstract:  The modulation of osteogenesis can be achieved through both local and systemic 

therapeutic strategies aimed at enhancing bone regeneration and remodeling. Local management 

approaches include the application of pharmacological agents such as simvastatin and various 

growth factors directly at the site of injury, promoting localized bone formation and repair. In 

contrast, systemic medications ï such as bisphosphonates, teriparatide, and emerging sclerostin 

antagonists ï are administered systemically but exert targeted effects on osteoblast and osteoclast 

activity within the skeletal system. The selection of therapeutic modality is determined by the 

underlying pathological condition: systemic agents remain the standard for metabolic bone 

disorders, whereas localized delivery systems demonstrate significant potential for accelerating 

fracture healing and improving site-specific osteogenic outcomes. Ongoing research into combined 

and targeted delivery methods holds promise for optimizing the balance between systemic regulation 

and localized bone regeneration. 

Keywords: Simvastatin, Denosumab, Tetraparatide, Sclerostin antagonists, osteogenesis 

 

1. INTRODUCTION  

Several pharmacological agents have demonstrated the ability to modulate osteogenesis 

through distinct mechanisms targeting bone formation, resorption, or both. Among these, 

simvastatin, denosumab, teriparatide, and sclerostin antagonists represent some of the most 

extensively investigated compounds, each contributing unique therapeutic advantages in the context 

of bone regeneration and metabolic bone disorders. 

In addition to systemically administered agents, modern regenerative medicine increasingly 

emphasizes locally applied strategies capable of concentrating osteoinductive molecules directly in 

the bone defect. Local pharmacological treatment offers several advantages: higher therapeutic 

efficacy in the target area, reduced systemic toxicity, and the possibility of controlled release in line 

with the temporal dynamics of bone healing. Advances in biomaterial engineering have made it 

possible to incorporate drugs, ions, peptides, or biological products into scaffolds that provide both 

structural support and biochemical stimulation. 

 

2. USE OF SIMVASTATIN FOR LOCAL THERAPEUTICAL EFECT  

Simvastatin is one of the most widely studied pharmacological compounds for stimulating 

bone regeneration through local application methods. Although it is primarily known as an HMG-

CoA reductase inhibitor used in the treatment of hyperlipidemia, simvastatin exhibits significant 

pleiotropic effects on skeletal tissue. These include regulation of bone morphogenetic protein-2 

(BMP-2), increased expression of vascular endothelial growth factor (VEGF), and activation of the 

transcription factor RUNX2, which are critical regulators of osteoblast differentiation and 

extracellular matrix mineralization (Park, 2012; Rewthamrongsris et al., 2025). Simvastatin 

promotes osteoblast viability and differentiation via Ras/Smad/Erk/BMP-2 signaling pathway (Chen 

et al. 2010). 

In addition, simvastatin increases alkaline phosphatase (ALP) activity and stimulates early-

stage osteoid formation, enhancing its potential as a bioactive osteoanabolic agent. Given its 

extensive first-pass metabolism and low systemic bioavailability in bone tissue, current research is 
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focused on localized pharmacological delivery of simvastatin. Several classes of biomaterials have 

been evaluated as delivery platforms, including poly(lactic-co-glycolic acid) (PLGA) microspheres, 

poly-Ů-caprolactone (PCL) scaffolds, biphasic calcium phosphate composites, and 3D aerogel 

matrices. These carriers provide controlled and sustained release profiles, reducing the risk of dose 

"burst" and allowing prolonged exposure of the defect site to osteoinductive drug concentrations 

(Magini et al., 2022; Tai et al., 2013; Ferreira et al., 2014). In preclinical models of skull and long 

bone defects, the simvastatin-loaded scaffold consistently demonstrated accelerated bone 

regeneration. For example, PLGA/HAp microspheres delivering simvastatin showed a significant 

increase in bone fraction, improved neovascularization, and improved maturation of newly formed 

bone compared to unloaded scaffolds (Tai et al., 2013; Ferreira et al., 2015). Similar results have 

been reported for injectable porous scaffolds produced by phase inversion, which combine 

minimally invasive delivery with high internal porosity conducive to cell infiltration and vascular 

ingrowth (Kamath et al., 2020). 
 

 
Figure 1. Mechanism of action of Simvastatin as drug delivery agent in different scaffolds. 

Furthermore, the osteogenic effects of simvastatin can be potentiated when combined with 

other bioactive agents. Concomitant administration with BMP-2 enhances Smad1/5/8 

phosphorylation and amplifies the signaling cascades of osteoblast differentiation, suggesting a 

synergistic interaction between the two molecules (Feng et al. 2020). Composite scaffolds 

integrating simvastatin with bioceramics (e.g., hydroxyapatite or biphasic calcium phosphate) 

further improve mechanical stability and guide the spatial organization of regenerating bone tissue 

(Encarnação et al., 2019). These multifunctional drug-releasing biomaterials represent a promising 

direction for next-generation targeted bone regeneration strategies. 

Despite convincing preclinical results, simvastatin is not yet widely accepted in clinical 

practice for orthopedic or craniofacial applications. The main challenges in the transition include 

determining optimal dosage thresholds, assessing long-term safety, and validating its efficacy in 

compromised clinical scenarios such as osteoporosis, diabetes, or irradiated bones. However, the 

accumulated experimental evidence strongly supports the potential of simvastatin-enhanced 

scaffolds to serve as an effective osteoinductive platform for critical-sized defects and site-specific 

regenerative interventions (Brittain et al., 2014; Lin et al., 2024; Venkatesan et al., 2019). 

 

3. RISE OF DENOSUMAB IN MANAGEMENT OF BIOLOGY OF BONE  

Denosumab is a fully human monoclonal antibody targeting the receptor activator of nuclear 

factor kappa-B ligand (RANKL), a central mediator of osteoclast differentiation, activation, and 

survival. By binding RANKL with high affinity, denosumab effectively inhibits osteoclastogenesis, 

suppresses bone resorption, and shifts bone remodeling dynamics toward net bone formation 

(Cummings et al., 2009). These mechanisms have established the drug as a cornerstone in the 

management of osteoporosis and other conditions associated with accelerated bone turnover. 

Clinical trials including the FREEDOM study and its long-term extension have demonstrated 

substantial increases in bone mineral density (BMD) at the lumbar spine, total hip, and femoral neck, 

accompanied by significant reductions in vertebral, non-vertebral, and hip fractures (Bone et al., 

2017). Importantly, denosumab does not impair fracture healing; multiple analyses confirm that the 

suppression of osteoclasts does not interfere with callus formation, remodeling, or consolidation, 
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making it safe for patients with recent fractures undergoing antiresorptive therapy (Adami et al., 

2012). 

From a mechanistic perspective, denosumab's inhibition of osteoclast-mediated bone 

resorption stabilizes the microenvironment at bone defect sites by reducing inflammatory cytokine 

release and excessive remodeling. This creates favorable conditions for osteoblast activity and 

matrix deposition and may support regenerative procedures when bone quality is compromised. 

Although denosumab is primarily administered systemically, its systemic antiresorptive effect 

indirectly contributes to improved osteogenic outcomes in various surgical and orthopedic settings, 

particularly in patients with reduced bone density or postmenopausal osteoporosis (McClung, 2014; 

Anastasilakis et al., 2018). 

However, denosumab therapy requires carefully structured discontinuation protocols. 

Sudden withdrawal leads to rapid rebound increases in bone turnover markers, accompanied by 

accelerated bone loss and increased risk of multiple vertebral fractures (Schini et al., 2025; Ishikawa 

et al., 2025). Current guidelines recommend transition to a bisphosphonate, such as zoledronic acid 

or alendronate, to maintain skeletal stability after denosumab cessation (Anastasilakis et al., 2018). 

Adverse events associated with denosumab are uncommon but clinically relevant. These include 

hypocalcemia ï especially in patients with renal insufficiency ï and rare cases of osteonecrosis of 

the jaw or atypical femoral fractures, predominantly in long-term therapies and oncology settings 

with higher dosing regimens (Shane et al., 2014). Appropriate patient selection, calcium/vitamin D 

optimization, and regular dental assessment remain essential components of safe treatment. 

Overall, denosumab represents a highly effective antiresorptive agent with a well-established 

safety and efficacy profile. While not a direct osteoinductive drug, its ability to stabilize the bone 

remodeling balance, preserve bone mass, and improve structural integrity make it an important 

systemic adjunct in clinical scenarios requiring enhanced bone regeneration. Ongoing research seeks 

to better define its role in combination therapies, perioperative bone management, and integration 

with biomaterials and bone grafting techniques (McClung, 2014; Bone et al., 2017). 
 

 
Figure 2. Different drugs for management of the process of osteogenesis. 

 

4. INTRODUCTION TO TETRAPARATIDE  

Teriparatide  is a recombinant human parathyroid hormone fragment (PTH 1ï34) that exerts 

potent anabolic effects on bone when administered intermittently. Unlike antiresorptive agents, 

teriparatide stimulates modeling-based bone formation, increases both trabecular and cortical bone 

turnover, and improves overall bone quality (Neer et al., 2001; Han & Wan, 2012). These effects 

make it particularly valuable in cases of severe osteoporosis, delayed fracture healing, or complex 

bone defects. 

Preclinical studies demonstrate that intermittent teriparatide administration accelerates callus 

formation, enhances mineralization, and strengthens mechanical properties of healing bone in 

models of distraction osteogenesis and craniofacial reconstruction. The efficacy is highly dependent 

on dosing regimen: continuous exposure can paradoxically induce catabolic effects and bone 

resorption, emphasizing the importance of controlled administration (Neer et al., 2001). 

Clinically, teriparatide increases bone mineral density and reduces vertebral and non-

vertebral fractures in postmenopausal women and men with osteoporosis. It has also shown efficacy 
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in enhancing spinal fusion and improving implant osseointegration in orthopedic procedures 

(Aspenberg et al., 2010; Neer et al., 2001). Common adverse events are generally mild, including 

hypercalcemia and transient nausea. Treatment duration is limited to 24 months due to the potential 

risk of osteosarcoma observed in animal studies (Neer et al., 2001). 

 

5. SCLEROSTIN ANTAGONISTS IN LITERATURE  

Sclerostin antagonists, such as romosozumab, represent a novel class of dual-action 

osteoanabolic agents. By binding and inhibiting sclerostin, these drugs activate the Wnt/ɓ-catenin 

signaling pathway, simultaneously stimulating osteoblast activity and suppressing osteoclast-

mediated resorption (McClung et al., 2014; Saag et al., 2017). This dual mechanism results in rapid 

increases in bone mass and improved microarchitecture, translating into significant fracture risk 

reduction in postmenopausal women with osteoporosis. 

Clinical trials such as FRAME and ARCH have demonstrated that 12 months of 

romosozumab treatment increases bone mineral density at the lumbar spine and hip, followed by 

sequential antiresorptive therapy to consolidate gains (Lim, 2022). Limitations include transient 

attenuation of bone formation over time and potential cardiovascular risks, necessitating careful 

patient selection (Saag et al., 2017). Mechanistically, sclerostin inhibition improves osteoblast 

differentiation, promotes matrix mineralization, and enhances cortical and trabecular microstructure. 

The combination of systemic administration with local bone regeneration strategies is currently 

under investigation, particularly in dental and orthopedic reconstructive procedures (Saag et al., 

2017). 

 

6. CONCLUSION 

Collectively, these agents illustrate the diverse pharmacological strategies available to 

modulate bone regeneration. While systemic therapies such as denosumab, teriparatide, and 

romosozumab continue to define standards of care for metabolic bone diseases, locally delivered 

compounds like simvastatin hold considerable promise for targeted enhancement of site-specific 

bone repair. Continued research ï including controlled clinical trials and optimized delivery systems 

ï is essential to fully harness their osteogenic potential. 
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ʄɽʊʆɼʀ ɿɸ ʀɿʉʃɽɼɺɸʅɽ ʀ ʆʎɽʅʂɸ ʅɸ ɿɸʈɸʉʊɺɸʅɽʊʆ ʅɸ 

ʂʆɾʅʀ ʈɸʅʀ 

ʄʝʨʣʠʥ ɽʩʘʜ, ɸʥʝʣʠʷ ɹʠʚʦʣʘʨʩʢʘ 

ʂʘʪʝʜʨʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʙʠʦʭʠʤʠʷ, ʌʘʨʤʘʮʝʚʪʠʯʝʥ ʬʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

METHODS FOR STUDYING AND EVALUATING SKIN WOUND 

HEALING  

Merlin  Esad, Anelia Bivolarska 

Department of Medical Biochemistry, Faculty of Pharmacy, 

Medical University of Plovdiv 
 

Abstract: As the largest organ of the human body, the skin fulfills essential roles in maintaining 

homeostasis through hydration control, defense against chemicals and pathogens, initiation of 

vitamin D synthesis, waste excretion, and regulation of body temperature. Wounds are among the 

most common diseases affecting the skin. Wounds develop as a consequence of tissue injury, 

typically induced by external factors that inflict substantial damage on the epidermis and the 

underlying connective tissue. Wound healing is a complex, highly coordinated process that involves 

several overlapping stages: hemostasis, inflammation, proliferation, and remodeling. The treatment 

of skin wounds continues to be a significant medical challenge, particularly in cases of chronic 

wounds associated with conditions such as diabetes. The use of medicinal plants for promoting 

wound healing represents an important yet complex aspect of traditional therapeutic approaches. 

The evaluation of the wound-healing efficacy of natural products typically involves the application 

of complementary in vitro and in vivo methodologies to provide both mechanistic and functional 

insights. In vitro models provide a controlled environment for assessing the effects of different 

compounds on the main cells involved in the healing process ï keratinocytes, fibroblasts, and 

macrophages. Commonly applied assays include the MTT test (cell viability and metabolic activity), 

BrdU (5-bromo-2ǋ-deoxyuridine) incorporation assay (cell proliferation), scratch or wound healing 

assay (cell migration), and ELISA (quantification of secreted cytokines and growth factors). These 

approaches enable detailed characterization of the biological activities contributing to tissue repair. 

On the other hand, in vivo models ï performed on laboratory animals allow monitoring of wound 

healing dynamics under physiological conditions. Using histological and biochemical analyses, 

researchers can evaluate parameters such as wound closure rate, epithelialization, granulation tissue 

formation, collagen remodeling, angiogenesis, and inflammatory mediator levels. The aim of this 

review is to summarize current in vitro and in vivo methodologies for evaluating the wound-healing 

potential of medicinal plants and highlight advances in the understanding of their mechanisms of 

action. 

Keywords: wound healing, skin wounds, methodologies of wound healing evaluation 

 

1. INTRODUCTION  

The healing of skin wounds remains a major concern in medicine, particularly in cases of 

chronic wounds associated with systemic diseases such as diabetes. Wound healing is a complex 

physiological process comprising four overlapping phases: hemostasis, inflammation, proliferation, 

and maturation/remodeling (Ellis et al., 2018). Hemostasis occurs immediately after injury and lasts 

approximately 1ï2 days, focusing on bleeding control and clot formation. The inflammatory phase 
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follows, between days 3ï5, characterized by immune cell infiltration and removal of debris. The 

proliferative phase begins around day 1 and continues for about 21ï30 days, involving tissue 

granulation, angiogenesis, and re-epithelialization. Concurrently, the maturation and remodeling 

phase commences and may extend for up to two years, during which collagen is reorganized and 

tissue strength is restored (Qing, 2017). In this context, the main aim of our work is to investigate 

and evaluate the methods used for studying and assessing skin wound healing. There are two main 

types of experimental models: in vitro and in vivo models. In vitro methods are conducted under 

controlled laboratory conditions and focus on the cellular and molecular mechanisms of the healing 

process, while in vivo models involve studies in living organisms, allowing evaluation of the 

physiological response to injury and treatment. Together, these complementary approaches serve as 

essential tools for developing and validating novel therapeutic strategies. 

 
Figure 1. Stages of wound healing (CK Birla Hospital, 2024). 

 
2. DISCUSSION 

2.1. In vitro models 

In recent years, numerous wound-healing models have been developed. In vitro assays 

provide a rapid, cost-effective, and ethically advantageous alternative to animal models (Stamm et 

al., 2016). 

The MTT assay (cell viability and metabolic activity) is a widely used colorimetric method 

for assessing cell metabolic activity, based on the reduction of the MTT reagent to insoluble 

formazan by metabolically active cells (Ghasemi et al., 2021). The MTT-formazan product is 

quantified using a microplate reader by measuring its optical density (OD) at the wavelength of 

maximum absorbance, typically around 570 nm. The OD values are interpreted as a measure of 

formazan concentration and, by extension, intracellular MTT reduction. This principle has 

underpinned the widespread use of the MTT assay as a standard method to assess cell proliferation, 

viability, cytotoxicity, and metabolic or mitochondrial activity (Stockert et al., 2018). 

Bromodeoxyuridine (BrdU) is a thymidine analog incorporated into DNA during the S-phase 

and is widely used to monitor cell proliferation (Taupin, 2023). In the context of wound healing, 

BrdU labeling enables the assessment of the proliferative activity of key cells such as keratinocytes 

and fibroblasts, which are essential for tissue regeneration. By tracking DNA synthesis, BrdU 

provides insights into how experimental treatments or natural compounds influence cell division 

and the overall dynamics of the healing process (Mead & Lefebvre, 2014). 

Another in vitro method is Scratch or wound healing assay. One of the main reasons for the 

widespread use of the scratch assay is its simple protocol. In this method, a ñscratchò is introduced 

into a confluent cell monolayer using a sharp object, such as a pipette tip. Following this wounding 

step, the migration of cells into the scratched area is monitored and analyzed using micrograph data 

(Stamm et al., 2016). Compared to other methods, the in vitro scratch assay is particularly well 

suited for studying the effects of cell-ma trix and cell-cell interactions on migration, for mimicking 
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cell movement during wound healing in vivo, and for live-cell imaging to monitor intracellular 

events during migration (Liang et al., 2007). 

The enzyme-linked immunosorbent assay (ELISA) detects antigen ï antibody interactions 

using enzyme-labeled conjugates and corresponding substrates that produce a measurable color 

change. Samples such as serum, plasma, urine, saliva are accepted as antigens (Weber et al., 2017). 

For examining wound healing properties, the most common samples are from tissue homogenates. 

Specially prepared reagents are combined with the sample. Key components include a solid-phase 

microplate for immobilizing analytes, the enzyme-conjugated antibody, a substrate that reacts to 

produce color, wash steps to remove unbound reagents, and a stop solution to halt the reaction. The 

resulting color intensity is measured spectrophotometrically and compared to a standard curve to 

quantify the target molecule. ELISA provides a sensitive and reproducible method to measure 

proteins, cytokines, and growth factors relevant to wound healing (Aydin et al., 2016) 

Table 1. In vitro wound healing assays and results. 

Assay Principle Measured Parameters 

 

MTT Assay Reduction of MTT to formazan by 

metabolically active cells 

Cell viability, proliferation, 

cytotoxicity 

BrdU Incorporation 

Assay 

Incorporation of BrdU into DNA 

during S-phase 

Cell proliferation (DNA synthesis) 

Scratch (Wound 

Healing) Assay 

Creation of a ñscratchò in confluent 

cell monolayer of cell cultures 

Cell migration and wound closure 

rate 

 

ELISA 

Antigen ï antibody reaction 

detected via enzyme-linked color 

change 

Measures biochemical mediators 

of inflammation ï cytokine, 

growth factors, and protein levels 

2.2. In vivo models 

ñIn vivo modelsò are biological experiments conducted within a living organism ï as opposed 

to in vitro models. These models are crucial in biomedical research because they allow scientists to 

study biological processes, disease mechanisms, and treatment effects in the context of a functioning 

system. 

Rodents are the most common animal models used for wound healing. Rodent skin differs 

from human skin, primarily due to the presence of the panniculus carnosus ï a layer of skeletal 

muscle located beneath the skin. This feature enables rapid wound contraction in rodents, while 

humans heal mainly through re-epithelialization. Rodents also have more hair follicles and a thinner 

epidermis, which contribute to faster healing. Despite the differences between human and rodent 

skin they remain the most used species in wound healing research due to their availability, low cost, 

ease of handling and maintenance, and the extensive body of existing data derived from previous 

studies (Flynn et al., 2023). 

Mice have a thinner epidermis with fewer keratinocyte layers, which contributes to their 

faster wound healing compared to rats. Typically, mice heal within about 7 days, rats within 12ï14 

days, while human wound healing can take up to two years to fully complete (Masson-Meyers et 

al., 2020). 

Pigs are considered superior wound healing models because their skin closely resembles 

human skin in anatomy and physiology. The epidermal and dermal thickness, hair follicles, and 

composition of collagen, elastin, immune cells, and growth factors in pigs are all comparable to 

humans (Grada et al., 2018). However, pigs differ in that they possess mainly apocrine sweat glands, 

with eccrine glands limited to specific areas while humans have eccrine glands throughout the body 

ï an important source of epidermal stem cells. Additionally, the high cost, large size, and housing 

requirements of pigs make them less practical for widespread experimental use (Flynn et al., 2023). 

Rabbits are commonly used as wound healing models. The rabbit ear structure consists of an 

epidermis and dermis attached to an underlying cartilaginous layer, which acts as a splint that 

prevents wound contraction. As a result, healing primarily occurs through re-epithelialization and 

granulation tissue formation, closely resembling the human wound healing process (Masson-Meyers 

et al., 2020). 
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Other species used in wound healing research include guinea pigs and zebrafish. Although 

guinea pigs are small and inexpensive, they heal mainly through tissue contraction, which limits the 

relevance of their data to humans. (Seaton et al., 2015). Their primary value lies in collagen synthesis 

studies, since ï like humans ï they cannot produce vitamin C and must obtain it through diet, making 

them ideal for exploring vitamin C-dependent processes. Vitamin C is involved in all phases of 

wound healing. In the inflammatory phase it is required for neutrophil apoptosis and clearance. 

During the proliferative phase, it contributes towards synthesis, maturation, secretion and 

degradation of collagen (Moores, 2013). 

Zebrafish, on the other hand, experience non-overlapping phases of wound healing ï 

hemostasis, inflammation, proliferation, and remodeling ï allowing researchers to study each stage 

separately. They heal by re-epithelialization, much like humans, but at a much faster rate. However, 

zebrafish are less commonly used and remain a less established model (Grada et al., 2018). 
 

 
Figure 2. Characteristics of different in vivo models. 

 
3. CONCLUSION 

A wide range of in vitro and in vivo models have been developed to study the complex 

processes of wound healing. In vitro assays, such as MTT, BrdU, scratch, and ELISA, offer rapid, 

ethical, and cost-effective tools for evaluating cell viability, proliferation, migration, and 

biochemical responses. However, in vivo models remain essential for understanding wound repair 

within the context of an intact biological system. Rodents are the most commonly used due to their 

practicality, while pigs and rabbits provide models more comparable to human skin healing. Other 

species, including guinea pigs and zebrafish, contribute valuable insights into specific molecular and 

cellular mechanisms. Together, these models provide complementary approaches that enhance our 

understanding of wound healing and support the development of effective therapeutic strategies. 
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ɼʆɹʈʆɺʆʃʏɽʉʂʀʊɽ ʀʅʀʎʀɸʊʀɺʀ ʅɸ ɹʒʃɻɸʈʉʂʀ ʏɽʈɺɽʅ 

ʂʈʒʉʊ ʀ ʆɹʑʀʅʀʊɽ ʇʈʀ ɹɽɼʉʊɺʀʗ 

ʈʫʤʷʥʘ ɽʪʦʚʘ 

ʂʘʪʝʜʨʘ ɽʧʠʜʝʤʠʦʣʦʛʠʷ ʠ ʄʝʜʠʮʠʥʘ ʥʘ ʙʝʜʩʪʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ, 

ʌʘʢʫʪʝʪ ʧʦ ʦʙʱʝʩʪʚʝʥʦ ʟʜʨʘʚʝ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

VOLUNTARY INITIATIVES OF THE BULGARIAN RED CROSS AND 

MUNICIPALITIES IN DISASTERS  

Rumyana Etova 

Department of Epidemiology and Disaster Medicine, 

Faculty of Public Health, Medical University of Plovdiv 
 

Abstract:  In the context of increasing natural and anthropogenic disasters, the role of civic 

engagement is becoming increasingly important. Volunteering is establishing itself as a key resource 

for supporting institutions in disaster situations. The Bulgarian Red Cross (BRC) and municipal 

volunteer groups play an important role in building response capacity by offering training, 

preparation and opportunities for active citizen participation. The aim of the study is to analyse the 

attitudes of the population towards the volunteer initiatives of the Bulgarian Red Cross and 

municipalities in disasters, by following up on their willingness to register as volunteers and 

participate in training for volunteer groups in disasters. Material and methods: Comparative data 

from two studies conducted in 2015 and 2021 were used, analyzing two indicators ï willingness to 

register as a volunteer with the Bulgarian Red Cross and willingness to participate in training for 

volunteer groups in municipalities. Results: During both study periods, over 50% of respondents ï 

58,1% in 2015 and 55,2% in 2021 ï stated that they would register as volunteers with the Bulgarian 

Red Cross. The willingness to participate in training for municipal volunteer groups remains stable 

ï 65.4% in 2015 and 64.4% in 2021. Findings: There is a slight decline in the willingness to register 

as a volunteer with the Bulgarian Red Cross, but a consistently high desire to participate in training 

for local structures. There is high public motivation to acquire practical skills in disaster situations. 

Conclusion: The volunteer initiatives of the Bulgarian Red Cross and municipalities have significant 

potential for development. Citizens show a stable willingness to participate in training and respond 

to disasters, which is key to building a sustainable management system and a prepared community. 

Keywords: volunteering, Bulgarian Red Cross, municipalities, disasters 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʙʝʜʩʪʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ, 

ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʙʲʨʟʘ, ʘʜʝʢʚʘʪʥʘ ʠ ʜʦʙʨʝ ʢʦʦʨʜʠʥʠʨʘʥʘ ʨʝʘʢʮʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ, 

ʤʝʩʪʥʠʪʝ ʚʣʘʩʪʠ ʠ ʛʨʘʞʜʘʥʠʪʝ. ʈʦʣʷʪʘ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʧʨʠʜʦʙʠʚʘ ʚʩʝ ʧʦ-

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʙʝʜʩʪʚʠʷ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʜʦʙʨʦʚʦʣʯʝʩʪʚʦʪʦ ʩʝ ʫʪʚʲʨʞʜʘʚʘ ʢʘʪʦ ʚʘʞʝʥ 

ʨʝʩʫʨʩ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ ʧʨʠ ʙʝʜʩʪʚʝʥʠ ʩʠʪʫʘʮʠʠ. ʈʘʟʙʠʨʘʥʝʪʦ ʥʘ 

ʦʙʱʝʩʪʚʝʥʠʪʝ ʥʘʛʣʘʩʠ ʢʲʤ ʜʦʙʨʦʚʦʣʯʝʩʪʚʦʪʦ ʝ ʚʘʞʥʘ ʩʪʲʧʢʘ ʢʲʤ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʪʝʟʠ 

ʠʥʠʮʠʘʪʠʚʠ ʠ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʫʩʪʦʡʯʠʚʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʝʜʩʪʚʠʷʪʘ. 

ɹʲʣʛʘʨʩʢʠʷʪ ʏʝʨʚʝʥ ʢʨʲʩʪ (ɹʏʂ) ʠ ʦʙʱʠʥʩʢʠʪʝ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ 

ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʨʝʘʢʮʠʷ ʧʨʠ ʙʝʜʩʪʚʝʥʠ ʩʠʪʫʘʮʠʠ. 

ʏʨʝʟ ʩʚʦʠʪʝ ʜʦʙʨʦʚʦʣʯʝʩʢʠ ʩʪʨʫʢʪʫʨʠ ɹʏʂ ʦʩʠʛʫʨʷʚʘ ʧʦʜʛʦʪʚʝʥʠ ʝʢʠʧʠ, ʩʧʦʩʦʙʥʠ ʜʘ 

ʨʝʘʛʠʨʘʪ ʧʨʠ ʧʲʨʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪ. ɼʦʙʨʦʚʦʣʮʠʪʝ ʧʨʝʤʠʥʘʚʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʦʙʫʯʝʥʠʷ, 
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ʢʦʠʪʦ ʨʘʟʚʠʚʘʪ ʫʤʝʥʠʷ ʟʘ ʨʘʙʦʪʘ ʚ ʝʢʠʧ, ʦʢʘʟʚʘʥʝ ʥʘ ʧʲʨʚʘ ʧʦʤʦʱ, ʧʩʠʭʦ-ʩʦʮʠʘʣʥʘ ʧʦʜʢʨʝʧʘ, 

ʣʦʛʠʩʪʠʯʥʘ ʧʦʤʦʱ ʠ ʙʲʨʟʘ ʨʝʘʢʮʠʷ ʧʨʠ ʨʠʩʢʦʚʠ ʩʠʪʫʘʮʠʠ. ʈʝʛʠʩʪʨʘʮʠʷʪʘ ʢʘʪʦ ʜʦʙʨʦʚʦʣʝʮ 

ʢʲʤ ɹʏʂ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʩʪʨʫʢʪʫʨʠ, ʦʙʫʯʝʥʠ ʜʘ 

ʦʢʘʟʚʘʪ ʘʜʝʢʚʘʪʥʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘ ʧʲʨʚʘ ʧʦʤʦʱ, ʧʦʜʢʨʝʧʘ ʠ ʩʲʜʝʡʩʪʚʠʝ ʧʨʠ ʢʨʠʪʠʯʥʠ 

ʩʠʪʫʘʮʠʠ (ɿʘʢʦʥ ʟʘ ɹʏʂ). 

ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ, ʦʙʱʠʥʠʪʝ ʩʲʱʦ ʨʘʟʚʠʚʘʪ ʩʚʦʠ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʠʪʦ 

ʨʘʟʰʠʨʷʚʘʪ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʤʝʩʪʝʥ ʦʪʛʦʚʦʨ ʠ ʫʣʝʩʥʷʚʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʛʨʘʞʜʘʥʠʪʝ 

ʠ ʠʥʩʪʠʪʫʮʠʠʪʝ. ʆʙʫʯʝʥʠʷʪʘ ʢʲʤ ʪʝʟʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʛʦʪʚʷʪ ʫʯʘʩʪʥʠʮʠʪʝ ʟʘ ʜʝʡʩʪʚʠʷ ï ʦʪ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʟʘʱʠʪʥʠ ʩʲʦʨʲʞʝʥʠʷ ʜʦ ʫʯʘʩʪʠʝ ʚ ʩʧʘʩʠʪʝʣʥʠ ʦʧʝʨʘʮʠʠ, ʝʚʘʢʫʘʮʠʷ ʠ 

ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʦʩʪʨʘʜʘʣʠʪʝ ʚ ʦʛʥʠʱʝʪʦ ʥʘ ʧʦʨʘʞʝʥʠʝ ʠ ʠʟʚʲʥ ʥʝʛʦ (ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʷ 

ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ). 

ʈʘʟʙʠʨʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʥʘʛʣʘʩʠ ʢʲʤ ʜʦʙʨʦʚʦʣʯʝʩʪʚʦʪʦ ʝ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ 

ʟʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʙʝʜʩʪʚʠʷ. ɻʦʪʦʚʥʦʩʪʪʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʜʘ ʩʝ 

ʦʙʫʯʘʚʘʪ, ʜʘ ʫʯʘʩʪʚʘʪ ʠ ʜʘ ʧʦʜʧʦʤʘʛʘʪ ʠʥʩʪʠʪʫʮʠʠʪʝ ʦʪʨʘʟʷʚʘ ʥʠʚʦʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʘ 

ʘʥʛʘʞʠʨʘʥʦʩʪ ʠ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʦ-ʫʩʪʦʡʯʠʚʘ, ʘʢʪʠʚʥʘ ʠ ʧʦʜʛʦʪʚʝʥʘ ʦʙʱʥʦʩʪ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʪʝʟʠ ʥʘʛʣʘʩʠ ʧʦʜʧʦʤʘʛʘ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʝʬʝʢʪʠʚʥʠ ʧʦʣʠʪʠʢʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʧʨʝʚʝʥʮʠʷ, ʦʙʫʯʝʥʠʝ ʠ ʫʢʨʝʧʚʘʥʝ ʥʘ ʜʦʙʨʦʚʦʣʯʝʩʢʠʪʝ ʩʪʨʫʢʪʫʨʠ. ʉʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ ʤʝʞʜʫ 

ɹʏʂ ʠ ʦʙʱʠʥʠʪʝ ʩʲʟʜʘʚʘ ʧʦ-ʝʬʝʢʪʠʚʥʘ ʠ ʢʦʦʨʜʠʥʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʨʝʘʢʮʠʷ, ʚ ʢʦʷʪʦ 

ʜʦʙʨʦʚʦʣʮʠʪʝ ʩʘ ʥʝʟʘʤʝʥʠʤ ʨʝʩʫʨʩ. ɺʢʣʶʯʚʘʥʝʪʦ ʚ ʧʦʜʦʙʥʠ ʠʥʠʮʠʘʪʠʚʠ ʥʝ ʩʘʤʦ ʫʢʨʝʧʚʘ 

ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʜʘ ʧʦʩʨʝʱʘ ʙʝʜʩʪʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ, ʥʦ ʠ ʥʘʩʲʨʯʘʚʘ ʩʦʣʠʜʘʨʥʦʩʪʪʘ, 

ʩʦʮʠʘʣʥʘʪʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ʠ ʯʫʚʩʪʚʦʪʦ ʟʘ ʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʦʙʱʥʦʩʪʪʘ. ɼʦʙʨʦʚʦʣʯʝʩʪʚʦʪʦ ʝ 

ʥʘʯʠʥ ʚʩʝʢʠ ʛʨʘʞʜʘʥʠʥ ʜʘ ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʛʦʣʷʤʘ ʩʠʛʫʨʥʦʩʪ ʠ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʘʪʦ ʩʝ ʧʦʜʛʦʪʚʠ 

ʜʘ ʨʝʘʛʠʨʘ ʘʜʝʢʚʘʪʥʦ ʚ ʤʦʤʝʥʪʠ, ʢʦʛʘʪʦ ʧʦʤʦʱʪʘ ʝ ʥʘʡ-ʥʝʦʙʭʦʜʠʤʘ (ɿʘʢʦʥ ʟʘ ʟʘʱʠʪʘ ʧʨʠ 

ʙʝʜʩʪʚʠʷ). 

ʎʝʣʪʘ ʥʘ ʧʨʦʫʯʚʘʥʝʪʦ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʥʘʛʣʘʩʠʪʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʢʲʤ 

ʜʦʙʨʦʚʦʣʯʝʩʢʠʪʝ ʠʥʠʮʠʘʪʠʚʠ ʥʘ ɹʲʣʛʘʨʩʢʠʷ ʏʝʨʚʝʥ ʢʨʲʩʪ ʠ ʦʙʱʠʥʠʪʝ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʩʝ 

ʧʨʦʩʣʝʜʠ ʛʦʪʦʚʥʦʩʪʪʘ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ ʢʘʪʦ ʜʦʙʨʦʚʦʣʝʮ ʠ ʫʯʘʩʪʠʝ ʚ ʦʙʫʯʝʥʠʷ ʟʘ ʜʦʙʨʦʚʦʣʥʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʠ ʙʝʜʩʪʚʝʥʠ ʩʠʪʫʘʮʠʠ. 

 

2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʠ ʜʘʥʥʠ ʦʪ ʜʚʝ ʘʥʢʝʪʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠ ʧʨʝʟ 2015 ʠ 

2021 ʛʦʜʠʥʘ. ɸʥʘʣʠʟʠʨʘʥʠ ʩʘ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ï ʛʦʪʦʚʥʦʩʪ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ ʢʘʪʦ ʜʦʙʨʦʚʦʣʝʮ ʢʲʤ 

ɹʏʂ ʠ ʛʦʪʦʚʥʦʩʪ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʙʫʯʝʥʠʝ ʟʘ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʲʤ ʦʙʱʠʥʘʪʘ. ɼʘʥʥʠʪʝ 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʯʨʝʟ ʩʨʘʚʥʠʪʝʣʥʠ ʩʪʲʣʙʦʚʠʜʥʠ ʜʠʘʛʨʘʤʠ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʯʨʝʟ ʦʧʠʩʘʪʝʣʝʥ 

ʘʥʘʣʠ. 

ʅʘ ʧʲʨʚʘʪʘ ʜʠʘʛʨʘʤʘ (ʬʠʛ. 1) ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʨʘʚʥʠʪʝʣʥʠ ʜʘʥʥʠ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʨʝʟ 

20215 ʛʦʜʠʥʘ ʠ 2021 ʛʦʜʠʥʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʛʠʩʪʨʘʮʠʷʪʘ ʠʤ ʢʘʪʦ ʜʦʙʨʦʚʦʣʝʮ ʚ ɹʲʣʛʘʨʩʢʠ 

ʏʝʨʚʝʥ ʢʨʲʩʪ. ɼʘʜʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʙʦʨ ʤʝʞʜʫ ʜʚʘʪʘ ʦʪʛʦʚʦʨʘ: Ăʜʘñ ʠ Ăʥʝñ. ʅʘʙʣʶʜʘʚʘ 

ʩʝ ʚʠʩʦʢ ʜʷʣ ʥʘ ʞʝʣʘʝʱʠʪʝ ʜʘ ʩʪʘʥʘʪ ʜʦʙʨʦʚʦʣʮʠ ʢʲʤ ɹʏʂ ʠ ʚ ʜʚʘʪʘ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝ. 

ʇʨʝʟ 2015 ʛʦʜʠʥʘ 58,1% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʟʘʷʚʷʚʘʪ, ʯʝ ʙʠʭʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʣʠ ʢʘʪʦ ʜʦʙʨʦʚʦʣʮʠ. 

ʇʨʝʟ 2021 ʛʦʜʠʥʘ ʜʝʣʲʪ ʥʘʤʘʣʷʚʘ ʣʝʢʦ ʜʦ 55,2%, ʥʦ ʚʩʝ ʧʘʢ ʦʩʪʘʚʘ ʥʘʜ ʧʦʣʦʚʠʥʘʪʘ ʦʪ 

ʘʥʢʝʪʠʨʘʥʠʪʝ ʨʝʩʧʦʥʜʝʥʪʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʫʤʝʨʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ, ʢʦʠʪʦ ʥʝ 

ʙʠʭʘ ʩʝ ʚʢʣʶʯʠʣʠ. ʇʨʝʟ 2015 ʛʦʜʠʥʘ ʦʪʛʦʚʦʨ Ăʥʝñ ʜʘʚʘʪ 41,9%, ʜʦʢʘʪʦ ʧʨʝʟ 2021 ʛʦʜʠʥʘ ʪʦʟʠ 

ʜʷʣ ʩʝ ʫʚʝʣʠʯʘʚʘ ʜʦ 44,8%.  

ʆʙʱʘʪʘ ʪʝʥʜʝʥʮʠʷ ʧʦʢʘʟʚʘ ʣʝʢ ʩʧʘʜ ʚ ʛʦʪʦʚʥʦʩʪʪʘ ʟʘ ʜʦʙʨʦʚʦʣʯʝʩʪʚʦ ʢʲʤ ɹʏʂ. 

ʈʘʟʣʠʢʘʪʘ ʥʝ ʝ ʨʷʟʢʘ, ʥʦ ʛʦʚʦʨʠ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʤʦʪʠʚʘʮʠʷʪʘ ʠʣʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʲʤʥʝʥʠʷʪʘ 

ʩʨʝʜ ʥʘʩʝʣʝʥʠʝʪʦ ʟʘ ʫʯʘʩʪʠʝ ʚ ʧʦʜʦʙʥʠ ʠʥʠʮʠʘʪʠʚʠ. ɺʲʟʤʦʞʥʦ ʝ ʪʦʚʘ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʟʣʠʯʥʠ 

ʦʙʱʝʩʪʚʝʥʠ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʦʤʷʥʘ ʚ ʩʦʮʠʘʣʥʠʷ ʢʦʥʪʝʢʩʪ, ʜʦʚʝʨʠʝ ʚ ʠʥʩʪʠʪʫʮʠʠʪʝ 

ʠʣʠ ʣʠʯʥʘʪʘ ʟʘʝʪʦʩʪ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ. ɺʲʧʨʝʢʠ ʤʘʣʢʠʷ ʩʧʘʜ, ʜʦʙʨʦʚʦʣʯʝʩʪʚʦʪʦ ʢʲʤ ɹʲʣʛʘʨʩʢʠ 

ʏʝʨʚʝʥ ʢʨʲʩʪ ʦʩʪʘʚʘ ʩʠʣʥʦ ʧʦʜʢʨʝʧʷʥʘ ʠʜʝʷ.  

ʇʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʟʘʧʠʪʘʥʠ ʠ ʧʨʝʟ ʜʚʘʪʘ ʧʝʨʠʦʜʘ ʥʘ ʧʨʦʫʯʚʘʥʝ ʙʠʭʘ ʩʝ ʚʢʣʶʯʠʣʠ 

ʢʘʪʦ ʜʦʙʨʦʚʦʣʮʠ ʚ ɹʏʂ, ʢʦʝʪʦ ʧʦʜʯʝʨʪʘʚʘ ʚʠʩʦʢʘʪʘ ʦʙʱʝʩʪʚʝʥʘ ʛʦʪʦʚʥʦʩʪ ʟʘ ʫʯʘʩʪʠʝ ʚ 

ʭʫʤʘʥʠʪʘʨʥʠ ʜʝʡʥʦʩʪʠ ʩʣʝʜ ʙʝʜʩʪʚʠʷ.  
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ʌʠʛʫʨʘ 1. ʈʝʛʠʩʪʨʘʮʠʷ ʢʘʪʦ ʜʦʙʨʦʚʦʣʝʮ ʢʲʤ ɹʲʣʛʘʨʩʢʠ ʏʝʨʚʝʥ ʢʨʲʩʪ (ʩʦʙʩʪʚʝʥʦ 

ʧʨʦʫʯʚʘʥʝ). 

ʅʘ ʚʪʦʨʘʪʘ ʜʠʘʛʨʘʤʘ (ʬʠʛ. 2) ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘʛʣʘʩʠʪʝ ʥʘ ʘʥʢʝʪʠʨʘʥʠʪʝ ʧʨʝʟ 2015 

ʛʦʜʠʥʘ ʠ 2021 ʛʦʜʠʥʘ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʙʫʯʝʥʠʝ ʟʘ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʲʤ ʦʙʱʠʥʠʪʝ. 

ʆʪʥʦʚʦ ʝ ʜʘʜʝʥʘ ʝ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʙʦʨ ʤʝʞʜʫ ʜʚʘ ʦʪʛʦʚʦʨʘ: Ăʜʘñ ʠ Ăʥʝñ. 

ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʪʘʙʠʣʥʦ ʚʠʩʦʢ ʜʷʣ ʥʘ ʞʝʣʘʝʱʠʪʝ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʦʙʫʯʝʥʠʝ ʢʲʤ 

ʜʦʙʨʦʚʦʣʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʪ ʦʙʱʠʥʠʪʝ. ʇʨʝʟ 2015 ʛʦʜʠʥʘ 65,7% ʦʪʙʝʣʷʟʚʘʪ, 

ʯʝ ʙʠʭʘ ʫʯʘʩʪʚʘʣʠ ʚ ʪʘʢʦʚʘ ʦʙʫʯʝʥʠʝ. ʇʨʝʟ 2021 ʛʦʜʠʥʘ ʜʝʣʲʪ ʝ ʧʦʯʪʠ ʠʜʝʥʪʠʯʝʥ ï 64,4%. 

ʊʦʚʘ ʧʦʢʘʟʚʘ ʫʩʪʦʡʯʠʚ ʠʥʪʝʨʝʩ ʠ ʛʦʪʦʚʥʦʩʪ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʜʘ ʧʨʠʜʦʙʠʷʪ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ 

ʟʘ ʨʝʘʢʮʠʷ ʧʨʠ ʙʝʜʩʪʚʝʥʠ ʩʠʪʫʘʮʠʠ.  

ʆʪʥʦʩʠʪʝʣʥʦ ʧʦʩʪʦʷʥʝʥ ʝ ʧʨʦʮʝʥʪʘ ʥʘ ʨʝʩʧʦʥʜʝʥʪʠʪʝ, ʢʦʠʪʦ ʥʝ ʞʝʣʘʷʪ ʜʘ ʩʝ ʚʢʣʶʯʘʪ 

ʚ ʦʙʱʠʥʩʢʠʪʝ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʨʝʟ 2015 ʛʦʜʠʥʘ 34,3% ʦʪʙʝʣʷʟʚʘʪ ʦʪʛʦʚʦʨ Ăʥʝñ. 

ʇʨʝʟ 2021 ʛʦʜʠʥʘ ʧʨʦʮʝʥʪʲʪ ʦʩʪʘʚʘ ʤʥʦʛʦ ʙʣʠʟʲʢ (35,6%). ʊʦʚʘ ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠʯʠʥʠʪʝ ʟʘ 

ʦʪʢʘʟ ʚʝʨʦʷʪʥʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʥʝ ʩʘ ʩʝ ʧʨʦʤʝʥʠʣʠ ʟʥʘʯʠʪʝʣʥʦ ʚʲʚ ʚʨʝʤʝʪʦ ï 

ʣʠʧʩʘ ʥʘ ʩʚʦʙʦʜʥʦ ʚʨʝʤʝ, ʠʥʪʝʨʝʩ ʠʣʠ ʫʩʝʱʘʥʝ, ʯʝ ʪʘʢʠʚʘ ʫʤʝʥʠʷ ʥʝ ʩʘ ʥʫʞʥʠ ʣʠʯʥʦ ʥʘ 

ʨʝʩʧʦʥʜʝʥʪʘ.  

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʥʘʛʣʘʩʠʪʝ ʟʘ ʨʝʛʠʩʪʨʘʮʠʷ ʢʘʪʦ ʜʦʙʨʦʚʦʣʝʮ ʢʲʤ ɹʲʣʛʘʨʩʢʠ ʏʝʨʚʝʥ ʢʨʲʩʪ, 

ʪʫʢ ʥʷʤʘ ʚʠʜʠʤʘ ʥʝʛʘʪʠʚʥʘ ʪʝʥʜʝʥʮʠʷ. ɼʦʢʘʪʦ ʧʨʠ ʬʠʛ.1. ʩʝ ʥʘʙʣʶʜʘʚʘ ʣʝʢ ʩʧʘʜ ʚ ʛʦʪʦʚʥʦʩʪʪʘ 

ʟʘ ʜʦʙʨʦʚʦʣʯʝʩʪʚʦ, ʦʪ ʬʠʛ. 2 ʩʝ ʚʠʞʜʘ, ʯʝ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʯʪʠ ʥʝʧʨʦʤʝʥʝʥʠ. ʊʦʚʘ ʤʦʞʝ ʜʘ 

ʦʟʥʘʯʘʚʘ, ʯʝ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʚʲʟʧʨʠʝʤʘ ʢʘʪʦ ʫʤʝʥʠʝ, ʢʦʝʪʦ ʯʦʚʝʢ ʤʦʞʝ ʜʘ ʧʨʠʜʦʙʠʝ ʙʝʟ ʜʘ ʩʝ 

ʘʥʛʘʞʠʨʘ ʜʲʣʛʦʩʨʦʯʥʦ. ʌʘʢʪʲʪ, ʯʝ ʥʘʜ 60% ʦʪ ʘʥʢʝʪʠʨʘʥʠʪʝ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʧʨʝʤʠʥʘʪ ʦʙʫʯʝʥʠʝ 

ʝ ʧʦʣʦʞʠʪʝʣʝʥ ʠʥʜʠʢʘʪʦʨ ʟʘ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʦʙʱʠʥʠʪʝ ʜʘ ʠʟʛʨʘʞʜʘʪ ʨʘʙʦʪʝʱʠ ʜʦʙʨʦʚʦʣʥʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʙʝʜʩʪʚʠʷ.   
 

 
ʌʠʛʫʨʘ 2. ʋʯʘʩʪʠʝ ʚ ʦʙʫʯʝʥʠʝ ʟʘ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʲʤ ʦʙʱʠʥʠʪʝ (ʩʦʙʩʪʚʝʥʦ 

ʧʨʦʫʯʚʘʥʝ). 

 

3. ʀɿɺʆɼʀ 

ʇʨʝʟ 2021 ʛʦʜʠʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʣʝʢʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʧʦʟʠʪʠʚʥʠʪʝ ʥʘʛʣʘʩʠ ʢʲʤ 

ʜʦʙʨʦʚʦʣʯʝʩʪʚʦʪʦ, ʥʦ ʦʙʱʝʩʪʚʝʥʘʪʘ ʧʦʜʢʨʝʧʘ ʟʘ ʫʯʘʩʪʠʝ ʚ ɹʏʂ ʦʩʪʘʚʘ ʩʪʘʙʠʣʥʘ. ʊʦʚʘ ʝ ʚʘʞʝʥ 
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ʠʥʜʠʢʘʪʦʨ ʟʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʜʦʙʨʦʚʦʣʯʝʩʢʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʟʘ ʘʢʪʠʚʠʨʘʥʝʪʦ ʥʘ 

ʛʨʘʞʜʘʥʠʪʝ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʘʚʘʨʠʠ ʠ ʢʨʠʟʠ. 

ʀʥʪʝʨʝʩʲʪ ʢʲʤ ʦʙʫʯʝʥʠʝ ʟʘ ʫʯʘʩʪʠʝ ʚ ʜʦʙʨʦʚʦʣʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʙʝʜʩʪʚʠʷ ʢʲʤ 

ʦʙʱʠʥʠʪʝ ʝ ʩʪʘʙʠʣʝʥ ʠ ʫʩʪʦʡʯʠʚ ʧʨʝʟ ʛʦʜʠʥʠʪʝ. ʇʦʚʝʯʝ ʦʪ ʧʦʣʦʚʠʥʘʪʘ ʨʝʩʧʦʥʜʝʥʪʠ ʩʘ ʛʦʪʦʚʠ 

ʜʘ ʧʨʠʜʦʙʠʷʪ ʫʤʝʥʠʷ ʟʘ ʨʝʘʢʮʠʷ ʚ ʢʨʠʟʠʩʥʠ ʩʠʪʫʘʮʠʠ, ʢʦʝʪʦ ʝ ʮʝʥʝʥ ʨʝʩʫʨʩ ʟʘ ʦʙʱʠʥʠʪʝ. 

ʃʠʧʩʘʪʘ ʥʘ ʟʥʘʯʠʤʠ ʧʨʦʤʝʥʠ ʤʝʞʜʫ 2015 ʠ 2021 ʛʦʜʠʥʘ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʥʘʛʣʘʩʠʪʝ ʚ ʪʘʟʠ 

ʦʙʣʘʩʪ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʫʩʪʦʡʯʠʚʠ ʠ ʚʝʨʦʷʪʥʦ ʧʦ-ʩʣʘʙʦ ʧʦʚʣʠʷʥʠ ʦʪ ʚʲʥʰʥʠ ʬʘʢʪʦʨʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʛʦʪʦʚʥʦʩʪʪʘ ʟʘ ʨʝʘʣʥʦ ʜʦʙʨʦʚʦʣʯʝʩʪʚʦ ʢʲʤ ɹʲʣʛʘʨʩʢʠ ʏʝʨʚʝʥ ʢʨʲʩʪ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ɼʦʙʨʦʚʦʣʯʝʩʢʠʪʝ ʠʥʠʮʠʘʪʠʚʠ ʥʘ ɹʲʣʛʘʨʩʢʠ ʏʝʨʚʝʥ ʢʨʲʩʪ ʠ ʦʙʱʠʥʠʪʝ ʠʤʘʪ ʟʥʘʯʠʪʝʣʝʥ 

ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʟʚʠʪʠʝ. ɻʨʘʞʜʘʥʠʪʝ ʧʨʦʷʚʷʚʘʪ ʩʪʘʙʠʣʥʘ ʛʦʪʦʚʥʦʩʪ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʦʙʫʯʝʥʠʷ 

ʠ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʨʝʘʢʮʠʠ ʧʨʠ ʙʝʜʩʪʚʠʷ, ʘʚʘʨʠʠ ʠ ʢʨʠʟʠ, ʢʦʝʪʦ ʝ ʢʣʶʯʦʚʦ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʫʩʪʦʡʯʠʚʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʦʜʛʦʪʚʝʥʘ ʦʙʱʥʦʩʪ. 
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Abstract:  Osteoarthritis is a socially significant disorder and the most prevalent condition 

within the musculoskeletal pathology, affecting hundreds of millions of individuals. Although the 

disease exhibits a heterogeneous course and several distinct clinical phenotypes, a shared 

characteristic among patients with osteoarthritis is the increased risk of developing a depressive 

disorder. Most studies on the topic report a prevalence of approximately 20 percent. Depression acts 

as an aggravating factor in the course of osteoarthritis ï patients show poorer clinical parameters, 

faster radiographic progression, diminished therapeutic response, and an overall worse clinical 

prognosis. A number of risk factors have been identified that may help rheumatologists recognize a 

co-existing depressive disorder. Awareness of these factors, as well as familiarity with both 

pharmacological and non-pharmacological therapeutic approaches, should form a fundamental 

component of contemporary patient-centered medical practice. 

Keywords: osteoarthritis, depression, rheumatology, psychiatry 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʆʩʪʝʦʘʨʪʨʦʟʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʡ-ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦʪʦ ʩʪʘʚʥʦ ʟʘʙʦʣʷʚʘʥʝ ʩʨʝʜ 

ʯʦʚʝʰʢʘʪʘ ʧʦʧʫʣʘʮʠʷ (Lawrence, 2008). ʆʪ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʥʘ ʥʝʡʥʘʪʘ 

ʚʩʝʦʙʭʚʘʪʥʦʩʪ ʠ ʤʥʦʞʝʩʪʚʦ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʷ ʥʘʨʝʞʜʘʪ ʩʨʝʜ ʥʘʡ-ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʠʪʝ 

ʟʘʙʦʣʷʚʘʥʠʷ. ʇʨʦʙʣʝʤʲʪ ʩ ʣʝʯʝʥʠʝʪʦ ʠ ʪʨʫʜʦʫʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʦʪ ʦʩʪʝʦʘʨʪʨʦʟʘ ʝ 

ʩʝʨʠʦʟʝʥ ʠ ʧʨʠ ʥʝʛʦʚʦʪʦ ʨʝʰʘʚʘʥʝ ʝ ʥʝʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʨʝʜʠʮʘ ʦʩʦʙʝʥʦʩʪʠ. ɺ 

ʝʨʘʪʘ ʥʘ ʧʘʮʠʝʥʪ-ʮʝʥʪʨʠʨʘʥʘʪʘ ʤʝʜʠʮʠʥʘ ʧʩʠʭʠʯʥʦʪʦ ʟʜʨʘʚʝ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʥʝʛʦʚʠʷʪ 

ʢʲʤʧʣʘʡʲʥʩ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʢʨʘʡʥʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʣʝʯʝʥʠʝʪʦ. ɽʪʦ ʟʘʱʦ ʨʘʟʙʠʨʘʥʝʪʦ ʟʘ 

ʜʝʧʨʝʩʠʚʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʦʩʪʝʦʘʨʪʨʦʟʘ, ʝ ʦʪ ʦʛʨʦʤʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʘʚʠʣʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ. 

 

2. ʆʉʊɽʆɸʈʊʈʆɿɸ 

ʆʩʪʝʦʘʨʪʨʦʟʘʪʘ ʝ ʭʝʪʝʨʦʛʝʥʥʦ ʟʘʙʦʣʷʚʘʥʝ ʩ ʨʘʟʣʠʯʥʠ ʢʣʠʥʠʯʥʠ ʬʝʥʦʪʠʧʦʚʝ, ʢʦʝʪʦ ʩʝ 

ʙʘʟʠʨʘ ʥʘ ʧʨʝʜʠ ʚʩʠʯʢʦ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʠʟʤʝʥʝʥʠʷ, ʟʘʩʷʛʘʱʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʥʠʷ ʘʧʘʨʘʪ. ɿʘ 

ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʦʩʪʝʦʘʨʪʨʦʟʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʝʞʜʫʥʘʨʦʜʥʦ ʧʨʠʟʥʘʪʠ 

ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠ ʢʨʠʪʝʨʠʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʘʤʝʨʠʢʘʥʩʢʘʪʘ ʨʝʚʤʘʪʦʣʦʛʠʯʥʘ ʘʩʦʮʠʷ ʠ 

ʝʚʨʦʧʝʡʩʢʘʪʘ ʣʠʛʘ ʩʨʝʱʫ ʨʝʚʤʘʪʠʟʤʘ (Altman, 1990; Altman, 1991). 
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ɽʧʠʜʝʤʠʦʣʦʛʠʷʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʧʦʢʘʟʚʘ ʥʝʛʦʚʦʪʦ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʨʝʛʠʦʥʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʥʘʣʠʮʝ ʚʘʨʠʘʮʠʠ 

ʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʪʘ. ʂʦʢʩʘʨʪʨʦʟʘʪʘ (ʟʘʩʷʛʘʥʝ ʥʘ ʪʘʟʦʙʝʜʨʝʥʠʪʝ ʩʪʘʚʠ) ʧʦʢʘʟʚʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪ 

ʤʝʞʜʫ 1 ʠ 27 ʧʨʦʮʝʥʪʘ (Dagenais, 2009). ɻʦʥʘʨʪʨʦʟʘʪʘ (ʟʘʩʷʛʘʥʝ ʥʘ ʢʦʣʝʥʥʠ ʩʪʘʚʠ) ʚ 

ʨʘʟʣʠʯʥʠʪʝ ʧʦʧʫʣʘʮʠʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩ ʯʝʩʪʦʪʘ ʚʘʨʠʨʘʱʘ ʤʝʞʜʫ 36 ʠ 52 ʧʨʦʮʝʥʪʘ ʦʪ 

ʥʘʩʝʣʝʥʠʝʪʦ ʥʘʜ 60-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (Jordan, 2007).  

ʈʝʜʠʮʘ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʠʛʨʘʷʪ ʨʦʣʷ ʧʨʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʩʪʝʦʘʨʪʨʦʟʘʪʘ. ʅʘʧʨʝʜʥʘʣʘʪʘ 

ʚʲʟʨʘʩʪ (Sokoloff, 1987), ʞʝʥʩʢʠʷʪ ʧʦʣ (Nevitt, 1996), ʨʘʩʦʚʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, ʛʝʥʝʪʠʯʥʘʪʘ 

ʧʨʝʜʠʩʧʦʟʠʮʠʷ ʚʦʜʷʪ ʜʦ ʟʘʚʠʰʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʦʩʪʝʦʘʨʪʨʦʟʘ. ɿʘʪʣʲʩʪʷʚʘʥʝʪʦ (Niu, 

2009), ʪʨʘʚʤʘʪʠʯʥʠʪʝ ʠʥʮʠʜʝʥʪʠ, ʚʨʦʜʝʥʠ ʘʥʦʤʘʣʠʠ ʚ ʦʧʦʨʥʦʜʚʠʛʘʪʝʣʥʠʷ ʘʧʘʨʘʪ ʧʦʚʠʰʘʚʘʪ 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ɺʲʧʨʦʩʲʪ ʩ ʬʠʟʠʯʝʩʢʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʧʨʝʢʦʤʝʨʥʦʪʦ ʧʨʘʢʪʠʢʫʚʘʥʝ 

ʥʘ ʩʧʦʨʪ ʢʲʤ ʤʦʤʝʥʪʘ ʦʩʪʘʚʘ ʥʝʨʝʰʝʥ. 

ʆʪ ʧʘʪʦʣʦʛʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʭʘʨʘʢʪʝʨʥʠ ʧʨʦʤʝʥʠ ʚ ʟʘʩʝʛʥʘʪʠʪʝ ʩʪʘʚʠ. 

ʅʘʣʠʮʝ ʚ ʥʘʯʘʣʥʠʪʝ ʝʪʘʧʠ ʝ ʭʠʧʝʨʭʠʜʨʘʪʘʮʠʷ ʥʘ ʭʠʘʣʠʥʥʠʷ ʩʪʘʚʝʥ ʭʨʫʱʷʣ, ʩʲʧʲʪʩʪʚʘʥʘ ʦʪ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ ʚ ʥʝʛʦʚʘʪʘ ʘʨʭʠʪʝʢʪʦʥʠʢʘ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʦʤʝʥʠ 

ʚʲʚ ʬʠʙʨʠʣʝʨʥʘʪʘ ʤʫ ʩʪʨʫʢʪʫʨʘ, ʜʝʭʠʜʨʘʪʘʮʠʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ. ʀʥʘʯʝ ʛʣʘʜʢʠʪʝ 

ʩʪʘʚʥʠ ʧʦʚʲʨʭʥʦʩʪʠ ʛʘʨʘʥʪʠʨʘʱʠ ʧʲʣʝʥ ʦʙʝʤ ʥʘ ʜʚʠʞʝʥʠʷ ʛʫʙʷʪ ʩʚʦʠʪʝ ʝʣʘʩʪʠʯʥʠ 

ʩʧʦʩʦʙʥʦʩʪʪʠ. ʊʦʚʘ ʝ ʩʚʲʨʟʘʥʦ ʩ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʩʫʙʭʦʥʜʨʘʣʥʘ ʦʩʪʝʦʩʢʣʝʨʦʟʘ ʠ ʥʦʚʦ 

ʢʦʩʪʦʦʙʨʘʟʫʚʘʥʝ ï ʬʦʨʤʠʨʘʥʝ ʥʘ ʪ.ʥʘʨ ʦʩʪʝʦʬʠʪʠ. ɺ ʢʨʘʡʥʠʪʝ ʝʪʘʧʠ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʧʲʣʥʦ ʠʟʢʦʥʩʫʤʠʨʘʥʝ ʥʘ ʩʪʘʚʥʠʷ ʭʨʫʱʷʣ, ʜʦʩʪʠʛʘʱʦ ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʢʦʩʪʥʘ 

ʘʥʢʠʣʦʟʘ (Mankin, 1971; Pritzker, 2006; Pritzker, 2010). 

ʂʣʠʥʠʯʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʩʪʝʦʘʨʪʨʦʟʘʪʘ ʚʘʨʠʨʘ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ ʠ ʝ ʩʪʨʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʥʦ. ʅʘʡ-ʯʝʩʪʠʪʝ ʣʦʢʘʣʠʟʘʮʠ, ʢʦʠʪʦ ʩʝ ʟʘʩʷʛʘʪ ʦʪ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʩʘ: 

¶ ʤʘʣʢʠʪʝ ʩʪʘʚʠ ʥʘ ʨʲʮʝʪʝ (ʨʠʮ-ʘʨʪʨʦʟʘ, ʚʲʟʣʠ ʥʘ ʍʝʙʝʨʜʝʥ ʠ ɹʫʰʘʨ); 

¶ ʨʘʤʝʥʥʠ ʩʪʘʚʠ (ʦʤʘʨʪʨʦʟʘ); 

¶ ʛʨʲʙʥʘʯʝʥ ʩʪʲʣʙ (ʩʧʦʥʜʠʣʦʘʨʪʨʦʟʘ); 

¶ ʪʘʟʦʙʝʜʨʝʥʠ ʩʪʘʚʠ (ʢʦʢʩʘʨʪʨʦʟʘ); 

¶ ʢʦʣʝʥʥʠ ʩʪʘʚʠ (ʛʦʥʘʨʪʨʦʟʘ); 

¶ ʩʪʘʚʠʪʝ ʥʘ ʧʨʲʩʪʠʪʝ ʥʘ ʭʦʜʠʣʘʪʘ. 

ɹʦʣʥʠʪʝ ʦʪ ʦʩʪʝʦʘʨʪʨʦʟʘ ʤʦʛʘʪ ʜʘ ʧʨʦʷʚʘʚʘʪ ʝʜʠʥ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʭʘʨʘʢʪʝʨʥʠʪʝ ʟʘ 

ʙʦʣʝʩʪʪʘ ʩʠʤʧʪʦʤʠ. ʅʘʡ-ʪʠʯʥʘ ʝ ʪ.ʥʘʨ ʙʦʣʢʘ ʧʦ Ăʤʝʭʘʥʠʯʝʥñ ʪʠʧ. ʊʷ ʩʝ ʧʦʷʚʷʚʘ ʩʣʝʜ 

ʬʠʟʠʯʝʩʢʦ ʥʘʪʦʚʘʨʚʘʥʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʦʪʰʫʤʷʚʘ ʩʣʝʜ ʧʦʢʦʡ, ʩʚʲʨʟʘʥʘ ʝ ʩ ʠʥʘʢʪʠʚʠʪʝʪʥʘ 

ʩʢʦʚʘʥʦʩʪ, ʩʫʪʨʝʰʥʘ ʩʢʦʚʘʥʦʩʪ ʥʝʥʘʜʤʠʥʘʚʘʱʘ 15 ʤʠʥʫʪʠ. ɹʦʣʢʘʪʘ ʠ ʩʢʦʚʘʥʦʩʪʪʘ ʤʦʛʘʪ ʜʘ 

ʜʦʚʝʜʘʪ ʜʦ ʧʨʦʤʝʥʠ ʚ ʧʦʭʦʜʢʘʪʘ, ʟʘʪʨʫʜʥʝʥʦ ʩʘʤʦʦʙʩʣʫʞʚʘʥʝ. ʏʝʩʪʦ ʪʝ ʩʘ ʩʲʧʨʦʚʦʜʝʥʠ ʩ 

ʙʦʣʝʟʥʝʥʦʩʪ ʧʨʠ ʧʘʣʧʘʮʠʷ ʥʘ ʟʘʩʝʛʥʘʪʘʪʘ ʟʦʥʘ, ʧʦʜʫʚʘʥʝ ʥʘ ʩʪʘʚʠʪʝ, ʭʨʫʩʪ ʠ ʢʨʝʧʠʪʘʮʠʠ ʧʨʠ 

ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʜʚʠʞʝʥʠʷ, ʦʛʨʘʥʠʯʝʥ ʦʙʝʤ ʥʘ ʜʚʠʞʝʥʠʝ, ʜʝʬʦʨʤʘʮʠʷ ʠ ʥʝʩʪʘʙʠʣʥʦʩʪ. 

ʅʝʨʷʜʢʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʦʩʪʝʦʘʨʪʨʦʟʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʚʲʪʨʝʩʪʘʚʥʠ ʠʟʣʠʚʠ (Hutchings, 

2007; Gooberman-Hill , 2007; Altman, 1989). 

ɼʠʘʛʥʦʟʘʪʘ ʦʩʪʝʦʘʨʪʨʦʟʘ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʝ ʪʨʫʜʥʘ ʟʘ ʧʦʩʪʘʚʷʥʝ. ʏʝʩʪʦ ʜʘʥʥʠʪʝ ʦʪ 

ʢʣʠʥʠʯʥʠʷʪ ʧʨʝʛʣʝʜ ʠ ʘʥʘʤʥʝʟʘʪʘ ʥʘ ʧʘʮʠʝʥʪʘ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʮʝʣʪʘ. ʈʫʪʠʥʥʦ ʧʲʨʚʘʪʘ ʣʠʥʠʷ 

ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʜʦʢʘʟʚʘʱʠ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠʪʝ. 

ʊʝ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʩʪʘʜʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʪʲʡ ʢʘʪʦ ʭʠʘʣʠʥʥʠʷʪ ʭʨʫʱʷʣ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʨʝʥʪʛʝʥ-ʥʝʛʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʦʚʘ ʤʥʦʛʦ ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʩʪʘʥʦʚʝʥʦ 

ʥʝʛʦʚʦʪʦ ʥʘʤʘʣʷʚʘʥʝ. ɿʘ ʧʦ-ʧʨʝʮʠʟʥʘ ʦʮʝʥʢʘ ʥʘ ʩʪʘʚʥʦʪʦ ʘʥʛʘʞʠʨʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʤʫʩʢʫʣʥʦ-ʩʢʝʣʝʪʥʘʪʘ ʫʣʪʨʘʩʦʥʦʛʨʘʬʠʷ ï ʥʝʡʥʘʪʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪ ʝ ʤʥʦʛʦ ʧʦ-

ʚʠʩʦʢʘ ʧʦ ʦʪʥʦʰʥʝʥʠʝ ʥʘ ʧʝʨʠʩʪʘʚʥʠʪʝ ʤʝʢʠ ʪʲʢʘʥʠ, ʢʘʢʪʦ ʠ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʘʤʠʷ ʭʠʘʣʠʥʝʥ 

ʭʨʫʱʷʣ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʦ-ʬʠʥʦ ʠ ʧʨʝʮʠʟʥʦ ʫʪʦʯʥʷʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʙʝʛʥʝ ʠ ʜʦ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ (McAlindon, 1992; Duncan, 2006). 

ʃʝʯʝʥʠʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʯʝʩʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦ-ʛʦʣʷʤʦ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ɺ ʧʦʭʜʦʜʘ ʢʲʤ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʧʘʮʠʝʥʪ ʝ ʨʝʜʥʦ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʠ ʚ ʩʲʛʣʘʩʠʝ ʩʲʩ ʩʲʚʨʝʤʝʥʥʠ ʧʨʝʧʦʨʲʢʠ. ʆʧʨʝʜʝʣʥʠ ʭʨʘʥʠʪʝʥʦ-ʜʚʠʛʘʪʝʣʥʠ 

ʥʘʩʦʢʠ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʩʧʘʟʚʘʥʠ, ʚʦʜʷʱʠ ʜʦ ʪʝʛʣʦʚʘ ʨʝʜʫʢʮʠʷ ʠ ʧʦʜʦʙʨʝʥ ʜʚʠʛʘʪʝʣʝʥ ʧʨʠʝʤ. 

ɿʘ ʢʦʧʠʨʘʥʝ ʥʘ ʙʦʣʢʦʚʠʷ ʩʠʥʜʨʦʤ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʝʜʠʢʘʤʝʥʪʠ ʢʘʪʦ ʘʥʘʛʣʝʪʠʮʠ, 

ʅʉʇɺʉ, ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ ʩ ʢʫʨʢʫʤʠʥ. ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʭʦʥʜʨʦʧʨʦʪʝʢʪʠʚʥʘʪʘ ʪʝʨʘʧʠʷ ʩʪʦʠ 
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ʧʨʠʝʤʲʪ ʥʘ ʛʣʶʢʦʟʘʤʠʥʦʛʣʠʢʘʥʠ, ʭʠʘʣʫʨʦʥʦʚʘ ʢʠʩʝʣʠʥʘ, ʢʦʣʘʛʝʥ. ʇʦʥʘʩʪʦʷʱʝʤ ʩ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ʨʝʛʝʥʝʨʘʪʠʚʥʘʪʘ ʤʝʜʠʮʠʥʘ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘʚʣʠʟʘʪ ʚʩʝ ʧʦʚʝʯʝ ʧʨʦʜʫʢʪʠ ʩ ʚʲʟʩʪʘʥʦʚʠʪʝʣʝʥ 

ʝʬʝʢʪ ï ʚʠʩʢʦʩʫʧʣʝʤʝʥʪʘʮʠʷ, ʪʨʦʤʙʦʮʠʪ-ʦʙʦʛʘʪʝʥʘ ʧʣʘʟʤʘ, ʪʝʨʘʧʠʷ ʩʲʩ ʘʚʪʦʣʦʞʥʠ ʩʪʚʦʣʦʚʠ 

ʢʣʝʪʢʠ ʠ ʜʨ. 

 

3. ɼɽʇʈɽʉʀɺʅʀ ʆʊʂʃʆʅɽʅʀʗ ʇʈʀ ʆʉʊɽʆɸʈʊʈʆɿɸ 

ʇʦ ʚʲʧʨʦʩʘ ʟʘ ʧʩʠʭʠʯʥʦʪʦ ʟʜʨʘʚʝ ʠ ʚ ʯʘʩʪʥʦʩʪ ʜʝʧʨʝʩʠʚʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ 

ʧʘʮʠʝʥʪʠʪʝ ʩ ʦʩʪʝʦʘʨʪʨʠʪ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʩʪʦʪʠʮʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦ ʮʝʣʠʷʪ ʩʚʷʪ. ʄʘʢʘʨ ʜʘʥʥʠʪʝ 

ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʧʦʧʫʣʘʮʠʠ ʠ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʣʦʞʝʥʠ ʧʨʦʪʦʢʦʣʠ ʜʘ ʚʘʨʠʨʘʪ, 

ʥʷʢʦʠ ʦʩʥʦʚʥʠ ʧʘʨʘʤʝʪʨʠ ʧʦʢʘʟʚʘʪ ʧʦʩʪʦʷʥʩʪʚʦ. ɺ ʤʥʦʟʠʥʩʪʚʦʪʦ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʫʩʪʘʥʦʚʝʥʘʪʘ ʜʝʧʨʝʩʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʦʩʪʝʦʘʨʪʨʦʟʘ ʚʘʨʠʨʘ ʤʝʞʜʫ 19 ʠ 21 

ʧʨʦʮʝʥʪʘ (Stubbs, 2016). ʊʦʚʘ ʧʦʢʘʟʚʘ, ʯʝ ʩʨʝʜʥʦ ʝʜʠʥ ʦʪ ʚʩʝʢʠ ʧʝʪ ʧʘʮʠʝʥʪʠ ʩ ʦʩʪʝʦʘʨʪʨʦʟʘ 

ʚ ʥʷʢʘʢʲʚ ʤʦʤʝʥʪ ʦʪ ʩʚʦʝʪʦ ʙʦʣʝʜʫʚʘʥʝ ʨʘʟʚʠʚʘ ʩʠʤʧʪʦʤʠ ʥʘ ʜʝʧʨʝʩʠʚʥʦ ʨʘʟʩʪʨʦʡʩʪʚʦ. ʂʘʢʪʦ 

ʧʦ-ʢʲʩʥʦ ʚ ʦʙʟʦʨʘ ʱʝ ʠʣʶʩʪʨʠʨʘʤʝ, ʜʝʧʨʝʩʠʚʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʚʣʠʟʘʪ ʚ ʜʚʫʧʦʩʦʯʥʘ ʚʨʲʟʢʘ ʩ 

ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʪʝ ʤʦʛʘʪ ʜʘ ʦʢʘʞʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʣʝʯʝʥʠʝʪʦ ʠ 

ʧʨʦʛʥʦʟʘʪʘ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʧʘʮʠʝʥʪʠ. 

ɽʜʥʦ ʦʪ ʥʘʡ-ʤʘʱʘʙʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʧʦ ʪʝʤʘʪʘ ʟʘ ʜʝʧʨʝʩʠʷʪʘ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʦʩʪʝʦʘʨʪʨʦʟʘ (Wang, 2022), ʚʢʣʶʯʚʘʱʦ ʙʣʠʟʦ 20 000 ʫʯʘʩʪʥʠʮʠ, ʨʘʟʢʨʠʚʘ ʥʷʢʦʠ ʟʥʘʯʠʤʠ 

ʦʩʦʙʝʥʦʩʪʠ. ʇʨʦʮʝʥʪʲʪ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʩ ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ, ʢʘʪʦ ʪʫʢ ʪʦʡ 

ʦʪʥʦʚʦ ʝ 20. ʋʩʪʘʥʦʚʝʥʦ ʝ ʜʚʫʧʦʩʦʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝʪʝ ʧʘʪʦʣʦʛʠʠ. ʅʘʣʠʯʥʘʪʘ 

ʦʩʪʝʦʘʨʪʨʦʟʘ ʝ ʜʦʢʘʟʘʥ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ. ʆʙʨʘʪʥʦʪʦ 

ʦʙʘʯʝ ʩʲʱʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʯʝʩʪʦʪʘ. ʇʩʠʭʯʠʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʚʦʜʷʪ 

ʩʣʝʜ ʩʝʙʝ ʩʠ ʚʣʦʰʝʥ ʭʨʘʥʠʪʝʣʝʥ ʨʝʞʠʤ, ʧʦʢʘʯʚʘʥʝ ʥʘ ʪʝʣʝʩʥʦ ʪʝʛʣʦ; ʚʣʦʰʝʥ ʭʠʛʠʝʥʥʦ-

ʜʚʠʛʘʪʝʣʝʥ ʨʝʞʠʤ, ʢʦʡʪʦ ʠʤʘ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ ʧʨʝʚʝʥʮʠʷʪʘ ʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

ʅʘʨʝʜ ʪʦʚʘ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʩʲʧʲʪʩʪʚʘʱʘʪʘ ʜʝʧʨʝʩʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʠ ʝ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʧʦ-

ʘʛʨʝʩʠʚʥʦʪʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʦʩʪʝʦʘʨʪʨʦʟʘʪʘ ʧʨʠʜʨʫʞʝʥʦ ʦʪ ʧʦ-ʙʲʨʟʘ ʨʝʥʪʛʝʥʦʛʨʘʬʩʢʘ 

ʧʨʦʛʨʝʩʠʷ. 

ʇʩʠʭʠʯʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʚʦʜʠ ʩʣʝʜ ʩʝʙʝ ʩʠ ʠ ʧʦ-ʣʦʰ ʦʪʛʦʚʦʨ ʢʲʤ ʧʨʦʚʝʞʜʘʥʦʪʦ 

ʣʝʯʝʥʠʝ. ʇʘʮʠʝʥʪʠʪʝ ʩ ʜʝʧʨʝʩʠʚʥʦ ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʚʘʪ ʧʦ-ʣʦʰ ʪʝʨʘʧʝʚʪʠʯʝʥ ʦʪʛʦʚʦʨ ʠ ʧʦ-

ʣʦʰ ʢʲʤʧʣʘʡʲʥʩ ʢʲʤ ʪʝʨʘʧʠʷʪʘ (Tan, 2015). ʄʘʱʘʙʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʦʚʝʜʝʥʦ ʚ ʗʧʦʥʩʢʘʪʘ 

ʧʦʧʫʣʘʮʠʷ (Tsuji, 2019) ʧʦʪʚʲʨʞʜʘʚʘ ʫʩʪʘʥʦʚʝʥʦʪʦ ʚ ʉɸʑ ʠ ɸʚʩʪʨʘʣʠʷ. 

ʂʦʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʧʦʚʠʰʘʚʘʪ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ 

ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʘ? ʇʦ ʪʦʟʠ ʚʲʧʨʦʩ ʬʠʛʫʨʠʨʘʪ ʨʝʜʠʮʘ ʧʫʙʣʠʢʘʮʠʠ. ʅʘʡ-ʯʝʩʪʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ 

ʩʣʝʜʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ (Zheng, 2022): 

¶ ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʧʨʠ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ; 

¶ ʧʦ-ʚʠʩʦʢ ʠʥʜʝʢʩ ʥʘ ʪʝʣʝʩʥʘ ʤʘʩʘ; 

¶ ʧʦ-ʚʠʩʦʢ WOMAC ʨʝʟʫʣʪʘʪ (ʬʫʥʢʮʠʦʥʘʣʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʆɸ); 

¶ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʙʦʣʢʘ; 

¶ ʧʦ-ʠʟʨʘʟʝʥʘ ʩʫʪʨʝʰʥʘ ʩʢʦʚʘʥʦʩʪ; 

¶ ʧʦ-ʥʠʩʢʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ; 

¶ ʥʘʣʠʯʠʝ ʥʘ 2 ʠʣʠ ʧʦʚʝʯʝ ʢʦʤʦʨʙʠʜʥʦʩʪʠ. 

ʇʦʜʭʦʜʲʪ ʢʲʤ ʧʘʮʠʝʥʪʠʪʝ ʩ ʦʩʪʝʦʘʨʪʨʦʟʘ ʠ ʦʩʦʙʝʥʦ ʢʲʤ ʪʝʟʠ ʩ ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ 

ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʙʘʟʠʨʘʥ ʥʘ ʛʦʨʝʩʧʦʤʝʥʘʪʦʪʦ. ʂʲʤ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʠʩʪʲʧʚʘ ʩʲʩ 

ʩʢʨʠʥʠʥʛʦʚʘ ʦʮʝʥʢʘ ʟʘ ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʰʠʨʦʢʦ 

ʠʟʧʦʣʟʚʘʥʠ ʚʲʧʨʦʩʥʠʮʠ ï HAD, BDI, CES-D ʠ ʜʨ. ʋʤʝʩʪʥʦ ʝ ʠ ʧʦʩʣʝʜʚʘʱʦ ʩʢʨʠʥʠʨʘʥʝ ʥʘ 6-

ʪʠ ʤʝʩʝʮ, 12-ʪʠ ʤʝʩʝʮ ʩʣʝʜ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ. ɺʩʝ ʧʦʚʝʯʝ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʥʘʪʨʫʧʚʘ ʚ 

ʩʚʝʪʦʚʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʟʘ ʨʦʣʷʪʘ ʥʘ ʥʝʬʘʨʤʘʢʦʣʦʛʠʯʥʘʪʘ ʪʝʨʘʧʠʷ ʧʨʠ ʪʘʟʠ ʩʫʙʧʦʧʫʣʘʮʠʷ 

(Wang, 2022). ʈʝʜʫʢʮʠʷʪʘ ʥʘ ʪʝʣʝʩʥʦ ʪʝʛʣʦ, ʧʨʘʚʠʣʥʦʪʦ ʭʨʘʥʝʪʝ, ʩʫʧʣʝʤʝʥʪʘʮʠʷʪʘ ʩ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʝʣʝʤʝʥʪʠ ʩʘ ʦʪ ʟʥʘʯʝʥʠʝ. ʃʝʢʘʪʘ ʜʦ ʫʤʝʨʝʥʘ ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ ʠʤʘʪ ʜʦʢʘʟʘʥ 

ʧʦʟʠʪʠʚʝʥ ʝʬʝʢʪ, ʢʘʢʪʦ ʚʲʨʭʫ ʩʪʘʚʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʩʢʝʣʝʪʥʦʪʦ 

ʟʘʙʦʣʷʚʘʥʝ, ʪʘʢʘ ʠ ʚʲʨʭʫ ʧʩʠʭʠʯʥʠʷ ʩʪʘʪʫʩ. ʆʪʜʘʚʥʘ ʝ ʫʩʪʘʥʦʚʝʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ 

ʧʦʚʠʰʝʥʠʪʝ ʥʠʚʘ ʥʘ ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ ʠ ʟʘʚʠʰʝʥʘʪʘ ʩʝʢʨʝʮʠʷ ʥʘ ʥʝʚʨʦʪʨʦʬʠʥʠ (ʤʦʣʝʢʫʣʠ 

ʩ ʥʝʚʨʦʪʨʦʧʝʥ ʝʬʝʢʪ, ʢʦʠʪʦ ʩʪʠʤʫʣʠʨʘʪ ʥʝʚʨʦʥʥʘʪʘ ʬʫʥʢʮʠʷ ʠ ʤʦʜʫʣʠʨʘʪ ʤʥʦʟʠʥʩʪʚʦʪʦ ʦʪ 

ʢʦʥʛʠʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ) (Lippi, 2019). ɺ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʦʜʭʦʜʠ ʢʲʤ ʧʘʮʠʝʥʪʠʪʝ ʩ ʜʝʧʨʝʩʠʚʥʠ 
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ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʬʦʥʘ ʥʘ ʦʩʪʝʦʘʨʪʨʦʟʘ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ ʥʘʤʠʨʘ ʧʩʠʭʦʪʝʨʘʧʠʷʪʘ. ʂʦʛʥʠʪʠʚʥʦ-

ʧʦʚʝʜʝʥʯʝʩʢʘʪʘ ʪʝʨʘʧʠʷ ʝ ʩ ʜʦʢʘʟʘʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʆɸ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʥʘʪʘ ʪʝʨʘʧʠʷ ʥʘ ʪʝʟʠ ʙʦʣʥʠ ʚʢʣʶʯʚʘ ʥʝ ʩʘʤʦ ʤʝʜʠʢʘʤʝʥʪʠ ʟʘ ʣʝʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣ 

ʥʘ ʩʪʘʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ, ʘ ʠ ʘʥʪʠʜʝʧʨʝʩʘʥʪʠ. ɺʩʝ ʧʦ-ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʦ ʩʪʘʚʘ ʠ ʩʪʘʚʥʦʪʦ 

ʧʨʦʪʝʟʠʨʘʥʝ, ʢʦʝʪʦ ʫʩʧʷʚʘ ʜʘ ʧʨʝʤʘʭʥʝ ʙʨʝʤʝʪʦ ʥʘ ʪʨʘʡʥʘʪʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʆʩʪʝʦʘʨʪʨʦʟʘʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʩʲʩ ʟʥʘʯʠʤʦ ʩʦʮʠʘʣʥʦ ʠʟʤʝʨʝʥʠʝ. 

ɹʣʠʟʦ ʝʜʥʘ ʧʝʪʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ ʧʦʢʘʟʚʘʪ ʝʧʠʟʦʜʠ ʥʘ ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ, 

ʢʦʠʪʦ ʧʦʪʝʥʮʠʘʣʥʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʚʣʦʰʘʪ ʢʘʯʝʩʪʚʦʪʦ ʠʤ ʥʘ ʞʠʚʦʪ. ʉʲʛʣʘʩʥʦ ʩʲʚʨʝʤʝʥʥʠʪʝ 

ʨʘʟʙʠʨʘʥʠʷ ʟʘ ʧʘʮʠʝʥʪ-ʮʝʥʪʨʠʨʘʥʘ ʤʝʜʠʮʠʥʘ ʝ ʨʝʜʥʦ ʘʢʪʠʚʥʦ ʜʘ ʙʲʜʷʪ ʪʲʨʩʝʥʠ ʧʨʦʷʚʠ ʥʘ 

ʜʝʧʨʝʩʠʚʥʠ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ. ʈʘʥʥʦʪʦ ʠʤ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʠ ʣʝʯʝʥʠʝ ʩʘ ʛʘʨʘʥʪ 

ʟʘ ʧʦʜʦʙʨʝʥʘ ʞʠʪʝʡʩʢʘ ʧʨʦʛʥʦʟʘ. 
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Abstract:  Bone metastases (BM) are the most frequent complication of prostate cancer (PC) 

ï the most widespread malignant disease in men. Prostate-specific antigen (PSA) is used as a marker 

for the existence of the disease and the development of metastases, but more predictors for the 

occurrence of BM are also needed, in order to refine the procedures of diagnosis and treatment of 

PC. The aim of this preliminary study is to simultaneously track the serum levels of key skeletal and 

clinical markers ï osteoprotegerin (OPG), receptor activator of NF-əB ligand (RANKL), PSA, and 

Gleason score and the performance of bone scintigraphy and SPECT/CT in PC patients, who are 

being diagnosed with BM for the first time. Patients with histologically confirmed PC were divided 

into two groups (n=20 each) ï a control group without BM and a group with BM, detected for the 

first time. The results showed significantly higher values of PSA, OPG, and Gleason score in the 

patients with BM. No difference was found in the serum RANKL. The lack of a substantial 

difference in RANKL levels between the two groups, combined with the elevated OPG values, likely 

reflects the osteoblastic nature of the bone lesions, which is typical for PC. The results support the 

role of the OPG/RANKL/RANK signaling pathway as a key mediator of tumor-bone interactions 

and its potential to serve as a biomarker for disease progression and monitoring. 

Keywords: OPG, RANKL, PSA, bone metastases, prostate cancer, SPECT/CT 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʨʦʩʪʘʪʥʠʷ ʢʘʨʮʠʥʦʤ (ʇʂ) ʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʦʪʦ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ ʧʨʠ 

ʤʲʞʝʪʝ ʠ ʚʦʜʝʱʘ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪ ʦʪ ʦʥʢʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ (Berenguer C, 2023), ʢʘʪʦ ʚ 

ɹʲʣʛʘʨʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʪʘ ʝ 104/100 000 ʧʨʝʟ 2022 ʛ. (ɽʚʨʦʧʝʡʩʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ 

ʨʘʢʘ (ECIS). ʅʘʡ-ʯʝʩʪʘʪʘ ʤʝʪʘʩʪʘʪʠʯʥʘ ʣʦʢʘʮʠʷ ʧʨʠ ʇʂ ʩʘ ʢʦʩʪʠʪʝ. ʇʦʷʚʘʪʘ ʥʘ ʢʦʩʪʥʠ 

ʤʝʪʘʩʪʘʟʠ (ʂʄ) ʝ ʣʦʰ ʧʨʦʛʥʦʩʪʠʯʝʥ ʙʝʣʝʛ ʠ ʦʙʠʢʥʦʚʝʥʦ ʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʪʝʞʢʠ ʫʩʣʦʞʥʝʥʠʷ, 

ʢʘʪʦ ʧʘʪʦʣʦʛʠʯʥʠ ʬʨʘʢʪʫʨʠ, ʢʦʤʧʨʝʩʠʷ ʥʘ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ ʠ ʜʨ. ʇʦʨʘʜʠ ʪʦʚʘ ʩʲʱʝʩʪʚʫʚʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʦʪʢʨʠʚʘʥʝ ʥʘ ʷʩʥʠ ʤʘʨʢʝʨʠ ʠʣʠ ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʧʦʷʚʘʪʘ ʥʘ ʢʦʩʪʥʠ 

ʤʝʪʘʩʪʘʟʠ, ʩ ʦʛʣʝʜ ʧʨʝʮʠʟʠʨʘʥʝ ʥʘ ʩʪʘʜʠʨʘʥʝʪʦ ʠ ʣʝʯʝʥʠʝʪʦ ʥʘ ʇʂ (Rawla, 2019; Jiang, 2025). 

ʇʦ ʥʘʩʪʦʷʱʝʤ ʧʨʦʩʪʘʪʥʦ ʩʧʝʮʠʬʠʯʝʥ ʘʥʪʠʛʝʥ (PSA) ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʤʘʨʢʝʨ ʟʘ ʥʘʣʠʯʠʝ, 
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ʤʝʪʘʩʪʘʟʠʨʘʥʝ ʠ ʨʘʩʪʝʞ ʥʘ ʢʘʨʮʠʥʦʤʘ ʠ ʥʝʛʦʚʦʪʦ ʧʦʚʠʰʘʚʘʥʝ ʩʝ ʧʨʠʝʤʘ ʟʘ ʙʠʦʭʠʤʠʯʥʘ 

ʧʨʦʛʨʝʩʠʷ ʥʘ ʇʂ (Evangelista et al., 2016). 

ʅʘ ʬʠʟʠʦʣʦʛʠʯʥʦ ʥʠʚʦ ʢʦʩʪʥʦʪʦ ʨʝʤʦʜʝʣʠʨʘʥʝ ʩʝ ʧʦʜʜʲʨʞʘ ʯʨʝʟ ʢʦʦʨʜʠʥʠʨʘʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʦʩʪʝʦʙʣʘʩʪʠʪʝ ʠ ʦʩʪʝʦʢʣʘʩʪʠʪʝ. ʊʦʟʠ ʬʠʥ ʙʘʣʘʥʩ ʩʝ ʨʝʛʫʣʠʨʘ ʦʪ ʤʥʦʞʝʩʪʚʦ 

ʩʠʛʥʘʣʥʠ ʤʦʣʝʢʫʣʠ ʠ ʮʠʪʦʢʠʥʠ, ʩʨʝʜ ʢʦʠʪʦ ʩʠʩʪʝʤʘʪʘ ʦʩʪʝʦʧʨʦʪʝʛʝʨʠʥ/ʣʠʛʘʥʜ ʥʘ ʨʝʮʝʧʪʦʨʘ 

ʘʢʪʠʚʘʪʦʨ ʥʘ NF-əB (OPG/RANKL) ʠʛʨʘʝ ʢʣʶʯʦʚʘ ʨʦʣʷ. RANKL, ʝʢʩʧʨʝʩʠʨʘʥ ʦʪ ʦʩʪʝʦʙʣʘʩʪʠ 

ʠ ʩʪʨʦʤʘʣʥʠ ʢʣʝʪʢʠ, ʩʝ ʩʚʲʨʟʚʘ ʩ ʨʝʮʝʧʪʦʨʘ ʩʠ RANK ʚʲʨʭʫ ʧʨʝʢʫʨʩʦʨʠʪʝ ʥʘ ʦʩʪʝʦʢʣʘʩʪʠʪʝ, 

ʢʘʪʦ ʩʪʠʤʫʣʠʨʘ ʪʷʭʥʘʪʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ ʠ ʘʢʪʠʚʠʨʘʥʝ. OPG ʝ ʨʘʟʪʚʦʨʠʤ ʨʝʮʝʧʪʦʨ 

Ăʧʨʠʤʘʤʢʘñ, ʧʨʦʜʫʮʠʨʘʥ ʦʪ ʦʩʪʝʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠ ʢʣʝʪʲʯʥʠ ʪʠʧʦʚʝ. ʊʦʡ ʩʝ ʩʚʲʨʟʚʘ ʩ RANKL 

ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʫ ʩ RANK, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʠʥʭʠʙʠʨʘ 

ʦʩʪʝʦʢʣʘʩʪʦʛʝʥʝʟʘʪʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ RANKL ʠ OPG ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʢʨʠʪʠʯʝʥ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʱ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʢʦʩʪʥʘʪʘ ʨʝʟʦʨʙʮʠʷ. ʇʨʠ ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ ʪʘʟʠ 

ʨʝʛʫʣʘʪʦʨʥʘ ʦʩ ʯʝʩʪʦ ʝ ʥʘʨʫʰʝʥʘ. ʊʫʤʦʨʥʠʪʝ ʢʣʝʪʢʠ ʤʦʛʘʪ ʜʘ ʧʨʦʜʫʮʠʨʘʪ ʠʣʠ ʩʪʠʤʫʣʠʨʘʪ 

ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ ʧʨʦʤʝʥʷʪ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ OPG ʠ RANKL, ʠʟʤʝʩʪʚʘʡʢʠ 

ʙʘʣʘʥʩʘ ʢʲʤ ʧʘʪʦʣʦʛʠʯʥʦ ʢʦʩʪʥʦ ʨʝʤʦʜʝʣʠʨʘʥʝ. ʉ ʦʛʣʝʜ ʥʘ ʙʠʦʣʦʛʠʯʥʘʪʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʪʦʟʠ 

ʧʲʪ, ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ OPG ʠ RANKL ʧʨʠ ʧʘʮʠʝʥʪʠ ʇʂ ʠ 

ʂʄ ʝ ʥʘʧʲʣʥʦ ʦʙʦʩʥʦʚʘʥ (Zhang, 2022; De Leon-Oliva et al., 2023). 

ɺʲʧʨʝʢʠ ʯʝ OPG/RANKL ʦʩʪʘ, ʧʨʠ ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ ʦʪ ʇʂ, ʝ ʦʙʝʢʪ ʥʘ ʨʝʜʠʮʘ 

ʠʟʩʣʝʜʚʘʥʠʷ (Radhika Sharma 2008; Kamiya et al., 2011; Todenhºfer et al., 2014; Jung and Lien, 

2014; Okamoto, 2021; Jiang, 2025), ʧʦʚʝʯʝʪʦ ʜʘʥʥʠ ʨʘʟʛʣʝʞʜʘʪ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ ʪʝʟʠ 

ʤʘʨʢʝʨʠ ʠʟʦʣʠʨʘʥʦ, ʧʨʠ ʚʝʯʝ ʠʟʚʝʩʪʝʥ ʤʝʪʘʩʪʘʪʠʯʝʥ ʩʪʘʪʫʩ ʠʣʠ ʙʝʟ ʧʨʷʢʘ ʚʨʝʤʝʚʘ ʩʲʧʦʩʪʘʚʢʘ 

ʤʝʞʜʫ ʙʠʦʭʠʤʠʯʥʠʪʝ ʤʘʨʢʝʨʠ ʠ ʦʙʨʘʟʥʘʪʘ ʥʘʭʦʜʢʘ. 

ʎʝʣʪʘ ʥʘ ʪʦʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʧʨʦʩʣʝʜʷʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʝʨʫʤʥʠʪʝ 

ʥʠʚʘ ʥʘ ʢʣʶʯʦʚʠ ʩʢʝʣʝʪʥʠ ʠ ʢʣʠʥʠʯʥʠ ʤʘʨʢʝʨʠ ï OPG, RANKL, PSA ʠ Gleason score ʠ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʩʪʥʘ ʩʮʠʥʪʠʛʨʘʬʠʷ ʠ SPECT/CT ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʇʂ, ʥʘ ʢʦʠʪʦ ʟʘ ʧʨʲʚ ʧʲʪ 

ʩʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘʪ ʂʄ. 

 

2. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ʊʦʚʘ ʝ ʧʠʣʦʪʥʦ ʧʨʦʫʯʚʘʥʝ, ʚ ʢʦʝʪʦ ʙʷʭʘ ʚʢʣʶʯʝʥʠ 40 ʧʘʮʠʝʥʪʘ ʩ ʭʠʩʪʦʣʦʛʠʯʥʦ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʇʂ. ʇʘʮʠʝʥʪʠʪʝ ʙʷʭʘ ʨʘʟʜʝʣʝʥʠ ʥʘ ʜʚʝ ʛʨʫʧʠ (n = 20 ʚʩʷʢʘ): ʛʨʫʧʘ ʩʲʩʪʦʷʱʘ 

ʩʝ ʦʪ ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʩ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʂʄ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ, ʙʝʟ ʦʪʢʨʠʪʠ ʜʦ 

ʤʦʤʝʥʪʘ ʂʄ, ʢʘʪʦ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʚʢʣʶʯʚʘʥʝ ʠ ʠʟʢʣʶʯʚʘʥʝ ʙʷʭʘ ʩʪʨʠʢʪʥʦ ʩʧʘʟʝʥʠ ʩʧʦʨʝʜ 

ʥʘʣʠʯʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʧʘʮʠʝʥʪʘ. ɺʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʧʦʜʧʠʩʘʭʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ 

ʟʘ ʫʯʘʩʪʠʝ, ʘ ʧʨʦʪʦʢʦʣʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʙʝ ʦʜʦʙʨʝʥ ʦʪ ʂʦʤʠʩʠʷ ʧʦ ʥʘʫʯʥʘ ʝʪʠʢʘ ʢʲʤ ʄʋ ï 

ʇʣʦʚʜʠʚ (ˉ P-169 ʦʪ 19.01.2024 ʛ.). ɹʷʭʘ ʩʧʘʟʝʥʠ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʍʝʣʟʠʥʢʩʢʘʪʘ ʜʝʢʣʘʨʘʮʠʷ.  

ɿʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ ʙʝ ʧʨʦʚʝʜʝʥʘ ʢʦʩʪʥʘ ʩʮʠʥʪʠʛʨʘʬʠʷ ʠ SPECT/CT, 

ʠʟʚʲʨʰʝʥʠ ʩ 99mTc-ʙʝʣʷʟʘʥ ʤʝʪʠʣʝʥʜʠʬʦʩʬʦʥʘʪ (MDP). ʆʙʨʘʟʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʙʷʭʘ 

ʧʨʦʚʝʜʝʥʠ ʥʘ ʘʧʘʨʘʪ Symbia Intevo 6 (Siemens). ɼʝʪʝʢʪʠʨʘʥʝʪʦ ʩʝ ʦʩʲʱʝʩʪʚʠ ʯʨʝʟ 

ʥʠʩʢʦʝʥʝʨʛʠʡʥʠ ʢʦʣʠʤʘʪʦʨʠ ʩ ʚʠʩʦʢʘ ʨʝʟʦʣʶʮʠʷ (LEHR), ʢʘʪʦ ʧʨʦʪʦʢʦʣʲʪ ʥʘ ʩʢʘʥʠʨʘʥʝ 

ʚʢʣʶʯʚʘʰʝ ʩʪʘʥʜʘʨʪʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ whole-body ʢʦʩʪʥʘ ʩʮʠʥʪʠʛʨʘʬʠʷ ʠ ʧʦʩʣʝʜʚʘʱʦ 

SPECT/CT. ɺ ʜʝʥʷ ʥʘ ʥʫʢʣʝʘʨʥʦ ʤʝʜʠʮʠʥʩʢʦʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʦʪ ʚʩʝʢʠ ʧʘʮʠʝʥʪ ʙʝʰʝ ʚʟʝʪʘ 

ʚʝʥʦʟʥʘ ʢʨʲʚ, ʧʨʝʜʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʢʘ. ʇʦʣʫʯʝʥʠʷʪ ʦʪ ʪʷʭ ʩʝʨʫʤ ʙʝʰʝ 

ʩʲʭʨʘʥʝʥ ʩʧʘʟʚʘʡʢʠ ʧʦʜʭʦʜʷʱʘʪʘ ʟʘ ʪʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ (-20 C ʠʣʠ -80 C) ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʧʨʝʧʦʨʲʢʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʉʝʨʫʤʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ OPG ʠ RANKL ʙʝʰʝ 

ʦʧʨʝʜʝʣʝʥʘ ʯʨʝʟ ʠʤʫʥʦ-ʝʥʟʠʤʝʥ ʘʥʘʣʠʟ (ELISA) ʤʝʪʦʜ, ʘ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ tPSA ʙʷʭʘ 

ʦʧʨʝʜʝʣʝʥʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʥ ʠʤʫʥʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟʘʪʦʨ ʥʘ ʭʝʤʠʣʫʤʠʥʠʩʮʝʥʪʝʥ ʧʨʠʥʮʠʧ. 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ MannïWhitney U ʪʝʩʪ, ʪʲʡ ʢʘʪʦ ʥʝ 

ʦʪʛʦʚʘʨʷʭʘ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʧʨʝʮʝʥʝʥʦ ʯʨʝʟ ShapiroïWilk ʪʝʩʪ. 

ʂʦʨʝʣʘʮʠʦʥʥʠʷʪ ʘʥʘʣʠʟ ʤʝʞʜʫ OPG, RANKL, PSA ʠ Gleason score ʙʝʰʝ ʠʟʚʲʨʰʝʥ ʩ 

Spearman rank correlation coefficient, ʧʨʝʜʚʠʜ ʥʝʧʘʨʘʤʝʪʨʠʯʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ mean Ñ SEM, ʢʘʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʝ ʧʨʠʝʪʘ ʧʨʠ p 

< 0.05. 
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3. ʈɽɿʋʃʊɸʊʀ 

ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘʰʝ ʦʪ ʪʘʟʠ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʂʄ 

(71.35 Ñ 1.66 ʛ. ʩ/ʫ 74.20 Ñ 1.59 ʛ., p>0.05). ʋʩʪʘʥʦʚʠʭʤʝ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ 

ʥʘ OPG ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʥʦʚʦʦʪʢʨʠʪʠ ʂʄ (p<0.05), ʜʦʢʘʪʦ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ RANKL ʥʝ ʩʝ 

ʨʘʟʣʠʯʘʚʘʭʘ ʦʪ ʪʝʟʠ ʥʘ ʢʦʥʪʨʦʣʠʪʝ (p>0.05) (ʬʠʛ. 1). ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʝʟʠ ʨʘʟʣʠʯʠʷ, 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ OPG/RANKL ʙʝʰʝ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʧʦ-ʚʠʩʦʢʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʂʄ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʛʨʫʧʘʪʘ ʙʝʟ ʂʄ (0.218 Ñ 0.08 ʩ/ʫ 0.256 Ñ 0.04 ʛ., p< 0.05). 
 

 
ʌʠʛʫʨʘ 1. ʉʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ OPG ʠ RANKL ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʇʂ, ʨʘʟʜʝʣʝʥʠ ʩʧʦʨʝʜ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ (*p<0.05). 

ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʂʄ ʫʩʪʘʥʦʚʠʭʤʝ ʧʦ-ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ PSA ʠ Gleason score 

ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʢʦʥʪʨʦʣʠʪʝ p< 0.01 (ʬʠʛ. 2). 

ʋʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʥʠʚʘʪʘ ʥʘ PSA ʧʦʣʦʞʠʪʝʣʥʦ ʢʦʨʝʣʠʨʘʪ ʩ OPG (r= +0.46, p<0.01), ʩ 

Gleason score (r= +0.59, p=0.001) ʠ OPG/RANKL ʩʲʦʪʥʦʰʝʥʠʝʪʦ (r= +0.39, p<0.05). Gleason 

score ʠʤʘʰʝ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʦʥʥʘ ʟʘʚʠʩʠʤʦʩʪ ʩ OPG (r= +0.41, p<0.05), ʢʘʢʪʦ ʠ ʩʲʩ 

ʩʲʦʪʥʦʰʝʥʠʝʪʦ OPG/RANKL (r= +0.44, p<0.01). ɺʲʧʨʝʢʠ ʯʝ ʫʩʪʘʥʦʚʠʭʤʝ ʟʥʘʯʠʤʠ ʢʦʨʝʣʘʮʠʠ 

ʟʘ ʮʷʣʘʪʘ ʢʦʭʦʨʪʘ, ʘʥʘʣʠʟʲʪ ʧʦ ʛʨʫʧʠ ʥʝ ʨʘʟʢʨʠʚʘ ʩʧʝʮʠʬʠʯʥʠ ʚʟʘʠʤʦʚʨʲʟʢʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ (p>0.05). 
 

 
ʌʠʛʫʨʘ 2. ʉʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ PSA ʠ Gleason score ʧʨʠ ʧʘʮʠʝʥʪʠ ʇʂ, ʨʘʟʜʝʣʝʥʠ 

ʩʧʦʨʝʜ ʥʘʣʠʯʠʝʪʦ ʥʘ ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ (**p< 0.01). 

 

4. ɼʀʉʂʋʉʀʗ  

ʇʨʝʜʠʰʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʠʟʩʣʝʜʚʘʣʠ ʜʠʘʛʥʦʩʪʠʯʝʥ ʠ ʧʨʦʛʥʦʩʪʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʩʝʨʫʤʥʠ ʤʘʨʢʝʨʠ ʥʘ ʢʦʩʪʥʠʷ ʤʝʪʘʙʦʣʠʟʲʤ ʧʨʠ ʇʂ, ʥʦ ʜʘʥʥʠʪʝ ʩʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ ʠ ʜʦ 

ʤʦʤʝʥʪʘ ʥʝ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʷʩʥʠ ʙʠʦʭʠʤʠʯʥʠ ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʢʦʩʪʥʦ-ʤʝʪʘʩʪʘʪʠʯʥʘʪʘ 

ʙʦʣʝʩʪ. ʅʘʪʨʫʧʚʘʱʠ ʩʝ ʜʦʢʘʟʘʪʝʣʩʪʚʘ ʩʦʯʘʪ, ʯʝ ʩʠʛʥʘʣʥʠʷʪ ʧʲʪ OPG/RANKL/RANK ʝ 

ʮʝʥʪʨʘʣʝʥ ʤʝʜʠʘʪʦʨ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʪʫʤʦʨʘ ʠ ʢʦʩʪʪʘ. ʅʝʛʦʚʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʢʘʪʦ ʧʦʪʝʥʮʠʘʣʥʠ ʙʠʦʤʘʨʢʝʨʠ ʟʘ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʦʪʛʦʚʦʨ. 
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ʅʘʩʪʦʷʱʦʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʨʦʫʯʚʘʥʝ, ʧʨʦʚʝʜʝʥʦ ʚʲʨʭʫ ʧʘʮʠʝʥʪʠ ʩ ʇʂ, ʩ ʥʦʚʦʦʪʢʨʠʪʠ 

ʂʄ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʯʨʝʟ ʢʦʩʪʥʘ ʩʮʠʥʪʠʛʨʘʬʠʷ ʠ SPECT/CT, ʫʩʪʘʥʦʚʷʚʘ ʟʥʘʯʠʤʠ ʨʘʟʣʠʯʠʷ 

ʚ ʥʠʚʘʪʘ ʥʘ ʢʣʶʯʦʚʠ ʢʣʠʥʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʤʘʨʢʝʨʠ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩ ʠ ʙʝʟ ʂʄ. ʉ ʮʝʣ 

ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʦʧʪʠʤʘʣʥʘ ʪʦʯʥʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʩʝʨʫʤʥʠʪʝ ʧʨʦʙʠ ʙʷʭʘ ʚʟʝʪʠ ʚ ʜʝʥʷ ʥʘ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʥʫʢʣʝʘʨʥʦ ʤʝʜʠʮʠʥʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ 

ʪʷʭʥʘʪʘ ʚʟʘʠʤʦʚʨʲʟʢʘ ʚ ʨʘʥʥʠʪʝ ʝʪʘʧʠ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

ʋʩʪʘʥʦʚʝʥʘʪʘ ʧʦ-ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ PSA ʚ ʛʨʫʧʘʪʘ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʂʄ, ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʙʝʟ ʂʄ ʧʦʪʚʲʨʞʜʘʚʘ ʜʘʥʥʠ ʦʪ ʧʨʝʜʠʰʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʦʠʪʦ ʩʲʦʙʱʘʚʘʪ, ʯʝ 

ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ PSA ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʦʣʦʞʠʪʝʣʝʥ ʨʝʟʫʣʪʘʪ ʟʘ 

ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ (Zafeirakis et al., 2010; Evangelista et al., 2016). ʀʟʩʣʝʜʚʘʥʝ ʠʜʝʥʪʠʬʠʮʠʨʘ 

ʧʨʘʛʦʚʘ ʩʪʦʡʥʦʩʪ ʥʘ PSA ʦʪ 10 ng/mL, ʢʦʷʪʦ ʟʥʘʯʠʤʦ ʢʦʨʝʣʠʨʘ ʩ ʧʦʣʦʞʠʪʝʣʥʠʪʝ ʥʘʭʦʜʢʠ ʦʪ 

SPECT/CT (de Leiris et al., 2020). 

ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʫʩʪʘʥʦʚʠ ʟʥʘʯʠʤʦ ʧʦ-ʚʠʩʦʢ Gleason score ʧʨʠ ʤʝʪʘʩʪʘʪʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ, 

ʢʦʝʪʦ ʧʦʪʚʲʨʞʜʘʚʘ, ʯʝ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʧʦ-ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʥʘ ʟʣʦʢʘʯʝʩʪʚʝʥʦʩʪ ʥʘ ʪʫʤʦʨʘ ʝ 

ʧʨʷʢʦ ʩʚʲʨʟʘʥʘ ʩ ʤʝʪʘʩʪʘʪʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ ʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʢʦʩʪʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ.  

ʅʠʝ ʫʩʪʘʥʦʚʠʭʤʝ, ʯʝ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʇʂ ʠ ʂʄ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ OPG, 

ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʘʥʥʠ ʦʪ ʧʨʝʜʠʰʥʠ ʧʨʦʫʯʚʘʥʠʷ (Rychlik et al., 2010; Zang, 2016; 

Siampanopoulou et al., 2016), ʥʦ ʥʷʤʘʰʝ ʨʘʟʣʠʯʠʷ ʚ ʩʝʨʫʤʥʠʪʝ ʥʠʚʘ ʥʘ RANKL, ʢʦʝʪʦ 

ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʜʨʫʛʠ ʧʨʦʫʯʚʘʥʠʷ (Kamiya et al., 2011). ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ RANKL ʥʝ ʝ 

ʟʥʘʯʠʤ ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ ʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʇʂ. ɼʘʥʥʠʪʝ ʦʪʥʦʩʥʦ ʧʨʦʤʝʥʠʪʝ ʚ 

RANKL ʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʩʘ OPG/RANKL ʩʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ. ʉʲʦʙʱʘʚʘ ʩʝ ʢʘʢʪʦ ʟʘ ʧʦ-ʚʠʩʦʢʠ 

ʦʙʱʠ ʩʪʦʡʥʦʩʪʠ ʥʘ RANKL ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʂʄ (Rachner, 2019), ʪʘʢʘ ʠ ʟʘ ʣʠʧʩʘʪʘ ʥʘ ʨʘʟʣʠʯʠʷ 

(Julie et al., 2001; Jung, 2003) ʠʣʠ ʚ OPG/RANKL ʩʲʦʪʥʦʰʝʥʠʝʪʦ (Rachner, 2019) ʧʨʠ ʨʘʟʣʠʯʥʠ 

ʦʥʢʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʩ ʂʄ. ʅʠʝ ʫʩʪʘʥʦʚʠʭʤʝ ʯʝ ʩʲʦʪʥʦʰʝʥʠʝʪʦ OPG/RANKL ʝ ʧʦ-

ʚʠʩʦʢʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʂʄ ʦʪʢʦʣʢʦʪʦ ʦʪ ʪʝʟʠ ʙʝʟ ʂʄ, ʢʦʝʪʦ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʦʪ ʧʨʝʜʠʰʥʠ 

ʧʨʦʫʯʚʘʥʠʷ (Rychlik et al., 2010). ʅʘʰʠʪʝ ʜʘʥʥʠ ʧʨʝʜʧʦʣʘʛʘʪ ʚʲʟʤʦʞʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʘ 

ʨʝʘʢʮʠʷ ʥʘ ʧʦʚʠʰʝʥʘʪʘ ʢʦʩʪʥʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʤʝʪʘʩʪʘʪʠʯʝʥ ʧʨʦʮʝʩ, ʯʨʝʟ ʫʚʝʣʠʯʝʥʘ 

ʧʨʦʜʫʢʮʠʷ ʥʘ OPG, ʢʦʡʪʦ ʠʥʭʠʙʠʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ RANK ʠ RANKL ʠ ʪʦʚʘ ʝ ʥʘʡ-

ʚʝʨʦʷʪʥʦ ʩʚʲʨʟʘʥʦ ʩ ʦʩʪʝʦʙʣʘʩʪʥʠʷ ʪʠʧ ʥʘ ʢʦʩʪʥʠʪʝ ʤʝʪʘʩʪʘʟʠ, ʜʦʤʠʥʠʨʘʱʠ ʧʨʠ ʇʂ (Fang et 

al., 2014; Baldessari et al., 2023).  

ʋʩʪʘʥʦʚʝʥʠʪʝ ʧʦʟʠʪʠʚʥʠ ʢʦʨʝʣʘʮʠʦʥʥʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʚʘʪʘ ʥʘ PSA ʩ OPG, 

Gleason score ʠ OPG/RANKL ʩʲʦʪʥʦʰʝʥʠʝʪʦ, ʢʘʢʪʦ ʠ ʥʘ Gleason score ʩ OPG ʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ 

OPG/RANKL, ʩʘ ʚʘʣʠʜʥʠ ʟʘ ʮʷʣʘʪʘ ʢʦʭʦʨʪʘ, ʥʦ ʥʝ ʠ ʟʘ ʘʥʘʣʠʟʘ ʧʦ ʛʨʫʧʠ ʟʘ ʩʧʝʮʠʬʠʯʥʠ 

ʚʟʘʠʤʦʚʨʲʟʢʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʪʝʟʠ ʚʟʘʠʤʦʚʨʲʟʢʠ ʩʘ 

ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʇʂ, ʥʦ ʥʝ ʩʘ ʧʨʠʮʠʟʥʠ ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʧʦʷʚʘʪʘ ʥʘ ʂʄ.ʊʦʚʘ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʝ ʜʘ 

ʩʝ ʜʲʣʞʠ ʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʥʘʧʨʘʚʝʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ, ʢʘʪʦ ʤʘʣʲʢ ʙʨʦʡ ʫʯʘʩʪʥʠʮʠ 

ʠ ʣʠʧʩʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʚʲʚ ʚʨʝʤʝʪʦ. 

ɺʲʟʨʘʩʪʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʥʝ ʧʦʢʘʟʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʟʘʚʠʩʠʤʦʩʪ ʩ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʤʝʪʘʩʪʘʟʠ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʙʠʦʭʠʤʠʯʥʠʪʝ ʠ ʭʠʩʪʦʣʦʛʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʧʦ-ʥʘʜʝʞʜʥʠ 

ʧʨʦʛʥʦʩʪʠʯʥʠ ʬʘʢʪʦʨʠ ʦʪ ʜʝʤʦʛʨʘʬʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

5. ɿɸʂʃʖʏɽʅʀɽ 

ʅʘʩʪʦʷʱʦʪʦ ʧʠʣʦʪʥʦ ʧʨʦʫʯʚʘʥʝ ʜʝʤʦʥʩʪʨʠʨʘ, ʯʝ ʧʘʮʠʝʥʪʠʪʝ ʩ ʇʂ ʠ ʥʦʚʦʦʪʢʨʠʪʠ 

ʢʦʩʪʥʠ ʤʝʪʘʩʪʘʟʠ ʠʤʘʪ ʟʥʘʯʠʤʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ PSA, Gleason score, OPG ʠ 

OPG/RANKL ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʘʮʠʝʥʪʠ ʙʝʟ ʤʝʪʘʩʪʘʪʠʯʥʦ ʟʘʩʷʛʘʥʝ. ʃʠʧʩʘʪʘ ʥʘ ʩʲʱʝʩʪʚʝʥʘ 

ʨʘʟʣʠʢʘ ʚ ʥʠʚʘʪʘ ʥʘ RANKL ʤʝʞʜʫ ʜʚʝʪʝ ʛʨʫʧʠ, ʩʲʯʝʪʘʥʘ ʩ ʧʦʚʠʰʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ OPG, 

ʚʝʨʦʷʪʥʦ ʦʪʨʘʟʷʚʘ ʦʩʪʝʦʙʣʘʩʪʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʢʦʩʪʥʠʪʝ ʣʝʟʠʠ, ʭʘʨʘʢʪʝʨʝʥ ʟʘ ʧʨʦʩʪʘʪʥʠʷ 

ʢʘʨʮʠʥʦʤ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʜʢʨʝʧʷʪ ʨʦʣʷʪʘ ʥʘ ʩʠʛʥʘʣʥʠʷ ʧʲʪ OPG/RANKL/RANK, ʢʘʪʦ ʢʣʶʯʦʚ 

ʤʝʜʠʘʪʦʨ ʥʘ ʪʫʤʦʨʥʦ-ʢʦʩʪʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʧʦʩʣʫʞʘʪ ʢʘʪʦ 

ʧʦʪʝʥʮʠʘʣʝʥ ʙʠʦʤʘʨʢʝʨ ʟʘ ʧʨʦʛʨʝʩʠʷ ʠ ʤʦʥʠʪʦʨʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʦʛʣʝʜ ʠʟʷʩʥʷʚʘʥʝ ʨʦʣʷʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʦ 

ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʂʄ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʇʂ. 
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CONTEMPORARY NON -INVASIVE ASSESSMENT OF METABOLIC -

ASSOCIATED STEATOTIC LIVER DISEASE (MASLD) 

Stefan Granchʘrov1,2, Vladimir Andonov 1,3, Desislav Stanchev1,3 
1Second Department of Internal Diseases, Section of Gastroenterology, 

Medical University of Plovdiv 
2UMHAT ñEurohospitalò, Plovdiv 

3UMHAT  ñKaspelaò, Plovdiv 
 

Abstract:  Metabolic dysfunctionïassociated steatotic liver disease (MASLD) represents the 

most common chronic liver condition and is associated with the increasing global prevalence of 

metabolic syndrome and insulin resistance. Contemporary trends in diagnostics significantly favor 

non-invasive methods over liver biopsy with histological evaluation. Over the years, numerous 

serum biomarkers and imaging techniques have been introduced that crucially aid in establishing 

the diagnosis. The triglycerideïglucose index (TyG index) was initially validated as a marker of 

insulin resistance; however, recent clinical studies suggest a possible association between the TyG 

index and MASLD as well. Regarding non-invasive imaging methods supporting this diagnosis, 

attenuation imaging (ATI) is considered a promising technique, demonstrating diagnostic 

performance comparable even to liver biopsy. The analysis of data from our clinical study supports 

the hypothesis that the TyG index shows a significant association with MASLD, and that ATI 

outperforms conventional ultrasound (US) in the detection of hepatic steatosis. 

Keywords: Attenuation imaging, Insulin resistance, Metabolic dysfunction-associated 

steatotic liver disease, Triglyceride-glucose index 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʉʣʝʜ ʫʪʚʲʨʜʝʥʠʷ ʧʨʝʟ 2023 ʛ. ʢʦʥʩʝʥʩʫʩ Delphi, ʢʦʛʘʪʦ ʦʢʦʥʯʘʪʝʣʥʦ ʩʝ ʚʘʣʠʜʠʨʘ 

ʪʝʨʤʠʥʲʪ Ăʤʝʪʘʙʦʣʠʪʥʦ-ʘʩʦʮʠʠʨʘʥʘ ʩʪʝʘʪʦʟʥʘ ʯʝʨʥʦʜʨʦʙʥʘ ʙʦʣʝʩʪñ (ʄɸʉʏɹ ʠʣʠ MASLD), 

ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʘ ʩʪʝʘʪʦʟʘ (ʦʙʨʘʟʥʦ ʠʣʠ 

ʭʠʩʪʦʣʦʛʠʯʥʦ) ʠ ʥʘʣʠʯʠʝ ʥʘ ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʢʘʨʜʠʦʤʝʪʘʙʦʣʠʪʥʠ ʬʘʢʪʦʨʘ ï ʥʘʜʥʦʨʤʝʥʦ 

ʪʝʛʣʦ, ʟʘʪʣʲʩʪʷʚʘʥʝ (ʥʘʡ-ʚʝʯʝ ʮʝʥʪʨʘʣʥʦ) ï BMI >25 ʟʘ ʝʚʨʦʧʝʠʜʥʘ ʨʘʩʘ ʠʣʠ ʦʙʠʢʦʣʢʘ ʥʘ 

ʪʘʣʠʷʪʘ >94ʩʤ ʟʘ ʤʲʞʝ ʠ >80ʩʤ ʟʘ ʞʝʥʠ; ʭʠʧʝʨʛʣʠʢʝʤʠʷ ï ʩʝʨʫʤʥʘ ʛʣʶʢʦʟʘ ʥʘ ʛʣʘʜʥʦ 5,6-6,9 

mmol/l ʠʣʠ 7,8-11 mmol/l 2 ʯʘʩʘ ʩʣʝʜ ʆɻʊʊ, ʢʘʢʪʦ ʠ HbA1c ʚ ʠʥʪʝʨʚʘʣʘ 5.7-6.4%); ʚʠʩʦʢʦ 

ʘʨʪʝʨʠʘʣʥʦ ʥʘʣʷʛʘʥʝ ï ʘʪʝʨʠʘʣʥʦ ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ >130/85 ʠʣʠ ʚʝʯʝ ʫʩʪʘʥʦʚʝʥ ʧʨʠʝʤ ʥʘ 

ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʤʝʜʠʢʘʤʝʥʪʠ; ʟʘʚʠʰʝʥʠ ʧʣʘʟʤʝʥʠ ʪʨʠʛʣʠʮʝʨʠʜʠ ï ʩʝʨʫʤʥʠ 

ʪʨʠʛʣʠʮʝʨʠʜʠ >1,7mmol/l ʠʣʠ ʚʝʯʝ ʫʩʪʘʥʦʚʝʥʘ ʩʧʝʮʠʬʠʯʥʘ ʪʝʨʘʧʠʷ ʟʘ ʧʦʥʠʞʘʚʘʥʝʪʦ ʠʤ; 

ʧʦʥʠʞʝʥ HDL ï HDL-ʭʦʣʝʩʪʝʨʦʣ <1mmol/l ʟʘ ʤʲʞʝ ʠʣʠ <1,3mmol/l ʟʘ ʞʝʥʠ (Loomba, 2024). 

ʂʲʤ 2024 ʛ. ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 38% ʦʪ ʚʲʟʨʘʩʪʥʠʪʝ ʩʪʨʘʜʘʪ ʦʪ ʩʪʝʘʪʦʟʥʘ ʙʦʣʝʩʪ, 
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ʩʚʲʨʟʘʥʘ ʩ ʤʝʪʘʙʦʣʠʪʥʘ ʜʠʩʬʫʥʢʮʠʷ (Younossi, 2025). ʆʢʦʣʦ 15% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʄɸʉʏɹ 

ʧʨʦʛʨʝʩʠʨʘʪ ʜʦ ʤʝʪʘʙʦʣʠʪʥʦ-ʘʩʦʮʠʠʨʘʥ ʩʪʝʘʪʦʭʝʧʘʪʠʪ (ʄɸʉʍ ʠʣʠ MASH), ʢʦʡʪʦ ʦʪ ʩʚʦʷ 

ʩʪʨʘʥʘ ʧʦʚʠʰʘʚʘ ʟʥʘʯʠʤʦ ʨʠʩʢʦʚʝʪʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʞʢʘ ʬʠʙʨʦʟʘ, ʨʝʩʧʝʢʪʠʚʥʦ ï 

ʯʝʨʥʦʜʨʦʙʥʘ ʮʠʨʦʟʘ ʩ ʚʩʠʯʢʠʪʝ Ⱬ ʫʩʣʦʞʥʝʥʠʷ (Steinberg, 2025). 

ɺ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʪʥʦʰʝʥʠʝ ʩʘ ʠʟʚʝʩʪʥʠ ʤʥʦʞʝʩʪʚʦ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ, 

ʧʨʝʜʨʘʟʧʦʣʘʛʘʱʠ ʧʦʷʚʘʪʘ ʥʘ ʄɸʉʏɹ, ʢʘʪʦ ʥʘʡ-ʚʘʞʥʠʪʝ ʦʪ ʢʦʠʪʦ ʙʠʚʘʪ ʢʘʢʪʦ ʩʣʝʜʚʘ ï 

ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ (ʀʈ) (Sakurai, 2021), ʥʘʜʥʦʨʤʝʥʦ ʪʝʛʣʦ/ʟʘʪʣʲʩʪʷʚʘʥʝ, ʫʩʚʦʷʚʘʥʝ ʥʘ 

ʥʝʟʜʨʘʚʦʩʣʦʚʥʠ ʭʨʘʥʠʪʝʣʥʠ ʥʘʚʠʮʠ, ʟʘʩʝʜʥʘʣ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ, ʛʝʥʝʪʠʯʥʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ 

(ʩʯʠʪʘʥʘ ʟʘ ʚʦʜʝʱʘ ʧʨʠ ʪ.ʥʘʨ. ñlean MASLDò), ʭʦʨʤʦʥʘʣʝʥ ʜʠʩʙʘʣʘʥʩ (RochoŒ, 2024), ʢʘʢʪʦ ʠ 

ʯʨʝʚʥʘʪʘ ʜʠʩʙʠʦʟʘ ʩ ʧʦʚʠʰʝʥ ʠʥʪʝʩʪʠʥʘʣʝʥ ʧʝʨʤʝʘʙʠʣʠʪʝʪ (Li, 2024). 

 

2. ʀɿʃʆɾɽʅʀɽ 

1. ʉʝʨʫʤʥʘ ʥʝʠʥʚʘʟʠʚʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʄɸʉʏɹ  

ʉʲʱʝʩʪʚʫʚʘ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʩʢʦʨʦʚʝ ʠ ʠʥʜʝʢʩʠ ʟʘ ʨʘʥʥʘ ʜʝʪʝʢʮʠʷ ʥʘ ʄɸʉʏɹ, 

ʢʘʪʦ Fatty Liver Index, NashTest, Hepatic Steatosis Index, SteatoTest, OxNASH score, ɸspartate 

ɸminotransferase/ɸlanine ɸminotransferase (AST/ALT) ratio, Enhanced Liver Fibrosis, FIB-4, 

FIB-12, ʢʦʠʪʦ ʦʙʘʯʝ ʩʘ ʪʨʫʜʦʝʤʢʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ, ʪʲʡ ʢʘʪʦ ʩʲʜʲʨʞʘʪ ʤʥʦʞʝʩʪʚʦ ʚʝʣʠʯʠʥʠ ʩ 

ʪʝʭʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʠ ʬʦʨʤʫʣʠ (Wang, 2022). ʇʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʜʘʚʘʪ ʟʘʜʦʚʦʣʠʪʝʣʥʘ 

ʦʮʝʥʢʘ ʟʘ ʧʨʝʜʠʢʮʠʷʪʘ ʥʘ ʥʘʧʨʝʜʥʘʣʘ ʬʠʙʨʦʟʘ, ʥʦ ʥʝ ʧʦʢʘʟʚʘʪ ʩʲʧʦʩʪʘʚʠʤʠ ʩ ʯʝʨʥʦʜʨʦʙʥʘʪʘ 

ʙʠʦʧʩʠʷ ʨʘʟʫʣʪʘʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʄɸʉʏɹ (FrŃczek, 2025).  

ɼʨʫʛ ʦʙʝʱʘʚʘʱ ʥʝʠʥʚʘʟʠʚʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʦʮʝʥʢʘ ʥʘ ʄɸʉʏɹ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʜʝʢʩʲʪ 

ʪʨʠʛʣʠʮʝʨʠʜʠ-ʛʣʶʢʦʟʘ (TyG index). ʄʘʪʝʤʘʪʠʯʝʩʢʠʷʪ ʤʦʜʝʣ ʥʘ TyG index ʝ ʧʨʝʜʣʦʞʝʥ ʟʘ 

ʧʲʨʚʠ ʧʲʪ ʦʪ ʉʠʤʝʥʪʘʣ ʠ ʢʦʣʝʢʪʠʚ ʧʨʝʟ 2008ʛ ʟʘ ʦʮʝʥʢʘ ʥʘ ʠʥʩʫʣʠʥʦʚʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʠ 

ʧʦʢʘʟʚʘ ʩʫʧʝʨʠʦʨʥʦʩʪ ʩʧʨʷʤʦ HOMA-IR ʚ ʛʦʣʝʤʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ. ʇʨʝʜʚʠʜ 

ʦʩʥʦʚʦʧʦʣʘʛʘʱʘʪʘ ʨʦʣʷ ʥʘ ʧʦʩʣʝʜʥʘʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʄɸʉʏɹ, TyG-ʠʥʜʝʢʩʲʪ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʝʬʝʢʪʠʚʝʥ, ʧʨʘʢʪʠʯʝʥ ʠ ʜʦʩʪʲʧʝʥ ʤʘʨʢʝʨ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʪʝʘʪʦʟʘʪʘ ʩ ʚʠʩʦʢʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪ, ʘ ʠʤʝʥʥʦ 73% ʢʲʤ 67% ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʄɸʉʏɹ (Wan H, 

2025 Jun). ʀʟʯʠʩʣʷʚʘ ʩʝ ʧʦ ʩʣʝʜʥʘʪʘ ʬʦʨʤʫʣʘ ï TyG index = ln (ʪʨʠʛʣʠʮʝʨʠʜʠ ʭ ʛʣʶʢʦʟʘ/2). ɺ 

ʛʦʣʷʤʦ ʢʨʦʩ-ʩʝʢʮʠʦʥʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ National Health and Nutrition Examination Survey (1999-

2020) ʩ ʥʘʜ 34000 ʫʯʘʩʪʥʠʮʠ ʝ ʩʨʘʚʥʝʥʘ ʧʨʝʜʠʢʪʠʚʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ TyG-ʠʥʜʝʢʩʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. ʇʨʠʙʣʠʟʠʪʝʣʥʦ 30% ʦʪ ʫʯʘʩʪʥʠʮʠʪʝ ʧʦʧʘʜʘʪ 

ʚ ʛʨʫʧʘʪʘ ʩ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ, ʩʧʨʷʤʦ ʢʨʠʪʝʨʠʠʪʝ ʥʘ IDF (International Diabetes Federation) 

ʧʨʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ TyG-ʠʥʜʝʢʩʘ ʩ ʦʪʧʨʘʚʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʲʱʠʷ ʦʪ 8,75 (Sun, 2025). 

ɺ ʤʘʱʘʙʝʥ ʤʝʪʘʘʥʘʣʠʟ, ʚʢʣʶʯʚʘʱ 17 ʧʨʦʫʯʚʘʥʠʷ ʩ ʥʘʜ 121000 ʫʯʘʩʪʥʠʮʠ, ʧʨʦʚʝʜʝʥʠ 

ʤʝʞʜʫ 2017 ʠ 2022 ʛʦʜʠʥʘ ʚ ʂʠʪʘʡ, ʂʦʨʝʷ, ʗʧʦʥʠʷ, ʀʨʘʥ, ʊʘʡʚʘʥ, ʌʨʘʥʮʠʷ ʠ ʊʫʨʮʠʷ ʩʝ ʦʮʝʥʷ 

TyG-index ʠ ʢʦʨʝʣʘʮʠʷʪʘ ʤʫ ʩ ʯʝʩʪʦʪʘʪʘ ʥʘ ʄɸʉʏɹ ʚ ʨʘʟʣʠʯʥʠ ʧʦʧʫʣʘʮʠʠ. ɺ 14 ʦʪ ʩʪʫʜʠʠʪʝ 

ʩʪʝʘʪʦʟʘʪʘ e ʦʮʝʥʝʥʘ ʝʭʦʛʨʘʬʩʢʠ, ʘ ʚ ʦʩʪʘʥʘʣʠʪʝ ï ʯʨʝʟ ʯʝʨʥʦʜʨʦʙʥʘ ʙʠʦʧʩʠʷ ʠʣʠ ʩʢʦʨʦʚʝ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʜʘʥʥʠ ʧʦ-ʚʠʩʦʢʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ TyG-index-ʘ ʢʦʨʝʣʠʨʘʪ ʩ ʧʦ-

ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʄɸʉʏɹ, ʘ ʢʘʪʦ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʩʝ ʧʨʠʝʤʘ ʩʪʦʡʥʦʩʪ 8,5. ɼʨʫʛ ʠʥʪʝʨʝʩʝʥ 

ʠʟʚʦʜ ʦʪ ʪʦʟʠ ʤʝʪʘʘʥʘʣʠʟ ʝ, ʯʝ ʩ ʧʦʚʠʰʘʚʘʥʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ TyG-index (ʚ ʯʝʪʠʨʠ ʠʥʪʝʨʚʘʣʘ) 

ʩʝ ʫʚʝʣʠʯʘʚʘ ʨʝʩʧʝʢʪʠʚʥʦ ʯʝʩʪʦʪʘʪʘ ʥʘ ʩʪʝʘʪʦʟʘʪʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ ï 30.9% ʢʲʤ 53.3%, ʢʲʤ 

71.7%, ʢʲʤ 86.4% (Beran, 2022). ɺ ʜʨʫʛʦ ʛʦʣʷʤʦ ʢʣʠʥʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʝ ʫʩʪʘʥʦʚʝʥʘ ʩʠʣʥʘ 

ʧʦʣʦʞʠʪʝʣʥʘ ʘʩʦʮʠʘʮʠʷ ʤʝʞʜʫ TyG index-a ʠ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʄɸʉʏɹ ʚ ʣʠʥʝʘʨʝʥ ʤʦʜʝʣ, 

ʢʘʪʦ ʩ ʚʩʷʢʘ ʝʜʠʥʠʮʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʠʥʜʝʢʩʘ ʥʘʨʘʩʪʚʘ ʠ ʨʠʩʢʲʪ ʦʪ ʥʘʣʠʯʠʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʘ 

ʩʪʝʘʪʦʟʘ ʩ 2,84 ʧʲʪʠ (Ling, 2023). 

2. ʆʙʨʘʟʥʘ ʥʝʠʚʘʟʠʚʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʄɸʉʏɹ 

ʉʪʘʥʜʘʨʪʥʘʪʘ B-mode-ʝʭʦʛʨʘʬʠʷ ʥʘ ʯʝʨʝʥ ʜʨʦʙ ʧʦʟʚʦʣʷʚʘ, ʤʘʢʘʨ ʠ ʩʫʙʝʢʪʠʚʥʦ, ʜʘ ʩʝ 

ʦʮʝʥʠ ʚʠʟʫʘʣʥʦ ʩʪʝʧʝʥʪʘ ʥʘ ʩʪʝʘʪʦʟʘ. ɿʘ ʮʝʣʪʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʥʷʢʦʣʢʦ ʬʘʢʪʦʨʘ ï ʷʨʢʦʩʪʪʘ 

ʥʘ ʯʝʨʥʠʷ ʜʨʦʙ, ʢʦʥʪʨʘʩʪʘ ʤʝʞʜʫ ʥʝʛʦ ʠ ʝʭʦʛʝʥʥʦʩʪʪʘ ʥʘ ʜʝʩʥʠʷ ʙʲʙʨʝʢ, ʚʠʜʠʤʦʩʪʪʘ ʥʘ 

ʭʝʧʘʪʘʣʥʠʪʝ ʚʝʥʠ, ʝʭʦʛʨʘʬʩʢʠʷ ʦʙʨʘʟ ʥʘ ʜʠʘʬʨʘʛʤʘʪʘ ʠ ʜʨ. ʉʪʝʘʪʦʟʘʪʘ ʩʝ ʩʪʝʧʝʥʫʚʘ ʧʦ ʪʦʟʠ 

ʥʘʯʠʥ ʢʘʪʦ: ʣʠʧʩʚʘʱʘ (S0), ʣʝʢʦʩʪʝʧʝʥʥʘ (S1), ʫʤʝʨʝʥʘ (S2) ʠ ʪʝʞʥʦʩʪʝʧʝʥʥʘ (S3). B-mode 

ʝʭʦʛʨʘʬʠʷʪʘ ʝ ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʘ, ʥʝʠʥʚʘʟʠʚʥʘ, ʧʦʚʪʦʨʷʝʤʘ, ʝʚʪʠʥʘ, ʥʝʡʦʥʠʟʠʨʘʱʘ ʠ ʣʝʩʥʦ 

ʚʲʟʧʨʠʝʤʘʥʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʦʝʪʦ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ɸʩʦʮʠʘʮʠʷ ʟʘ ʀʟʫʯʘʚʘʥʝ 

ʥʘ ʏʝʨʥʠʷ ɼʨʦʙ (EASL) ʜʘ ʧʨʝʧʦʨʲʯʚʘ ʧʨʦʮʝʜʫʨʘʪʘ ʢʘʪʦ ʧʲʨʚʘ ʣʠʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ 



 

145 

 

ʄɸʉʏɹ (Hernaez, 2011; Dasarathy, 2009), ʚʲʧʨʝʢʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ (65%) 

ʟʘ S1. 

ʇʦ-ʥʘʜʝʞʜʥʘ ʠ ʧʦʢʘʟʘʪʝʣʥʘ ʤʝʪʦʜʠʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ). 

ɿʘʪʠʭʚʘʥʝʪʦ ʥʘ ʨʝʥʪʛʝʥʦʚʠʪʝ ʣʲʯʠ ʩʝ ʧʨʦʤʝʥʷ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘʪʨʫʧʘʥʠ 

ʪʨʠʛʣʠʮʝʨʠʜʠ ʚ ʯʝʨʥʦʜʨʦʙʥʠʷ ʧʘʨʝʥʭʠʤ, ʢʦʝʪʦ ʩʝ ʠʟʤʝʨʚʘ ʚ ʍʲʥʩʬʠʣʜʦʚʠ ʝʜʠʥʠʮʠ (Hounsfield 

unit ï HU). ʆʙʱʦʧʨʠʝʪʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʘ ʩʪʝʘʪʦʟʘ ʩʘ ʩʣʝʜʥʠʪʝ ï 

ʘʪʝʥʶʘʮʠʷ ʧʦ-ʤʘʣʢʘ ʦʪ 40 HU ʟʘ ʯʝʨʥʠʷ ʜʨʦʙ ʠʣʠ ʘʪʝʥʶʘʮʠʷ ʟʘ ʯʝʨʥʠʷ ʜʨʦʙ ʩ ʧʦʥʝ 10 HU ʧʦ-

ʥʠʩʢʘ ʦʪ ʪʘʟʠ ʥʘ ʩʣʝʟʢʘʪʘ (Starekova, 2021). 

ʀʟʢʣʶʯʠʪʝʣʥʦ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʥʝʠʥʚʘʟʠʚʥʠʪʝ ʦʙʨʘʟʥʠ ʤʝʪʦʜʠʢʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʄɸʉʏɹ ʧʦʢʘʟʚʘ MRI-PDFF (Magnetic Resonance Imaging ï Proton Density Fat Fraction). ʑʦ ʩʝ 

ʦʪʥʘʩʷ ʜʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʦʪʦ ʦʤʘʟʥʷʚʘʥʝ, ʷʜʨʝʥʦ-ʤʘʛʥʠʪʥʠʷʪ 

ʨʝʟʦʥʘʥʩ ʩʝ ʩʯʠʪʘ ʟʘ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ. ɺʠʩʦʢʘʪʘ ʮʝʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʦʪʭʚʲʨʣʷ ʚʲʟʤʦʞʥʦʩʪʪʘ 

ʜʘ ʙʲʜʝ ʥʘʣʦʞʝʥʦ ʚ ʨʫʪʠʥʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʨʘʢʪʠʢʘ (Qu, 2024). 

ɺʠʙʨʘʮʠʦʥʥʦ-ʢʦʥʪʨʦʣʠʨʘʥʘ ʪʨʘʥʟʠʝʥʪʥʘ ʝʣʘʩʪʦʛʨʘʬʠʷ (VCTE, FibroScan) 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʝʭʥʠʢʘ, ʢʦʷʪʦ ʝ ʤʝʞʜʫʥʘʨʦʜʥʦ ʚʘʣʠʜʠʨʘʥʘ ʟʘ ʥʝʠʥʚʘʟʠʚʥʦ ʠʟʤʝʨʚʘʥʝ ʥʘ 

ʯʝʨʥʦʜʨʦʙʥʘ ʬʠʙʨʦʟʘ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʚʲʚʝʞʜʘ ʤʦʜʘʣʥʦʩʪʪʘ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥ ʘʪʝʥʶʠʨʘʱ 

ʧʘʨʘʤʝʪʲʨ (CAP), ʦʪʨʘʟʷʚʘʱ ʟʘʪʠʭʚʘʥʝʪʦ ʥʘ ʫʣʪʨʘʟʚʫʢʦʚʘʪʘ ʚʲʣʥʘ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝʪʦ Ⱬ ʧʨʝʟ 

ʯʝʨʥʠʷ ʜʨʦʙ ʩʧʨʷʤʦ ʥʘʪʨʫʧʘʥʠʪʝ ʣʠʧʠʜʥʠ ʢʘʧʢʠ ʚ ʧʘʨʝʥʭʠʤʘ. ʄʝʨʥʘʪʘ ʝʜʠʥʠʮʘ ʝ dB/m ʠ 

ʚʘʨʠʨʘ ʤʝʞʜʫ 100 ʠ 400. ʄʝʪʦʜʲʪ ʠʤʘ ʟʥʘʯʠʤʦ ʧʦ-ʜʦʙʨʘ ʫʩʧʝʚʘʝʤʦʩʪ ʚ ʜʝʪʝʢʮʠʷʪʘ ʥʘ 

ʯʝʨʥʦʜʨʦʙʥʘʪʘ ʩʪʝʘʪʦʟʘ ʩʧʨʷʤʦ ʩʪʘʥʜʘʨʪʥʘ B-mode ʫʣʪʨʘʟʚʫʢʦʚʘ ʜʠʘʛʥʦʩʪʠʢʘ ï ʥʘʡ-ʚʝʯʝ ʧʨʠ 

S1 (Park, 2022). 

Attenuation Imaging (ATI) ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʦʚ ʥʝʠʥʚʘʟʠʚʝʥ ʤʝʪʦʜ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ 

ʥʘ ʯʝʨʥʦʜʨʦʙʥʘʪʘ ʩʪʝʘʪʦʟʘ. ʇʨʦʫʯʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ATI ʝ ʥʘʜʝʞʜʥʘ ʤʦʜʘʣʥʦʩʪ ʟʘ 

ʩʪʘʜʠʨʘʥʝ ʥʘ ʄɸʉʏɹ ʠ ʙʠ ʤʦʛʣʘ ʜʘ ʟʘʤʝʩʪʠ CAP ʩ FibroScan ʚ ʙʲʜʝʱʝ, ʧʦʨʘʜʠ ʧʦ-ʰʠʨʦʢʘ 

ʜʦʩʪʲʧʥʦʩʪ, ʧʦ-ʥʠʩʢʘ ʮʝʥʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʝʭʦʛʨʘʬʩʢʠ ʦʙʨʘʟ 

ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ (Hsu, 2021). ʂʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʘʪʝʥʶʘʮʠʷ (AC) ʠʤʘ ʩʣʝʜʥʘʪʘ ʤʝʨʥʘ ʝʜʠʥʠʮʘ ï 

dB/cm/MHz (Ozturk, 2023). ʉʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ ʧʨʦʫʯʚʘʥʠʷ, ʚ ʢʦʠʪʦ ʝ ʥʘʧʨʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʤʝʞʜʫ ATI ʠ CAP, ʝʜʥʦ ʦʪ ʢʦʠʪʦ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ 212 ʜʫʰʠ, ʧʨʠ ʢʦʠʪʦ ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʚʘʣʠʜʥʦ 

ʟʘʤʝʨʚʘʥʝ ʠ ʥʘ ʜʚʘʪʘ ʧʦʢʘʟʘʪʝʣʷ. ɼʠʘʛʥʦʩʪʠʯʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʦʜʘʣʥʦʩʪʪʘ ʟʘ ʜʝʪʝʢʮʠʷ ʥʘ 

ʄɸʉʏɹ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʪʝʧʝʥʠ ʝ ʩʨʘʚʥʠʤʘ ʩ CAP ʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʧʦ ʛʨʫʧʠ ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʣʠʧʩʚʘʱʘ (S0) ï ʜʦ 0,54, ʣʝʢʦʩʪʝʧʝʥʥʘ (S1) ï 0,55 ʜʦ 0,68, ʫʤʝʨʝʥʘ (S2) ï 0,69 ʜʦ 0,79 ʠ 

ʪʝʞʢʦʩʪʝʧʝʥʥʘ (S3) ï ʥʘʜ 0.80 dB/cm/MHz (Wang, 2024). ɼʨʫʛʠ ʩʪʫʜʠʠ ʜʦʢʘʟʚʘʪ, ʯʝ ATI 

ʧʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʥʝʠʚʘʟʠʚʥʘ ʦʙʨʘʟʥʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ 

ʯʝʨʥʦʜʨʦʙʥʦʪʦ ʦʤʘʟʥʷʚʘʥʝ ʩʧʨʷʤʦ ʩʪʘʥʜʘʨʪʝʥ ʫʣʪʨʘʟʚʫʢʦʚ ʘʥʘʣʠʟ ʚ B-mode ʠ CAP, ʢʘʪʦ ʩʝ 

ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʩʘ ʩʨʘʚʥʝʥʠ ʩ ʭʠʩʪʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʦʪ ʙʠʦʧʩʠʯʥʠ ʧʨʦʙʠ, 

ʚʩʝ ʦʱʝ ʩʯʠʪʘʥʠ ʟʘ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʚ ʜʠʘʛʥʦʩʪʠʢʘʪʘ (Srigandan, 2022). 

3. ʉʦʙʩʪʚʝʥ ʢʣʠʥʠʯʝʥ ʦʧʠʪ 

ɺ ʧʨʦʚʝʜʝʥʦ ʦʪ ʘʚʪʦʨʩʢʠʷ ʢʦʣʝʢʪʠʚ ʦʙʩʝʨʚʘʮʠʦʥʥʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʢʣʠʥʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ ʙʷʭʘ ʦʙʩʣʝʜʚʘʥʠ 153 ʧʲʣʥʦʣʝʪʥʠ ʧʘʮʠʝʥʪʠ ʟʘ ʧʝʨʠʦʜʘ 2022-2025 ʛ., 79 ʞʝʥʠ ʠ 73 

ʤʲʞʝ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʩ ʄɸʉʏɹ ʧʦ ʫʩʪʘʥʦʚʝʥʠʪʝ ʢʦʥʩʝʥʩʫʩʥʠ ʢʨʠʪʝʨʠʠ. ʅʘ ʫʯʘʩʪʚʘʱʠʪʝ 

ʙʝ ʩʥʝʪʘ ʱʘʪʝʣʥʘ ʘʥʘʤʥʝʟʘ, ʩʪʘʪʫʩ (ʨʲʩʪ ʠ ʪʝʛʣʦ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ Body Mass Index ï BMI), ʙʷʭʘ 

ʠʟʩʣʝʜʚʘʥʠ ʣʘʙʦʨʘʪʦʨʥʠ ʧʦʢʘʟʘʪʝʣʠ ɻɻ, ʊɻ, ɸʉɸʊ ʠ ɸʃɸʊ ʩʫʪʨʠʥ ʥʘ ʛʣʘʜʥʦ ʠ ʥʘ ʙʘʟʘ ʥʘ ʪʷʭ 

ʙʝʰʝ ʠʟʯʠʩʣʝʥ TyG index. ʑʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʤʝʪʦʜʠʢʠʪʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʄɸʉʏɹ ʧʨʠ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʪʦ ʙʷʭʘ ʧʨʠʣʦʞʝʥʠ ʦʙʱʦ ʪʨʠ ʪʘʢʠʚʘ ï ʋɿɼ ʥʘ ʯʝʨʝʥ ʜʨʦʙ ʩ 

ʝʭʦʛʨʘʬʩʢʠ ʘʧʘʨʘʪ Esaote MyLab X90 ʠ ʧʦʩʣʝʜʚʘʱ ʢʦʣʠʯʝʩʪʚʝʥ ʯʝʨʥʦʜʨʦʙʝʥ ʘʥʘʣʠʟ 

(Attenuation Imaging) ʩ ʢʦʥʚʝʢʩʝʥ ʪʨʘʥʩʜʶʩʝʨ CX 1-8, ʢʘʢʪʦ ʠ ʂʊ ʩʲʩ ʩʢʝʥʝʛʨʘʬʩʢʠ ʘʧʘʨʘʪ 

Siemens Somatom Emotion ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʍʲʥʩʬʠʣʜʦʚʠ ʝʜʠʥʠʮʠ (HU). 

ɿʘ ʘʜʝʢʚʘʪʝʥ ʧʦʜʙʦʨ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʙʷʭʘ ʧʨʠʣʦʞʝʥʠ ʠʟʢʣʶʯʚʘʱʠ ʢʨʠʪʝʨʠʠ ʢʘʢʪʦ 

ʩʣʝʜʚʘ ï ʥʝʧʲʣʥʦʣʝʪʥʠ ʧʘʮʠʝʥʪʠ, ʪʘʢʠʚʘ ʩ ʥʘʣʠʯʠʝ ʥʘ ʜʨʫʛʠ ʯʝʨʥʦʜʨʦʙʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʥʘʧʨ. 

ʭʨʦʥʠʯʥʠ ʚʠʨʫʩʥʠ ʭʝʧʘʪʠʪʠ, ʤʝʪʘʙʦʣʠʪʥʦ-ʘʩʦʮʠʠʨʘʥ ʩʪʝʘʪʦʭʝʧʘʪʠʪ, ʘʣʢʦʭʦʣʥʘ ʯʝʨʥʦʜʨʦʙʥʘ 

ʙʦʣʝʩʪ, ʧʨʠʝʤ ʥʘ ʭʝʧʘʪʦʪʦʢʩʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ, ʢʘʢʪʦ ʠ ʧʠʩʤʝʥʦ ʦʪʢʘʟʘʣʠ ʫʯʘʩʪʠʝ, ʚʲʧʨʝʢʠ 

ʨʘʟʷʩʥʝʥʠʪʝ ʧʦʪʝʥʮʠʘʣʥʠ ʧʦʣʟʠ ʦʪ ʢʣʠʥʠʯʥʦʪʦ ʧʨʦʫʯʚʘʥʝ. 

ʇʘʮʠʝʥʪʠ ʙʷʭʘ ʨʘʟʜʝʣʝʥʠ ʚ ʯʝʪʠʨʠ ʛʨʫʧʠ ʩʧʨʷʤʦ ʪʝʭʥʠʷ BMI ʩʲʛʣʘʩʥʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ï BMI ʦʪ 18,5 ʜʦ 25 ʩ ʥʦʨʤʘʣʥʦ ʪʝʣʝʩʥʦ ʪʝʛʣʦ (ʧʲʨʚʘ ʛʨʫʧʘ 
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ï ʟʜʨʘʚʠ), ʧʨʠ ʢʦʷʪʦ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ ʄɸʉʏɹ, ʦʪ 25 ʜʦ 29,9 ʩ ʥʘʜʥʦʨʤʝʥʦ ʪʝʛʣʦ (ʚʪʦʨʘ ʛʨʫʧʘ), 

ʦʪ 30 ʜʦ 34,9 ʩ ʧʲʨʚʘ ʩʪʝʧʝʥ ʟʘʪʣʲʩʪʷʚʘʥʝ (ʪʨʝʪʘ ʛʨʫʧʘ) ʠ ʥʘʜ 35 ʩ ʚʪʦʨʘ ʠ ʪʨʝʪʘ ʩʪʝʧʝʥ 

ʟʘʪʣʲʩʪʷʚʘʥʝ (ʯʝʪʚʲʨʪʘ ʛʨʫʧʘ). 

ʉʣʝʜ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʫʩʪʘʥʦʚʠ ʚʠʩʦʢʘ ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ TyG index ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʯʝʨʥʦʜʨʦʙʥʘ ʩʪʝʘʪʦʟʘ, ʠʟʤʝʨʝʥʘ ʯʨʝʟ ATI (S0-S3), ʪ.ʝ. 

ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʦ ʧʦ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʩʪʝʘʪʦʟʘ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʥʘ TyG index ʧʦ ʩʪʝʧʝʥʠ ʥʘ ʯʝʨʥʦʜʨʦʙʥʘ ʩʪʝʘʪʦʟʘ ʨʘʟʢʨʠ 

ʧʨʦʛʨʝʩʠʚʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʩ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʩʪʝʘʪʦʟʘʪʘ. ɺ 

ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʪʦʚʘ ʩʝ ʠʟʚʝʜʦʭʘ ʤʝʜʠʘʥʠ ʟʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʩʪʝʧʝʥʠ, ʦʮʝʥʝʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ATI, ʢʦʠʪʦ ʩʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: ʣʠʧʩʚʘʱʘ ʩʪʝʘʪʦʟʘ (S0) ï 8,20; 

ʣʝʢʦʩʪʝʧʝʥʥʘ ʩʪʝʘʪʦʟʘ (S1) ï 8,64; ʫʤʝʨʝʥʘ (S2) ï 8,74 ʠ ʪʝʞʢʦʩʪʝʧʝʥʥʘ (S3) ï 9,25. 

ʇʨʠ ʥʘʧʨʘʚʝʥ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʥʘ ʋɿɼ ʚ B-mode ʠ ATI ʟʘ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʪʝʘʪʦʟʘ ʩʪʝʧʝʥʠʪʝ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ ʚ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʩʣʫʯʘʠ, ʥʦ ʠʤʘ ʠ 

ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʤʠʥʘʚʘʥʠʷ. ʉʧʦʨʝʜ ATI 108 ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤʘʪ ʥʘʣʠʯʠʝ ʥʘ ʩʪʝʘʪʦʟʘ, ʜʦʢʘʪʦ 

ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʪʥʘ ʋɿɼ ʪʝʭʥʠʷʪ ʙʨʦʡ ʝ 93. ʆʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʧʦ-ʥʠʩʢʘʪʘ ʩʲʛʣʘʩʫʚʘʥʦʩʪ 

ʠʜʚʘ ʦʪ ʩʲʱʝʩʪʚʝʥʠʷ ʙʨʦʡ ʬʘʣʰʠʚʦ ʦʪʨʠʮʘʪʝʣʥʠ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʠʪʦ ʋɿɼ ʥʝ ʦʪʢʨʠʚʘ ʩʪʝʘʪʦʟʘ, 

ʚʲʧʨʝʢʠ ʯʝ ATI ʷ ʫʩʪʘʥʦʚʷʚʘ, ʥʘʡ-ʚʝʯʝ ʚʘʣʠʜʥʦ ʟʘ S1 ʠ ʧʦ-ʤʘʣʢʦ ʟʘ S2. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 

ʧʦʪʚʲʨʞʜʘʚʘ ʩʫʧʝʨʠʦʨʥʦʩʪʪʘ (ʦʙʝʢʪʠʚʥʦʩʪʪʘ) ʥʘ ATI ʩʧʨʷʤʦ ʩʪʘʥʜʘʨʪʥʘʪʘ ʋɿɼ ʧʨʠ 

ʦʧʨʝʜʝʣʷʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʦʤʘʟʥʷʚʘʥʝ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʅʘʣʠʮʝ ʝ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʟʘʩʠʣʝʥ ʥʘʫʯʝʥ ʠʥʪʝʨʝʩ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʄɸʉʏɹ, ʘ 

ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʩʝʨʫʤʥʠ ʠ ʦʙʨʘʟʥʠ ʤʝʪʦʜʠʢʠ ʧʦʚʠʰʘʚʘ ʫʩʧʝʚʘʝʤʦʩʪʪʘ ʚ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ 

ʯʝʨʥʦʜʨʦʙʥʘʪʘ ʩʪʝʘʪʦʟʘ ʠ ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʠʟʣʠʰʥʠʷ ʨʠʩʢ ʦʪ ʠʥʚʘʟʠʚʥʦʩʪ (ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʯʝʨʥʦʜʨʦʙʥʘ ʙʠʦʧʩʠʷ) ʩ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʇʨʝʜʚʠʜ ʦʛʨʦʤʥʠʪʝ ʤʘʱʘʙʠ ʥʘ 

ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʤʝʨʦʜʘʚʥʠ ʥʝʠʥʚʘʟʠʚʥʠ ʤʝʪʦʜʠ ʟʘ 

ʨʫʪʠʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʄɸʉʏɹ. TyG index ʢʘʪʦ ʩʝʨʫʤʝʥ ʠ ATI ʢʘʪʦ ʦʙʨʘʟʝʥ ʪʘʢʲʚ ʧʦʢʘʟʚʘʪ 

ʦʙʝʱʘʚʘʱʠ ʨʝʟʫʣʪʘʪʠ, ʟʘ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʢʦʠʪʦ, ʦʙʘʯʝ, ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʤʥʦʛʦʮʝʥʪʨʦʚʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ. 
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Abstract:  In recent decades there has been a significant increase in infertility  in women. At 

the same time the number of women undergoing assisted reproduction, including in vitro 

fertilization, is increasing, which provides an opportunity for couple with reproductive problems. 

Despite the proven effectiveness of IVF, the hormonal stimulants used for procedure raise a number 

of questions about their potential effects on womanôs health, including the risk of developing breast 

cancer. The results from the studies are contradictory. Most do not show a significant increase in 

risk but in certain subgroups (women with family history of breast cancer, advanced reproductive 

age or long-term treatment with hormonal drugs) a possible association is observed. In view of this, 

the assessment of individual oncological risk before starting in vitro therapy is essential. The 

determination of basic risk factors allows the construction of a personalized risk profile. Such an 

approach will  allow for assessment of the condition before and after therapy, as well as early 

detection of changes related to hormonal stimulation. The aim of the publication is to summarise the 

data on the association between in vitro procedures and the risk of breast cancer, emphasizing the 

need for and individual approach and long-term follow-up of women who have undergone ART. 

Keywords: Breast cancer, breast imaging, in vitro fertilization (IVF), assisted reproductive 

technology (ART) 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʈʘʢʲʪ ʥʘ ʛʲʨʜʘʪʘ ʝ ʥʘʡ-ʯʝʩʪʦʪʦ ʦʥʢʦʣʦʛʠʯʥʦ ʟʘʙʦʣʷʚʘʥʝ ʩʨʝʜ ʞʝʥʠʪʝ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ 

ʠ ʟʘʝʤʘ ʚʦʜʝʱʘ ʧʦʟʠʮʠʷ ʩʨʝʜ ʧʨʠʯʠʥʠʪʝ ʟʘ ʩʤʲʨʪʥʦʩʪ, ʩʚʲʨʟʘʥʘ ʩʲʩ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ 

(Globocan, 2022). ʊʝʟʠ ʪʨʝʚʦʞʥʠ ʜʘʥʥʠ ʧʦʜʯʝʨʪʘʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʦʙʨʦʪʦ ʧʦʟʥʘʚʘʥʝ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ. ʉʨʝʜ ʤʥʦʞʝʩʪʚʦʪʦ ʪʘʢʠʚʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘʝʤʘʪ ʠ 

ʭʦʨʤʦʥʘʣʥʠʪʝ ʬʘʢʪʦʨʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚʲʟʥʠʢʚʘʪ ʨʝʜʠʮʘ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʪʝʥʮʠʘʣʥʠʪʝ 

ʨʠʩʢʦʚʝ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʦʚʘʨʠʘʣʥʠ ʩʪʠʤʫʣʘʪʦʨʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʥ ʚʠʪʨʦ ʧʨʦʮʝʜʫʨʠʪʝ. 

ʉ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʙʨʦʷ ʞʝʥʠ, ʧʦʜʣʦʞʝʥʠ ʥʘ ʘʩʠʩʪʠʨʘʥʘ ʨʝʧʨʦʜʫʢʮʠʷ ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʧʨʠ ʪʝʟʠ ʞʝʥʠ. ʊʫʢ ʠʜʚʘ ʨʦʣʷʪʘ ʥʘ 

ʩʲʚʨʝʤʝʥʥʠʪʝ ʦʙʨʘʟʥʦ-ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ, ʢʦʠʪʦ ʠʤʘʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ 

ʤʘʢʩʠʤʘʣʥʦ ʝʬʝʢʪʠʚʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʨʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ. 
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2. ʈʀʉʂʆɺʀ ʌɸʂʊʆʈʀ 

ʈʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʨʘʢ ʥʘ ʛʲʨʜʘʪʘ ʢʣʘʩʠʬʠʮʠʨʘʤʝ ʚ ʜʚʝ ʛʦʣʝʤʠ ʛʨʫʧʠ ï 

ʤʦʜʠʬʠʮʠʨʫʝʤʠ ʠ ʥʝʤʦʜʠʬʠʮʠʨʫʝʤʠ.  

ʂʲʤ ʥʝʤʦʜʠʬʠʮʠʨʫʝʤʠʪʝ ʦʪʥʘʩʷʤʝ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʚʲʟʨʘʩʪʪʘ, ʢʘʪʦ ʩ ʥʘʧʨʝʜʚʘʥʝʪʦ Ⱬ 

ʨʘʩʪʝ ʠ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʢ ʥʘ ʛʲʨʜʘʪʘ. ʊʫʢ ʩʝ ʚʢʣʶʯʚʘʪ ʠ ʬʘʤʠʣʥʘʪʘ ʦʙʨʝʤʝʥʝʥʦʩʪ ʥʝ 

ʩʘʤʦ ʟʘ ʨʘʢ ʥʘ ʛʲʨʜʘʪʘ, ʥʦ ʠ ʟʘ ʜʨʫʛʠ ʦʥʢʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʦʩʦʙʝʥʦ ʦʚʘʨʠʘʣʝʥ ʢʘʨʮʠʥʦʤ. 

ɼʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʠ ʛʝʥʝʪʠʯʥʠʪʝ ʤʫʪʘʮʠʠ ï BRCA1, BRCA2, ʢʘʢʪʦ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ 

ʠʩʪʦʨʠʷ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʘ ʠʤʝʥʥʦ ʨʘʥʥʦ ʤʝʥʘʨʭʝ, ʢʲʩʥʘ ʤʝʥʦʧʘʫʟʘ, ʥʫʣʠʧʘʨʠʪʝʪ, ʢʲʩʥʘ 

ʚʲʟʨʘʩʪ ʥʘ ʧʲʨʚʦ ʨʘʞʜʘʥʝ.  

ʄʦʜʠʬʠʮʠʨʫʝʤʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʚʣʠʷʥʠ ʯʨʝʟ ʧʨʦʤʷʥʘ ʥʘʯʠʥʘ ʥʘ 

ʞʠʚʦʪ ʠ ʧʦʚʝʜʝʥʠʝ, ʢʘʢʪʦ ʠ ʯʨʝʟ ʤʝʜʠʮʠʥʩʢʘ ʥʘʤʝʩʘ. ʅʘʡ-ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʩʨʝʜ ʪʷʭ ʟʘʝʤʘʪ 

ʥʘʜʥʦʨʤʝʥʦʪʦ ʪʝʛʣʦ, ʣʠʧʩʘʪʘ ʥʘ ʬʠʟʠʯʝʩʢʘ ʘʢʪʠʚʥʦʩʪ, ʘʣʢʦʭʦʣʥʘʪʘ ʢʦʥʩʫʤʘʮʠʷ, 

ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ, ʢʘʢʪʦ ʠ ʭʦʨʤʦʥʘʣʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ. ʂʲʤ ʧʦʩʣʝʜʥʠʪʝ ʦʪʥʘʩʷʤʝ ʠ 

ʦʚʘʨʠʘʣʥʠʪʝ ʩʪʠʤʫʣʘʪʦʨʠ ʢʣʦʤʠʬʝʥ ʮʠʪʨʘʪ ʠ ʛʦʥʘʜʦʪʨʦʧʠʥʠ (FSH, LH ʠ hCG), ʠʟʧʦʣʟʚʘʥʠ 

ʧʨʠ ʠʥ ʚʠʪʨʦ (Anna-Maria Mihai, 2024). 

 

3. ɼʀʉʂʋʉʀʗ 

ʈʝʜʠʮʘ ʘʚʪʦʨʠ ʧʨʦʷʚʷʚʘʪ ʠʥʪʝʨʝʩ ʢʲʤ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʨʘʢ ʥʘ ʛʲʨʜʘʪʘ ʧʨʠ ʠʥ ʚʠʪʨʦ 

ʧʨʦʮʝʜʫʨʠʪʝ, ʢʘʪʦ ʜʘʥʥʠʪʝ ʦʪ ʣʠʪʝʨʘʪʫʨʥʠʷ ʘʥʘʣʠʟ ʩʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ.  

D.Vassvard ʠ ʩʲʘʚʪʦʨʠ ʘʨʛʫʤʝʥʪʠʨʘʪ ʩʚʦʝʪʦ ʩʪʘʥʦʚʠʱʝ ʥʘ ʙʘʟʘʪʘ ʥʘ ʛʦʣʷʤʦ ʜʘʪʩʢʦ 

ʧʨʦʫʯʚʘʥʝ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘʜ 10 ʛʦʜʠʥʠ. ʊʝ ʦʙʦʙʱʘʚʘʪ, ʯʝ ɸʈʊ ʝ ʩʚʲʨʟʘʥʘ ʩ ʧʦʚʠʰʝʥ 

ʨʠʩʢ, ʦʩʦʙʝʥʦ ʧʨʠ ʞʝʥʠ ʩʣʝʜ ʥʘʚʲʨʰʝʥʠ 40 ʛʦʜʠʥʠ (Vassard, 2021). 

ɼʦ ʧʦʜʦʙʥʠ ʨʝʟʫʣʪʘʪʠ ʩʪʠʛʘʪ ʠ I.Pappo ʠ ʢʦʣʝʛʠʪʝ ʤʫ, ʢʦʠʪʦ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ 

ʧʦʚʠʰʝʥʘʪʘ ʯʝʩʪʦʪʘ ʝ ʛʣʘʚʥʦ ʟʘ ʞʝʥʠ ʥʘʜ 40-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʧʨʝʤʠʥʘʣʠ ʧʨʝʟ ʧʦʥʝ 4 ʠʥ 

ʚʠʪʨʦ ʮʠʢʲʣʘ. ʊʝ ʘʢʮʝʥʪʠʨʘʪ ʚʲʨʭʫ ʧʘʮʠʝʥʪʢʠ ʩ ʭʦʨʤʦʥʘʣʝʥ ʠʥʬʝʨʪʠʣʠʪʝʪ, ʧʨʠ ʢʦʠʪʦ ʨʠʩʢʲʪ 

ʝ ʦʩʦʙʝʥʦ ʚʠʩʦʢ. ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʝ ʟʘʪʨʫʜʝʥʦ, ʪʲʡ ʢʘʪʦ ʥʝ ʝ ʦʪʯʝʪʝʥʘ 

ʚʲʟʨʘʩʪʪʘ ʥʘ ʧʲʨʚʘ ʙʨʝʤʝʥʥʦʩʪ ï ʥʝ ʝ ʷʩʥʦ ʜʘʣʠ ʧʦʚʠʰʝʥʠʷʪ ʨʠʩʢ ʝ ʩʣʝʜʩʪʚʠʝ ʥʘ IVF ʠʣʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʨʠʩʢʦʚ ʬʘʢʪʦʨ (Pappo, 2008). 

Leslie V Farland et al ʩʲʱʦ ʫʩʪʘʥʦʚʷʚʘʪ ʥʠʩʲʢ ʦʙ ɦʨʠʩʢ ʠ ʣʝʢʦ ʧʦʚʠʰʝʥʠʝ ʧʨʠ ʞʝʥʠ ʩ 

ʢʲʩʥʘ ʚʲʟʨʘʩʪ ʥʘ ʧʲʨʚʘ ʙʨʝʤʝʥʥʦʩʪ ʧʨʠ ʥʷʢʦʠ ʦʪ ʧʨʦʪʦʢʦʣʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʥ ʚʠʪʨʦ 

ʧʨʦʮʝʜʫʨʠʪʝ. ʊʝ ʧʦʜʯʝʨʪʘʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ 

ʦʚʘʨʠʘʣʥʘ ʩʪʠʤʫʣʘʮʠʷ (Farland, 2024).  

Robabeh Taheripanah ʠ ʝʢʠʧʘ ʤʫ ʥʘʙʣʷʛʘʪ ʥʘ ʚʨʝʤʝʪʨʘʝʥʝʪʦ ʥʘ ʭʦʨʤʦʥʘʣʥʦʪʦ ʣʝʯʝʥʠʝ 

ʠ ʙʨʦʷ IVF ʮʠʢʣʠ. ʄʥʦʛʦʢʨʘʪʥʠʪʝ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʪʝʨʘʧʠʠ ʚʦʜʷʪ ʜʦ ʢʫʤʫʣʘʪʠʚʥʦ ʠʟʣʘʛʘʥʝ 

ʥʘ ʭʦʨʤʦʥʘʣʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ. ɸʚʪʦʨʠʪʝ ʦʙʦʙʱʘʚʘʪ ʧʦʚʠʰʝʥʠʝ ʥʘ ʨʠʩʢʘ ʧʨʠ ʫʧʦʪʨʝʙʘʪʘ 

ʥʘ ʦʚʘʨʠʘʣʥʠ ʩʪʠʤʫʣʘʪʦʨʠ ʥʘʜ 6 ʤʝʩʝʮʘ (Taheripanah, 2018).  

 

4. ʆɹʈɸɿʅɸ ɼʀɸɻʅʆʉʊʀʂɸ 

ɺʩʠʯʢʠ ʪʝʟʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʙʘʟʦʚʠ ʬʘʢʪʦʨʠ (ʚʲʟʨʘʩʪ, ʭʦʨʤʦʥʘʣʝʥ ʠʥʬʝʨʪʠʣʠʪʝʪ, 

ʩʪʠʤʫʣʘʮʠʦʥʥʠ ʧʨʦʪʦʢʦʣʠ, ʚʲʟʨʘʩʪ ʥʘ ʧʲʨʚʘ ʙʨʝʤʝʥʥʦʩʪ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʭʦʨʤʦʥʘʣʥʘʪʘ 

ʪʝʨʘʧʠʷ, ʙʨʦʡ ʠʥ ʚʠʪʨʦ ʮʠʢʣʠ) ʧʦʜʯʝʨʪʘʚʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ ʠ 

ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʦʜʭʦʜ ʢʲʤ ʚʩʷʢʘ ʝʜʥʘ ʞʝʥʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ ʪʝʟʠ, ʥʘ ʢʦʠʪʦ ʧʨʝʜʩʪʦʠ 

ʣʝʯʝʥʠʝ ʥʘ ʠʥʬʝʨʪʠʣʠʪʝʪ. ʂʣʶʯʲʪ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʝʬʝʢʪʠʚʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ 

ʨʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʦʙʨʘʟʥʦ-ʜʠʘʛʥʦʩʪʠʯʥʠ ʤʝʪʦʜʠ. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʧʦʥʝ ʝʜʥʦ ʠʟʭʦʜʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʜʠ ʥʘʯʘʣʦ ʥʘ ʪʝʨʘʧʠʷ. ʄʝʪʦʜʲʪ ʥʘ ʠʟʙʦʨ 

ʟʘʚʠʩʠ ʦʪ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠʷ ʧʨʦʬʠʣ ʥʘ ʧʘʮʠʝʥʪʘ. ɽʭʦʛʨʘʬʠʷ ʥʘ ʤʣʝʯʥʠʪʝ ʞʣʝʟʠ ʩʝ ʠʟʚʲʨʰʚʘ 

ʧʨʝʜʠ 40-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʘ ʤʘʤʦʛʨʘʬʠʷ ʩʣʝʜ 40 ʛ. ʄʈʊ ʩ ʢʦʥʪʨʘʩʪʥʦ ʫʩʠʣʚʘʥʝ ʝ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʧʦʥʝ ʚʝʜʥʲʞ ʥʘ ʯʝʪʠʨʠ ʛʦʜʠʥʠ ʧʨʠ ʚʠʩʦʢʦʨʠʩʢʦʚʠ ʧʘʮʠʝʥʪʢʠ (ʬʘʤʠʣʥʦ 

ʦʙʨʝʤʝʥʝʥʠ, BRCA1, 2 ʥʦʩʠʪʝʣʢʠ). ɺ ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʩʣʫʯʘʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤ ʠ ʚʪʦʨʠ ʤʝʪʦʜ 

ʟʘ ʧʲʣʥʘ ʦʮʝʥʢʘ ʥʘ ʤʘʤʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ.  

 

5. ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 1 

ʇʘʮʠʝʥʪʢʘ ʥʘ 44 ʛ.ʚ., ʬʘʤʠʣʥʦ ʥʝʦʙʨʝʤʝʥʝʥʘ, ʙʝʟ ʩʫʙʝʢʪʠʚʥʠ ʦʧʣʘʢʚʘʥʠʷ, ʥʘʩʦʯʝʥʘ ʦʪ 

ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛ ʟʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʤʘʤʦʛʨʘʬʠʷ ʧʨʝʜʠ ʧʨʝʜʩʪʦʷʱʘ IVF.  
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ʀʟʚʲʨʰʠ ʩʝ ʤʘʤʦʛʨʘʬʠʷ ʥʘ ʜʚʝʪʝ ʛʲʨʜʠ ʚ ʜʚʝ ʧʨʦʝʢʮʠʠ (ʬʠʛ.1), ʥʘ ʢʦʷʪʦ ʩʝ 

ʚʠʟʫʘʣʠʟʠʨʘ ʧʣʲʪʝʥ ʧʘʨʝʥʭʠʤ ʩ ʧʨʝʚʘʣʠʨʘʥʝ ʥʘ ʬʠʙʨʦʛʣʘʥʜʫʣʘʨʥʘʪʘ ʪʲʢʘʥ. ʊʦʚʘ ʟʘʪʨʫʜʥʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʘ ʠ ʩʝ ʧʨʝʧʦʨʲʯʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʠ ʥʘ ʝʭʦʛʨʘʬʠʷ ʥʘ ʜʚʝʪʝ ʤʣʝʯʥʠ 

ʞʣʝʟʠ (ʬʠʛ.2), ʢʦʷʪʦ ʧʦʢʘʟʘ ʥʘʣʠʯʠʝ ʥʘ ʣʦʙʫʣʠʨʘʥʘ, ʭʝʪʝʨʦʝʭʦʛʝʥʥʘ ʣʝʟʠʷ ʚ ʜʷʩʥʘ ʛʲʨʜʘ, 

ʩʠʣʥʦ ʩʫʩʧʝʢʪʥʘ ʟʘ ʤʘʣʠʛʥʝʥʘ. ʇʘʮʠʝʥʪʢʘʪʘ ʙʝ ʥʘʩʦʯʝʥʘ ʟʘ ʭʠʩʪʦʣʦʛʠʯʥʘ ʚʝʨʠʬʠʢʘʮʠʷ, ʧʨʠ 

ʢʦʷʪʦ ʩʝ ʫʩʪʘʥʦʚʠ ʪʫʙʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ. ʉʣʝʜ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ, ʪ ̫ʙʝ ʧʨʝʧʨʘʪʝʥʘ ʢʲʤ  

ʦʥʢʦʣʦʛʠʯʝʥ ʝʢʠʧ ʟʘ ʧʣʘʥʠʨʘʥʝ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʚʘʱʦ ʪʝʨʘʧʝʚʪʠʯʥʦ ʧʦʚʝʜʝʥʠʝ ʥʘ 

ʥʦʚʦʦʪʢʨʠʪʘʪʘ ʧʘʪʦʣʦʛʠʷ. 
 

 
ʌʠʛʫʨʘ 1. ʄʘʤʦʛʨʘʬʠʷ ʥʘ ʜʚʝʪʝ ʤʣʝʯʥʠ ʞʣʝʟʠ. ɺʠʟʫʘʣʠʟʠʨʘ ʩʝ ʧʘʨʝʥʭʠʤ ʩ ʧʨʝʚʘʣʠʨʘʥʝ ʥʘ 

ʬʠʙʨʦʛʣʘʥʜʫʣʘʨʥʘʪʘ ʪʲʢʘʥ. 

 
ʌʠʛʫʨʘ 2. ɽʭʦʛʨʘʬʠʷ ʥʘ ɼʄɾ, ʢʲʜʝʪʦ ʚ ʛʦʨʝʥ ʣʘʪʝʨʘʣʝʥ ʢʚʘʜʨʘʥʪ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ 

ʣʦʙʫʣʠʨʘʥʘ ʭʝʪʝʨʦʝʭʦʛʝʥʥʘ ʥʘʭʦʜʢʘ ʩ ʝʭʦʛʨʘʬʩʢʠ ʙʝʣʝʟʠ ʟʘ ʤʘʣʠʛʥʝʥʦʩʪ. 

 

6. ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 2 

ʇʘʮʠʝʥʪʢʘ ʥʘ 42 ʛ.ʚ., ʬʘʤʠʣʥʦ ʦʙʨʝʤʝʥʝʥʘ, ʙʝʟ ʩʫʙʝʢʪʠʚʥʠ ʦʧʣʘʢʚʘʥʠʷ, ʥʘʩʦʯʝʥʘ ʦʪ 

ʘʢʫʰʝʨ-ʛʠʥʝʢʦʣʦʛ ʟʘ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʝʭʦʛʨʘʬʠʷ ʧʨʝʜʠ ʧʨʝʜʩʪʦʷʱʘ IVF.  

ʀʟʚʲʨʰʠ ʩʝ ʝʭʦʛʨʘʬʠʷ ʥʘ ʜʚʝʪʝ ʛʲʨʜʠ: ʥʝ ʩʝ ʫʩʪʘʥʦʚʠʭʘ ʢʠʩʪʠʯʥʠ ʠʣʠ ʩʦʣʠʜʥʠ 

ʥʘʭʦʜʢʠ ʚ ʜʚʝʪʝ ʤʣʝʯʥʠ ʞʣʝʟʠ. ʇʨʝʜʚʠʜ ʬʘʤʠʣʥʘʪʘ ʦʙʨʝʤʝʥʝʥʦʩʪ ʩʝ ʧʨʝʧʦʨʲʯʘ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʠ ʥʘ ʤʘʤʦʛʨʘʬʠʷ (ʬʠʛ.3), ʥʘ ʢʦʷʪʦ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʟʦʥʘ ʩʲʩ ʩʛʨʫʧʠʨʘʥʠ 

ʤʠʢʨʦʢʘʣʮʠʬʠʢʘʪʠ ʚ ʛʦʨʝʥ ʢʚʘʜʨʘʥʪ ʥʘ ɼʄɾ. ʇʘʮʠʝʥʪʢʘʪʘ ʙʝ ʥʘʩʦʯʝʥʘ ʟʘ ʭʠʩʪʦʣʦʛʠʯʥʘ 

ʚʝʨʠʬʠʢʘʮʠʷ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʥʝʷ ʝ ʜʫʢʪʘʣʝʥ ʢʘʨʮʠʥʦʤ ʠʥ ʩʠʪʫ. ʇʦʩʣʝʜʚʘ ʢʦʥʩʫʣʪʘʮʠʷ ʩ 

ʦʥʢʦʣʦʛʠʯʝʥ ʝʢʠʧ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʦʩʣʝʜʚʘʱʘʪʘ ʪʝʨʘʧʠʷ. 
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ʌʠʛʫʨʘ 3. ʄʘʤʦʛʨʘʬʠʷ ʥʘ ʜʚʝʪʝ ʤʣʝʯʥʠ ʞʣʝʟʠ. ɺ ʛʦʨʝʥ ʢʚʘʜʨʘʥʪ ʥʘ ʜʷʩʥʘ ʛʲʨʜʘ ʩʝ 

ʚʠʟʫʘʣʠʟʠʨʘ ʟʦʥʘ ʩʲʩ ʩʛʨʫʧʠʨʘʥʠ ʤʠʢʨʦʢʘʣʮʠʬʠʢʘʪʠ. 

 

7. ɿɸʂʃʖʏɽʅʀɽ 

ɸʈʊ ʦʩʪʘʚʘ ʥʘʜʝʞʜʥʘ ʚʲʟʤʦʞʥʦʩʪ, ʧʨʝʜʦʩʪʘʚʷʱʘ ʰʘʥʩ ʥʘ ʨʝʜʠʮʘ ʞʝʥʠ ʩ ʨʘʟʣʠʯʥʠ 

ʬʦʨʤʠ ʥʘ ʠʥʬʝʨʪʠʣʠʪʝʪ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʤʘʡʯʠʥʩʪʚʦ. ɼʘʥʥʠʪʝ ʦʪ ʥʷʢʦʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ 

ʣʝʢʦ ʧʦʚʠʰʝʥʠʝ ʥʘ ʨʠʩʢʘ ʧʨʠ ʞʝʥʠ ʩ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ. ɻʦʣʝʤʠʪʝ ʠ ʩʲʚʨʝʤʝʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʥʝ ʦʪʢʨʠʚʘʪ ʟʥʘʯʠʤʦ ʧʦʚʠʰʝʥʠʝ ʥʘ ʨʘʢʘ ʥʘ ʛʲʨʜʘʪʘ ʩʣʝʜ ɸʈʊ. ʇʦʪʝʥʮʠʘʣʥʠʪʝ ʦʥʢʦʣʦʛʠʯʥʠ 

ʨʠʩʢʦʚʝ ʥʝ ʥʘʜʚʠʰʘʚʘʪ ʧʦʣʟʠʪʝ ʦʪ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʟʘʯʝʚʘʥʝ ʠ ʦʧʘʩʝʥʠʷʪʘ ʟʘ ʨʘʢ ʥʘ ʛʲʨʜʘʪʘ 

ʥʝ ʙʠʚʘ ʜʘ ʩʘ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʜʘ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʪʦ ʞʝʣʘʥʠʝ. ʆʪ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʟʥʘʯʝʥʠʝ ʝ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʞʝʥʠ ʩ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥ ʧʦʜʭʦʜ ʢʲʤ ʚʩʷʢʘ ʝʜʥʘ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʦʧʪʠʤʘʣʥʦ ʧʨʝʚʘʥʪʠʚʥʘ ʤʷʨʢʘ ʠ ʙʝʟʦʧʘʩʥʦ ʧʦʩʣʝʜʚʘʱʦ ʣʝʯʝʥʠʝ ʥʘ 

ʠʥʬʝʨʪʠʣʠʪʝʪʘ. 
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ʇʈɽɼʀɿɺʀʂɸʊɽʃʉʊɺɸ ɺ ʃɽʏɽʅʀɽʊʆ ʅɸ ɸʈʊɽʈʀɸʃʅɸ 

ʍʀʇɽʈʊʆʅʀʗ ʇʈʀ ɻɽʈʀɸʊʈʀʏʅʀ ʇɸʎʀɽʅʊʀ ɺ ʇʒʈɺʀʏʅɸʊɸ 

ʄɽɼʀʎʀʅʉʂɸ ʇʆʄʆʑ 

ʅʝʚʝʥʘ ʀʚʘʥʦʚʘ 

ʂʘʪʝʜʨʘ ʋʨʦʣʦʛʠʷ ʠ ʦʙʱʘ ʤʝʜʠʮʠʥʘ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

ʄɹɸʃ Ăʉʚʝʪʘ ʂʘʨʠʜʘʜñ, ʇʣʦʚʜʠʚ 

 ʂʘʪʝʜʨʘ ɺʲʪʨʝʰʥʠ ʙʦʣʝʩʪʠ, ʩʦʮʠʘʣʥʘ ʤʝʜʠʮʠʥʘ, ʦʙʱʘ ʤʝʜʠʮʠʥʘ, 

ʬʠʟʠʢʘʣʥʘ ʪʝʨʘʧʠʷ, ʤʝʜʠʮʠʥʘ ʥʘ ʙʝʜʩʪʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ, 

ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, ɹʫʨʛʘʩʢʠ ʜ̡ ʨʞʘʚʝʥ ʫʥʠʚʝʨʩʠʪʝʪ 
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Abstract:  Arterial hypertension is one of the most prevalent chronic diseases among older 

patients and represents a leading risk factor for cardiovascular and cerebrovascular events. Its 

prevalence increases significantly with age, with more than 60% of individuals over 60 years 

affected, while in Bulgaria, the rate among those Ó55 years reaches nearly 51%. Management of 

hypertension in the geriatric population within primary care is challenging due to multiple 

comorbidities, reduced physiological reserve, cognitive and sensory impairments, and frequent 

polypharmacy. Contemporarʲ recommendations of the European Society of Cardiology (ESC) 

emphasize the need for a personalized therapeutic approach in which functional status and frailty 

outweigh chronological age, and treatment goals are adapted according to patient tolerance. The 

main challenges include determining appropriate blood pressure targets, the risk of hypotension and 

falls, drug interactions, therapeutic inertia, and difficulties with treatment adherence. The concept 

of deprescribing is gaining importance in patients with limited functional capacity or an increased 

risk of adverse effects. The role of the general practitioner is crucial, involving individualized 

treatment, monitoring, and coordination of care. A personalized and multidisciplinary approach can 

significantly improve the safety and quality of management in this vulnerable population. 

Keywords: hypertension, elevated blood pressure, general practitioner, primary care, 

guidelines for the management 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɸʨʪʝʨʠʘʣʥʘʪʘ ʭʠʧʝʨʪʦʥʠʷ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʯʝʩʪʠʪʝ ʭʨʦʥʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʧʨʠ 

ʚʲʟʨʘʩʪʥʠʪʝ ʭʦʨʘ ʠ ʚʦʜʝʱ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ ʠ ʤʦʟʲʯʥʦ-ʩʲʜʦʚʠ ʫʩʣʦʞʥʝʥʠʷ. 

ɽʧʠʜʝʤʠʦʣʦʛʠʯʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʥʘʨʘʩʪʚʘʥʝ ʥʘ 
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ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʚʲʟʨʘʩʪʪʘ: ʯʝʩʪʦʪʘʪʘ ʥʘ ʭʠʧʝʨʪʦʥʠʷ ʩʨʝʜ ʣʠʮʘʪʘ ʥʘʜ 60 

ʛʦʜʠʥʠ ʥʘʜʭʚʲʨʣʷ 60% (Chow et al., 2013) ʘ ʩʧʦʨʝʜ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝ ʚ ʉʲʝʜʠʥʝʥʠʪʝ ʱʘʪʠ 

ʜʦʩʪʠʛʘ ʜʦ 71,6 % (Fryar et al., 2024). ɺ ɹʲʣʛʘʨʠʷ ʥʘʣʠʯʥʠʪʝ ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ ʯʝʩʪʦʪʘ ʦʢʦʣʦ 

51% ʧʨʠ ʣʠʮʘ Ó55 ʛʦʜʠʥʠ (Naseva et al., 2024), ʘ ʧʨʠ ʤʲʞʝ Ó18 ʛʦʜʠʥʠ ʦʙʱʘʪʘ ʚʲʟʨʘʩʪʦʚʦ 

ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦʩʪ ʦʪ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 49.4% (World Heart Observatory, 2022). 

ʊʦʚʘ ʧʦʜʯʝʨʪʘʚʘ ʟʥʘʯʠʤʘʪʘ ʪʝʞʝʩʪ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʩʪʘʨʝʝʱʦʪʦ ʥʘʩʝʣʝʥʠʝ ʠ 

ʧʦʩʪʘʚʷ ʧʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ ʚ ʢʣʶʯʦʚʘ ʧʦʟʠʮʠʷ ʟʘ ʨʘʥʥʦ ʦʪʢʨʠʚʘʥʝ, ʣʝʯʝʥʠʝ ʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʉʧʝʮʠʬʠʢʠ ʥʘ ʛʝʨʠʘʪʨʠʯʥʠʷ ʧʘʮʠʝʥʪ 

ʇʨʠ ʛʝʨʠʘʪʨʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ (ʚʲʟʨʘʩʪ Ó65 ʛʦʜʠʥʠ, ʘ ʯʝʩʪʦ Ó80 ʛʦʜʠʥʠ ʠʣʠ Ăʤʥʦʛʦ 

ʚʲʟʨʘʩʪʥʠ/ʢʨʝʭʢʠñ ʣʠʮʘ) ʩʝ ʥʘʪʨʫʧʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʩʣʦʞʥʷʚʘʱʠ ʬʘʢʪʦʨʠ ï ʤʥʦʞʝʩʪʚʝʥʘ 

ʢʦʤʦʨʙʠʜʥʦʩʪ, ʧʦʣʠʬʘʨʤʘʮʠʷ, ʧʦʥʠʞʝʥ ʬʠʟʠʦʣʦʛʠʯʝʥ ʨʝʟʝʨʚ, ʧʨʦʤʝʥʠ ʚʲʚ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʘʪʘ ʠ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʘʪʘ. ʊʘʟʠ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ ʯʝʩʪʦ ʧʨʝʜʩʪʘʚʷ 

ʥʝʩʪʘʥʜʘʨʪʥʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠʟʦʣʠʨʘʥʘ ʩʠʩʪʦʣʥʘ ʭʠʧʝʨʪʦʥʠʷ, ʦʨʪʦʩʪʘʪʠʯʥʘ 

ʭʠʧʦʪʦʥʠʷ, ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʧʘʜʘʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʦʝʪʦ ʥʘʣʘʛʘ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ. ʊʦʚʘ ʧʨʘʚʠ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ 

ʨʲʢʦʚʦʜʥʠ ʧʨʘʚʠʣʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʭʠʧʝʨʪʦʥʠʷ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʧʨʝʜʠʟʚʠʢʘʪʝʣʥʘ ʚ ʢʣʠʥʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ ʥʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʪʝ ʣʝʢʘʨʠ.  

ʌʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʘʨʝʝʥʝʪʦ, ʚʦʜʷʪ ʜʦ ʥʘʤʘʣʝʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʥʘ 

ʘʨʪʝʨʠʘʣʥʘʪʘ ʩʪʝʥʘ, ʧʦʚʠʰʝʥʦ ʧʝʨʠʬʝʨʥʦ ʩʲʜʦʚʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʠʟʦʣʠʨʘʥʘ 

ʩʠʩʪʦʣʥʘ ʭʠʧʝʨʪʦʥʠʷ. ʅʘʤʘʣʝʥʠʷʪ ʙʲʙʨʝʯʝʥ ʢʨʲʚʦʪʦʢ ʠ ʛʣʦʤʝʨʫʣʥʘ ʬʠʣʪʨʘʮʠʷ ʧʦʚʠʰʘʚʘʪ 

ʨʠʩʢʘ ʦʪ ʝʣʝʢʪʨʦʣʠʪʥʠ ʥʘʨʫʰʝʥʠʷ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʠʥʜʫʮʠʨʘʥʘ ʙʲʙʨʝʯʥʘ ʫʚʨʝʜʘ ʧʨʠ 

ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʘ ʪʝʨʘʧʠʷ (Oliveros et al., 2020). ʅʘʨʝʜ ʩ ʪʦʚʘ, ʢʦʛʥʠʪʠʚʥʠʷʪ ʩʧʘʜ ʠ 

ʩʝʥʟʦʨʥʠʪʝ ʜʝʬʠʮʠʪʠ ʚʣʠʷʷʪ ʚʲʨʭʫ ʣʝʯʝʥʠʝʪʦ, ʢʘʪʦ ʥʘʤʘʣʷʚʘʪ ʧʨʠʜʲʨʞʘʥʝʪʦ ʢʲʤ ʪʝʨʘʧʠʷʪʘ 

ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠʪʝ (Burnier & Egan, 2019). 

ʇʦʣʠʬʘʨʤʘʮʠʷʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʝʨʠʦʟʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ: ʧʘʮʠʝʥʪʠ ʥʘʜ 75 ʛʦʜʠʥʠ 

ʯʝʩʪʦ ʧʨʠʝʤʘʪ 5 ʠʣʠ ʧʦʚʝʯʝ ʣʝʢʘʨʩʪʚʘ ʝʞʝʜʥʝʚʥʦ, ʢʦʝʪʦ ʫʚʝʣʠʯʘʚʘ ʨʠʩʢʘ ʦʪ ʣʝʢʘʨʩʪʚʝʥʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʘʜʘʥʠʷ, ʜʝʣʠʨ ʠ ʭʦʩʧʠʪʘʣʠʟʘʮʠʠ (Maher et al., 2014). ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʨʦʣʷʪʘ 

ʥʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷ ʣʝʢʘʨ ʚʢʣʶʯʚʘ ʥʝ ʩʘʤʦ ʧʨʝʜʧʠʩʚʘʥʝ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʣʝʢʘʨʩʪʚʝʥʘʪʘ ʪʝʨʘʧʠʷ ʯʨʝʟ ʨʝʜʦʚʥʘ ʦʮʝʥʢʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʩʝʢʠ ʤʝʜʠʢʘʤʝʥʪ. 

ʊʝʨʘʧʝʚʪʠʯʥʠ ʮʝʣʠ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥ ʧʦʜʭʦʜ 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʮʝʣʝʚʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʨʪʝʨʠʘʣʥʦʪʦ ʥʘʣʷʛʘʥʝ ʧʨʠ 

ʛʝʨʠʘʪʨʠʯʥʠ ʧʘʮʠʝʥʪʠ ʦʩʪʘʚʘ ʝʜʥʘ ʦʪ ʥʘʡ-ʜʠʩʢʫʪʠʨʘʥʠʪʝ ʪʝʤʠ ʚ ʣʝʯʝʥʠʝʪʦ ʥʘ ʭʠʧʝʨʪʦʥʠʷʪʘ. 

ʉʧʦʨʝʜ ʘʢʪʫʘʣʥʠʪʝ ʧʨʝʧʦʨʲʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʦʪʦ ʢʘʨʜʠʦʣʦʛʠʯʥʦ ʜʨʫʞʝʩʪʚʦ (ESC) ʦʪ 2024 ʛ. ʟʘ 

ʣʝʯʝʥʠʝ ʥʘ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ ʧʨʝʧʦʨʲʯʚʘʪ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥ 

ʧʦʜʭʦʜ, ʧʨʠ ʢʦʡʪʦ ʢʨʝʭʢʦʩʪʪʘ (frailty) ʠʤʘ ʧʦ-ʛʦʣʷʤʘ ʪʝʞʝʩʪ ʦʪ ʭʨʦʥʦʣʦʛʠʯʥʘʪʘ ʚʲʟʨʘʩʪ. ʇʨʠ 

ʧʘʮʠʝʥʪʠ, ʢʦʠʪʦ ʧʦʥʘʩʷʪ ʪʝʨʘʧʠʷʪʘ ʜʦʙʨʝ, ʩʝ ʮʝʣʠ ʩʠʩʪʦʣʥʦ ʘʨʪʝʨʠʘʣʥʦ ʥʘʣʷʛʘʥʝ (ʉɸʅ) 

120ï129 mmHg. ʇʨʠ ʤʥʦʛʦ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ (ʥʘʜ 80 ʛʦʜʠʥʠ) ʠʣʠ ʧʨʠ ʣʠʮʘ ʩ ʠʟʨʘʟʝʥʘ 

ʢʨʝʭʢʦʩʪ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦ-ʧʦʜʭʦʜʷʱʠ ʧʦ-ʱʘʜʷʱʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʮʝʣʠ, ʥʘʧʨʠʤʝʨ <140 

mmHg ʩ ʘʢʮʝʥʪ ʚʲʨʭʫ ʠʟʙʷʛʚʘʥʝ ʥʘ ʭʠʧʦʪʦʥʠʷ, ʥʝʞʝʣʘʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʨʝʘʢʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʝʥ ʩʧʘʜ (ESC Guidelines, 2024). 

ɺ ʧʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ ʪʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʮʝʣʠ ʪʨʷʙʚʘ ʜʘ 

ʙʲʜʘʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥʠ ʩʧʦʨʝʜ ʬʫʥʢʮʠʦʥʘʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʢʦʛʥʠʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʨʠʩʢʘ ʦʪ ʧʘʜʘʥʠʷ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʘʮʠʝʥʪ ʥʘ 85 ʛʦʜʠʥʠ 

ʩ ʦʛʨʘʥʠʯʝʥʘ ʧʦʜʚʠʞʥʦʩʪ, ʯʝʩʪʠ ʧʘʜʘʥʠʷ ʠ ʜʝʤʝʥʮʠʷ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦ-ʛʦʣʷʤʘ ʧʦʣʟʘ ʦʪ 

ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʫʤʝʨʝʥʦ ʧʦʚʠʰʝʥʦ ʘʨʪʝʨʠʘʣʥʦ ʥʘʣʷʛʘʥʝ, ʢʦʝʪʦ ʦʩʠʛʫʨʷʚʘ ʘʜʝʢʚʘʪʥʘ ʤʦʟʲʯʥʘ 

ʧʝʨʬʫʟʠʷ, ʦʪʢʦʣʢʦʪʦ ʦʪ ʘʛʨʝʩʠʚʥʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʧʦʥʠʞʘʚʘʥʝ. 

ʇʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʪʦ ʣʝʯʝʥʠʝ 

ʇʲʨʚʠʯʥʘʪʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʠʷ ʧʨʠ ʛʝʨʠʘʪʨʠʯʥʠ ʧʘʮʠʝʥʪʠ ʪʨʘʜʠʮʠʦʥʥʦ 

ʚʢʣʶʯʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ACE-ʠʥʭʠʙʠʪʦʨʠ, ʘʥʛʠʦʪʝʥʟʠʥ ʨʝʮʝʧʪʦʨʥʠ ʙʣʦʢʝʨʠ (ARBs), ʢʘʣʮʠʝʚʠ 

ʘʥʪʘʛʦʥʠʩʪʠ ʠ ʪʠʘʟʠʜʥʠ ʜʠʫʨʝʪʠʮʠ (ESC Guidelines, 2024). 
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 ɺʲʧʨʝʢʠ ʪʦʚʘ, ʧʨʠ ʤʥʦʛʦ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ ʪʝʨʘʧʝʚʪʠʯʥʠʷʪ ʠʟʙʦʨ ʠʟʠʩʢʚʘ 

ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʪʠʘʟʠʜʥʠʪʝ ʜʠʫʨʝʪʠʮʠ ʤʦʛʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʭʠʧʦʥʘʪʨʠʝʤʠʷ 

ʠ ʭʠʧʦʢʘʣʠʝʤʠʷ, ACE-ʠʥʭʠʙʠʪʦʨʠʪʝ ï ʚʣʦʰʘʚʘʥʝ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ, ʘ ʢʘʣʮʠʝʚʠʪʝ 

ʘʥʪʘʛʦʥʠʩʪʠ ï ʧʝʨʠʬʝʨʥʠ ʦʪʦʮʠ ʠ ʦʨʪʦʩʪʘʪʠʯʥʠ ʨʝʘʢʮʠʠ (Burnier, 2024). 

ɼʨʫʛ ʢʣʶʯʦʚ ʧʨʦʙʣʝʤ ʝ ʪʝʨʘʧʝʚʪʠʯʥʘʪʘ ʠʥʝʨʮʠʷ ï ʪʝʥʜʝʥʮʠʷʪʘ ʣʝʢʘʨʠʪʝ ʜʘ ʥʝ 

ʧʨʦʤʝʥʷʪ ʠʣʠ ʦʧʪʠʤʠʟʠʨʘʪ ʪʝʨʘʧʠʷʪʘ ʜʦʨʠ ʧʨʠ ʥʝʜʦʩʪʘʪʲʯʝʥ ʢʦʥʪʨʦʣ ʥʘ ʥʘʣʷʛʘʥʝʪʦ. 

ʇʨʠʯʠʥʠʪʝ ʚʢʣʶʯʚʘʪ ʩʪʨʘʭ ʦʪ ʥʝʞʝʣʘʥʠ ʝʬʝʢʪʠ, ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʣʠʧʩʘ 

ʥʘ ʜʦʩʪʲʧ ʜʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʢʦʥʩʫʣʪʘʮʠʷ (Gnjidic et al., 2025). ɺ ʨʝʟʫʣʪʘʪ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ 

ʦʪ ʚʲʟʨʘʩʪʥʠʪʝ ʧʘʮʠʝʥʪʠ ʚ ʧʲʨʚʠʯʥʘʪʘ ʧʦʤʦʱ ʤʦʛʘʪ ʜʘ ʦʩʪʘʚʘʪ ʩ ʥʝʜʦʩʪʘʪʲʯʥʦ ʢʦʥʪʨʦʣʠʨʘʥʘ 

ʭʠʧʝʨʪʦʥʠʷ, ʢʦʝʪʦ ʫʚʝʣʠʯʘʚʘ ʨʠʩʢʘ ʦʪ ʠʥʩʫʣʪ, ʩʲʨʜʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʠ ʙʲʙʨʝʯʥʘ ʫʚʨʝʜʘ. 

ʇʦʣʠʬʘʨʤʘʮʠʷ ʠ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʇʦʣʠʬʘʨʤʘʮʠʷʪʘ ʝ ʦʩʦʙʝʥʦ ʟʥʘʯʠʤʘ ʧʨʠ ʛʝʨʠʘʪʨʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʥʘʜ 50% ʦʪ 

ʣʠʮʘʪʘ ʥʘʜ 75 ʛʦʜʠʥʠ ʧʨʠʝʤʘʪ ʧʝʪ ʠʣʠ ʧʦʚʝʯʝ ʤʝʜʠʢʘʤʝʥʪʘ ʝʞʝʜʥʝʚʥʦ (Maher et al., 2014). 

ʊʦʚʘ ʫʚʝʣʠʯʘʚʘ ʨʠʩʢʘ ʦʪ: 

¶ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

¶ ʩʪʨʘʥʠʯʥʠ ʝʬʝʢʪʠ; 

¶ ʜʝʣʠʨ ʠ ʢʦʛʥʠʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ; 

¶ ʧʘʜʘʥʠʷ ʠ ʬʨʘʢʪʫʨʠ; 

¶ ʭʦʩʧʠʪʘʣʠʟʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʙʠʥʘʮʠʷʪʘ ʤʝʞʜʫ ʙʝʪʘ-ʙʣʦʢʝʨʠ ʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʭʨʦʥʠʯʥʘ ʦʙʩʪʨʫʢʪʠʚʥʘ ʙʝʣʦʜʨʦʙʥʘ ʙʦʣʝʩʪ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʚʣʦʰʝʥ ʢʦʥʪʨʦʣ ʥʘ ʜʠʰʘʥʝʪʦ, 

ʘ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʠʫʨʝʪʠʮʠ ʠ ACE-ʠʥʭʠʙʠʪʦʨʠ ï ʜʦ ʟʥʘʯʠʤʘ ʙʲʙʨʝʯʥʘ 

ʜʠʩʬʫʥʢʮʠʷ ʠ ʭʠʧʝʨʢʘʣʠʝʤʠʷ (Gujjarlamudi, 2016). ʇʦʨʘʜʠ ʪʦʚʘ ʆʇʃ ʪʨʷʙʚʘ ʨʝʜʦʚʥʦ ʜʘ 

ʧʨʝʨʘʟʛʣʝʞʜʘ ʣʝʢʘʨʩʪʚʝʥʠʪʝ ʨʝʞʠʤʠ ʠ ʜʘ ʦʮʝʥʷʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ ʚʩʷʢʘ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʠʷ. 

ɼʝʧʨʝʩʢʨʠʙʠʨʘʥʝ (deprescribing) 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʝ ʟʘʩʠʣʚʘ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʜʝʧʨʝʩʢʨʠʙʠʨʘʥʝ ï 

ʢʦʥʪʨʦʣʠʨʘʥʦ ʥʘʤʘʣʷʚʘʥʝ ʠʣʠ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʘ ʪʝʨʘʧʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ 

ʛʨʫʧʠ ʧʘʮʠʝʥʪʠ. ʉʠʩʪʝʤʘʪʠʯʥʠ ʧʨʝʛʣʝʜʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ ʢʨʝʭʢʠ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ ʩ 

ʦʛʨʘʥʠʯʝʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪʘ ʜʝʧʨʝʩʢʨʠʙʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʙʝʟʦʧʘʩʥʦ, ʘʢʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʧʦʝʪʘʧʥʦ ʠ ʩ ʚʥʠʤʘʪʝʣʝʥ ʤʦʥʠʪʦʨʠʥʛ (Odden et al., 2024). 

ʇʨʠ ʧʘʮʠʝʥʪʠ ʚ ʜʦʤʦʚʝ ʟʘ ʚʲʟʨʘʩʪʥʠ ʭʦʨʘ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʩʧʠʨʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʩʨʝʜʩʪʚʘ ʥʝ ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʪʝ ʠʥʮʠʜʝʥʪʠ, ʥʦ 

ʧʦʜʦʙʨʷʚʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ, ʥʘʤʘʣʷʚʘ ʨʠʩʢʘ ʦʪ ʧʘʜʘʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ, 

ʦʩʦʙʝʥʦ ʧʨʠ ʪʝʟʠ ʩ ʜʝʤʝʥʮʠʷ (Jing et al., 2024). 

ɿʘ ʧʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ ʪʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʆʇʃ ʪʨʷʙʚʘ ʜʘ ʦʮʝʥʷʚʘ ʥʝ ʩʘʤʦ 

ʧʦʣʟʘʪʘ, ʥʦ ʠ ʧʦʪʝʥʮʠʘʣʥʘʪʘ ʚʨʝʜʘ ʦʪ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ ʪʝʨʘʧʠʷʪʘ, ʦʩʦʙʝʥʦ ʧʨʠ ʧʘʮʠʝʥʪʠ: 

¶ ʩ ʯʝʩʪʠ ʧʘʜʘʥʠʷ; 

¶ ʩ ʦʨʪʦʩʪʘʪʠʯʥʘ ʭʠʧʦʪʦʥʠʷ; 

¶ ʩ ʥʘʧʨʝʜʥʘʣʘ ʜʝʤʝʥʮʠʷ; 

¶ ʩ ʪʝʨʤʠʥʘʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ; 

¶ ʩ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʙʲʙʨʝʯʥʘ ʫʚʨʝʜʘ. 

ʇʨʠʜʲʨʞʘʥʝ ʢʲʤ ʣʝʯʝʥʠʝʪʦ ʠ ʫʯʘʩʪʠʝ ʥʘ ʧʘʮʠʝʥʪʘ 

ʇʨʠʜʲʨʞʘʥʝʪʦ ʢʲʤ ʣʝʯʝʥʠʝʪʦ ʝ ʢʣʶʯʦʚ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭ. ɺʲʟʨʘʩʪʥʠʪʝ ʧʘʮʠʝʥʪʠ ʯʝʩʪʦ 

ʠʤʘʪ ʟʘʪʨʫʜʥʝʥʠʷ ʩʲʩ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʨʝʞʠʤʠ ʧʦʨʘʜʠ: ʢʦʛʥʠʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ, 

ʟʨʠʪʝʣʥʠ ʠ ʩʣʫʭʦʚʠ ʜʝʬʠʮʠʪʠ, ʩʣʦʞʥʠ ʣʝʢʘʨʩʪʚʝʥʠ ʩʭʝʤʠ, ʣʠʧʩʘ ʦʪ ʧʦʜʢʨʝʧʘ ʚ ʜʦʤʘʰʥʘʪʘ 

ʩʨʝʜʘ (Burnier & Egan, 2019). 

ʆʙʩʲʞʜʘʥʝʪʦ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʮʝʣʠ ʩ ʧʘʮʠʝʥʪʘ ʠ ʥʝʛʦʚʦʪʦ ʩʝʤʝʡʩʪʚʦ ʝ ʩʲʱʝʩʪʚʝʥʦ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʦʤʙʠʥʠʨʘʥʠ ʧʨʝʧʘʨʘʪʠ (single-pill combination) ʤʦʞʝ ʟʥʘʯʠʪʝʣʥʦ ʜʘ 

ʧʦʜʦʙʨʠ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʪʝʨʘʧʠʷʪʘ, ʥʘʤʘʣʷʚʘʡʢʠ ʙʨʦʷ ʥʘ ʧʨʠʝʤʘʥʠʪʝ ʪʘʙʣʝʪʢʠ (Gupta et al., 

2010). 
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ʈʦʣʷʪʘ ʥʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷ ʣʝʢʘʨ 

ʆʇʃ ʝ ʚ ʮʝʥʪʲʨʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʭʠʧʝʨʪʦʥʠʷʪʘ ʧʨʠ ʛʝʨʠʘʪʨʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ. ʊʦʡ 

ʠʤʘ ʢʣʶʯʦʚʘ ʨʦʣʷ ʚ: 

¶ ʨʘʥʥʦʪʦ ʦʪʢʨʠʚʘʥʝ; 

¶ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥʦʪʦ ʣʝʯʝʥʠʝ; 

¶ ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʩʲʩ ʩʧʝʮʠʘʣʠʩʪʠ; 

¶ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʥʝʞʝʣʘʥʠ ʝʬʝʢʪʠ; 

¶ ʦʮʝʥʢʘʪʘ ʥʘ ʧʦʣʠʬʘʨʤʘʮʠʷʪʘ; 

¶ ʜʝʧʨʝʩʢʨʠʙʠʨʘʥʝʪʦ. 

ɽʬʝʢʪʠʚʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʤʝʞʜʫ ʆʇʃ ʠ ʢʘʨʜʠʦʣʦʛ ʝ ʩʲʱʝʩʪʚʝʥʘ, ʦʩʦʙʝʥʦ ʧʨʠ ʩʣʦʞʥʠ 

ʩʣʫʯʘʠ ʩ ʪʝʞʢʘ ʢʦʤʦʨʙʠʜʥʦʩʪ ʠʣʠ ʥʝʜʦʩʪʘʪʲʯʝʥ ʢʦʥʪʨʦʣ ʥʘ ʥʘʣʷʛʘʥʝʪʦ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʃʝʯʝʥʠʝʪʦ ʥʘ ʭʠʧʝʨʪʦʥʠʷ ʧʨʠ ʛʝʨʠʘʪʨʠʯʥʠ ʧʘʮʠʝʥʪʠ ʚ ʧʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʦʤʧʣʝʢʩʝʥ ʧʨʦʮʝʩ, ʠʟʠʩʢʚʘʱ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥ ʠ ʚʥʠʤʘʪʝʣʝʥ ʧʦʜʭʦʜ. 

ɺʠʩʦʢʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʲʧʲʪʩʪʚʘʱʠ ʢʦʤʦʨʙʠʜʥʦʩʪʠ, 

ʧʦʣʠʬʘʨʤʘʮʠʷʪʘ ʠ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʩʪʘʨʝʝʥʝʪʦ ʧʦʚʠʰʘʚʘʪ ʨʠʩʢʘ ʦʪ ʥʝʞʝʣʘʥʠ 

ʩʲʙʠʪʠʷ ʠ ʫʩʣʦʞʥʝʥʠʷ. 

ʆʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʪʝʨʘʧʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʚʢʣʶʯʚʘʪ ʥʝ ʩʘʤʦ ʢʦʥʪʨʦʣ ʥʘ ʘʨʪʝʨʠʘʣʥʦʪʦ 

ʥʘʣʷʛʘʥʝ, ʥʦ ʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʩʪʘʪʫʩ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ. 

ʀʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥʠʷʪ ʧʦʜʭʦʜ, ʩʲʦʙʨʘʟʝʥ ʩ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʨʠʩʢʘ ʦʪ ʧʘʜʘʥʠʷ 

ʠ ʢʦʛʥʠʪʠʚʥʠʷ ʩʪʘʪʫʩ, ʝ ʢʣʶʯʦʚ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʪʠʤʘʣʝʥ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʦʣʟʘ ʠ ʨʠʩʢ. ɺ ʪʦʟʠ 

ʢʦʥʪʝʢʩʪ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷʪ ʣʝʢʘʨ ʠʛʨʘʝ ʚʦʜʝʱʘ ʨʦʣʷ, ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ ʢʦʦʨʜʠʥʠʨʘʥʘ, 

ʙʝʟʦʧʘʩʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʛʨʠʞʘ ʟʘ ʚʲʟʨʘʩʪʥʠʪʝ ʧʘʮʠʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ 

ʜʝʧʨʝʩʢʨʠʙʠʨʘʥʝ, ʢʦʛʘʪʦ ʝ ʧʦʜʭʦʜʷʱʦ. ɺʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʧʦʜʭʦʜʠ, ʦʩʥʦʚʘʥʠ ʥʘ 

ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʢʘʢʪʦ ʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʪʘ ʨʘʙʦʪʘ ʩʲʩ ʩʧʝʮʠʘʣʠʩʪʠ, ʤʦʛʘʪ ʟʥʘʯʠʪʝʣʥʦ ʜʘ 

ʧʦʜʦʙʨʷʪ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʪʘʟʠ ʫʷʟʚʠʤʘ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ. 
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ʇʆʃʀʄʆʈɹʀɼʅʆʉʊ ʀ ʃɽʂɸʈʉʊɺɽʅʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʇʈʀ 

ʇɸʎʀɽʅʊʀ ʉ ɸʈʊɽʈʀɸʃʅɸ ʍʀʇɽʈʊʆʅʀʗ ɺ ʆɹʑɸʊɸ 

ʇʈɸʂʊʀʂɸ 

ʅʝʚʝʥʘ ʀʚʘʥʦʚʘ 

ʂʘʪʝʜʨʘ ʋʨʦʣʦʛʠʷ ʠ ʦʙʱʘ ʤʝʜʠʮʠʥʘ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

ʄɹɸʃ Ăʉʚʝʪʘ ʂʘʨʠʜʘʜñ, ʇʣʦʚʜʠʚ 

 ʂʘʪʝʜʨʘ ɺʲʪʨʝʰʥʠ ʙʦʣʝʩʪʠ, ʩʦʮʠʘʣʥʘ ʤʝʜʠʮʠʥʘ, ʦʙʱʘ ʤʝʜʠʮʠʥʘ, 

ʬʠʟʠʢʘʣʥʘ ʪʝʨʘʧʠʷ, ʤʝʜʠʮʠʥʘ ʥʘ ʙʝʜʩʪʚʝʥʠʪʝ ʩʠʪʫʘʮʠʠ, 

ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, ɹʫʨʛʘʩʢʠ ʜ̡ ʨʞʘʚʝʥ ʫʥʠʚʝʨʩʠʪʝʪ 
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Abstract:  Arterial hypertension is frequently accompanied by multiple chronic conditions 

such as type 2 diabetes, dyslipidaemia, chronic kidney disease and chronic obstructive pulmonary 

disease, which considerably complicate patient management. Multimorbidity increases the 

likelihood of polypharmacy, drugïdrug interactions and adverse reactions, making therapeutic 

decisions in primary care particularly challenging. Older patients face additional risks due to age-

related physiological changes, reduced drug clearance and increased sensitivity to antihypertensive 

therapy. Common clinically relevant interactions include combinations between antihypertensive 

and antidiabetic medications, non-steroidal anti-inflammatory drugs (NSAIDs) with angiotensin-

converting enzyme inhibitors (ACE inhibitors)/ angiotensin II receptor blockers (ARB) and 

diuretics, as well as ɓ-blockers with bronchodilators in chronic obstructive pulmonary disease 

(COPD). These interactions may lead to renal impairment, hypotension, electrolyte disturbances or 

masking of hypoglycaemia. The general practitioner plays a central role in managing these risks 

through regular medication review, use of electronic interaction-checking tools, careful monitoring 

of renal function and individualising therapy according to functional status and comorbidities. 

Effective coordination between specialists and patient education are essential to prevent fragmented 

care and unnecessary medication burden. 

Keywords: hypertension, elevated blood pressure, general practitioner, primary care, 

guidelines for the management 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɸʨʪʝʨʠʘʣʥʘʪʘ ʭʠʧʝʨʪʦʥʠʷ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʭʨʦʥʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʚ 

ʧʦʧʫʣʘʮʠʷʪʘ ʠ ʯʝʩʪʦ ʩʝ ʩʲʯʝʪʘʚʘ ʩ ʜʨʫʛʠ ʩʲʧʲʪʩʪʚʘʱʠ ʩʲʩʪʦʷʥʠʷ ʢʘʪʦ ʜʠʘʙʝʪ ʪʠʧ 2, 
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ʜʠʩʣʠʧʠʜʝʤʠʷ, ʭʨʦʥʠʯʥʘ ʙʲʙʨʝʯʥʘ ʙʦʣʝʩʪ, ʠʩʭʝʤʠʯʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʠ ʭʨʦʥʠʯʥʘ 

ʦʙʩʪʨʫʢʪʠʚʥʘ ʙʝʣʦʜʨʦʙʥʘ ʙʦʣʝʩʪ (European Society of Cardiology, 2024). ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʧʦʣʠʤʦʨʙʠʜʥʦʩʪ ʩʲʱʝʩʪʚʝʥʦ ʫʩʣʦʞʥʷʚʘ ʜʠʘʛʥʦʩʪʠʯʥʠʷ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʧʨʦʮʝʩ, ʢʘʪʦ 

ʧʦʚʠʰʘʚʘ ʨʠʩʢʘ ʦʪ ʧʦʣʠʬʘʨʤʘʮʠʷ, ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʝʞʝʣʘʥʠ ʨʝʘʢʮʠʠ (Kantor 

et al., 2015). ʇʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ ʝ ʢʣʶʯʦʚʠʷʪ ʩʝʢʪʦʨ, ʚ ʢʦʡʪʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʜʲʣʛʦʩʨʦʯʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʭʠʧʝʨʪʦʥʠʷʪʘ, ʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷʪ ʣʝʢʘʨ ʝ ʚ ʮʝʥʪʲʨʘ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʦʤʧʣʝʢʩʥʘʪʘ ʪʝʨʘʧʠʷ ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ (Whelton et al., 2017). 

ʇʦʣʠʬʘʨʤʘʮʠʷʪʘ, ʜʝʬʠʥʠʨʘʥʘ ʢʘʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʝʤʘʥʝ ʥʘ ʧʝʪ ʠʣʠ ʧʦʚʝʯʝ 

ʤʝʜʠʢʘʤʝʥʪʘ, ʝ ʦʩʦʙʝʥʦ ʯʝʩʪʘ ʩʨʝʜ ʧʘʮʠʝʥʪʠ ʩ ʭʠʧʝʨʪʦʥʠʷ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʭʨʦʥʠʯʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ (Masnoon et al., 2017; Maher et al., 2014). ɼʘʥʥʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʣʠʬʘʨʤʘʮʠʷʪʘ 

ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʘʚʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʦʜʝʱʠ ʜʦ ʢʣʠʥʠʯʥʦ 

ʟʥʘʯʠʤʠ ʫʩʣʦʞʥʝʥʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʝʣʝʢʪʨʦʣʠʪʥʠ ʥʘʨʫʰʝʥʠʷ, ʙʲʙʨʝʯʥʘ ʜʠʩʬʫʥʢʮʠʷ, 

ʭʠʧʦʪʦʥʠʷ, ʭʠʧʦʛʣʠʢʝʤʠʷ ʠ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ (Krustev et al., 2022). 

ʊʦʚʘ ʧʦʩʪʘʚʷ ʧʨʝʜ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷ ʣʝʢʘʨ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʢʦʠʪʦ ʠʟʠʩʢʚʘʪ ʩʠʩʪʝʤʝʥ 

ʧʦʜʭʦʜ, ʧʦʟʥʘʚʘʥʝ ʥʘ ʨʠʩʢʦʚʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʠ ʫʤʝʥʠʝ ʟʘ ʨʘʮʠʦʥʘʣʥʘ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʚ 

ʫʩʣʦʚʠʷʪʘ ʥʘ ʦʛʨʘʥʠʯʝʥʠ ʨʝʩʫʨʩʠ ʠ ʚʠʩʦʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪ. 

ʎʝʣʪʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠ ʦʩʥʦʚʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʪʘ ʠ 

ʣʝʢʘʨʩʪʚʝʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ, ʩʲʩ ʩʧʝʮʠʘʣʝʥ ʘʢʮʝʥʪ 

ʚʲʨʭʫ ʨʦʣʷʪʘ ʥʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷ ʣʝʢʘʨ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʨʠʩʢʦʚʝ ʚ ʘʤʙʫʣʘʪʦʨʥʘʪʘ 

ʧʨʘʢʪʠʢʘ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

2.1. ʇʦʣʠʤʦʨʙʠʜʥʦʩʪʪʘ ʢʘʪʦ ʬʘʢʪʦʨ, ʫʩʣʦʞʥʷʚʘʱ ʣʝʯʝʥʠʝʪʦ ʥʘ ʘʨʪʝʨʠʘʣʥʘʪʘ 

ʭʠʧʝʨʪʦʥʠʷ 

ʇʦʣʠʤʦʨʙʠʜʥʦʩʪʪʘ ʝ ʩʲʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩʲʱʝʩʪʚʫʚʘʪ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ 

ʭʨʦʥʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʘʪʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʭʠʧʝʨʪʦʥʠʷ ʪʦʚʘ ʝ ʧʨʘʚʠʣʦ, ʘ ʥʝ ʠʟʢʣʶʯʝʥʠʝ 

(Fortin et al., 2005). ʇʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘʜ 70% ʦʪ ʭʠʧʝʨʪʦʥʠʮʠʪʝ ʥʘʜ 60-ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʠʤʘʪ ʤʠʥʠʤʫʤ ʦʱʝ ʜʚʝ ʭʨʦʥʠʯʥʠ ʜʠʘʛʥʦʟʠ (Tinetti et al., 2012). ʅʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʪʝ 

ʩʘ ʜʠʘʙʝʪ ʪʠʧ 2, ʜʠʩʣʠʧʠʜʝʤʠʷ, ʟʘʪʣʲʩʪʷʚʘʥʝ, ʭʨʦʥʠʯʥʘ ʙʲʙʨʝʯʥʘ ʙʦʣʝʩʪ ʠ ʠʩʭʝʤʠʯʥʘ ʙʦʣʝʩʪ 

ʥʘ ʩʲʨʮʝʪʦ (European Society of Cardiology, 2024). ʅʘʣʠʯʠʝʪʦ ʥʘ ʪʝʟʠ ʟʘʙʦʣʷʚʘʥʠʷ ʥʘʣʘʛʘ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʣʦʞʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʨʝʞʠʤʠ ʠ ʧʦʚʠʰʘʚʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʦʪ 

ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʥʠ ʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɼʦʧʲʣʥʠʪʝʣʥʘ ʪʨʫʜʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʨʦʤʝʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʨʘʩʪʪʘ ï ʥʘʤʘʣʝʥ 

ʢʣʠʨʲʥʩ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠʪʝ, ʧʨʦʤʝʥʠ ʚ ʪʝʣʝʩʥʘʪʘ ʢʦʤʧʦʟʠʮʠʷ, ʧʦ-ʛʦʣʷʤʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʢʲʤ 

ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠʪʝ ʤʝʜʠʢʘʤʝʥʪʠ ʠ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʦʨʪʦʩʪʘʪʠʯʥʘ ʭʠʧʦʪʦʥʠʷ (Benetos et 

al., 2019). ʊʘʢʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷʪ ʣʝʢʘʨ ʝ ʠʟʧʨʘʚʝʥ ʧʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʙʘʣʘʥʩʠʨʘ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʮʝʣʠ: ʢʦʥʪʨʦʣ ʥʘ ʘʨʪʝʨʠʘʣʥʦʪʦ ʥʘʣʷʛʘʥʝ, ʛʣʠʢʝʤʠʯʝʥ ʢʦʥʪʨʦʣ, 

ʟʘʱʠʪʘ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʷ ʨʠʩʢ. 

2.2. ʃʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʭʠʧʝʨʪʦʥʠʮʠ ʩ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪ 

ʃʝʢʘʨʩʪʚʝʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʘ ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʭʠʧʝʨʪʦʥʠʷ, ʦʩʦʙʝʥʦ 

ʢʦʛʘʪʦ ʪʝ ʧʨʠʝʤʘʪ ʤʝʜʠʢʘʤʝʥʪʠ ʟʘ ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ. ʇʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ 

86,0% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʝ ʥʘʣʠʮʝ ʧʦʥʝ ʝʜʥʦ ʢʣʠʥʠʯʥʦ ʟʥʘʯʠʤʦ ʧʦʪʝʥʮʠʘʣʥʦ ʣʝʢʘʨʩʪʚʝʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (pDDI). ʉʨʝʜʥʠʷʪ ʙʨʦʡ pDDI ʥʘ ʧʘʮʠʝʥʪ ʝ 3,78 (SD 3,90), ʩ ʦʪʯʝʪʣʠʚ ʜʠʘʧʘʟʦʥ 

ʦʪ 1 ʜʦ 25 ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (Periĺ et al., 2022). ʅʘʡ-ʯʝʩʪʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʭʠʧʝʨʪʦʥʠʮʠ 

ʩʝ ʛʨʫʧʠʨʘʪ ʚ ʥʷʢʦʣʢʦ ʢʘʪʝʛʦʨʠʠ: 

2.2.1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʠ ʘʥʪʠʜʠʘʙʝʪʥʠ ʤʝʜʠʢʘʤʝʥʪʠ 

ʇʘʮʠʝʥʪʠʪʝ ʩ ʭʠʧʝʨʪʦʥʠʷ ʠ ʜʠʘʙʝʪ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʧʦʨʘʜʠ ʯʝʩʪʘʪʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʠʥʩʫʣʠʥ, ʧʝʨʦʨʘʣʥʠ ʘʥʪʠʜʠʘʙʝʪʥʠ ʩʨʝʜʩʪʚʘ, ɸʉɽ-ʠʥʭʠʙʠʪʦʨʠ, 

ʪʠʘʟʠʜʥʠ ʜʠʫʨʝʪʠʮʠ ʠ ʙʝʪʘ-ʙʣʦʢʝʨʠ. ʊʠʘʟʠʜʥʠʪʝ ʜʠʫʨʝʪʠʮʠ ʤʦʛʘʪ ʜʘ ʧʦʚʠʰʘʚʘʪ ʢʨʲʚʥʘʪʘ 

ʛʣʶʢʦʟʘ, ʜʦʢʘʪʦ ʙʝʪʘ-ʙʣʦʢʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʤʘʩʢʠʨʘʪ ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʭʠʧʦʛʣʠʢʝʤʠʷ. 

ɸʥʛʠʦʪʝʥʟʠʥ ʢʦʥʚʝʨʪʠʨʘʱ ʝʥʟʠʤ ʠʥʭʠʙʠʪʦʨʠʪʝ (ɸʉɽ) ʠ ɸʥʛʠʦʪʝʥʟʠʥ ʨʝʮʝʧʪʦʨʥʠʪʝ ʙʣʦʢʝʨʠ 

(ɸʈɹ) ʯʝʩʪʦ ʩʝ ʧʨʝʧʦʨʲʯʚʘʪ ʢʘʪʦ ʤʝʜʠʢʘʤʝʥʪʠ ʥʘ ʧʲʨʚʠ ʠʟʙʦʨ ʧʨʠ ʭʠʧʝʨʪʦʥʠʮʠ ʩ ʜʠʘʙʝʪ, ʪʲʡ 

ʢʘʪʦ ʧʦʜʦʙʨʷʚʘʪ ʠʥʩʫʣʠʥʦʚʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʠ ʦʩʠʛʫʨʷʚʘʪ ʙʲʙʨʝʯʥʦʟʘʱʠʪʝʥ ʝʬʝʢʪ, ʥʦ 
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ʩʠʥʝʨʛʠʯʥʠʷʪ ʠʤ ʝʬʝʢʪ ʩ ʘʥʪʠʜʠʘʙʝʪʥʠʪʝ ʣʝʢʘʨʩʪʚʘ ʠʟʠʩʢʚʘ ʩʪʨʠʢʪʝʥ ʢʦʥʪʨʦʣ ʥʘ ʙʲʙʨʝʯʥʘʪʘ 

ʬʫʥʢʮʠʷ ʠ ʢʘʣʠʝʚʠʪʝ ʥʠʚʘ (Rizos & Elisaf, 2014). ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ SGLT2-ʠʥʭʠʙʠʪʦʨʠ ʠ 

ʜʠʫʨʝʪʠʮʠ ʧʦʚʠʰʘʚʘ ʨʠʩʢʘ ʦʪ ʭʠʧʦʪʦʥʠʷ ʠ ʜʝʭʠʜʨʘʪʘʮʠʷ, ʢʦʝʪʦ ʝ ʚʘʞʥʦ ʧʨʠ ʚʲʟʨʘʩʪʥʠ 

ʧʘʮʠʝʥʪʠ ʠ ʪʝʟʠ ʩ ʭʨʦʥʠʯʥʘ ʙʲʙʨʝʯʥʘ ʙʦʣʝʩʪ (Zelniker et al., 2019). 

2.2.2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʠ ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥʠ ʣʝʢʘʨʩʪʚʘ ʧʨʠ ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ 

ʅʉʇɺʉ ʠ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʣʝʢʘʨʩʪʚʘ 

ʅʉʇɺʉ ʩʘ ʝʜʥʠ ʦʪ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʠ ʧʨʝʜʧʠʩʚʘʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʟʘ ʙʦʣʢʘ ʧʨʠ 

ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ, ʦʩʦʙʝʥʦ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʘ ʠ ʜʨʫʛʠ ʤʫʩʢʫʣʥʦ-ʩʢʝʣʝʪʥʠ ʩʲʩʪʦʷʥʠʷ (Zhang 

et al., 2004). ʊʷʭʥʘʪʘ ʢʦʤʙʠʥʘʮʠʷ ʩ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʣʝʢʘʨʩʪʚʘ, ʦʩʦʙʝʥʦ ɸʉɽ-ʠʥʭʠʙʠʪʦʨʠ, 

ʘʥʛʠʦʪʝʥʟʠʥ-ʨʝʮʝʧʪʦʨʥʠ ʙʣʦʢʝʨʠ ʠ ʜʠʫʨʝʪʠʮʠ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʪ.ʥʘʨ. Ăʪʨʦʝʥ ʫʜʘʨñ ï 

ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʷ ʥʘ ʝʬʝʨʝʥʪʥʘʪʘ ʘʨʪʝʨʠʦʣʘ, ʥʘʤʘʣʝʥ ʙʲʙʨʝʯʝʥ ʢʨʲʚʦʪʦʢ ʠ ʩʧʘʜ ʚ 

ʛʣʦʤʝʨʫʣʥʘʪʘ ʬʠʣʪʨʘʮʠʷ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʩʲʧʲʪʩʪʚʘʱʘ ʭʨʦʥʠʯʥʘ 

ʙʲʙʨʝʯʥʘ ʙʦʣʝʩʪ ʪʘʟʠ ʢʦʤʙʠʥʘʮʠʷ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʦʩʪʨʘ ʙʲʙʨʝʯʥʘ ʫʚʨʝʜʘ, ʦʩʦʙʝʥʦ ʧʨʠ 

ʜʝʭʠʜʨʘʪʘʮʠʷ (Lapi et al., 2013).  

ɹʝʪʘ-ʙʣʦʢʝʨʠ ʠ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʠ ʧʨʠ ʍʆɹɹ 

ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʭʠʧʝʨʪʦʥʠʷ ʠ ʭʨʦʥʠʯʥʘ ʦʙʩʪʨʫʢʪʠʚʥʘ ʙʝʣʦʜʨʦʙʥʘ ʙʦʣʝʩʪ (ʍʆɹɹ) 

ʩʲʱʝʩʪʚʫʚʘ ʨʠʩʢ ʦʪ ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʝʪʘ-ʙʣʦʢʝʨʠʪʝ ʠ ɓ-

ʘʛʦʥʠʩʪʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʠ. ʅʝʩʝʣʝʢʪʠʚʥʠʪʝ ʙʝʪʘ-ʙʣʦʢʝʨʠ ʤʦʛʘʪ ʜʘ 

ʥʘʤʘʣʷʪ ʝʬʝʢʪʘ ʥʘ ʠʥʭʘʣʘʪʦʨʥʠʪʝ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʠ ʠ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʙʨʦʥʭʦʩʧʘʟʲʤ. ʆʪ 

ʜʨʫʛʘ ʩʪʨʘʥʘ, ʢʘʨʜʠʦ-ʩʝʣʝʢʪʠʚʥʠʪʝ ʙʝʪʘ-ʙʣʦʢʝʨʠ ʩʝ ʩʯʠʪʘʪ ʟʘ ʦʪʥʦʩʠʪʝʣʥʦ ʙʝʟʦʧʘʩʥʠ, ʥʦ 

ʠʟʠʩʢʚʘʪ ʚʥʠʤʘʪʝʣʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʍʆɹɹ (Gulea et al., 2021). 

2.2.3. ʆʩʦʙʝʥʦʩʪʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʜʠʘʙʝʪ ʪʠʧ 2 

ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʘʥʪʠʜʠʘʙʝʪʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʠ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʠ ʩʨʝʜʩʪʚʘ ʝ 

ʝʞʝʜʥʝʚʥʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ, ʥʦ ʥʦʩʠ ʧʦʪʝʥʮʠʘʣ ʟʘ ʚʘʞʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʠʘʟʠʜʥʠʪʝ 

ʜʠʫʨʝʪʠʮʠ ʤʦʛʘʪ ʜʘ ʚʣʦʰʘʪ ʛʣʠʢʝʤʠʯʥʠʷ ʢʦʥʪʨʦʣ, ʜʦʢʘʪʦ ʙʝʪʘ-ʙʣʦʢʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʤʘʩʢʠʨʘʪ 

ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʭʠʧʦʛʣʠʢʝʤʠʷ (Manrique et al., 2010; Heerspink et al., 2020). 

ɼʦʧʲʣʥʠʪʝʣʝʥ ʘʩʧʝʢʪ ʝ ʢʦʤʙʠʥʠʨʘʥʝʪʦ ʥʘ SGLT2-ʠʥʭʠʙʠʪʦʨʠ ʠ ʜʠʫʨʝʪʠʮʠ, ʢʦʝʪʦ ʚʦʜʠ 

ʜʦ ʧʦ-ʟʥʘʯʠʪʝʣʥʘ ʟʘʛʫʙʘ ʥʘ ʪʝʯʥʦʩʪʠ ʠ ʨʠʩʢ ʦʪ ʭʠʧʦʪʦʥʠʷ, ʦʩʦʙʝʥʦ ʧʨʠ ʚʲʟʨʘʩʪʥʠ ʠ ʧʘʮʠʝʥʪʠ 

ʩ ʭʨʦʥʠʯʥʘ ʙʲʙʨʝʯʥʘ ʙʦʣʝʩʪ (Zelniker et al., 2019). ʊʦʚʘ ʠʟʠʩʢʚʘ ʧʨʝʮʠʟʥʦ ʪʠʪʨʠʨʘʥʝ ʥʘ ʜʦʟʠʪʝ 

ʠ ʨʝʜʦʚʥʘ ʦʮʝʥʢʘ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ. 

2.2.4. ʈʦʣʷ ʥʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷ ʣʝʢʘʨ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʪʘ ʠ 

ʣʝʢʘʨʩʪʚʝʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʆʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷʪ ʣʝʢʘʨ ʠʛʨʘʝ ʮʝʥʪʨʘʣʥʘ ʨʦʣʷ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʪʝʨʘʧʠʷʪʘ ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʭʠʧʝʨʪʦʥʠʷ ʠ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʩʪʦʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʝʜʦʚʥʘ 

ʨʝʚʠʟʠʷ ʥʘ ʪʝʨʘʧʠʷʪʘ, ʪ.ʥʘʨ. medication review ï ʚʢʣʶʯʠʪʝʣʥʦ ʦʮʝʥʢʘ ʥʘ ʠʥʜʠʢʘʮʠʠʪʝ, 

ʜʫʙʣʠʨʘʱʠʪʝ ʤʝʜʠʢʘʤʝʥʪʠ, ʚʲʟʤʦʞʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʟʘ ʧʘʮʠʝʥʪʘ 

(Masnoon et al., 2017; Scott et al., 2015). 

ɺʘʞʝʥ ʠʥʩʪʨʫʤʝʥʪ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʆʇʃ ʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʣʝʢʪʨʦʥʥʠ ʩʠʩʪʝʤʠ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢʪʦ ʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʢʣʠʥʠʯʥʠ ʘʣʛʦʨʠʪʤʠ 

ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʪʝʨʘʧʠʷʪʘ (Guthrie et al., 2015). ʇʘʮʠʝʥʪʠʪʝ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʠ ʪʝʟʠ 

ʩ ʤʥʦʞʝʩʪʚʦ ʭʨʦʥʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠʟʠʩʢʚʘʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥ ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ, 

ʦʩʥʦʚʘʥ ʢʘʢʪʦ ʥʘ ʨʲʢʦʚʦʜʩʪʚʘ, ʪʘʢʘ ʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʝʥ ʩʪʘʪʫʩ, ʢʦʛʥʠʪʠʚʥʦ ʩʲʩʪʦʷʥʠʝ ʠ ʨʠʩʢ 

ʦʪ ʧʘʜʘʥʠʷ (Tinetti & Studenski, 2011). 

ʉʲʱʝʩʪʚʝʥʘ ʝ ʨʦʣʷʪʘ ʥʘ ʆʇʃ ʚ ʦʙʨʘʟʦʚʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ ï ʦʪʥʦʩʥʦ ʧʨʘʚʠʣʥʦʪʦ 

ʧʨʠʝʤʘʥʝ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠʪʝ, ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʥʘ ʩʠʤʧʪʦʤʠ ʥʘ ʜʝʭʠʜʨʘʪʘʮʠʷ, ʭʠʧʦʪʦʥʠʷ, 

ʭʠʧʦʛʣʠʢʝʤʠʷ ʠʣʠ ʚʣʦʰʘʚʘʥʝ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ (NICE, 2023). 

ɼʨʫʛʘ ʚʘʞʥʘ ʟʘʜʘʯʘ ʥʘ ʆʇʃ ʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʪʝʨʘʧʠʷʪʘ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʟʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʠ ʬʨʘʛʤʝʥʪʠʨʘʥʦʪʦ ʣʝʯʝʥʠʝ ʠ ʥʝʞʝʣʘʥʦʪʦ 

ʜʦʙʘʚʷʥʝ ʥʘ ʥʦʚʠ ʤʝʜʠʢʘʤʝʥʪʠ ʙʝʟ ʦʮʝʥʢʘ ʥʘ ʦʙʱʠʷ ʨʠʩʢ (Tinetti et al., 2012; Starfield & 

Macinko, 2005) 
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3. ɿɸʂʃʖʏɽʅʀɽ 

ʇʘʮʠʝʥʪʠʪʝ ʩ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʟʥʘʯʠʪʝʣʥʘ 

ʯʘʩʪ ʦʪ ʧʦʧʫʣʘʮʠʷʪʘ ʚ ʧʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ. ʇʦʣʠʬʘʨʤʘʮʠʷʪʘ ʝ ʯʝʩʪʦ ʩʨʝʱʘʥʘ, ʘ 

ʨʠʩʢʲʪ ʦʪ ʣʝʢʘʨʩʪʚʝʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʝʞʝʣʘʥʠ ʨʝʘʢʮʠʠ ʠʟʠʩʢʚʘ ʧʨʝʮʠʟʝʥ ʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘʥ ʧʦʜʭʦʜ. ʂʣʶʯʦʚʘ ʝ ʨʦʣʷʪʘ ʥʘ ʦʙʱʦʧʨʘʢʪʠʢʫʚʘʱʠʷ ʣʝʢʘʨ ʢʘʪʦ 

ʢʦʦʨʜʠʥʘʪʦʨ ʥʘ ʣʝʯʝʥʠʝʪʦ, ʢʦʡʪʦ ʥʝ ʩʘʤʦ ʩʣʝʜʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʘʥʪʠʭʠʧʝʨʪʝʥʟʠʚʥʘʪʘ 

ʪʝʨʘʧʠʷ, ʥʦ ʠ ʫʧʨʘʚʣʷʚʘ ʩʣʦʞʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʝʢʘʨʩʪʚʘ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ. 

ɽʬʝʢʪʠʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘʣʘʛʘ ʨʝʜʦʚʥʘ ʨʝʚʠʟʠʷ ʥʘ ʪʝʨʘʧʠʷʪʘ, ʤʦʥʠʪʦʨʠʨʘʥʝ ʥʘ 

ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ ʠ ʝʣʝʢʪʨʦʣʠʪʠʪʝ, ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʭʠʧʦʛʣʠʢʝʤʠʷ ʠ ʭʠʧʦʪʦʥʠʷ, ʠ 

ʘʢʪʠʚʥʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʧʨʦʮʝʩʘ. ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʟʘʩʪʘʨʷʚʘʱʘ ʧʦʧʫʣʘʮʠʷ ʠ 

ʫʚʝʣʠʯʘʚʘʱʘ ʩʝ ʤʫʣʪʠʤʦʨʙʠʜʥʦʩʪ, ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʙʝʟʦʧʘʩʥʘ, ʨʘʮʠʦʥʘʣʥʘ ʠ ʢʦʦʨʜʠʥʠʨʘʥʘ 

ʣʝʢʘʨʩʪʚʝʥʘ ʪʝʨʘʧʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʧʨʠʦʨʠʪʝʪ ʟʘ ʧʲʨʚʠʯʥʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ. 
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ʈʆɹʆʊʀɿʀʈɸʅʀ ʂʆʃʆʈɽʂʊɸʃʅʀ ʆʇɽʈɸʎʀʀ ï 

ʇʒʈɺʆʅɸʏɸʃɽʅ ʆʇʀʊ 

ɹʦʡʢʦ ɸʪʘʥʘʩʦʚ1,2,3, ʁʦʨʜʘʥʢʘ ʁʦʨʜʘʥʦʚʘ3, ʅʠʢʦʣʘʡ ʅʠʢʦʣʦʚ3, 

ʏʘʚʜʘʨ ɸʪʘʥʘʩʦʚ4, ɼʘʨʠʥ ɸʪʘʥʘʩʦʚ4, ɸʥʪʦʥ ʊʦʜʦʨʦʚ1, 

ʍʝʣʠʥ ʐʝʬʢʝʜ4, ʉʠʣʚʠʷ ʂʦʝʚʘ4 

1ʂʘʪʝʜʨʘ Ăʇʨʦʧʝʜʝʚʪʠʢʘ ʥʘ ʭʠʨʫʨʛʠʯʥʠʪʝ ʙʦʣʝʩʪʠò, 

ʉʝʢʮʠʷ ʦʙʱʘ ʭʠʨʫʨʛʠʷ, ʌʘʢʫʣʪʝʪ ʄʝʜʠʮʠʥʘ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʀʥʩʪʠʪʫʪ ʥʘ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʍʠʨʫʨʛʠʯʥʦ ʆʪʜʝʣʝʥʠʝ, ʄɹɸʃ Ăʋʥʠ ʍʦʩʧʠʪʘʣò ï ʇʘʥʘʛʶʨʠʱʝ 

4ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

ROBOTIC  COLORECTAL  SURGERY ï INITIAL  EXPERIENCE 

Boyko Atanasov1,2,3, Yordanka Yordanova3, Nikolay Nikolov3, 

Chavdar Atanasov4, Darin  Atanasov4, Anton Todorov1, 

Helin Shefked4, Silviya Koeva4 
1Department of Propaedeutics of Surgical Diseases, Section of General 

Surgery, Faculty of Medicine, Medical University of Plovdiv 
2Research Institute at the Medical University of Plovdiv 

3Surgical Unit, MHAT Uni Hospital ï Panagyurishte 
4Medical University of Plovdiv 

 

Abstract:  Colorectal surgery has shown continuous progress in recent decades. Key 

moments were the introduction of laparoscopic surgeries in the 1990s and the subsequent 

introduction of robotic technologies. On the other hand, colon and rectal carcinoma remains at a 

high frequency in terms of newly diagnosed diseases and number of surgical interventions. 

According to literature data for Bulgaria in 2023, over 3000 new cases were diagnosed and over 

5000 surgeries were performed for this pathology. While the routine use of laparoscopy as a first-

choice method is increasingly preferred by surgeons, the question of the place of robot-assisted 

surgery in colorectal pathology remains debatable. The aim of our study is to analyze the main 

factors influencing the decision to choose an operative technique and compare our initial results 

from robotic colorectal surgery. We reviewed and analyzed the medical records of patients with 

colorectal surgeries performed over a 12-month period in the Surgical Unit of MHAT Uni Hospital 

ï Panagyurishte. During this time period, 112 colorectal surgeries were performed for oncological 

diseases (minimally invasive and conventional). Of these, we used a laparoscopic approach in 74% 

of the cases and 12% robotic (minimally invasive) ones. Based on our initial experience with the 

applicability of robotic surgery in colorectal pathology, we believe that it is completely 

oncologically sound and safe for patients. 

Keywords: colorectal carcinoma, laparoscopic colorectal surgeries, robotic surgery 
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1. ɺʒɺɽɼɽʅʀɽ 

ʂʦʣʦʨʝʢʪʘʣʥʠʷʪ ʢʘʨʮʠʥʦʤ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʲʜʝ ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤ ʠ ʤʝʜʠʮʠʥʩʢʠ 

ʧʨʦʙʣʝʤ ʟʘ ʮʝʣʠʷ ʩʚʷʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʠʛʘʥʦʩʪʠʯʥʠʪʝ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠ 

ʤʝʪʦʜʠʢʠ, ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ ʦʩʪʘʚʘ ʥʘ ʝʜʥʦ ʦʪ ʯʝʣʥʠʪʝ ʤʝʩʪʘ ʢʘʪʦ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪʥʦʩʪ. ʇʦ 

ʜʘʥʥʠ ʥʘ ʅʉʀ ʟʘ 2023 ʛʦʜʠʥʘ ʚ ɹʲʣʛʘʨʠʷ ʥʦʚʦʦʪʢʨʠʪʠʪʝ ʩʣʫʯʘʠ ʥʘ ʢʦʣʦʨʝʢʪʘʣʝʥ ʢʘʨʮʠʥʦʤ 

ʩʘ 3421 ʠ ʠʤʘ ʠʟʚʲʨʰʝʥʠ ʥʘʜ 5000 ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ ʥʘ ʪʘʟʠ ʙʦʣʝʩʪ (ʅʉʀ, 2024). 

ʇʨʝʜʣʦʞʝʥʘ ʧʨʝʟ 1991 ʛʦʜʠʥʘ, ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ ʢʦʣʦʨʝʢʪʘʣʥʘ ʭʠʨʫʨʛʠʷ ʩʝ ʜʦʢʘʟʘ ʢʘʪʦ 

ʙʝʟʦʧʘʩʝʥ ʤʝʪʦʜ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʦʧʝʨʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ, ʢʘʢʪʦ ʥʘ 

ʦʥʢʦʣʦʛʠʯʥʠ ʪʘʢʘ ʠ ʥʘ ʙʝʥʠʛʥʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. ɺʧʦʩʣʝʜʩʪʚʠʝ ʙʷʭʘ ʚʲʚʝʜʝʥʠ ʠ ʜʨʫʛʠ 

ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʪʝʭʥʠʢʠ ʢʘʪʦ ʝʜʥʦʧʦʨʪʦʚʘ ʣʘʧʘʨʦʩʢʦʧʩʢʘ ʦʧʝʨʘʮʠʷ ʠ ʭʠʨʫʨʛʠʷ ʥʘ 

ʝʩʪʝʩʪʚʝʥʠʪʝ ʦʪʚʦʨʠ (Kumar et al., 2023; Zhang et al., 2022). ʇʨʝʜʠ ʦʢʦʣʦ 20 ʛʦʜʠʥʠ ʟʘʧʦʯʥʘʭʘ 

ʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʠʪʝ ʦʧʝʨʘʮʠʠ (Abdel Jalil et al., 2021). ʄʠʥʠʠʥʚʘʟʠʚʥʠʪʝ 

ʭʠʨʫʨʛʠʯʥʠ ʧʦʜʭʦʜʠ ʩʘ ʚʩʝ ʧʦ-ʧʨʝʜʧʦʯʠʪʘʥʠʪʝ ʤʝʪʦʜʠʢʠ ʩʧʨʷʤʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʧʨʠ 

ʣʝʯʝʥʠʝʪʦ ʥʘ ʢʦʣʦʨʝʢʪʘʣʥʠʷ ʨʘʢ, ʜʦʨʠ ʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʧʝʰʥʦʩʪ. ɸʥʘʣʠʟʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʪʝʟʠ ʤʝʪʦʜʠʢʠ ʧʦʩʪʠʛʘʪ ʩʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʥʢʦʣʦʛʠʯʥʘ ʠʟʜʲʨʞʘʥʦʩʪ, ʥʠʚʘ 

ʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ ʠ ʯʝʩʪʦʪʘ ʥʘ ʨʝʮʠʜʠʚʠ (Wang et al., 2024; TengTeng et al., 2025). 

ʎʝʣ ʥʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʲʨʚʠʪʝ ʨʦʙʦʪʠʟʠʨʘʥʠ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ 

ʥʘ ʢʦʣʦʨʝʢʪʘʣʝʥ ʢʘʨʮʠʥʦʤ ʠ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʩ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ ʪʘʢʠʚʘ. 

 

2. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ɺʢʣʶʯʚʘʱʠ ʢʨʠʪʝʨʠʠ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʩʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʠ 

ʦʧʝʨʠʨʘʥʠ ʧʦ ʧʦʚʦʜ ʥʘ ʢʦʣʦʨʝʢʪʘʣʝʥ ʢʘʨʮʠʥʦʤ ï ʣʘʧʘʨʦʩʢʦʧʩʢʠ (LS) ʠ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʦ 

(RAS). ʈʘʟʛʣʝʜʘʭʤʝ ʠ ʩʨʘʚʥʠʭʤʝ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʬʘʢʪʦʨʘ: ʧʦʣ, ʚʲʟʨʘʩʪ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ 

ʪʫʤʦʨʥʠʷ ʧʨʦʮʝʩ. ʇʨʝʛʣʝʜʘʭʤʝ ʠ ʘʥʘʣʠʟʠʨʘʭʤʝ ʧʦʜʨʦʙʥʦ ʤʝʜʠʮʠʥʩʢʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʩ ʠʟʚʲʨʰʝʥʠ ʜʝʙʝʣʦʯʨʝʚʥʠ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ ʥʘ ʦʥʢʦʣʦʛʠʯʥʦ ʟʘʙʦʣʷʚʘʥʝ ʟʘ 

ʧʝʨʠʦʜʘ ʦʪ ʘʚʛʫʩʪ 2024 ʜʦ ʘʚʛʫʩʪ 2025 ʛʦʜʠʥʘ ʚ ʍʠʨʫʨʛʠʯʥʦ ʦʪʜʝʣʝʥʠʝ ʥʘ ʄɹɸʃ ñʋʥʠ 

ʍʦʩʧʠʪʘʣò ï ʛʨ. ʇʘʥʘʛʶʨʠʱʝ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ 112 ʙʦʣʥʠ ʩʝ ʘʥʘʣʠʟʠʨʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ. ʇʨʠ 

ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʝ ʠʟʧʦʣʟʚʘʥ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʤʝʜʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ ʚʢʣʶʯʚʘʱ: ʩʥʝʤʘʥʝ 

ʥʘ ʦʙʩʪʦʡʥʘ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʝʥ ʧʨʝʛʣʝʜ, ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʘʙʜʦʤʠʥʘʣʥʘ 

ʝʭʦʛʨʘʬʠʷ, ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ ʥʘ ʢʦʨʝʤ ʠ ʤʘʣʲʢ ʪʘʟ ʠ ʜʦʣʥʘ ʝʥʜʦʩʢʦʧʠʷ. ʈʘʟʜʝʣʠʭʤʝ 

ʦʧʝʨʠʨʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʥʘ ʜʚʝ ʛʨʫʧʠ: ʛʨʫʧʘ ɸ ï ʩ ʣʘʧʘʨʦʩʢʦʧʩʢʘ ʤʠʥʠʠʥʚʘʟʠʚʥʘ ʦʧʝʨʘʮʠʷ (LS) 

ʠ ʛʨʫʧʘ ɺ ï ʩ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʘ ʭʠʨʫʨʛʠʷ (RAS). ʉʨʘʚʥʠʭʤʝ ʜʚʝʪʝ ʛʨʫʧʠ ʧʦ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ 

ʢʨʠʪʝʨʠʷ: ʚʨʝʤʝʪʨʘʝʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʠʥʪʝʨʚʝʥʮʠʠ, ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘ ʢʨʲʚʦʟʘʛʫʙʘ, 

ʦʥʢʦʣʦʛʠʯʥʘ ʠʟʜʲʨʞʘʥʦʩʪ, ʢʦʥʚʝʨʩʠʠ, ʫʩʣʦʞʥʝʥʠʷ ʠ ʙʦʣʥʠʯʝʥ ʧʨʝʩʪʦʡ. 

 

3. ʈɽɿʋʃʊɸʊʀ  

ɿʘ ʦʙʩʣʝʜʚʘʥʠʷ ʧʝʨʠʦʜ ʦʪ 12 ʤʝʩʝʮʘ 

(ʘʚʛʫʩʪ 2024 ʛ. ï ʘʚʛʫʩʪ 2025 ʛ.) 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʭʤʝ ʠ ʦʧʝʨʠʨʘʭʤʝ ʦʙʱʦ 112 

ʧʘʮʠʝʥʪʘ ï 51 ʞʝʥʠ ʠ 61 ʤʲʞʝ ʩʲʩ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ 

ï 70.9 ʛʦʜʠʥʠ Ñ 5.98 (ʦʙʭʚʘʪ 49-82). 

ʃʘʧʘʨʦʩʢʦʧʩʢʠ ʢʦʣʦʨʝʢʪʘʣʥʠ ʦʧʝʨʘʮʠʠ ʙʷʭʘ 

ʠʟʚʲʨʰʝʥʠ ʧʨʠ 73 ʙʦʣʥʠ (65.2%), ʨʦʙʦʪʠʟʠʨʘʥʠ 

ʧʨʠ 10 (8.9%) ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ ï ʧʨʠ 29 (ʬʠʛ.1). 

ʇʨʠ ʚʩʠʯʢʠ ʙʦʣʥʠ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʩʝ 

ʩʲʩʪʦʝʰʝ ʚ ʝʥʜʦʩʢʦʧʠʷ ʩ ʭʠʩʪʦʣʦʛʠʯʥʘ 

ʚʝʨʠʬʠʢʘʮʠʷ, ʘʙʜʦʤʠʥʘʣʥʘ ʝʭʦʛʨʘʬʠʷ, ʩʢʝʥʝʨ 

ʠ/ʠʣʠ ʗʄʈ. ʉʧʦʨʝʜ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʪʫʤʦʨʥʠʷ 

ʧʨʦʮʝʩ n-37 ʙʝʰʝ ʙʨʦʡʢʘʪʘ ʥʘ ʪʝʟʠ ʩ ʣʦʢʘʣʠʟʘʮʠʷ 

ʥʘ ʜʝʩʝʥ ʢʦʣʦʥ (33%), n-10 ʥʘ ʣʷʚ ʢʦʣʦʥ (8.9%) ʠ 

n-33 ʥʘ ʧʨʘʚʦʪʦ ʯʝʨʚʦ (29.5%). 25 (22.3%) ʙʷʭʘ 

ʦʧʝʨʘʪʠʚʥʠʪʝ ʠʥʪʝʨʚʝʥʮʠʠ ʧʦ ʧʦʚʦʜ ʢʘʨʮʠʥʦʤ 

ʥʘ ʩʠʛʤʘ. ʎʷʣʦʩʪʥʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʜʝʙʝʣʦʪʦ 

 
ʌʠʛʫʨʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʦʣʥʠʪʝ 

ʩʧʦʨʝʜ ʠʟʙʦʨʘ ʥʘ ʦʧʝʨʘʪʠʚʝʥ ʤʝʪʦʜ. 
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ʯʝʨʚʦ ʦʩʲʱʝʩʪʚʠʭʤʝ ʧʨʠ n-7 ʙʦʣʥʠ (6.3%) (ʬʠʛ. 2). 

ʉʣʫʯʘʠʪʝ ʥʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʤʠʥʠʠʥʚʘʟʠʚʥʠʪʝ ʤʝʪʦʜʠʢʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʧʝʰʥʦʩʪ 

ʙʷʭʘ n-31 (27.7%). ʇʨʠ ʜʚʘ ʦʪ ʪʷʭ ʧʦʜʭʦʜʠʭʤʝ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʦ. 

 

 
ʌʠʛʫʨʘ 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʙʦʣʥʠʪʝ ʩʧʨʷʤʦ ʚʠʜʘ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ. 

ʂʦʥʚʝʨʩʠʠ ʠʟʚʲʨʰʠʭʤʝ ʧʨʠ 6 ʙʦʣʥʠ, ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʥʦʩʪʠ ʠ 

ʫʩʣʦʞʥʝʥʠʷ, ʢʘʢʪʦ ʠ ʘʜʭʝʟʠʠ ʦʪ ʧʨʝʜʭʦʜʥʠ ʦʧʝʨʘʪʠʚʥʠ ʠʥʪʝʨʚʝʥʮʠʠ. ʊʨʠ ʙʷʭʘ ʩʣʫʯʘʠʪʝ ʚ 

ʛʨʫʧʘʪʘ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ ʦʧʝʨʘʮʠʠ (ʛʨʫʧʘ ɸ). ɺ ɻʨʫʧʘ ɺ ï ʩ ʨʦʙʦʪʠʟʠʨʘʥʠ ʦʧʝʨʘʮʠʠʠ, ʧʨʠ 

ʝʜʠʥ ʙʦʣʝʥ ʦʧʝʨʘʮʠʷʪʘ ʧʨʝʤʠʥʘ ʚ ʣʘʧʘʨʦʩʢʦʧʩʢʘ ʠ ʧʨʠ n-2 ʧʨʝʤʠʥʘ ʚ ʣʘʧʘʨʦʪʦʤʠʷ. 

ʆʪʯʠʪʘʥʝʪʦ ʥʘ ʩʨʝʜʝʥ ʙʨʦʡ ʣʠʤʬʥʠ ʚʲʟʣʠ ʥʝ ʧʦʢʘʟʘ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʜʚʘʪʘ ʚʠʜʘ 

ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʦʧʝʨʘʮʠʠ ʠ ʧʨʠ ʦʪʚʦʨʝʥʠʪʝ ʠʥʪʝʨʚʝʥʮʠʠ. ʇʨʠ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ ʜʷʩʥʠ 

ʭʝʤʠʢʦʣʝʢʪʦʤʠʠ ʜʠʩʝʮʠʨʘʭʤʝ 24.0 ʣʠʤʬʥʠ ʚʲʟʝʣʘ Ñ 1.64 (ʦʙʭʚʘʪ 22-28) ʠ 23 ʟʘ 

ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʦʧʝʨʘʮʠʠ. ɿʘ ʩʫʙʪʦʪʘʣʥʠʪʝ ʠ ʪʦʪʘʣʥʠ ʢʦʣʝʢʪʦʤʠʠ ʙʨʦʷʪ ʣʠʤʬʥʠ ʚʲʟʣʠ ʙʝʰʝ 

36.0 Ñ 2.16 (ʦʙʭʚʘʪ 33-38) ʠ 37 ʟʘ RAS. ʇʨʠ ʦʧʝʨʠʨʘʥʠʪʝ ʩ ʢʘʨʮʠʥʦʤ ʥʘ ʩʠʛʤʘ ʙʦʣʥʠ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʣʠʤʬʥʘʪʘ ʜʠʩʝʢʮʠʷ ʙʷʭʘ 19.2 ʚʲʟʝʣʘ Ñ 7.35 (ʦʙʭʚʘʪ 10-27) ʟʘ LS, 20 ʟʘ RAS 

ʛʨʫʧʘʪʘ ʠ 22.8 Ñ 1.47 (ʦʙʭʚʘʪ 21-25). ɺ ʩʣʫʯʘʠʪʝ ʥʘ ʢʘʨʮʠʥʦʤ ʥʘ ʧʨʘʚʦʪʦ ʯʝʨʚʦ ʦʪʯʝʪʦʭʤʝ: ʟʘ 

LS ï 15.8 Ñ 1.74 (ʦʙʭʚʘʪ 13-19) ʟʘ ʛʨʫʧʘ ɺ ï 16.2 Ñ 3.27 (ʦʙʭʚʘʪ 13-21). ɺʩʠʯʢʠ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʜʝʤʦʥʩʪʨʠʨʘʥʠ ʥʘ ʬʠʛ. 3. ʅʝ ʥʘʤʝʨʠʭʤʝ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʙʨʦʷ ʣʝʛʣʦʜʥʠ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 

ʜʚʝʪʝ ʛʨʫʧʠ. ʇʨʠ ʤʠʥʠʠʥʚʘʟʠʚʥʠʪʝ ʜʝʩʥʠ ʭʝʤʠʢʦʣʝʢʪʦʤʠʠ ʪʷ ʙʝʰʝ 5 ʜʥʠ; ʧʨʠ 

ʩʠʛʤʦʠʜʝʢʪʦʤʠʠʪʝ ï n 5 ʟʘ ʛʨʫʧʘ ɸ ʠ 6 ʟʘ ʛʨʫʧʘ ɺ, ʠ 6 ʜʥʠ ʟʘ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ ʦʧʝʨʘʮʠʠ ʥʘ 

ʧʨʘʚʦʪʦ ʯʝʨʚʦ ʠ ʘʥʫʩ ʩʨʝʱʫ 7 ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ. ʉʤʲʨʪʥʦʩʪ ʠʣʠ ʫʩʣʦʞʥʝʥʠʷ IV ʩʪʝʧʝʥ ʧʦ 

Clavien-Dindo ʩʢʘʣʘʪʘ ʥʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ, ʥʷʤʘ ʠ ʦʪʯʝʪʝʥʠ ʨʝʭʦʩʧʠʪʘʣʠʟʘʮʠʠ. 
 

 
ʌʠʛʫʨʘ 3. ʉʲʧʦʩʪʘʚʢʘ ʥʘ ʣʠʤʬʥʘʪʘ ʜʠʩʝʢʮʠʷ ʧʨʠ ʙʦʣʥʠʪʝ ʩ LS ʠ RAS. 

 

4. ʆɹʉʒɾɼɸʅɽ  

ʉʲʚʨʝʤʝʥʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʢʦʣʦʨʝʢʪʘʣʥʠʷ ʢʘʨʮʠʥʦʤ ʩʝ ʜʠʢʪʫʚʘ ʦʪ ʤʫʣʪʠʤʦʜʘʣʥʠʪʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʥʠ ʧʦʜʭʦʜʠ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʭʠʨʫʨʛʠʷʪʘ ʦʩʪʘʚʘ ʥʘ ʮʝʥʪʨʘʣʥʦ ʤʷʩʪʦ. 

ʆʧʝʨʘʪʠʚʥʠʪʝ ʤʝʪʦʜʠʢʠ ʧʨʝʪʲʨʧʷʭʘ ʟʥʘʯʠʤʦ ʨʘʟʚʠʪʠʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʜʝʩʝʪʠʣʝʪʠʷ ʚ 
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ʧʦʩʦʢʘ ʥʘ ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʪʘʢʠʚʘ. ʇʨʝʜʩʪʘʚʝʥʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʪʝʟʠ ʦʧʝʨʘʮʠʠ 

ʧʨʠʜʦʙʠʭʘ ʧʦʧʫʣʷʨʥʦʩʪ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. ɼʥʝʩ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ ʩʝ ʩʤʷʪʘ ʟʘ ʥʘʧʲʣʥʦ 

ʦʥʢʦʣʦʛʠʯʥʦ ʠʟʜʲʨʞʘʥʘ ʠ ʙʝʟʦʧʘʩʥʘ ʟʘ ʧʘʮʠʝʥʪʠʪʝ. ʄʦʞʝ ʜʘ ʙʲʜʝ ʠʟʧʦʣʟʚʘʥʘ ʢʘʢʪʦ ʚ ʧʣʘʥʦʚ 

ʪʘʢʘ ʠ ʚ ʩʧʝʰʝʥ ʧʦʨʷʜʲʢ. ʂʘʪʝʛʦʨʠʯʥʦ ʩʘ ʜʦʢʘʟʘʥʠ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ 

ʭʠʨʫʨʛʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʝʨʠʦʧʝʨʘʪʠʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʇʦʜʦʙʨʝʥʠʷʪʘ ʚ ʧʦʩʦʢʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʠ ʪʝʭʥʠʯʝʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʘʤʘʪʘ ʘʧʘʨʘʪʫʨʘ, ʢʘʢʪʦ ʠ 

ʧʦʚʠʰʘʚʘʥʝʪʦ ʦʧʠʪʘ ʥʘ ʭʠʨʫʨʟʠʪʝ ʜʦʚʝʜʝ ʜʦ ʚʩʝ ʧʦ-ʨʘʟʰʠʨʝʥʠ ʧʦʢʘʟʘʥʠʷ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʤʝʪʦʜʠʢʘʪʘ ʚ ʢʦʣʦʨʝʢʪʘʣʥʘʪʘ ʭʠʨʫʨʛʠʷ (Butnari et al., 2024). ɸʥʘʣʠʟʲʪ ʥʘ ʥʘʰʠʪʝ ʜʘʥʥʠ 

ʧʦʢʘʟʚʘ 65.2% ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʣʘʧʘʨʦʩʢʦʧʠʷʪʘ ʧʨʠ ʪʦʟʠ ʚʠʜ ʦʧʝʨʘʮʠʠ. ʉʣʝʜʚʘʱ ʝʪʘʧ ʚ 

ʦʧʝʨʘʪʠʚʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʜʝʙʝʣʦʯʨʝʚʥʘʪʘ ʧʘʪʦʣʦʛʠʷ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʝʤʝ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʤʝʪʦʜʠʢʠ. ʇʲʨʚʠʪʝ ʜʘʥʥʠ ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʠ ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ ʥʘ ʙʝʥʠʛʥʝʥʠ 

ʢʦʣʦʨʝʢʪʘʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʜʘʪʠʨʘʪ ʦʪ 2002 ʛʦʜʠʥʘ. ʇʦʜʦʙʥʦ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʦʮʝʥʢʠ ʥʘ 

ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ ʩʧʨʷʤʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʭʠʨʫʨʛʠʷ ʥʘ ʜʝʙʝʣʦʪʦ ʯʝʨʚʦ ʠ ʨʝʢʪʫʤ, ʜʥʝʩ 

ʘʥʘʣʦʛʠʯʥʦ ʩʝ ʧʨʘʚʷʪ ʘʥʘʣʠʟʠ ʠ ʥʘ ʨʦʙʦʪʠʟʠʨʘʥʘʪʘ ʪʘʢʘʚʘ ʩʧʨʷʤʦ ʫʪʚʲʨʜʝʥʠʪʝ ʚʝʯʝ ʚ 

ʧʨʘʢʪʠʢʘʪʘ ʪʝʭʥʠʢʠ. ʂʨʠʪʝʨʠʠ ʟʘ ʩʨʘʚʥʝʥʠʝ ʩʠ ʦʩʪʘʚʘʪ ʦʥʢʦʣʦʛʠʯʥʘ ʠʟʜʲʨʞʘʥʦʩʪ, ʥʠʚʘ ʥʘ 

ʠʥʩʫʬʠʮʠʝʥʮʠʠ, ʙʦʣʥʠʯʝʥ ʧʨʝʩʪʦʡ, ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʘʩʘʞʘ ʠ ʨʘʟʜʚʠʞʚʘʥʝ ʥʘ ʙʦʣʥʠʪʝ, 

ʢʘʢʪʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʥʥʠ ʠ ʢʲʩʥʠ ʫʩʣʦʞʥʝʥʠʷ (Cuk et al., 2022; Wright et al., 2020). ʅʘʯʘʣʦʪʦ 

ʥʘ ʥʘʰʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʘ ʭʠʨʫʨʛʠʷ ʩʪʘʨʪʠʨʘ ʩ 10 ʦʧʝʨʘʮʠʠ ʧʦ ʧʦʚʦʜ ʥʘ 

ʢʦʣʦʨʝʢʪʘʣʝʥ ʨʘʢ. ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʜʝʢʚʘʪʥʦʩʪ ʥʘ ʣʠʤʬʥʘʪʘ ʜʠʩʝʢʮʠʷ ʚʩʠʯʢʠ ʘʚʪʦʨʠ 

ʩʲʦʙʱʘʚʘʪ ʟʘ ʧʲʣʥʘ ʩʲʧʦʩʪʘʚʠʤʦʩʪ ʥʘ ʤʝʪʦʜʠʢʠʪʝ (Negrut et al., 2024). ʅʘʰʠʪʝ ʜʘʥʥʠ ʩʘ 

ʘʥʘʣʦʛʠʯʥʠ: 24 ʣʠʤʬʥʠ ʚʲʟʣʠ ʧʨʠ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ ʜʷʩʥʠ ʭʝʤʠʢʦʣʝʢʪʦʤʠʠ ʩʧʨʷʤʦ 23 ʟʘ 

ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʦʧʝʨʘʮʠʠ. ʇʨʠ ʩʫʙʪʦʪʘʣʥʠʪʝ ʠ ʪʦʪʘʣʥʠ ʢʦʣʝʢʪʦʤʠʠ ʙʨʦʷʪ ʣʠʤʬʥʠ ʚʲʟʣʠ 

ʙʝʰʝ 36 ʟʘ LS ʠ 37 ʟʘ RAS. ʉʭʦʜʥʠ ʙʨʦʡʢʠ ʜʠʩʝʮʠʨʘʥʠ ʣʠʤʬʥʠ ʚʲʟʣʠ ʥʘʙʣʶʜʘʚʘʤʝ ʠ ʧʨʠ 

ʦʧʝʨʘʪʠʚʥʠʪʝ ʠʥʪʝʨʚʝʥʮʠʠ ʧʨʠ ʢʘʨʮʠʥʦʤ ʥʘ ʩʠʛʤʘ ʠ ʨʝʢʪʫʤ. ɹʣʠʟʢʠ ʧʦ ʩʪʦʡʥʦʩʪʠ ʩʘ ʠ 

ʜʘʥʥʠʪʝ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʙʦʣʥʠʯʥʠʷ ʧʨʝʩʪʦʡ ʩ ʣʝʢ ʧʨʝʚʝʩ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ 

ʦʧʝʨʘʮʠʠ. ʇʨʦʜʲʣʞʘʚʘʪ ʧʨʦʫʯʚʘʥʠʷʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʢʦʥʚʝʨʩʠʠ ʧʨʠ ʜʚʝʪʝ 

ʤʝʪʦʜʠʢʠ (Trinh et al., 2023). ʇʨʠ ʥʘʩ ʩʘ ʦʪʯʝʪʝʥʠ ʧʦ ʪʨʠ ʩʣʫʯʘʷ ʠ ʚ ʜʚʝʪʝ ʛʨʫʧʠ, ʥʦ ʧʨʠ ʜʚʘʤʘ 

ʧʘʮʠʝʥʪʠ ʦʪ ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʦʧʝʨʘʮʠʠ ʠʥʪʝʨʚʝʥʮʠʷʪʘ ʩʝ ʜʦʚʲʰʠ ʣʘʧʘʨʦʩʢʦʧʩʢʠ. ʆʩʥʦʚʥʠ 

ʧʨʠʯʠʥʠ ʟʘ ʢʦʥʚʝʨʩʠʠ ʚ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʩʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʘʜʭʝʟʠʠ ʦʪ ʧʨʝʜʭʦʜʥʠ 

ʠʥʪʝʨʚʝʥʮʠʠ. ʅʷʤʘʤʝ ʩʣʫʯʘʠ ʥʘ ʦʪʯʝʪʝʥʠ ʨʝʭʦʩʧʠʪʘʣʠʟʘʮʠʷ, ʥʠʪʦ ʪʘʢʠʚʘ ʥʘ ʣʝʪʘʣʠʪʝʪ ʠ ʧʨʠ 

ʜʚʝʪʝ ʛʨʫʧʠ ʦʧʝʨʠʨʘʥʠ ʙʦʣʥʠ. ʄʘʢʘʨ ʠ ʜʘ ʝ ʤʘʣʢʘ ʥʘʯʘʣʥʘʪʘ ʙʨʦʡʢʘ ʥʘ ʦʙʩʣʝʜʚʘʥʘʪʘ ʦʪ ʥʘʩ 

ʛʨʫʧʘ, ʷʩʥʘ ʝ ʧʦʩʦʢʘʪʘ ʢʲʤ ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʥʘʣʘʛʘʥʝ ʥʘ ʨʦʙʦʪ-

ʘʩʠʩʪʠʨʘʥʘʪʘ ʤʝʪʦʜʠʢʘ ʚ ʦʧʝʨʘʪʠʚʥʦʪʦ ʣʝʯʝʥʠʝ ʥʘ ʢʦʣʦ-ʨʝʢʪʘʣʥʠʷ ʢʘʨʮʠʥʦʤ.  

 

5. ʀɿɺʆɼʀ 

ɸʥʘʣʠʟʠʨʘʡʢʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʥʠ ʦʧʠʪ ʩ ʨʦʙʦʪʠʟʠʨʘʥʘʪʘ ʢʦʣʦʨʝʢʪʘʣʥʘ 

ʭʠʨʫʨʛʠʷ ʤʦʞʝʤ ʜʘ ʟʘʢʣʶʯʠʤ, ʯʝ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʝ ʥʘʧʲʣʥʦ ʩʲʧʦʩʪʘʚʠʤʘ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʥʢʦʣʦʛʠʯʥʘ ʠʟʜʲʨʞʘʥʦʩʪ ʠ ʨʘʥʥʠ ʩʣʝʜʦʧʝʨʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ. ʀʟʦʩʪʘʚʷʥʝ 

ʥʘʙʣʶʜʘʚʘʤʝ ʚ ʦʙʱʦʪʦ ʦʧʝʨʘʪʠʚʥʦ ʚʨʝʤʝ ʠ ʙʦʣʥʠʯʝʥ ʧʨʝʩʪʦʡ. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʛʠ ʦʪʜʘʚʘʤʝ ʥʘ 

ʚʩʝ ʦʱʝ ʥʘʯʘʣʥʠʪʝ ʝʪʘʧʠ ʥʘ ʢʨʠʚʘʪʘ ʥʘ ʦʙʫʯʝʥʠʝ. ɹʝʟʩʧʦʨʥʠ ʦʩʪʘʚʘʪ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ 

ʨʦʙʦʪʠʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʧʨʝʜʣʘʛʘʥʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʢʦʤʬʦʨʪ ʠ ʝʨʛʦʥʦʤʠʷ ʟʘ 

ʭʠʨʫʨʟʠʪʝ. 

 

ʃʀʊɽʈɸʊʋʈɸ 

Abdel Jalil, S., Abdel Jalil, A. A., Groening, R., & Biswas, S. (2021). Robotic versus 

laparoscopic colorectal resection: Are we there yet? Cureus, 13(11), e19698. 

Butnari, V., Sultana, M., Mansuri, A., et al. (2024). Comparison of early surgical outcomes 

of robotic and laparoscopic colorectal cancer resection reported by a busy district general hospital 

in England. Scientific Reports, 14, 9227. 

Cuk, P., Kjær, M. D., Mogensen, C. B., et al. (2022). Short-term outcomes in robot-assisted 

compared to laparoscopic colon cancer resections: A systematic review and meta-analysis. Surgical 

Endoscopy, 36, 32ï46. 

Kumar, B., Mitra, D. S., & Gupta, B. (2023). Laparoscopic colorectal surgery: new paradigm 

towards excellence. International Surgery Journal, 10(5), 939-943. 



 

166 

 

Negrut, R. L., Cote, A., Caus, V. A., & Maghiar, A. M. (2024). Systematic review and meta-

analysis of laparoscopic versus robotic-assisted surgery for colon cancer: Efficacy, safety, and 

outcomesðA focus on studies from 2020ï2024. Cancers, 16(8), 1552. 

Trinh, B. B., Jackson, N. R., Hauch, A. T., Hu, T., & Kandil, E. (2014). Robotic versus 

laparoscopic colorectal surgery. JSLS: Journal of the Society of Laparoendoscopic Surgeons, 18(4), 

e2014-00187. 

TengTeng, L., HaiXiao, F., Wei, F., & Xuan, Z. (2025). Robotic surgery versus laparoscopic 

surgery for rectal cancer: A comparative study on surgical safety and functional outcomes. ANZ 

Journal of Surgery, 95, 156ï162. 

Wang, W., Liu, J., Wang, J., Li, L., Kong, D., & Wang, J. (2024). Comparative study of 

robotic-assisted vs. laparoscopic surgery for colorectal cancer: a single-center experience. Frontiers 

in Oncology, 14, 1507323. 

Wright, J. P., & Albert, M. R. (2020). A current review of robotic colorectal surgery. Annals 

of Laparoscopic and Endoscopic Surgery, 5. 

Zhang, M., Liu, Z., & Wang, X. (2022). Is natural orifice specimen extraction surgery the 

future direction of minimally invasive colorectal surgery? Surgery Open Science, 10, 106ï110. 

ʅʘʮʠʦʥʘʣʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ. (2024). ɿʜʨʘʚʝʦʧʘʟʚʘʥʝ 2024 (p. 38). ISSN 1313-

1907. 

 

 

 

 

 



ʅʘʫʯʥʠ ʪʨʫʜʦʚʝ ʥʘ ʉʲʶʟʘ ʥʘ ʫʯʝʥʠʪʝ ʚ ɹʲʣʛʘʨʠʷïʇʣʦʚʜʠʚ. ʉʝʨʠʷ ɻ. ʄʝʜʠʮʠʥʘ, 

ʬʘʨʤʘʮʠʷ ʠ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ, ʪ. ʍʍʍII I. ISSN 1311-9427 (Print), ISSN 2534-

9392 (On-line), 2026. Scientific works of the Union of Scientists in Bulgaria-Plovdiv, 

series G. Medicine, Pharmacy and Dental medicine, Vol. ʍʍʍIII. ISSN 1311-9427 

(Print), ISSN 2534-9392 (On-line), 2026. 

 

167 

 

 

ʃɸʇɸʈʆʉʂʆʇʉʂʀ ʉʇʈʗʄʆ ʈʆɹʆʊʀɿʀʈɸʅʀ 

ʍʆʃɽʎʀʉʊɽʂʊʆʄʀʀ ï ʇʒʈɺʆʅɸʏɸʃʅʀ ɸʅɸʃʀɿʀ 

ɹʦʡʢʦ ɸʪʘʥʘʩʦʚ1,2,3, ʁʦʨʜʘʥʢʘ ʁʦʨʜʘʥʦʚʘ3, ʅʠʢʦʣʘʡ ʅʠʢʦʣʦʚ3, 

ʅʠʢʦʣʘ ʂʦʚʘʯʝʚ1,4, ʏʘʚʜʘʨ ɸʪʘʥʘʩʦʚ4, ɼʘʨʠʥ ɸʪʘʥʘʩʦʚ4, 

ɸʥʪʦʥ ʊʦʜʦʨʦʚ1, ɺʘʥʝʩʘ ʇʝʪʨʦʚʘ4, ʂʘʣʦʷʥ ɹʘʭʯʝʚʘʥʦʚ4 
1ʂʘʪʝʜʨʘ Ăʇʨʦʧʝʜʝʚʪʠʢʘ ʥʘ ʭʠʨʫʨʛʠʯʥʠʪʝ ʙʦʣʝʩʪʠò, 

ʉʝʢʮʠʷ ʦʙʱʘ ʭʠʨʫʨʛʠʷ, ʌʘʢʫʣʪʝʪ ʄʝʜʠʮʠʥʘ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʅʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʀʥʩʪʠʪʫʪ ʥʘ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʍʠʨʫʨʛʠʯʥʦ ʆʪʜʝʣʝʥʠʝ, ʄɹɸʃ Ăʋʥʠ ʍʦʩʧʠʪʘʣò ï ʇʘʥʘʛʶʨʠʱʝ 

4ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

LAPAROSCOPIC VERSUS ROBOTIC  CHOLECYSTECTOMY  ï 

INITIAL  ANALYSES 

Boyko Atanasov1,2,3, Yordanka Yordanova3, Nikolay Nikolov3, 

Nikola Kovachev1,4, Chavdar Atanasov4, Darin  Atanasov4, 

Anton Todorov1, Vanesa Petrova4, Kaloyan Bahchevanov4 
1Department of Propaedeutics of Surgical Diseases, Section of General 

Surgery, Faculty of Medicine, Medical University of Plovdiv 
2Research Institute at the Medical University of Plovdiv 

3Surgical Unit, MHAT Uni Hospital ï Panagyurishte 
4Medical University of Plovdiv 

 

Abstract:  Cholecystectomy remains one of the most frequently performed procedures in 

abdominal surgery. According to literature data for Bulgaria in 2023, 6680 operations were 

performed for cholelithiasis and/or cholecystitis. However, there is a lack of statistics for our country 

regarding the applicability of minimally invasive procedures (laparoscopic and robot-assisted) in the 

treatment of this disease. Proposed in the 1990s, laparoscopic surgery has established itself as the 

gold standard for surgical removal of the gallbladder. A number of studies have proven the 

advantages of this minimally invasive procedure over the open one. The development of surgical 

technologies has led to the introduction of robotic surgery in order to minimize tissue trauma and 

improve surgical results. The question of the advantages of this technique over laparoscopic remains 

debatable. The aim of our study is to analyze the initial results of robot-assisted cholecystectomy 

and compare them with the classical one in terms of duration of the surgical intervention, pain, 

hospital stay and complications. The medical records of patients with cholecystectomies performed 

over a period of 1 year in the Surgical Unit of MHAT Uni Hospital ï Panagyurishte were 

retrospectively reviewed and analyzed. During this time period, 49 procedures were performed in 

cases of acute and chronic cholecystitis. Robotic approaches were used in 8.2% of cases. 

Complicated forms of the disease were identified in 38.8% of the entire group of patients. There is 

no consensus in the literature regarding the superiority of robot-assisted surgery in cases of 

cholecystectomy. Our initial data support the thesis of the lack of advantages of robotic 
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cholecystectomy in terms of operating time, complications and hospital stay. It is also necessary to 

take into account the financial factor, as robotic surgery is significantly more expensive. 

Keywords: laparoscopic cholecystectomy, robotic cholecystectomy, calculous cholecystitis 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʅʘʡ-ʯʝʩʪʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʩʘ ʦʩʪʨʠʪʝ ʠ ʭʨʦʥʠʯʥʠ 

ʭʦʣʝʮʠʩʪʠʪʠ, ʢʘʢʪʦ ʠ ʩʠʤʧʪʦʤʘʪʠʯʥʘʪʘ ʭʦʣʝʣʠʪʠʘʟʘ. ʇʦ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʙʣʠʟʦ 20 % ʦʪ 

ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ɽʚʨʦʧʘ ʝ ʩ ʢʘʤʲʥʠ ʚ ʞʣʲʯʥʠʷ ʤʝʭʫʨ ʠ ʦʢʦʣʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʪʷʭ ʩʘ ʠʣʠ ʱʝ 

ʨʘʟʚʠʷʪ ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʠʟʷʚʘ. ɿʘ ʉɸʑ ʙʨʦʡʢʘʪʘ ʥʘ ʛʦʜʠʰʥʦ ʧʨʝʤʘʭʥʘʪʠʪʝ ʞʣʲʯʥʠ ʤʝʭʫʨʠ ʝ 

ʥʘʜ 1,2 ʤʣʥ. ʠ ʦʢʦʣʦ 900 000 ʟʘ ɽʚʨʦʧʘ (Konings et al., 2025). ɺ ɹʲʣʛʘʨʠʷ ʧʨʝʟ 2023 ʛ. ʠʤʘ 

ʠʟʚʲʨʰʝʥʠ 6680 ʪʘʢʠʚʘ ʦʧʝʨʘʮʠʠ (ʅʉʀ, 2024). ʇʨʝʜʣʦʞʝʥʘʪʘ ʧʨʝʟ 1985 ʛʦʜʠʥʘ 

ʣʘʧʘʨʦʩʢʦʧʩʢʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ, ʚ ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʚʝʯʝ ʩʝ ʧʨʝʚʲʨʥʘ ʚ ʧʨʝʜʧʦʯʠʪʘʥ 

ʤʝʪʦʜ ʥʘ ʭʠʨʫʨʛʠʯʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʠ ʩʝ ʥʘʣʦʞʠ ʢʘʪʦ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʚ ʭʠʨʫʨʛʠʷʪʘ (Reynolds, 

2001). ʅʝʟʘʚʠʩʠʤʦ,ʯʝ ʪʘʟʠ ʦʧʝʨʘʮʠʷ ʩʝ ʩʤʷʪʘ ʟʘ ʩʲʧʨʦʚʦʜʝʥʘ ʩ ʥʠʩʢʠ ʥʠʚʘ ʥʘ ʢʦʤʧʣʠʢʘʮʠʠ, ʚ 

ʩʣʫʯʘʠʪʝ ʥʘ ʫʩʣʦʞʥʝʥʠ ʬʦʨʤʠ ʥʘ ʭʦʣʝʮʠʩʪʠʪ ʠ ʥʝʷʩʥʘ ʘʥʘʪʦʤʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʟʥʘʯʠʤʠ 

ʨʠʩʢʦʚʝ ʦʪ ʢʲʨʚʝʥʝ ʠ ʫʚʨʝʜʠ ʥʘ ʙʠʣʠʘʨʥʦʪʦ ʜʲʨʚʦ. ʉʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ, ʩʣʫʯʘʠʪʝ ʦʮʝʥʝʥʠ 

ʢʘʪʦ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʥʠ ʟʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʩʘ ʧʦʢʘʟʘʥʠ ʟʘ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʘ ʪʘʢʘʚʘ. ʉʤʷʪʘ 

ʩʝ, ʯʝ ʧʦʜʦʙʨʝʥʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʧʨʘʚʷʪ 

ʨʦʙʦʪʠʟʠʨʘʥʘʪʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʙʝʟʦʧʘʩʥʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʧʨʦʜʲʣʞʘʚʘʪ 

ʩʨʘʚʥʠʪʝʣʥʠʪʝ ʘʥʘʣʠʟʠ ʤʝʞʜʫ ʜʚʘʪʘ ʪʠʧʘ ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʧʨʦʮʝʜʫʨʠ ʠ ʚʩʝ ʦʱʝ ʥʷʤʘ 

ʫʪʚʲʨʜʝʥʠ ʧʨʘʚʠʣʘ ʟʘ ʠʟʙʦʨʘ ʥʘ ʝʜʥʘ ʦʪ ʪʷʭ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ (Maegawa 

et al, 2025). 

ʎʝʣ ʥʘ ʥʘʰʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʧʝʨʠʦʧʝʨʘʪʠʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʠ ʬʘʢʪʦʨʠʪʝ 

ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʠʟʙʦʨʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʠ ʠ ʨʦʙʦʪʠʟʠʨʘʥʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ. 

 

2. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ɺʢʣʶʯʚʘʱʠ ʢʨʠʪʝʨʠʠ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʩʘ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʠ 

ʦʧʝʨʠʨʘʥʠ ʧʦ ʧʦʚʦʜ ʥʘ ʞʣʲʯʥʦ-ʢʘʤʝʥʥʘ ʙʦʣʝʩʪ, ʦʩʪʲʨ ʭʦʣʝʮʠʩʪʠʪ ʠ ʧʦʣʠʧʠ ʥʘ ʞʣʲʯʥʠʷ 

ʤʝʭʫʨ ï ʣʘʧʘʨʦʩʢʦʧʩʢʠ ʠ ʨʦʙʦʪʠʟʠʨʘʥʠ. ʆʪʧʘʜʥʘʭʘ ʩʣʫʯʘʠʪʝ ʥʘ ʠʟʚʲʨʰʝʥʠ ʩʠʤʫʣʪʘʥʪʥʠ 

ʧʨʝʤʘʭʚʘʥʠʷ ʥʘ ʤʝʭʫʨʘ ʧʦ ʚʨʝʤʝ ʥʘ ʜʨʫʛ ʪʠʧ ʦʧʝʨʘʮʠʷ. ʇʨʝʛʣʝʜʘʭʤʝ ʤʝʜʠʮʠʥʩʢʘʪʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʠʟʚʲʨʰʝʥʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ ʟʘ ʧʝʨʠʦʜʘ ʦʪ ʤʘʡ 2024 ʜʦ ʤʘʡ 

2025 ʛʦʜʠʥʘ ʚ ʍʠʨʫʨʛʠʯʥʦ ʦʪʜʝʣʝʥʠʝ ʥʘ ʄɹɸʃ ñʋʥʠ ʍʦʩʧʠʪʘʣò ï ʛʨ. ʇʘʥʘʛʶʨʠʱʝ. 

ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ 49 ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ ʩʝ ʘʥʘʣʠʟʠʨʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ. ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʝ 

ʠʟʧʦʣʟʚʘʥ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʤʝʜʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ, ʚʢʣʶʯʚʘʱ: ʩʥʝʤʘʥʝ ʥʘ ʘʥʘʤʥʝʟʘ, 

ʬʠʟʠʢʘʣʝʥ ʧʨʝʛʣʝʜ, ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʘʙʜʦʤʠʥʘʣʥʘ ʝʭʦʛʨʘʬʠʷ, ʢʘʢʪʦ ʠ ʢʦʤʧʶʪʲʨʥʘ 

ʪʦʤʦʛʨʘʬʠʷ ʥʘ ʢʦʨʝʤ ʠ/ʠʣʠ ʗʄʈ ʧʨʠ ʥʝʷʩʥʠʪʝ ʠ ʫʩʣʦʞʥʝʥʠ ʢʣʠʥʠʯʥʠ ʩʣʫʯʘʠ. ʈʘʟʜʝʣʠʭʤʝ 

ʦʧʝʨʠʨʘʥʠʪʝ ʧʘʮʠʝʥʪʠ ʥʘ ʜʚʝ ʛʨʫʧʠ- ʩ ʣʘʧʘʨʦʩʢʦʧʩʢʠ (ʛʨʫʧʘ ɸ) ʠ ʩ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʠ 

ʦʧʝʨʘʮʠʠ (ʛʨʫʧʘ ɹ). ɼʦʧʲʣʥʠʪʝʣʥʦ ʜʚʝʪʝ ʛʨʫʧʠ ʨʘʟʜʝʣʠʭʤʝ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʣʦʞʥʝʥʠ ʠ 

ʥʝʫʩʣʦʞʥʝʥʠ ʭʦʣʝʮʠʩʪʠʪʠ ʠ ʭʦʣʝʣʠʪʠʘʟʠ ʠ ʦʮʝʥʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʝʭʥʠʯʝʩʢʘ ʪʨʫʜʥʦʩʪ. 

ʉʨʘʚʥʠʭʤʝ ʩʣʫʯʘʠʪʝ ʧʦ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʢʨʠʪʝʨʠʷ: ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ 

ʠʥʪʝʨʚʝʥʮʠʷ, ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʠ ʫʩʣʦʞʥʝʥʠʷ, ʣʝʛʣʦʜʝʥ, ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʨʝʥ ʠ ʩʣʝʜʦʧʝʨʘʪʠʚʥʠ 

ʫʩʣʦʞʥʝʥʠʷ. 

 

3. ʈɽɿʋʃʊɸʊʀ  

ɿʘ ʦʙʩʣʝʜʚʘʥʠʷ ʧʝʨʠʦʜ ʦʪ 12 ʤʝʩʝʮʘ (ʤʘʡ 2024 ʛ. ï ʤʘʡ 2025 ʛ.) ʜʠʘʛʥʦʩʪʠʮʠʨʘʭʤʝ ʠ 

ʦʧʝʨʠʨʘʭʤʝ ʦʙʱʦ 49 ʧʘʮʠʝʥʪʘ ï 31 ʞʝʥʠ ʠ 18 ʤʲʞʝ ʩʲʩ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ï 58.3 ʛʦʜʠʥʠ Ñ 14.2 

(ʦʙʭʚʘʪ 30-83). ʃʘʧʘʨʦʩʢʦʧʩʢʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʙʝʰʝ ʠʟʚʲʨʰʝʥʘ ʧʨʠ n-44 ʦʪ ʪʷʭ (89.8%), 

ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʘ ï ʧʨʠ n-4 (8.2%) ʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʦʧʝʨʘʮʠʷ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ (ʬʠʛ.1). ʆʪ 

ʦʙʨʘʟʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ ʝ ʠʟʚʲʨʰʝʥʘ ʘʙʜʦʤʠʥʘʣʥʘ ʝʭʦʛʨʘʬʠʷ ʧʨʠ ʚʩʠʯʢʠʪʝ 49 

ʙʦʣʥʠ, ʘ ʧʨʠ 16 ʦʪ ʪʷʭ ʠ ʂʊ/ʗʄʈ. ʇʦʨʘʜʠ ʢʘʪʝʛʦʨʠʯʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʧʘʨʘʢʣʠʥʠʯʥʠ 

ʨʝʟʫʣʪʘʪʠ, ʚ ʥʠʪʦ ʝʜʠʥ ʦʪ ʩʣʫʯʘʠʪʝ ʥʝ ʩʝ ʥʘʣʦʞʠ ʧʨʠʩʪʲʧʚʘʥʝ ʢʲʤ ʜʠʘʛʥʦʩʪʠʯʥʘ 

ʣʘʧʘʨʦʩʢʦʧʠʷ.  
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ʌʠʛʫʨʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʠʜ ʦʧʝʨʘʮʠʷ ʠ ʧʦʣ. 

ʆʪ ʦʧʝʨʠʨʘʥʠʪʝ ʧʨʝʟ ʦʙʩʣʝʜʚʘʥʠʷ ʧʝʨʠʦʜ ʧʘʮʠʝʥʪʠ ʚ 38.8% ʦʪ ʩʣʫʯʘʠʪʝ ʫʩʪʘʥʦʚʠʭʤʝ 

ʫʩʣʦʞʥʝʥʘ ʬʦʨʤʘ ʥʘ ʙʦʣʝʩʪʪʘ ʠʣʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷʪʘ ʙʝʰʝ ʦʮʝʥʝʥʘ ʢʘʪʦ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʥʘ 

(n-19). ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʘʪʘ ʥʘʭʦʜʢʘ ʦʪʢʨʠʭʤʝ ʩʣʝʜʥʦʪʦ: ʥʘʣʠʯʠʝ ʥʘ 

ʜʝʩʪʨʫʢʪʠʚʝʥ ʭʦʣʝʮʠʩʪʠʪ ï 12, ʣʦʢʘʣʝʥ ʧʝʨʠʪʦʥʠʪ ï 4, ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʧʝʨʠʪʦʥʠʪ ï 3, 

ʥʝʫʩʣʦʞʥʝʥ ʭʦʣʝʮʠʩʪʠʪ ï 30 (ʬʠʛ. 2). 
 

 
ʌʠʛʫʨʘ 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʪʝʧʝʥ ʥʘ ʫʩʣʦʞʥʝʥʠʝ. 

ʂʦʥʚʝʨʩʠʠ ʠʟʚʲʨʰʠʭʤʝ ʧʨʠ 3 ʙʦʣʥʠ, ʚ ʩʣʫʯʘʠʪʝ ʩ ʫʩʪʘʥʦʚʝʥ ʪʦʪʘʣʝʥ ʧʝʨʠʪʦʥʠʪ. 

ɺʩʠʯʢʠ ʪʝ ʩʘ ʚ ʛʨʫʧʘʪʘ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ ʦʧʝʨʘʮʠʠ. ʈʫʪʠʥʥʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʢʦʨʝʤʝʥ ʜʨʝʥʘʞ 

ʙʝʰʝ ʠʟʚʲʨʰʚʘʥʦ ʧʦ ʧʨʝʮʝʥʢʘ ʥʘ ʦʧʝʨʘʪʦʨʘ. ʊʘʢʦʚʘ ʩʝ ʠʟʚʲʨʰʠ ʧʨʠ 27 ʦʪ ʦʧʝʨʠʨʘʥʠʪʝ 

ʧʘʮʠʝʥʪʠ ʚ ʛʨʫʧʘ ɸ, ʢʘʪʦ ʪʝʟʠ ʩ ʥʝʫʩʣʦʞʥʝʥʘ ʬʦʨʤʘ ʥʘ ʙʦʣʝʩʪʪʘ ʙʷʭʘ 11. ɻʨʫʧʘ ɹ ï 2 ʦʧʝʨʘʮʠʠ 

ʧʨʠʢʣʶʯʠʭʘ ʩ ʜʨʝʥʘʞ ʠ ʜʚʝʪʝ ʩʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʝʥ ʠ ʫʩʣʦʞʥʝʥ ʭʦʣʝʮʠʩʪʠʪ. 

ɹʝʟ ʧʦʩʣʝʜʚʘʱʦ ʜʨʝʥʠʨʘʥʝ ʧʨʠʢʣʶʯʠʭʘ 20 ʦʧʝʨʘʮʠʠ (ʣʘʧʘʨʦʩʢʦʧʩʢʠ ï 18 ʠ ʨʦʙʦʪʠʟʠʨʘʥʠ ï 

2). ʉʨʝʜʥʦʪʦ ʦʧʝʨʘʪʠʚʥʦ ʚʨʝʤʝ ʩʝ ʨʘʟʣʠʯʘʚʘʰʝ ʧʨʠ ʜʚʝʪʝ ʛʨʫʧʠ ʢʘʪʦ ʙʝʰʝ ʚ ʧʦʣʟʘ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʩ ʣʘʧʘʨʦʩʢʦʧʩʢʠ ʦʧʝʨʘʮʠʠ ï 42.9 ʤʠʥʫʪʠ Ñ 6.10 (ʦʙʭʚʘʪ 30-53) ʠ 65.3 ʤʠʥʫʪʠ Ñ 

17.59 (ʦʙʭʚʘʪ 53-91) ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ. ʇʘʮʠʝʥʪʠʪʝ ʦʪ ʛʨʫʧʘ ɸ ʠ ʩ 

ʥʝʫʩʣʦʞʥʝʥʘ ʬʦʨʤʘ ʥʘ ʙʦʣʝʩʪʪʘ ʧʦʢʘʟʚʘʪ ʠ ʩʢʲʩʝʥ ʩʨʝʜʝʥ ʙʦʣʥʠʯʝʥ ʧʨʝʩʪʦʡ, ʩʨʘʚʥʝʥ ʩ 

ʫʩʣʦʞʥʝʥʠʪʝ ʩʣʫʯʘʠ ʠ ʪʝʟʠ ʦʪ ʛʨʫʧʘ ɹ ï ʩʲʦʪʚʝʪʥʦ 2.36 ʜʥʠ Ñ 0.49 (ʦʙʭʚʘʪ 2-3) ʠ 4.41 ʜʥʠ Ñ 

0.62 (ʦʙʭʚʘʪ 4-6) vs 3 ʜʥʠ ʟʘ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʠʪʝ ʦʧʝʨʘʮʠʠ. ʉʤʲʨʪʥʦʩʪ ʠʣʠ ʫʩʣʦʞʥʝʥʠʷ ʦʪ III-

ʪʘ ʠ IV-ʪʘ ʩʪʝʧʝʥ ʧʦ Clavien-Dindo ʩʢʘʣʘʪʘ ʥʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ, ʥʷʤʘ ʠ ʦʪʯʝʪʝʥʠ 

ʨʝʭʦʩʧʠʪʘʣʠʟʘʮʠʠ.  

 

4. ʆɹʉʒɾɼɸʅɽ 

ʆʩʪʨʠʷʪ ʭʦʣʝʮʠʩʪʠʪ ʠ ʞʣʲʯʥʦ-ʢʘʤʝʥʥʘʪʘ ʙʦʣʝʩʪ ʩʘ ʥʘʡ-ʯʝʩʪʘʪʘ ʧʨʠʯʠʥʘ ʟʘ 

ʭʠʨʫʨʛʠʯʥʦʪʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʞʣʲʯʥʠʷ ʤʝʭʫʨ. ɿʘ ʧʲʨʚʠ ʧʲʪ ʦʪʚʦʨʝʥʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʝ 
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ʠʟʚʲʨʰʝʥʘ ʦʪ ʥʝʤʩʢʠʷ ʭʠʨʫʨʛ Langenbuch ʧʨʝʟ 1882 ʛʦʜʠʥʘ (Maegawa et al., 2025; Soledad et 

al., 2023). ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʪʝʭʥʠʢʠʪʝ ʟʘ ʪʦʚʘ ʝʚʦʣʶʠʨʘʭʘ ʦʪ ʢʣʘʩʠʯʝʩʢʠ ʣʘʧʘʨʦʪʦʤʠʠ ʜʦ 

ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ. ɹʣʠʟʦ ʚʝʢ ʧʦ-ʢʲʩʥʦ ʩʣʝʜ ʧʲʨʚʘʪʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ 

ʦʧʝʨʘʮʠʷ ʜʨʫʛ ʥʝʤʩʢʠ ʭʠʨʫʨʛ Prof. Dr. Erich M¿he ʠʟʚʲʨʰʚʘ ʠ ʧʲʨʚʘʪʘ ʣʘʧʘʨʦʩʢʦʧʩʢʘ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ. ʇʦʚʩʝʤʝʩʪʥʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʪʘʟʠ ʤʝʪʦʜʠʢʘ ʠ ʟʥʘʯʠʪʝʣʥʠʷ ʙʨʦʡ 

ʧʨʦʫʯʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʷ ʧʨʝʚʲʨʥʘʭʘ ʚ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ (Ribeiro Junior et al., 2024). ʅʦʚ ʪʨʝʥʜ ʚ ʪʦʟʠ ʪʠʧ 

ʦʧʝʨʘʮʠʠ ʩʝ ʧʦʩʪʘʚʠ ʧʨʝʟ 1997 ʛʦʜ, ʢʘʪʦ ʚ ɹʝʣʛʠʷ Dr. Jacques Himpens ʠʟʚʲʨʰʠ ʧʲʨʚʘʪʘ 

ʨʦʙʦʪʠʟʠʨʘʥʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʩ ʧʨʦʪʦʪʠʧ ʥʘ ʨʦʙʦʪʠʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ Mona (Caputo et al., 

2024). ɹʷʭʘ ʧʨʝʜʣʦʞʝʥʠ ʠ ʤʝʪʦʜʠʢʠ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʞʣʲʯʥʠʷ ʤʝʭʫʨ ʧʨʝʟ ʝʩʪʝʩʪʚʝʥʠʪʝ 

ʯʦʚʝʰʢʠ ʦʪʚʦʨʠ (ʚʣʘʛʘʣʠʱʝ ï 1999 ʛ. ʠ ʩʪʦʤʘʭ ï 2007 ʛ.), ʥʦ ʪʦʟʠ ʪʠʧ ʭʠʨʫʨʛʠʷ ʥʝ ʧʨʠʜʦʙʠ 

ʧʦʧʫʣʷʨʥʦʩʪ (Peng et al., 2016). ʃʠʤʠʪʠʨʘʱʠ ʚ ʤʠʥʘʣʦʪʦ ʬʘʢʪʦʨʠ ʢʘʪʦ ʩʨʘʩʪʚʘʥʠʷ ʦʪ 

ʧʨʝʜʭʦʜʥʠ ʦʧʝʨʘʮʠʠ, ʧʝʨʠʪʦʥʠʪ ʠ ʥʝʷʩʥʘ ʘʥʘʪʦʤʠʷ, ʜʥʝʩ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʨʝʜʫʮʠʨʘʥʠ. ʊʦʚʘ 

ʩʪʘʥʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʟʥʘʯʠʪʝʣʥʠʷ ʦʧʠʪ ʥʘ ʭʠʨʫʨʟʠʪʝ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʙʨʘʟʥʠʪʝ ʤʝʪʦʜʠʢʠ ï 

ʩʢʝʥʝʨ ʠ ʭʦʣʘʥʛʠʦ-ʗʄʈ. ɺ ʥʘʰʘʪʘ ʩʝʨʠʷ ʦʪ 49 ʙʦʣʥʠ ʚ 38.8% ʦʪ ʩʣʫʯʘʠʪʝ ʫʩʪʘʥʦʚʠʭʤʝ 

ʫʩʣʦʞʥʝʥʘ ʬʦʨʤʘ ʥʘ ʙʦʣʝʩʪʪʘ ʠʣʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷʪʘ ʙʝʰʝ ʦʮʝʥʝʥʘ ʢʘʪʦ ʪʝʭʥʠʯʝʩʢʠ ʪʨʫʜʥʘ 

(n-19) ʠ ʩʘʤʦ ʧʨʠ 3-ʤʘ ʦʪ ʪʷʭ ʩʝ ʥʘʣʦʞʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʢʦʥʚʝʨʩʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ 

ʩʧʦʤʝʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ICG ʬʣʫʦʨʝʩʮʝʥʪʥʘʪʘ ʭʦʣʘʥʛʠʦʛʨʘʬʠʷ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʥʝʨʘʟʣʠʯʠʤʠ 

ʩʪʨʫʢʪʫʨʠ ʚ ʟʦʥʘʪʘ ʥʘ ʭʝʧʘʪʦʜʫʦʜʝʥʘʣʥʠʷ ʣʠʛʘʤʝʥʪ, ʢʘʢʪʦ ʠ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʠʪʝ ʤʝʪʦʜʠʢʠ-

ʭʦʣʘʥʛʠʦʛʨʘʬʠʷ ʠ ʭʦʣʝʜʦʭʦʩʢʦʧʠʷ. ʉʲʯʝʪʘʥʠʝʪʦ ʥʘ ʛʦʨʝʩʧʦʤʝʥʘʪʠʪʝ ʪʝʭʥʠʢʠ ʜʦʚʝʜʝ ʠ ʜʦ 

ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʥʘ ʢʦʥʚʝʨʩʠʠ ʧʨʠ ʪʦʟʠ ʪʠʧ ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʧʨʦʮʝʜʫʨʠ. ʅʠʝ 

ʧʨʠʣʦʞʠʭʤʝ ʠʥʪʨʘʦʧʝʨʘʪʠʚʥʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʙʨʘʟʥʠ ʤʝʪʦʜʠʢʠ ʩʘʤʦ ʧʨʠ ʙʦʣʥʠ ʩʲʩ ʩʲʤʥʝʥʠʝ 

ʟʘ ʝʢʩʪʨʘʭʝʧʘʪʘʣʝʥ ʩʪʦʧ ʠ/ʠʣʠ ʣʠʪʠʘʟʘ. ɺ ʥʘʰʘʪʘ ʩʝʨʠʷ ʦʩʥʦʚʝʥ ʝ ʜʝʣʲʪ ʥʘ ʣʘʧʘʨʩʢʦʧʩʢʠʪʝ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ. ʊʝ ʩʲʩʪʘʚʣʷʚʘʪ ʧʦʯʪʠ 90% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʄʘʣʢʘʪʘ ʙʨʦʡʢʘ ʨʦʙʦʪ-

ʘʩʠʩʪʠʨʘʥʠ ʦʧʝʨʘʮʠʠ (n-4; 8.2%) ʤʦʞʝ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʨʘʥʥʘʪʘ ʬʘʟʘ ʥʘ ʧʨʦʝʢʪʘ ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʘ 

ʭʠʨʫʨʛʠʷ. ʇʦʜʦʙʥʠ ʩʘ ʦʙʘʯʝ ʠ ʜʘʥʥʠʪʝ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. Maegawa ʩʲʦʙʱʘʚʘ ʟʘ ʙʣʠʟʦ 9% 

ʨʦʙʦʪʠʟʠʨʘʥʠ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ ʧʨʠ ʘʥʘʣʠʟʠʨʘʥʠ ʙʣʠʟʦ 60 000 ʙʦʣʥʠ (Maegawa et al, 2025). 

ɺ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ Kalata ʩʝ ʦʙʩʣʝʜʚʘʪ ʥʘʜ 1 ʤʣʥ. ʧʘʮʠʝʥʪʠ ʩ ʠʟʚʲʨʰʝʥʠ ʦʧʝʨʘʮʠʠ ʥʘ 

ʞʣʲʯʥʠʷ ʤʝʭʫʨ ʠ ʧʝʨʠʦʜ ʦʪ 2010 ʜʦ 2019 ʛ. ɼʘʥʥʠʪʝ ʩʦʯʘʪ ʟʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʠʪʝ 

ʦʧʝʨʘʮʠʠ ʦʪ 75.4% ʥʘ 77.8% ʠ ʟʘ ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʦʪ 0.1% ʥʘ 5.2% (Kalata et al., 2023). ɼʨʫʛ 

ʣʠʤʠʪʠʨʘʱ ʬʘʢʪʦʨ ʩʝ ʷʚʷʚʘ ʬʠʥʘʥʩʦʚʘʪʘ ʨʘʟʣʠʢʘ ʚ ʜʚʘʪʘ ʪʠʧʘ ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʧʨʦʮʝʜʫʨʠ. ɺ 

ʥʘʫʯʥʘ ʧʫʙʣʠʢʘʮʠʷ ʥʘ Singh ʩʝ ʘʥʘʣʠʟʠʨʘʪ 6 ʧʨʦʫʯʚʘʥʠʷ, ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʬʘʢʪʘ ʟʘ ʣʠʧʩʘʪʘ ʥʘ 

ʬʠʥʘʥʩʦʚʘ ʨʝʥʪʘʙʠʣʥʦʩʪ ʥʘ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʘʪʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʩʧʨʷʤʦ ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ. 

ɸʚʪʦʨʲʪ ʟʘʩʷʛʘ ʠ ʪʝʤʘʪʘ ʟʘ ʷʪʨʦʛʝʥʥʠ ʫʚʨʝʜʠ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʧʝʨʘʮʠʷʪʘ ʠ ʙʦʣʥʠʯʝʥ 

ʧʨʝʩʪʦʡ. ɸʥʘʣʠʟʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʘ ʚ ʧʦʣʟʘ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ (Singh et al., 

2024). ɸʥʘʣʦʛʠʯʥʠ ʩʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʠʟʣʦʞʝʥʠ ʦʪ Mullens ʧʨʠ ʢʦʭʦʨʪʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 737 908 

ʙʦʣʥʠ. ʅʘʰʘʪʘ ʤʘʣʢʘ ʙʨʦʡʢʘ ʨʦʙʦʪ-ʘʩʠʩʪʠʨʘʥʠ ʦʧʝʨʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʚʘ ʢʲʤ ʤʦʤʝʥʪʘ ʜʘ 

ʠʟʚʲʨʰʠʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʦʙʦʙʱʝʥʠʝ ʥʘ ʥʘʣʠʯʥʠʪʝ ʜʘʥʥʠ. ʇʲʨʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʙʘʯʝ 

ʥʝ ʧʦʢʘʟʚʘʪ ʩʲʱʝʩʪʚʝʥʦ ʨʘʟʣʠʯʠʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʯʠʩʪʦʪʦ ʦʧʝʨʘʪʠʚʥʦ ʚʨʝʤʝ ʠ ʙʦʣʥʠʯʝʥ 

ʧʨʝʩʪʦʡ. ʅʝ ʦʪʯʝʪʦʭʤʝ ʪʝʞʢʠ ʫʩʣʦʞʥʝʥʠʷ ʚ ʥʠʪʦ ʝʜʥʘ ʦʪ ʜʚʝʪʝ ʛʨʫʧʠ (ɸ ʠ ɺ) ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʥʘʰʝʪʦ ʠʟʩʣʝʜʚʘʥʝ. ʅʷʤʘʤʝ ʩʣʫʯʘʠ ʥʘ ʨʝʭʦʩʧʠʪʘʣʠʟʘʮʠʷ, ʥʠʪʦ ʥʘ ʪʘʢʠʚʘ ʟʘʚʲʨʰʠʣʠ ʩ 

ʣʝʪʘʣʠʪʝʪ. 

 

5. ʀɿɺʆɼʀ 

ʃʘʧʘʨʦʩʢʦʧʩʢʘʪʘ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ ʩʝ ʧʨʝʚʲʨʥʘ ʚ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʥʘ ʦʧʝʨʘʪʠʚʥʦ 

ʣʝʯʝʥʠʝ ʥʘ ʢʘʣʢʫʣʦʟʥʠʷ ʭʦʣʝʮʠʩʪʠʪ ʦʱʝ ʦʪ ʨʘʥʥʠʪʝ 90 ʛʦʜʠʥʠ. ɸʥʘʣʠʟʠʨʘʡʢʠ ʜʘʥʥʠʪʝ ʦʪ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʤʦʞʝʤ ʜʘ ʟʘʢʣʶʯʠʤ, ʯʝ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʩʪʘʚʘ ʜʝʣʘ ʥʘ ʨʦʙʦʪ-

ʘʩʠʩʪʠʨʘʥʠʪʝ ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʠ. ʀ ʜʚʘʪʘ ʪʠʧʘ ʤʠʥʠʠʥʚʘʟʠʚʥʠ ʧʨʦʮʝʜʫʨʠ ʩʘ ʩʭʦʜʥʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʝʨʠʦʧʝʨʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʘʪʦ ʨʦʙʦʪʠʟʠʨʘʥʠʪʝ ʦʧʝʨʘʮʠʠ ʧʦʢʘʟʚʘʪ ʧʦ-ʤʘʣʢʦ 

ʫʩʣʦʞʥʝʥʠʷ ʠ ʥʠʩʢʠ ʥʠʚʘ ʥʘ ʢʦʥʚʝʨʩʠʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩ ʦʛʣʝʜ ʥʘ ʟʥʘʯʠʤʘʪʘ ʬʠʥʘʥʩʦʚʘ 

ʨʘʟʣʠʢʘ ʚ ʜʚʘʪʘ ʪʠʧʘ ʦʧʝʨʘʮʠʠ, ʥʘʰʠʪʝ ʧʨʝʧʦʨʲʢʠ ʩʘ ʚ ʧʦʩʦʢʘ ʥʘ ʣʘʧʘʨʦʩʢʦʧʩʢʘʪʘ 

ʭʦʣʝʮʠʩʪʝʢʪʦʤʠʷ.  
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Abstract:  Unilateral vocal fold paralysis (UVFP) represents the immobility of one true vocal 

fold as a result of disrupted innervation ï a lesion of the ipsilateral recurrent laryngeal nerve. Most 

often, UVFP is a consequence of diseases or surgical interventions involving the thyroid gland, but 

may also result from a wide range of other etiological factors. In addition to dysphonia, the clinical 

consequences of UVFP frequently include an impaired cough reflex, dysphagia, and aspiration, 

particularly of liquids. The present report describes a clinical case of an 83-year-old woman with 

ten-year history of progressive dysphonia, in whom paralysis of the right true vocal fold was 

identified, caused by thyroid carcinoma with tracheal compression and stenosis. During the 

diagnostic process, flexible nasolaryngoscopy, ultrasound examination of the thyroid gland 

accompanied by fine-needle aspiration biopsy, and computed tomography of the neck from the skull 

base to the superior mediastinum were performed. The patient underwent injection laryngoplasty 

with adipose tissue to satisfy her desire for improved voice for communication and for protection of 

the lower airway, while being referred for etiological treatment. The purpose of the present article 

is to emphasize the need for a thorough diagnostic process with systemic analysis of the possible 

etiological causes of UVFP, as well as to highlight the necessity of symptomatic treatment tailored 

to the patientôs preferences and quality of life until definitive etiological treatment is achieved. 
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1. ɺʒɺɽɼɽʅʀɽ 

ɽʜʥʦʩʪʨʘʥʥʘʪʘ ʧʘʨʘʣʠʟʘ ʥʘ ʛʣʘʩʥʘ ʚʨʲʟʢʘ (ɽʇɻɺ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʥʦʩʪʨʘʥʥʘ 

ʥʝʧʦʜʚʠʞʥʦʩʪ ʥʘ ʠʩʪʠʥʩʢʘ ʛʣʘʩʥʘ ʚʨʲʟʢʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʚ ʥʝʡʥʘʪʘ ʠʥʝʨʚʘʮʠʷ ï 

ʣʝʟʠʷ ʥʘ ʠʧʩʠʣʘʪʝʨʘʣʥʠʷ ʨʝʢʫʨʝʥʪʥʝʥ ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ. ʅʘʡ-ʯʝʩʪʦ ɽʇɻɺ ʝ ʩʣʝʜʩʪʚʠʝ ʥʘ 

ʟʘʙʦʣʷʚʘʥʠʷ ʠʣʠ ʦʧʝʨʘʪʠʚʥʠ ʠʥʪʝʨʚʝʥʮʠʠ ʥʘ ʱʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ, ʢʘʪʦ ʧʦʩʣʝʜʥʠʪʝ ʩʘ 

ʦʪʛʦʚʦʨʥʠ ʟʘ ʦʢʦʣʦ 50% ʦʪ ʩʣʫʯʘʠʪʝ (Schiedermayer et al., 2020). ʏʝʩʪʦʪʘʪʘ ʥʘ ʪʨʘʡʥʘ 

ʧʦʩʪʦʧʝʨʘʪʠʚʥʘ ʣʝʟʠʷ ʥʘ ʨʝʢʫʨʝʥʪʥʠʷ ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ (ʈʃʅ) ʝ 0.3-3% ʩʣʝʜ ʧʲʨʚʠʯʥʘ 

ʦʧʝʨʘʮʠʷ ʥʘ ɦ ʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ, ʜʦʩʪʠʛʘʡʢʠ 2-30% ʧʨʠ ʨʝʚʠʟʠʦʥʥʘ ʭʠʨʫʨʛʠʷ (Hayward et al., 

2013). ɼʨʫʛʠ ʩʲʦʙʱʘʚʘʥʠ ʝʪʠʦʣʦʛʠʯʥʠ ʧʨʠʯʠʥʠ ʩʘ ʪʫʤʦʨʠ ʠ ʪʨʘʚʤʠ ʧʦ ʭʦʜʘ ʥʘ ʥʝʨʚʫʩ ʚʘʛʫʩ, 

ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ, ʭʠʧʦʢʘʣʠʝʤʠʷ, ʃʘʡʤʩʢʘ ʙʦʣʝʩʪ, ʨʝʚʤʘʪʦʣʦʛʠʯʥʠ ʠ ʥʝʚʨʦʣʦʛʠʯʥʠ 

ʟʘʙʦʣʷʚʘʥʠʷ. ʆʪ ʨʝʜʢʠʪʝ ʤʝʜʠʮʠʥʩʢʠ ʩʲʩʪʦʷʥʠʷ, ʢʘʪʦ ʝʪʠʦʣʦʛʠʯʥʘ ʧʨʠʯʠʥʘ ʟʘ ɽʇɻɺ, ʥʘʡ-

ʯʝʩʪ ʝ ʢʘʨʜʠʦʚʦʢʘʣʥʠʷ ʩʠʥʜʨʦʤ ʥʘ Ortner, ʧʨʠ ʢʦʡʪʦ ʫʚʝʣʠʯʝʥʦʪʦ ʣ̫ ʚʦ ʩʲʨʜʝʯʥʦ ʧʨʝʜʩʲʨʜʠʝ 

ʚʦʜʠ ʜʦ ʢʦʤʧʨʝʩʠʷ ʠʣʠ ʨʘʟʪʷʛʘʥʝ ʥʘ ʈʃʅ (Amin & Johns, 2019). ɽʜʥʦʩʪʨʘʥʥʘʪʘ ʧʘʨʘʣʠʟʘ ʥʘ 

ʛʣʘʩʥʘ ʚʨʲʟʢʘ ʤʦʞʝ ʜʘ ʦʩʪʘʥʝ ʠ ʠʜʠʦʧʘʪʠʯʥʘ. 

ɼʠʩʬʦʥʠʷʪʘ ʝ ʥʘʡ-ʯʝʩʪʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʧʦʩʝʱʝʥʠʝ ʥʘ ʣʝʢʘʨ ʧʨʠ ɽʇɻɺ, ʢʘʪʦ ʪ ̫ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʧʨʠ 92% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ɻʣʘʩʲʪ ʧʨʠ ɽʇɻɺ ʩʝ ʦʧʠʩʚʘ ʢʘʪʦ ʜʨʝʟʛʘʚ, ʩʣʘʙ, ʟʘʜʲʭʘʥ 

ʛʣʘʩ, ʧʦʥʷʢʦʛʘ ʩʚʲʨʟʘʥ ʩ ʛʣʘʩʦʚʘ ʫʤʦʨʘ (Smith & Munin, 2024). 

ɺʪʦʨʘʪʘ ʥʘʡ-ʯʝʩʪʘ ʧʨʠʯʠʥʘ ʟʘ ʧʦʩʝʱʝʥʠʝ ʥʘ ʣʝʢʘʨ ʧʨʠ ɽʇɻɺ ʝ ʜʠʩʬʘʛʠʷʪʘ (48%) 

(Smith & Munin, 2024). ʄʝʭʘʥʠʟʤʲʪ ʥʘ ʜʠʩʬʘʛʠʷ ʧʨʠ ɽʇɻɺ ʝ ʩʣʦʞʝʥ ʠ ʥʝ ʝ ʝʜʠʥʩʪʚʝʥʦ ʚ 

ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʨʫʰʝʥʘ ʧʦʜʚʠʞʥʦʩʪ ʥʘ ʛʣʘʩʥʘʪʘ ʚʨʲʟʢʘ (ɻɺ) (Miles et al., 2018). 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʷʪʘ ʥʘ ʜʠʩʬʘʛʠʷʪʘ ʧʨʠ ɽʇɻɺ ʚʢʣʶʯʚʘ ʥʘʤʘʣʝʥʘ ʬʘʨʠʥʛʝʘʣʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, 

ʢʨʠʢʦʬʘʨʠʥʛʝʘʣʥʘ ʤʫʩʢʫʣʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʧʦʚʠʰʝʥʦ ʬʘʨʠʥʛʝʘʣʥʦ ʪʨʘʥʟʠʪʦʨʥʦ ʚʨʝʤʝ, 

ʟʘʜʨʲʞʢʘ ʥʘ ʩʝʢʨʝʪʠ ʚ ʭʠʧʦʬʘʨʠʥʢʩʘ ʧʨʠ ʧʦʢʦʡ ʠ ʧʝʥʝʪʨʘʮʠʷ, ʛʣʦʪʠʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, 

ʘʩʧʠʨʘʮʠʷ, ʦʩʦʙʝʥʦ ʥʘ ʪʝʯʥʦʩʪʠ, ʠ ʢʘʰʣʠʯʥʘ ʜʠʩʬʫʥʢʮʠʷ (Cates et al., 2016). ʂʦʛʘʪʦ ʣʝʟʠʷʪʘ 

ʥʘ ʚʘʛʫʩʘ ʝ ʚʠʩʦʢʘ, ʩ ʫʚʨʝʞʜʘʥʝ ʥʘ ʛʦʨʥʠʷ ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ, ʚ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʨʝʢʫʨʝʥʪʥʠʷ 

ʣʘʨʠʥʛʝʘʣʝʥ ʥʝʨʚ, ʛʲʣʪʘʪʝʣʥʘʪʘ ʜʠʩʬʫʥʢʮʠʷ ʝ ʧʦ-ʠʟʨʘʟʝʥʘ (Chhetri & Dewan, 2019). 

ɸʩʧʠʨʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 30-50% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ɽʇɻɺ (Cates et al., 2016). ʆʩʚʝʥ 

ʥʝʷ, ʠʟʪʠʯʘʥʝ ʥʘ ʩʲʟʜʘʜʝʥʦ ʩʫʙʛʣʦʪʠʯʥʦ ʥʘʣʷʛʘʥʝ ʧʦʨʘʜʠ ʛʣʦʪʠʯʥʘʪʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʚʦʜʠ ʜʦ 

ʥʘʤʘʣʝʥʘ ʢʘʰʣʠʯʥʘ ʩʠʣʘ, ʜʦʧʲʣʥʠʪʝʣʥʦ ʚʣʦʰʘʚʘʡʢʠ ʟʘʱʠʪʘʪʘ ʥʘ ʜʦʣʥʠʪʝ ʜʠʭʘʪʝʣʥʠ ʧʲʪʠʱʘ 

(Dion et al., 2017). ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʪʝʟʠ ʬʘʢʪʦʨʠ ʚʦʜʠ ʜʦ ʜʚʫʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥ ʨʠʩʢ ʦʪ 

ʘʩʧʠʨʘʮʠʦʥʥʘ ʧʥʝʚʤʦʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ɽʇɻɺ (Crowson et al., 2019). 

 

2. ʀɿʃʆɾɽʅʀɽ 
 

  
ʌʠʛʫʨʘ 1. ʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʥʘ ʰʠʷ ï ʥʘʪʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʥʘ ʢʦʷʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʘʩʠʤʝʪʨʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʣʘʩʥʠʪʝ ʚʨʲʟʢʠ ʩ ʣʝʢʦ ʫʧʣʲʪʥʝʥʠʝ ʚʜʷʩʥʦ, ʙʝʟ ʜʘʥʥʠ ʟʘ 

ʦʬʦʨʤʝʥʠ ʦʛʥʠʱʥʠ ʣʝʟʠʠ. ɼʝʩʥʠʷʪ ʣʦʙ ʥʘ ʱʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ ʝ ʧʦʯʪʠ ʠʟʮʷʣʦ ʦʙʭʚʘʥʘʪ ʦʪ 

ʭʠʧʦʜʝʥʩʥʘ, ʥʝʧʨʘʚʠʣʥʦ ʦʚʘʣʥʘ ʬʦʨʤʘʮʠʷ ʩ ʨʘʟʤʝʨʠ 2Ĭ2,9 cm ʠ ʧʣʲʪʥʦʩʪ 47 HU, ʢʦʷʪʦ ʚʦʜʠ 

ʜʦ ʠʟʨʘʟʝʥʘ ʢʦʤʧʨʝʩʠʷ, ʜʝʬʦʨʤʘʮʠʷ ʠ ʩʪʝʥʦʟʘ ʥʘ ʪʨʘʭʝʷʪʘ. 

ʅʘʩʪʦʷʱʠʷʪ ʪʨʫʜ ʧʨʝʜʩʪʘʚʷ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ʥʘ 83-ʛʦʜʠʰʥʘ ʞʝʥʘ ʩ ʜʝʩʝʪʛʦʜʠʰʥʘ 

ʧʨʦʛʨʝʩʠʨʘʱʘ ʜʠʩʬʦʥʠʷ, ʧʨʠ ʢʦʷʪʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʘʨʘʣʠʟʘ ʥʘ ʜʷʩʥʘ ʠʩʪʠʥʩʢʘ ʛʣʘʩʥʘ ʚʨʴʟʢʘ, 

ʜʲʣʞʘʱʘ ʩʝ ʥʘ ʪʠʨʝʦʠʜʝʥ ʢʘʨʮʠʥʦʤ ʩ ʪʨʘʭʝʘʣʥʘ ʢʦʤʧʨʝʩʠʷ ʠ ʩʪʝʥʦʟʘ. ɺ ʜʠʘʛʥʦʩʪʠʯʥʠʷ 

ʧʨʦʮʝʩ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʬʣʝʢʩʠʙʠʣʥʘ ʥʘʟʦʣʘʨʠʥʛʦʩʢʦʧʠʷ, ʫʣʪʨʘʟʚʫʢʦʚʦ ʠʟʣʝʜʚʘʥʝ ʥʘ 

ʱʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ (ʬʠʛ. 2), ʩʲʧʨʦʚʦʜʝʥʦ ʦʪ ʪʲʥʢʦʠʛʣʝʥʘ ʘʩʧʠʨʘʮʠʦʥʥʘ ʙʠʦʧʩʠʷ ʩ 
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ʭʠʩʪʦʣʦʛʠʯʝʥ ʨʝʟʫʣʪʘʪ ʧʘʧʠʣʘʨʥʘ ʥʝʦʧʣʘʟʠʷ (ʧʦ Bethesda ï VI), ʢʘʢʪʦ ʠ ʢʦʤʧʶʪʴʨʥʘ 

ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʥʘ ʰʠ ̫ʦʪ ʯʝʨʝʧʥʘ ʙʘʟʘ ʜʦ ʛʦʨʝʥ ʤʝʜʠʘʩʪʠʥʫʤ (ʬʠʛ. 1). ʇʘʮʠʝʥʪʢʘʪʘ ʙʝ 

ʧʦʜʣʦʞʝʥʘ ʥʘ ʠʥʞʝʢʮʠʦʥʥʘ ʣʘʨʠʥʛʦʧʣʘʩʪʠʢʘ ʩ ʤʘʩʪʥʘ ʪʲʢʘʥ ʩ ʮʝʣ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ 

ʥʝʡʥʦʪʦ ʞʝʣʘʥʠʝ ʟʘ ʧʦʜʦʙʨʝʥ ʛʣʘʩ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʟʘʱʠʪʘ ʥʘ ʜʦʣʥʠʷ ʜʠʭʘʪʝʣʝʥ ʧʲʪ, ʢʘʪʦ 

ʩʝ ʥʘʩʦʯʠ ʟʘ ʝʪʠʦʣʦʛʠʯʥʦ ʣʝʯʝʥʠʝ. 
 

 
ʌʠʛʫʨʘ 2. ʋʣʪʨʘʟʚʫʢʦʚʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʱʠʪʦʚʠʜʥʘ ʞʣʝʟʘ ï ʭʝʪʝʨʦʝʭʦʛʝʥʝʥ ʚʲʟʝʣ, 

ʘʥʛʘʞʠʨʘʱ ʜʝʩʥʠʷ ʣʦʙ ʥʘ ʱʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ, ʩ ʥʝʨʘʚʥʠ ʦʯʝʨʪʘʥʠʷ ʠ ʤʠʢʨʦʢʘʣʮʠʬʠʢʘʪʠ. 

ʇʦʥʘʩʪʦʷʱʝʤ, ʬʣʝʢʩʠʙʠʣʥʘʪʘ ʣʘʨʠʥʛʦʩʢʦʧʠʷ ʝ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɻɺ 

(Jeannon et al., 2009). ɺʩʷʢʘ ʘʩʠʤʝʪʨʠʷ ʚ ʝʢʩʢʫʨʟʠʷʪʘ ʥʘ ʝʜʥʘʪʘ ʛʣʘʩʥʘ ʚʨʲʟʢʘ ʩʧʨʷʤʦ ʜʨʫʛʘʪʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʘʪʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ (Noordzij & Ossoff, 2006). ʇʨʠ ʥʘʤʘʣʝʥʘ ʧʦʜʚʠʞʥʦʩʪ ʩ 

ʥʝʚʨʦʛʝʥʥʘ ʝʪʠʦʣʦʛʠʷ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʤʝ ʧʘʨʝʟʘ, ʘ ʧʨʠ ʣʠʧʩʚʘʱʘ ʧʦʜʚʠʞʥʦʩʪ ï ʧʘʨʘʣʠʟʘ ʥʘ 

ɻɺ. ʌʣʝʢʩʠʙʠʣʥʘʪʘ ʣʘʨʠʥʛʦʩʢʦʧʠʷ ʥʠ ʧʦʟʚʦʣʷʚʘ ʩʲʱʦ ʪʘʢʘ ʜʘ ʠʟʩʣʝʜʚʘʤʝ ʭʠʧʦʬʘʨʠʥʢʩʘ ʠ 

ʬʘʨʠʥʛʝʘʣʥʘʪʘ ʬʘʟʘ ʥʘ ʛʲʣʪʘʪʝʣʥʠʷ ʘʢʪ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʟʘʜʲʨʞʘʥʠ ʩʝʢʨʝʪʠ ʚ ʭʠʧʦʬʘʨʠʥʢʩʘ 

ʧʨʠ ʧʦʢʦʡ, ʧʨʝʜʠ ʛʲʣʪʘʥʝ, ʩʘ ʧʨʝʜʠʢʪʠʚʥʠ ʟʘ ʘʩʧʠʨʘʮʠʷ (Murray et al., 1996). 

ʆʙʨʘʟʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ɽʇɻɺ ʩʝ ʧʨʠʣʘʛʘʪ ʦʩʥʦʚʥʦ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʝʪʠʦʣʦʛʠʯʥʘʪʘ ʧʨʠʯʠʥʘ, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʤʝʪʦʜ ʥʘ ʠʟʙʦʨ ʝ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʬʠʷ (ʂʊ). 

ɼʝʩʥʦʩʪʨʘʥʥʘʪʘ ɽʇɻɺ ʥʘʣʘʛʘ ʦʙʨʘʟʥʘ ʦʮʝʥʢʘ ʥʘ ʚʘʛʫʩʘ ʠ ʈʃʅ ʦʪ ʯʝʨʝʧʥʘʪʘ ʙʘʟʘ ʜʦ ʛʨʲʜʥʠʷ 

ʢʦʰ, ʜʦʢʘʪʦ ʣʝʚʦʩʪʨʘʥʥʘ ɽʇɻɺ ï ʦʮʝʥʢʘ ʜʦ ʘʦʨʪʥʘʪʘ ʜʲʛʘ (Amin & Johns, 2019). ʉʧʦʨʝʜ Kang 

et al. ʂʊ ʠʟʩʣʝʜʚʘʥʝ ʫʩʪʘʥʦʚʷʚʘ ʝʪʠʦʣʦʛʠʷʪʘ ʧʨʠ 23.5% ʦʪ ʩʣʫʯʘʠʪʝ ʥʘ ɽʇɻɺ. ʆʩʚʝʥ ʂʊ, ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʧʨʠʣʦʞʝʥʠ ʠ ʜʨʫʛʠ ʦʙʨʘʟʥʠ ʤʝʪʦʜʠ, ʢʘʪʦ ʝʭʦʛʨʘʬʠʷ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʠ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ.  

ʆʙʝʢʪʠʚʥʠʷʪ ʛʣʘʩʦʚ ʘʥʘʣʠʟ ʧʦʥʘʩʪʦʷʱʝʤ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʶʪʲʨʝʥ 

ʘʥʘʣʠʟ ʥʘ ʛʣʘʩʦʚʠʷ ʩʠʛʥʘʣ, ʢʘʪʦ ʥʘʡ-ʦʙʝʢʪʠʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʘ ʪʝʟʠ, ʨʘʟʢʨʠʚʘʱʠ 

ʦʪʥʦʰʝʥʠʝʪʦ ʤʝʞʜʫ ʩʠʛʥʘʣ ʠ ʰʫʤ (ʩʪʝʧʝʥ ʥʘ ʜʨʝʟʛʘʚʦʩʪ), ʦʪʢʣʦʥʝʥʠʷʪʘ ʦʪ ʯʝʩʪʦʪʘʪʘ 

(ʜʞʠʪʲʨ), ʘʤʧʣʠʪʫʜʘʪʘ (ʰʠʤʲʨ) ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʦʩʥʦʚʥʠʷ ʪʦʥ (ɼʠʤʦʚ & ɻʝʦʨʛʠʝʚ, 

1998). ʄʝʪʦʜʠʢʘʪʘ ʧʦʟʚʦʣʷʚʘ ʦʩʚʝʥ ʦʙʝʢʪʠʚʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʦʪ 

ʧʨʦʚʝʜʝʥʦʪʦ ʣʝʯʝʥʠʝ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʪʘʪʠ ʦʪ ʛʣʘʩʦʚʠʷ ʘʥʘʣʠʟ ʧʨʝʜʠ ʠ ʩʣʝʜ ʠʥʞʝʢʮʠʦʥʥʘ ʣʘʨʠʥʛʦʧʣʘʩʪʠʢʘ ʧʦ 

ʧʦʚʦʜ ʝʜʥʦʩʪʨʘʥʥʘ ʧʘʨʘʣʠʟʘ ʥʘ ʛʣʘʩʥʘ ʚʨʲʟʢʘ. 

ɻʣʘʩʦʚ ʘʥʘʣʠʟ ʇʨʝʜʦʧʝʨʘʪʠʚʥʦ ʉʣʝʜʦʧʝʨʘʪʠʚʥʦ 

ʉʨʝʜʥʘ ʚʠʩʦʯʠʥʘ 87.803 Hz 204.527 Hz 

ɼʞʠʪʲʨ (ʤʠʢʨʦʩʝʢʫʥʜʠ) 54.819 23.527 

ɼʞʠʪʲʨ (%) 0.477% 0.435% 

ɼʞʠʪʲʨ (rap) 0.215% 0.259% 

ɼʞʠʪʲʨ (ppq5) 0.274% 0.218% 

ʐʠʤʲʨ (%) 2.474% 1.151% 

ʐʠʤʲʨ (dB) 0.215 dB 0.100 dB 

ʐʠʤʲʨ (apq3) 1.283% 0.655% 

ʐʠʤʲʨ (apq5) 1.480% 0.731% 

ʍʘʨʤʦʥʠʯʝʥ ʟʚʫʢ-ʢʲʤ-ʰʫʤ (dB) 19.382 dB 31.301 dB 
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ʇʦʪʝʥʮʠʘʣʲʪ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʚʠʞʝʥʠʝ ʧʨʠ ɽʇɻɺ ʟʘʚʠʩʠ ʦʪ ʚʨʝʤʝʪʦ ʥʘ ʧʦʷʚʘ ʠ 

ʧʨʦʛʥʦʟʘʪʘ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ, ʦʮʝʥʝʥʘ ʯʨʝʟ ʣʘʨʠʥʛʝʘʣʥʘ ʝʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ (ʃɽʄɻ). ʊʲʡ 

ʢʘʪʦ ʧʦʩʣʝʜʥʘʪʘ ʥʝ ʝ ʰʠʨʦʢʦ ʜʦʩʪʲʧʥʘ, ʦʩʥʦʚʥʠʷʪ ʬʘʢʪʦʨ ʦʩʪʘʚʘ ʚʨʝʤʝʪʦ ʦʪ ʧʦʷʚʘ. ɸʢʦ 

ʧʘʮʠʝʥʪʲʪ ʩʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘ ʨʘʥʦ ʩʣʝʜ ʧʦʷʚʘʪʘ ʥʘ ɽʇɻɺ, ʦʩʪʘʪʲʯʥʘʪʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʦʩʪʘʚʘ ʚʠʩʦʢʘ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʘ ʧʨʦʛʥʦʟʘ. ʆʙʨʘʪʥʦ, ʧʨʠ ʢʲʩʥʦ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʥʘ ɽʇɻɺ, ʦʩʪʘʪʲʯʥʘʪʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʝ ʚʝʨʦʷʪʥʦ ʧʦ-ʤʘʣʢʘ (Amin & Johns, 

2019). ʅʘʡ-ʯʝʩʪʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ɽʇɻɺ ʥʘʩʪʲʧʚʘ ʧʨʝʟ ʧʲʨʚʠʪʝ 4-6 

ʤʝʩʝʮʘ, ʢʘʪʦ ʩʘʤʦ 1% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚʲʟʩʪʘʥʦʚʷʚʘʪ ʜʚʠʞʝʥʠʝʪʦ ʩʣʝʜ 12 ʤʝʩʝʮʘ (Mau et al., 

2017). 

ɺʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʜʝʬʠʥʠʪʠʚʥʦ ʣʝʯʝʥʠʝ ʥʘ ɽʇɻɺ ʩʘ ʭʠʨʫʨʛʠʷ ʥʘ ʣʘʨʠʥʛʝʘʣʥʘʪʘ ʨʘʤʢʘ, 

ʣʘʨʠʥʛʝʘʣʥʘ ʨʝʠʥʝʨʚʘʮʠʷ ʠ ʠʥʞʝʢʮʠʦʥʥʘ ʣʘʨʠʥʛʦʧʣʘʩʪʠʢʘ. 

ʄʝʜʠʘʣʠʟʠʨʘʱʘʪʘ ʪʠʨʦʧʣʘʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʚʘ Ăʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪñ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ɽʇɻɺ. 

ʊʷ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʧʦʩʪʘʚʷʥʝ ʥʘ ʠʟʧʲʣʚʘʱ ʤʘʪʝʨʠʘʣ (ʥʘʧʨ. ʩʠʣʠʢʦʥ ʠʣʠ Gore-Tex ʠʤʧʣʘʥʪ) 

ʚ ʧʘʨʘʛʣʦʪʠʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠʟʤʝʩʪʚʘʡʢʠ ɽʇɻɺ ʤʝʜʠʘʣʥʦ (Young et al., 2010). ʇʨʠ ʛʦʣʷʤʘ 

ʛʣʦʪʠʯʥʘ ʮʝʧʢʘ ʩ ʨʘʟʣʠʢʘ ʚ ʥʠʚʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ɻɺ ʧʦ ʚʨʝʤʝ ʥʘ ʬʦʥʘʮʠʷ, ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʘʨʠʪʝʥʦʠʜʥʘ ʘʜʜʫʢʮʠʷ ʩ ʮʝʣ ʨʝʧʦʟʠʮʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘ ʘʨʠʪʝʥʦʠʜʘ (Isshiki et al., 

1978). ʉʲʱʦ ʪʘʢʘ, ʧʨʠ ʟʥʘʯʠʪʝʣʥʘ ʢʨʠʢʦʬʘʨʠʥʛʝʘʣʥʘ ʤʫʩʢʫʣʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʚʲʨʰʝʥʘ ʜʠʣʘʪʘʮʠʷ ʠʣʠ ʢʨʠʢʦʬʘʨʠʥʛʝʘʣʥʘ ʤʠʦʪʦʤʠʷ (Amin & Johns, 2019). 

ʃʘʨʠʥʛʝʘʣʥʘʪʘ ʨʝʠʥʝʨʚʘʮʠʷ ʧʦʟʚʦʣʷʚʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʦʥʫʩʘ ʠ ʦʙʝʤʘ ʥʘ 

ʜʝʥʝʨʚʠʨʘʥʘ ɻɺ, ʢʘʪʦ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʷʪ ʝ ʘʥʘʩʪʦʤʦʟʘ ansa cervicalis-ʈʃʅ (Crumley & Izdebski, 

1986; Chhetri & Berke, 1997). 

ʀʥʞʝʢʮʠʦʥʥʘʪʘ ʣʘʨʠʥʛʦʧʣʘʩʪʠʢʘ (ʀʃʇ) ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʝʪʦʜʠʢʘ, ʮʝʣʷʱʘ ʧʦʜʦʙʨʷʚʘʥʝ 

ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʛʣʦʪʠʩʘ ʠ ɻɺ ʯʨʝʟ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣ ʜʲʣʙʦʢʦ ʚ ʪʠʨʦʘʨʠʪʝʥʦʠʜʥʠʷ 

ʤʫʩʢʫʣ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʣʘʪʝʨʘʣʥʦ ʦʪ ʥʝʛʦ. ʀʃʇ ʝ ʧʦʜʭʦʜʷʱʘ ʧʨʠ ʛʣʦʪʠʯʥʘ 

ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ ʜʦ 3 ʤʤ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʤʝʜʠʘʣʠʟʠʨʘʱʘʪʘ ʪʠʨʝʦʧʣʘʩʪʠʢʘʪʘ, ʀʃʇ ʝ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʧʨʝʮʠʟʥʘ. ɼʲʣʛʦʪʨʘʡʥʠ ʠʥʞʝʢʮʠʦʥʥʠ ʤʘʪʝʨʠʘʣʠ (ʀʄ) ʩʝ ʧʨʠʣʘʛʘʪ, ʢʦʛʘʪʦ ʣʠʧʩʚʘ 

ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʜʚʠʞʥʦʩʪʪʘ ʥʘ ɽʇɻɺ. ʅʘʡ-ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ 

ʧʦʥʘʩʪʦʷʱʝʤ ʜʲʣʛʦʪʨʘʝʥ ʀʄ ʩ ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʝ ʢʘʣʮʠʝʚʠʷʪ ʭʠʜʨʦʢʩʠʘʧʘʪʠʪ (RadiesseÊ), 

ʢʘʪʦ ʧʦʣʫʯʝʥʘʪʘ ʤʝʜʠʘʣʠʟʘʮʠʷ ʧʨʠ ʥʝʛʦʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʝʨʩʠʩʪʠʨʘ ʩʨʝʜʥʦ 18 ʤʝʩʝʮʘ 

(Carrol & Rosen, 2010). ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ ʘʚʪʦʣʦʞʥʘʪʘ ʤʘʩʪʥʘ ʪʲʢʘʥ ʧʨʝʜʩʪʘʣʷʚʘ ʩʲʚʨʝʤʝʥʝʥ 

ʜʲʣʛʦʪʨʘʝʥ ʠʥʞʝʢʮʠʦʥʝʥ ʤʘʪʝʨʠʘʣ ʟʘ ʠʥʞʝʢʮʠʦʥʥʘ ʣʘʨʠʥʛʦʤʝʜʠʘʣʠʟʘʮʠʷ (ʀʃʄ), ʢʘʪʦ 

ʥʝʡʥʘʪʘ ʪʨʘʡʥʦʩʪ ʟʘʚʠʩʠ ʦʪ ʥʘʯʠʥʘ ʥʘ ʧʨʠʛʦʪʚʷʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʀʃʇ ʩ ʤʘʩʪʥʘ ʪʲʢʘʥ ʩʘ 

ʙʣʘʛʦʧʨʠʷʪʥʠ ʩʲʩ ʩʫʙʝʢʪʠʚʥʦ ʠ ʦʙʝʢʪʠʚʥʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʛʣʘʩʘ. ɺʣʠʷʥʠʝʪʦ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ 

ʞʠʚʦʪ ʦʪ ʀʃʇ ʝ ʨʘʟʣʠʯʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʦʮʠʘʣʥʠʪʝ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʛʣʘʩʦʚʠ ʥʫʞʜʠ ʥʘ 

ʧʘʮʠʝʥʪʘ (Amin & Johns, 2019). 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ɽʜʥʦʩʪʨʘʥʥʘʪʘ ʧʘʨʘʣʠʟʘ ʥʘ ʛʣʘʩʥʘ ʚʨʲʟʢʘ (ɽʇɻɺ) ʠʤʘ ʚʘʞʥʠ ʢʣʠʥʠʯʥʠ ʠ ʩʦʮʠʘʣʥʠ 

ʧʦʩʣʝʜʩʪʚʠʷ ʟʘ ʧʘʮʠʝʥʪʘ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʟʘʜʲʣʙʦʯʝʥ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥ ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʦʜʭʦʜ ʩ 

ʚʥʠʤʘʥʠʝ ʢʲʤ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʝʪʠʦʣʦʛʠʯʥʠ ʬʘʢʪʦʨʠ. ʆʧʪʠʤʘʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘ 

ʠʜʠʚʠʜʫʘʣʠʟʠʨʘʥʦ ʣʝʯʝʥʠʝ, ʩʲʦʙʨʘʟʝʥʦ ʢʘʢʪʦ ʩ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʥʫʞʜʠ, ʪʘʢʘ ʠ ʩ ʣʠʯʥʠʪʝ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ ʥʘ ʧʘʮʠʝʥʪʘ, ʜʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʦʢʦʥʯʘʪʝʣʥʦ 

ʝʪʠʦʣʦʛʠʯʥʦ ʨʝʰʝʥʠʝ. ɺ ʪʦʟʠ ʢʦʥʪʝʢʩʪ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠʷʪ ʧʦʜʭʦʜ, ʨʘʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ 

ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʪʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʦʩʪʘʚʘʪ ʢʣʶʯʦʚʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʛʣʘʩʦʚʘʪʘ 

ʬʫʥʢʮʠʷ ʠ ʦʙʱʠʷ ʢʣʠʥʠʯʝʥ ʠʟʭʦʜ. 
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ʉʒʈɼɽʏʅʆ-ʉʒɼʆɺʀ ʇʈʆʗɺʀ ʇʈʀ ʇɸʎʀɽʅʊ ʉ ʅɸʇʈɽɼʅɸʃɸ 

ʍʀɺ-ʀʅʌɽʂʎʀʗ ʀ ʉʀʌʀʃʀʉ: ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ 

ʇʝʪʲʨ ɺʘʩʠʣʝʚ1,2, ɸʥʪʦʥʠʥʘ ɼʠʥʝʚʘ2, 

ʀʚʘʥ ɹʘʣʪʘʜʞʠʝʚ1,2, ʄʘʨʠʷʥʘ ʉʪʦʡʯʝʚʘ3 

1ʂʘʪʝʜʨʘ ʧʦ ʠʥʬʝʢʮʠʦʟʥʠ ʙʦʣʝʩʪʠ, ʧʘʨʘʟʠʪʦʣʦʛʠʷ ʠ ʪʨʦʧʠʯʝʩʢʘ 

ʤʝʜʠʮʠʥʘ, ʄʝʜʠʮʠʥʩʢʠ ʌʘʢʫʣʪʝʪ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʣʠʥʠʢʘ ʧʦ ʠʥʬʝʢʮʠʦʟʥʠ ʙʦʣʝʩʪʠ, ʧʘʨʘʟʠʪʦʣʦʛʠʷ, 

ʋʄɹɸʃ Ăʉʚ. ɻʝʦʨʛʠñ, ʇʣʦʚʜʠʚ 
3ʅʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʠʥʩʪʠʪʫʪ,  

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
 

CARDIOVASCULAR MANIFESTATIONS IN A PATIENT WITH 

ADVANCED HIV INFECTION AND SYPHILIS: A CLINICAL CASE  

Petar Vasilev1,2, Antonina Dineva1, Ivan Baltadzhiev1,2, Mariyana Stoycheva3 
1Clinic of Infectious Diseases and Parasitology, 

UMHAT ñSt. Georgeò, Plovdiv 
2Department of Infectious Diseases, Parasitology and Tropical Medicine, 

Medical Faculty, Medical University of Plovdiv 
3Department of Science and Research, Medical University of Plovdiv 

 
Abstract:  HIV infection continues to represent a significant global public-health challenge, 

with cardiovascular diseases (CVD) emerging in recent years as a leading cause of increased 

morbidity and mortality among people living with HIV (PLWH). The presented clinical case 

concerns a patient with late-diagnosed, advanced HIV infection (AIDS), accompanied by syphilis 

and a bacterial superinfection. Over the course of the disease, the patient developed venous 

thrombosis and evidence of a prior myocardial infarction, reflecting a combined effect of immune 

and vascular dysregulation. The main mechanisms through which chronic inflammation, 

antiretroviral therapy, and metabolic disturbances increase CVD risk are discussed. The importance 

of timely initiation of ART, the application of a multidisciplinary approach, and annual 

cardiovascular-risk assessment using the SCORE2 system is emphasized. This case highlights the 

need for careful monitoring of HIV-positive patients, particularly in the presence of cutaneous, 

vascular, or neurological manifestations that may serve as early indicators of advanced 

immunodeficiency and vascular complications. Early recognition and treatment of concomitant 

infections and risk factors are essential for improving prognosis and quality of life in this vulnerable 

patient population. 

Keywords: HIV infection; syphilis; cardiovascular diseases; phlebothrombosis; 

antiretroviral therapy 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɼʦ ʢʨʘʷ ʥʘ 2023 ʛ. ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ 39.9 ʤʠʣʠʦʥʘ ʜʫʰʠ ʞʠʚʝʷʪ ʩ ʍʀɺ (ʍɾʍʀɺ), ʢʘʪʦ 

ʧʨʝʟ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 1.3 ʤʠʣʠʦʥʘ ʥʦʚʠ ʠʥʬʝʢʮʠʠ ʠ 630 000 ʩʤʲʨʪʥʠ ʩʣʫʯʘʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʍʀɺ/ʉʇʀʅ (UN, 2025). ɺ ʩʨʘʚʥʝʥʠʝ ʩ 2010 ʛ. ʩʝ ʦʪʯʠʪʘ ʟʥʘʯʠʪʝʣʝʥ ʥʘʧʨʝʜʲʢ: 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʥʦʚʠʪʝ ʠʥʬʝʢʮʠʠ ʩ 39% (ʦʪ 2.1 ʤʠʣʠʦʥʘ ʜʦ 1.3 ʤʠʣʠʦʥʘ) ʠ ʨʝʜʫʢʮʠʷ ʥʘ 
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ʩʤʲʨʪʥʦʩʪʪʘ ʩ 51% (ʦʪ 1.3 ʤʠʣʠʦʥʘ ʜʦ 630 000) (WHO, 2025). ʎʝʣʪʘ ʥʘ ʉʚʝʪʦʚʥʘʪʘ ʟʜʨʘʚʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ 2025 ʛ. ʝ ʜʦʩʪʠʛʘʥʝ ʧʦʜ 250 000 ʥʦʚʠ ʩʣʫʯʘʠ ʠ ʧʦʜ 250 000 ʩʤʲʨʪʥʠ ʩʣʫʯʘʠ 

ʛʦʜʠʰʥʦ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʪʘ ʮʝʣ ʜʦ 2030 ʛ. ʝ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʉʇʀʅ ʢʘʪʦ ʟʘʧʣʘʭʘ ʟʘ 

ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ (HIV.gov, 2025). 

ɺ ɽʚʨʦʧʝʡʩʢʠʷ ʨʝʛʠʦʥ ʥʘ ʉɿʆ ʢʲʤ 2023 ʛ. ʧʨʠʙʣʠʟʠʪʝʣʥʦ 3 ʤʠʣʠʦʥʘ ʜʫʰʠ ʞʠʚʝʷʪ ʩ 

ʍʀɺ. ʆʪ ʥʦʚʠʪʝ ʩʣʫʯʘʠ ʚ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ ʥʘʜ 4.9% ʩʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʩ ʢʲʩʥʦ ʧʨʝʜʩʪʘʚʷʥʝ, 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʥʘʧʨʝʜʥʘʣ ʠʣʠ ʤʥʦʛʦ ʥʘʧʨʝʜʥʘʣ ʠʤʫʥʝʥ ʜʝʬʠʮʠʪ. ɿʘ ʩʨʘʚʥʝʥʠʝ, ʪʦʟʠ 

ʜʷʣ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʲʢ ʚ ɿʘʧʘʜʥʘ ʠ ʎʝʥʪʨʘʣʥʘ ɽʚʨʦʧʘ ï ʩʲʦʪʚʝʪʥʦ 0.6% ʠ 0.4%. ɺ 

ɹʲʣʛʘʨʠʷ ʜʦ ʢʨʘʷ ʥʘ 2025 ʛ. ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʦʢʦʣʦ 5000 ʍʀɺ-ʧʦʟʠʪʠʚʥʠ ʣʠʮʘ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 

ʧʘʥʜʝʤʠʷʪʘ, ʦʪ ʢʦʠʪʦ ʦʢʦʣʦ 400 ʩʘ ʦʪ ʇʣʦʚʜʠʚʩʢʠʷ ʨʝʛʠʦʥ. 

ʇʨʝʟ 2023 ʛ. ʛʣʦʙʘʣʥʦ 86% ʦʪ ʍɾʍʀɺ ʧʦʟʥʘʚʘʪ ʩʚʦʷ ʍʀɺ ʩʪʘʪʫʩ, 77% ʧʦʣʫʯʘʚʘʪ 

ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘ ʪʝʨʘʧʠʷ (ɸʈʊ), ʘ 72% ʧʦʩʪʠʛʘʪ ʥʝʦʪʢʨʠʚʘʝʤ ʚʠʨʫʩʝʥ ʪʦʚʘʨ. ɺʲʧʨʝʢʠ ʪʝʟʠ 

ʫʩʧʝʭʠ, ʍʀɺ-ʠʥʬʝʢʮʠʷʪʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʝʨʠʦʟʥʦ ʛʣʦʙʘʣʥʦ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ, ʦʩʦʙʝʥʦ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʢʲʩʥʦ ʧʨʝʜʩʪʘʚʷʥʝ (Late Presentation, LP). ʊʘʟʠ 

ʛʨʫʧʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʜʲʣʙʦʢʦ ʥʘʨʫʰʝʥ ʠʤʫʥʝʥ ʩʪʘʪʫʩ ʠ ʧʦʚʠʰʝʥʘ ʯʝʩʪʦʪʘ ʥʘ 

ʦʧʦʨʪʶʥʠʩʪʠʯʥʠ ʠ ʩʠʩʪʝʤʥʠ ʫʩʣʦʞʥʝʥʠʷ. 

ʉʨʝʜ ʚʦʜʝʱʠʪʝ ʥʝʠʥʬʝʢʮʠʦʟʥʠ ʫʩʣʦʞʥʝʥʠʷ ʧʨʠ ʍɾʍʀɺ ʩʝ ʦʪʢʨʦʷʚʘʪ ʩʲʨʜʝʯʥʦ-

ʩʲʜʦʚʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ (ʉʉɿ), ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʩʲʱʝʩʪʚʝʥʦ ʟʘ ʧʦʚʠʰʝʥʘʪʘ ʟʘʙʦʣʷʝʤʦʩʪ ʠ 

ʩʤʲʨʪʥʦʩʪ. ʍɾʍʀɺ ʠʤʘʪ 3.2 ʧʲʪʠ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʨʜʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, 

2.7 ʧʲʪʠ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʠʥʩʫʣʪ ʠ 20ï60% ʧʦ-ʚʠʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʘʨʠʪʤʠʠ 

ʜʦʨʠ ʩʣʝʜ ʢʦʨʝʢʮʠʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ (Fragkou et al., 2023). ɺʝʥʦʟʥʠʪʝ 

ʪʨʦʤʙʦʝʤʙʦʣʠʯʥʠ ʩʲʙʠʪʠʷ (VTE) ʩʘ ʩ 1ï2% ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʘʪʘ 

ʧʦʧʫʣʘʮʠʷ, ʘ ʜʲʣʙʦʢʘʪʘ ʚʝʥʦʟʥʘ ʪʨʦʤʙʦʟʘ (DVT) ʧʨʠ ʭʦʩʧʠʪʘʣʠʟʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʜʦʩʪʠʛʘ 

18.3% (Baluku et al., 2025). 

ʅʷʢʦʣʢʦ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʘ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʦʚʠʰʝʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʬʣʝʙʠʪ ʠ 

ʪʨʦʤʙʦʬʣʝʙʠʪ ʧʨʠ ʍɾʍʀɺ: ʪʝʞʢʘ ʠʤʫʥʥʘ ʩʫʧʨʝʩʠʷ (CD4 <200 ʢʣʝʪʢʠ/Õl), ʫʧʦʪʨʝʙʘ ʥʘ ɸʈʊ 

ʨʝʞʠʤʠ, ʚʢʣʶʯʚʘʱʠ ʧʨʦʪʝʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ, ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʠʤʦʙʠʣʠʟʘʮʠʷ ʠ ʪʫʙʝʨʢʫʣʦʟʥʘ 

ʢʦʠʥʬʝʢʮʠʷ. ʆʩʥʦʚʥʠʪʝ ʤʝʭʘʥʠʟʤʠ, ʦʧʨʝʜʝʣʷʱʠ ʧʦʚʠʰʝʥʠʷ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚ ʨʠʩʢ, ʚʢʣʶʯʚʘʪ: 

1. ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ, ʚʦʜʝʱʦ ʜʦ ʝʥʜʦʪʝʣʥʦ ʫʚʨʝʞʜʘʥʝ ʠ ʫʩʢʦʨʝʥʘ ʘʪʝʨʦʛʝʥʝʟʘ 

(Triant, 2013); 

2. ʤʝʪʘʙʦʣʠʪʥʠ ʥʘʨʫʰʝʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʥʷʢʦʠ ɸʈʊ ʩʭʝʤʠ, ʦʩʦʙʝʥʦ ʧʨʦʪʝʘʟʥʠ 

ʠʥʭʠʙʠʪʦʨʠ, ʢʦʠʪʦ ʧʦʚʠʰʘʚʘʪ ʭʦʣʝʩʪʝʨʦʣʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʠʪʝ; 

3. ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱ ʩʝ ʩ ʭʠʧʝʨʪʦʥʠʷ, ʭʠʧʝʨʛʣʠʢʝʤʠʷ, 

ʜʠʩʣʠʧʠʜʝʤʠʷ ʠ ʟʘʪʣʲʩʪʷʚʘʥʝ ï ʢʦʤʙʠʥʠʨʘʥʠ ʩʲʩʪʦʷʥʠʷ, ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʱʠ 

ʨʠʩʢʘ ʦʪ ʉʉɿ (Ruamtawee et al., 2023). 

ʉʲʚʨʝʤʝʥʥʠʪʝ ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʦʪʦ ʟʜʨʘʚʝ ʧʨʠ ʍɾʍʀɺ 

ʚʢʣʶʯʚʘʪ ʧʝʪ ʢʣʶʯʦʚʠ ʥʘʧʨʘʚʣʝʥʠʷ (ʬʠʛ. 1): 

1. ʦʮʝʥʢʘ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʷ ʨʠʩʢ; 

2. ʩʪʘʪʠʥʦʚʘ ʪʝʨʘʧʠʷ ʟʘ ʧʲʨʚʠʯʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ; 

3. ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ɸʈʊ ʨʝʞʠʤʘ; 

4. ʣʝʯʝʥʠʝ ʥʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʜʠʩʣʠʧʠʜʝʤʠʷ; 

5. ʧʨʝʚʝʥʮʠʷ ʠ ʟʜʨʘʚʦʩʣʦʚʝʥ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ. 

ɽʞʝʛʦʜʥʘʪʘ ʦʮʝʥʢʘ ʥʘ 10-ʛʦʜʠʰʥʠʷ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚ ʨʠʩʢ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʨʠ ʧʘʮʠʝʥʪʠ 

ʥʘ ʚʲʟʨʘʩʪ Ó40 ʛʦʜʠʥʠ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʥʩʪʨʫʤʝʥʪʠʪʝ SCORE2 (40ï69 ʛʦʜʠʥʠ) ʠ SCORE2-

OP (Ó70 ʛʦʜʠʥʠ). ʊʝ ʩʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʲʨʚʠʯʥʘ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʙʝʟ 

ʫʩʪʘʥʦʚʝʥʦ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦ ʉʉɿ, ʜʠʘʙʝʪ, ʭʨʦʥʠʯʥʦ ʙʲʙʨʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ ʠʣʠ ʬʘʤʠʣʥʘ 

ʭʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʷ. ʆʪ ʟʥʘʯʝʥʠʝ ʩʘ ʠ ʝʪʥʠʯʝʩʢʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, ʪʲʡ ʢʘʪʦ ʨʠʩʢʲʪ ʝ ʧʦ-ʚʠʩʦʢ 

ʧʨʠ ʣʠʮʘ ʦʪ ʉʝʚʝʨʥʘ ɸʬʨʠʢʘ ʠ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ. 

ʇʨʠ ʦʮʝʥʝʥ ʨʠʩʢ Ó10% ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʟʘʧʦʯʚʘʥʝ ʥʘ ʩʪʘʪʠʥʦʚʘ ʪʝʨʘʧʠʷ; ʧʨʠ ʨʠʩʢ 5ï10% 

ï ʧʨʠʣʘʛʘʥʝ ʥʘ ʫʤʝʨʝʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ; ʧʨʠ ʨʠʩʢ <5% ï ʦʙʩʲʞʜʘʥʝ ʥʘ ʣʝʯʝʥʠʝ ʩʣʝʜ 

ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ. ʅʘʡ-ʯʝʩʪʦ ʧʨʝʧʦʨʲʯʚʘʥʠʪʝ ʩʪʘʪʠʥʠ ʩʘ Pitavastatin 4 mg, Atorvastatin 

20 mg ʠ Rosuvastatin 10 mg ʜʥʝʚʥʦ. ʌʘʨʤʘʢʦʪʝʨʘʧʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʯʝʪʘʚʘ ʩʲʩ ʟʜʨʘʚʦʩʣʦʚʝʥ 

ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ ï ʦʪʢʘʟ ʦʪ ʪʶʪʶʥʦʧʫʰʝʥʝ, ʙʘʣʘʥʩʠʨʘʥʦ ʭʨʘʥʝʥʝ, ʨʝʜʦʚʥʘ ʬʠʟʠʯʝʩʢʘ 

ʘʢʪʠʚʥʦʩʪ ʠ ʢʦʥʪʨʦʣ ʥʘ ʪʝʛʣʦʪʦ. 
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ʌʠʛʫʨʘ 1. ʆʩʥʦʚʥʠ ʥʘʩʦʢʠ ʟʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʦʪʦ ʟʜʨʘʚʝ ʧʨʠ ʍɾʍʀɺ. 

ʇʨʠ ʠʟʙʦʨʘ ʥʘ ɸʈʊ ʝ ʚʘʞʥʦ ʜʘ ʩʝ ʦʙʤʠʩʣʷʪ ʚʲʟʤʦʞʥʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʣʠʧʠʜʦʧʦʥʠʞʘʚʘʱʘ ʪʝʨʘʧʠʷ ʠ ʜʘ ʩʝ ʧʨʝʜʧʦʯʠʪʘʪ ʨʝʞʠʤʠ ʩ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʝʥ ʤʝʪʘʙʦʣʠʪʝʥ 

ʧʨʦʬʠʣ (EACS, 2025). ʎʝʣʝʚʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʘʨʪʝʨʠʘʣʥʦ ʥʘʣʷʛʘʥʝ ʩʘ 130ï139/70ï79 mmHg 

ʧʨʠ ʣʠʮʘ ʥʘʜ 65 ʛʦʜʠʥʠ ʠ 120ï129/70ï79 mmHg ʧʨʠ ʚʲʟʨʘʩʪ 18ï65 ʛʦʜʠʥʠ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʜʠʘʙʝʪ, multiple ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʠʣʠ ʥʘʩʪʲʧʠʣʠ ʦʩʪʨʠ ʢʦʨʦʥʘʨʥʠ/ʤʦʟʲʯʥʠ ʩʲʙʠʪʠʷ ʩʝ 

ʧʨʝʧʦʨʲʯʚʘʪ ʩʧʝʮʠʬʠʯʥʠ ʠʥʪʝʨʚʝʥʮʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʘʥʪʠʪʨʦʤʙʦʮʠʪʥʘ ʪʝʨʘʧʠʷ ʜʦ 12 ʤʝʩʝʮʘ. 

ʅʘʢʨʘʷ, ʧʨʦʤʦʮʠʷʪʘ ʥʘ ʟʜʨʘʚʦʩʣʦʚʝʥ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ ʦʩʪʘʚʘ ʢʣʶʯʦʚ ʝʣʝʤʝʥʪ ʚ 

ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʷ ʨʠʩʢ. ʆʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʜʦʩʪʲʧ ʜʦ ʧʨʦʬʠʣʘʢʪʠʢʘ, 

ʩʢʨʠʥʠʥʛ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʣʝʯʝʥʠʝ ʧʨʠ ʍɾʍʀɺ ʝ ʢʨʠʪʠʯʥʦ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʱʘʪʘ 

ʧʨʦʛʥʦʟʘ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ. 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ʢʘʩʘʝ 56-ʛʦʜʠʰʝʥ ʤʲʞ ʩ ʜʲʣʛʦʛʦʜʠʰʥʘ ʍʀɺ-

ʠʥʬʝʢʮʠʷ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʧʨʝʜʠ ʦʩʝʤ ʛʦʜʠʥʠ, ʢʦʡʪʦ ʥʠʢʦʛʘ ʥʝ ʝ ʧʨʠʝʤʘʣ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘ 

ʪʝʨʘʧʠʷ. ʇʘʮʠʝʥʪʲʪ ʝ ʭʦʤʦ/ʙʠʩʝʢʩʫʘʣʝʥ ʤʲʞ (MSM), ʩʝʨʦʣʦʛʠʯʥʦ ʦʪʨʠʮʘʪʝʣʝʥ ʟʘ ʭʝʧʘʪʠʪ ɺ 

ʠ ʉ (HBsAg ʠ Anti-HCV ʦʪʨʠʮʘʪʝʣʥʠ), ʥʝʚʘʢʩʠʥʠʨʘʥ ʩʨʝʱʫ HBV. ʉʢʨʠʥʠʥʛʲʪ ʟʘ 

ʪʦʢʩʦʧʣʘʟʤʦʟʘ ʝ ʦʪʨʠʮʘʪʝʣʝʥ, HLA-B*57:01 ï ʥʝʛʘʪʠʚʝʥ. ɺʠʨʫʩʥʠʷʪ ʪʦʚʘʨ ʧʨʠ ʧʦʩʪʲʧʚʘʥʝʪʦ 

ʝ 31 831 ʢʦʧʠʷ/ml, ʘ CD4-ʢʣʝʪʢʠʪʝ ï 88 ʢʣʝʪʢʠ/mmį (CD4/CD8 ʠʥʜʝʢʩ = 0.16), ʢʦʝʪʦ ʧʦʢʘʟʚʘ 

ʥʘʧʨʝʜʥʘʣ ʠʤʫʥʝʥ ʜʝʬʠʮʠʪ, ʩʲʦʪʚʝʪʩʪʚʘʱ ʥʘ ʩʪʘʜʠʡ ʉʇʀʅ. ʋʩʪʘʥʦʚʝʥʠʪʝ ʉʇʀʅ-

ʠʥʜʠʢʠʨʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ ʚʢʣʶʯʚʘʪ: ʩʠʥʜʨʦʤ ʥʘ ʦʪʩʣʘʙʚʘʥʝ, ʠʥʪʝʨʩʪʠʮʠʘʣʥʘ ʧʥʝʚʤʦʥʠʷ ʠ 

ʩʠʬʠʣʠʩ. ʀʥʜʝʢʩʲʪ ʥʘ ʪʝʣʝʩʥʘ ʤʘʩʘ (BMI)  ʝ 14.5, ʢʦʝʪʦ ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʪʝʞʢʦ ʤʘʣʥʫʪʨʠʪʠʚʥʦ 

ʩʲʩʪʦʷʥʠʝ. ʆʪ ʧʨʠʜʨʫʞʘʚʘʱʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʠʩʭʝʤʠʯʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʠ 

ʜʘʥʥʠ ʟʘ ʩʪʘʨ ʤʠʦʢʘʨʜʝʥ ʠʥʬʘʨʢʪ. ʇʘʮʠʝʥʪʲʪ ʧʨʠʝʤʘ ʩʣʝʜʥʘʪʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʠʷ ʧʦ 

ʧʦʚʦʜ ʢʦʨʦʥʘʨʥʘʪʘ ʙʦʣʝʩʪ: 1. Concor (Bisoprolol fumarate) 5 mg, 2. Lipopen 

(Rosuvastatin/Ezetimibe) 40/10 mg, 3. Brilique (Tticagrelor) 90 mg, 4. Acetylsalicylic acid 100 mg. 

ʇʨʠʝʤʲʪ ʥʘ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘ ʪʝʨʘʧʠʷ ʝ ʟʘʧʦʯʥʘʪ ʩ ʢʦʤʙʠʥʠʨʘʥ ʨʝʞʠʤ Doravirine 100 mg / 

Lamivudine 300 mg / Tenofovir disoproxil 245 mg. 

ʂʣʠʥʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ 

ʇʘʮʠʝʥʪʲʪ ʩʲʦʙʱʘʚʘ ʟʘ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝʜʠʥ ʤʝʩʝʮ ʧʨʝʜʠ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ 

(17.03ï09.04.2025 ʛ.), ʢʘʪʦ ʦʩʥʦʚʥʠʪʝ ʩʠʤʧʪʦʤʠ ʚʢʣʶʯʚʘʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʦʙʨʠʚ, ʙʦʣʢʘ ʠ ʛʥʦʝʥ 

ʩʝʢʨʝʪ ʦʪ ʧʝʨʠʘʥʘʣʥʘʪʘ ʦʙʣʘʩʪ. ʇʨʠ ʧʦʩʪʲʧʚʘʥʝ ʝ ʚ ʩʨʝʜʥʦ ʪʝʞʢʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ, ʘʬʝʙʨʠʣʝʥ, 

ʠʥʪʦʢʩʠʢʠʨʘʥ, ʩ ʘʩʪʝʥʠʯʝʥ ʭʘʙʠʪʫʩ ʠ ʩʠʣʥʦ ʨʝʜʫʮʠʨʘʥʘ ʧʦʜʢʦʞʥʘ ʤʘʩʪʥʘ ʪʲʢʘʥ. 
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ʂʦʞʥʠʷʪ ʩʪʘʪʫʩ ʧʦʢʘʟʚʘ ʤʘʢʫʣʦʧʘʧʫʣʦʟʥʠ, ʨʦʟʝʦʣʦʧʦʜʦʙʥʠ ʠ ʝʨʠʪʝʤʥʠ ʣʝʟʠʠ ʩ 

ʥʝʧʨʘʚʠʣʥʘ ʬʦʨʤʘ, ʯʘʩʪʠʯʥʦ ʧʦʢʨʠʪʠ ʩ ʢʨʫʩʪʠ ʠ ʩʢʚʘʤʠ, ʣʦʢʘʣʠʟʠʨʘʥʠ ʧʦ ʪʨʫʥʢʫʩʘ, 

ʢʨʘʡʥʠʮʠʪʝ, ʜʣʘʥʠʪʝ ʠ ʭʦʜʠʣʘʪʘ. ʅʘʣʠʮʝ ʝ ʢʘʥʜʠʜʦʟʘ ʥʘ ʦʨʦʬʘʨʠʥʢʩʘ. ɹʝʣʦʜʨʦʙʥʘʪʘ 

ʘʫʩʢʫʣʪʘʮʠʷ ʫʩʪʘʥʦʚʷʚʘ ʦʪʩʣʘʙʝʥʦ ʚʝʟʠʢʫʣʘʨʥʦ ʜʠʰʘʥʝ, SpO ï 95%. ʉʲʨʜʝʯʥʘʪʘ ʜʝʡʥʦʩʪ ʝ 

ʨʠʪʤʠʯʥʘ, ʩʲʩ ʩʲʨʜʝʯʥʘ ʯʝʩʪʦʪʘ 90/ʤʠʥ, ʘʨʪʝʨʠʘʣʥʦ ʥʘʣʷʛʘʥʝ ï 130/70 mmHg. ɺ ʧʝʨʠʘʥʘʣʥʘʪʘ 

ʦʙʣʘʩʪ ʩʝ ʦʧʠʩʚʘ ʣʝʢʦ ʙʦʣʝʟʥʝʥʘ, ʟʘʯʝʨʚʝʥʘ ʬʦʨʤʘʮʠʷ ʩ ʛʥʦʝʥ ʩʝʢʨʝʪ, ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʟʘʧʝʢ. 

ʃʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʍʝʤʘʪʦʣʦʛʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʤʦʥʩʪʨʠʨʘʪ ʘʥʝʤʠʯʝʥ ʩʠʥʜʨʦʤ: ʭʝʤʦʛʣʦʙʠʥ (HGB) ï 

119 g/l (N: 140ï180), ʭʝʤʘʪʦʢʨʠʪ (HCT) ï 0.385 (N: 0.40ï0.54), ʢʘʢʪʦ ʠ ʥʝʫʪʨʦʬʠʣʠʷ (Neu ï 

81%, N: 42ï70%) ʠ ʣʠʤʬʦʧʝʥʠʷ (Ly ï 13%, N: 22ï48%). ʉʋɽ ʝ ʟʥʘʯʠʪʝʣʥʦ ʫʩʢʦʨʝʥʦ ï 94 mm/h 

(N: 2ï24), ʢʦʝʪʦ ʝ ʭʘʨʘʢʪʝʨʥʦ ʟʘ ʥʘʧʨʝʜʥʘʣʘ ʍʀɺ-ʠʥʬʝʢʮʠʷ ʠ ʭʨʦʥʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ. 

ɹʠʦʭʠʤʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʘʥʦʚʷʚʘʪ: ʭʠʧʦʘʣʙʫʤʠʥʝʤʠʷ: ʘʣʙʫʤʠʥ (ALB)  ï 29 g/l (N: 35ï

52), ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ HDL-ʭʦʣʝʩʪʝʨʦʣ: 0.7 mmol/l (N: 1.03ï1.6), ʧʦʚʠʰʝʥ CRP: 31 mg/l (N: 

<10 mg/l). ʊʝʟʠ ʧʨʦʤʝʥʠ ʢʦʨʝʣʠʨʘʪ ʩ ʢʘʪʘʙʦʣʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʠ ʭʨʦʥʠʯʥʦʪʦ ʚʲʟʧʘʣʝʥʠʝ ʧʨʠ 

ʥʝʢʦʥʪʨʦʣʠʨʘʥʘ ʍʀɺ-ʠʥʬʝʢʮʠʷ. 

ʆʙʨʘʟʥʠ ʠ ʩʝʨʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ɽʂɻ ʠ ʝʭʦʢʘʨʜʠʦʛʨʘʬʠʷʪʘ ʜʝʤʦʥʩʪʨʠʨʘʪ ʜʘʥʥʠ ʟʘ ʧʨʝʞʠʚʷʥ ʤʠʦʢʘʨʜʝʥ ʠʥʬʘʨʢʪ. 

ʂʦʤʧʶʪʲʨ-ʪʦʤʦʛʨʘʬʠʷʪʘ ʥʘ ʛʨʲʜʝʥ ʢʦʰ ʧʦʢʘʟʚʘ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ, ʠʥʪʝʨʩʪʠʮʠʘʣʥʠ 

ʠʥʬʠʣʪʨʘʪʠ, ʙʨʦʥʭʠʝʢʪʘʟʠʠ ʠ ʝʜʠʥʠʯʝʥ ʭʠʣʫʩʝʥ ʣʠʤʬʝʥ ʚʲʟʝʣ. 

ʉʝʨʦʣʦʛʠʯʥʠʷʪ ʧʘʥʝʣ ʜʦʢʘʟʚʘ ʘʢʪʠʚʝʥ ʩʠʬʠʣʠʩ (ʪʘʙʣ. 1), ʘ ʪʝʩʪʦʚʝʪʝ ʟʘ ʭʝʧʘʪʠʪʥʠ ʠ 

ʭʝʨʧʝʩʥʠ ʚʠʨʫʩʠ ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ. 

ʊʘʙʣʠʮʘ 1. ʉʝʨʦʣʦʛʠʯʥʠ ʤʘʨʢʝʨʠ. 

ʂʘʪʝʛʦʨʠʷ ʀʟʩʣʝʜʚʘʥʝ 

ʍʝʧʘʪʠʪʥʠ ʚʠʨʫʩʠ Hepatitis B virus (HBV):  HBsAg (-) 

Hepatitis C virus (HCV):  Anti-HCV Ag/Ab (-) 

ʍʝʨʧʝʩʥʠ ʚʠʨʫʩʠ EpsteinïBarr virus (EBV):  Anti-EBV-IgM (-) 

Anti-EBV-IgG (+) 

Cytomegalovirus (CMV):  Anti-CMV-IgM (-) 

Anti-CMV-IgG (+) 

ʉʠʬʠʣʠʩ ʍʝʤʦʘʛʣʫʪʘʮʠʦʥʥʘ ʨʝʘʢʮʠʷ (TPHA-ʢʘʯʝʩʪʚʝʥʦ) (++++) 

VDRL -ʢʘʯʝʩʪʚʝʥʦ (++++) 

VDRL -ʢʦʣʠʯʝʩʪʚʝʥʦ 1:128 

ʂʦʥʩʫʣʪʘʪʠʚʥʠ ʧʨʝʛʣʝʜʠ 

ʌʪʠʟʠʘʪʲʨ: ʧʨʝʧʦʨʲʯʚʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʦʮʝʥʢʘ ʟʘ ʪʫʙʝʨʢʫʣʦʟʘ ʩʣʝʜ ʜʝʭʦʩʧʠʪʘʣʠʟʘʮʠʷ. 

ɼʝʨʤʘʪʦʣʦʛ: ʧʨʝʧʦʨʲʯʚʘ ʣʝʯʝʥʠʝ ʥʘ ʩʠʬʠʣʠʩ ʩ Penicillin ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ 

ʩʝʨʦʣʦʛʠʯʥʠʪʝ ʪʠʪʨʠ. 

ʍʠʨʫʨʛ: ʧʨʠ ʩʲʤʥʝʥʠʝ ʟʘ ʧʠʣʘʨʥʘ ʢʠʩʪʘ/ʧʝʨʠʘʥʘʣʝʥ ʘʙʩʮʝʩ ʝ ʠʟʚʲʨʰʝʥʘ Incisio, ʩʣʝʜ 

ʢʦʷʪʦ ʘʙʩʮʝʩʥʘ ʢʦʣʝʢʮʠʷ ʥʝ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ. ʇʨʠ ʨʝʢʪʘʣʥʦ ʪʫʰʠʨʘʥʝ ʘʥʘʣʥʠʷʪ ʩʬʠʥʢʪʝʨ ʠ 

ʘʤʧʫʣʘʪʘ ʥʘ ʨʝʢʪʫʤʘ ʩʘ ʦʪʦʯʥʠ ʠ ʥʘʣʦʙʝʥʠ, ʩ ʦʪʜʝʣʷʥʝ ʥʘ ʢʲʨʚʝʥʠʩʪʦ-ʛʥʦʝʥ ʝʢʩʫʜʘʪ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʷ 

ʆʪ ʨʘʥʝʚʠʷ ʩʝʢʨʝʪ ʦʪ ʧʝʨʠʘʥʘʣʥʘʪʘ ʦʙʣʘʩʪ ʝ ʠʟʦʣʠʨʘʥʘ Escherichia coli, ʯʫʚʩʪʚʠʪʝʣʥʘ 

ʢʲʤ Ceftriaxone. 

ʃʝʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ɿʘʧʦʯʥʘʪʘ ʝ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘ ʪʝʨʘʧʠʷ ʩ Doravirine/Lamivudine/Tenofovir disoproxil. 

ʇʦʨʘʜʠ ʥʘʣʠʯʥʘ ʙʘʢʪʝʨʠʘʣʥʘ ʩʫʧʝʨʠʥʬʝʢʮʠʷ ʧʘʮʠʝʥʪʲʪ ʧʦʣʫʯʘʚʘ ʧʘʨʝʥʪʝʨʘʣʥʦ 

ʘʥʪʠʤʠʢʨʦʙʥʦ ʣʝʯʝʥʠʝ: ceftriaxone, metronidazole, penicillin  G, trimethoprim/sulfamethoxazole 

ʠ ʬʫʥʛʠʮʠʜʝʥ ʧʨʝʧʘʨʘʪ (Fungolon). 

ʇʦ ʚʨʝʤʝ ʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ ʩʝ ʧʦʷʚʷʚʘʪ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʦʪʦʢ, ʙʦʣʢʘ ʠ ʥʘʧʨʝʞʝʥʠʝ ʚ 

ʣʷʚ ʜʦʣʝʥ ʢʨʘʡʥʠʢ. ʂʦʥʩʫʣʪʘʮʠʷʪʘ ʩʲʩ ʩʲʜʦʚ ʭʠʨʫʨʛ ʠ ʘʥʛʠʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ 

ʫʩʪʘʥʦʚʷʚʘʪ ʪʨʦʤʙʦʟʘ ʥʘ vena poplitea sinistra. ʅʘʟʥʘʯʝʥʠ ʩʘ Clexane 0.4 ml s.c., Detralex ʠ 

ʝʣʝʚʘʮʠʷ ʥʘ ʢʨʘʡʥʠʢʘ ʩ ʜʦʙʲʨ ʪʝʨʘʧʝʚʪʠʯʝʥ ʝʬʝʢʪ. 
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3. ʆɹʉʒɾɼɸʅɽ  

ʂʣʠʥʠʯʥʠʷʪ ʩʣʫʯʘʡ ʜʝʤʦʥʩʪʨʠʨʘ ʪʝʞʝʩʪʪʘ ʥʘ ʢʲʩʥʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʘ ʠ ʥʝʣʝʢʫʚʘʥʘ 

ʍʀɺ-ʠʥʬʝʢʮʠʷ, ʫʩʣʦʞʥʝʥʘ ʦʪ ʘʢʪʠʚʝʥ ʩʠʬʠʣʠʩ ʠ ʙʘʢʪʝʨʠʘʣʥʘ ʩʫʧʝʨʠʥʬʝʢʮʠʷ. ʋʩʪʘʥʦʚʝʥʠʪʝ 

ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ ʘʥʦʤʘʣʠʠ ï ʜʘʥʥʠ ʟʘ ʩʪʘʨ ʤʠʦʢʘʨʜʝʥ ʠʥʬʘʨʢʪ, ʚʝʥʦʟʥʘ ʪʨʦʤʙʦʟʘ ʠ ʧʨʠʟʥʘʮʠ 

ʥʘ ʝʥʜʦʪʝʣʝʥ ʜʠʩʪʨʝʩ ï ʦʪʨʘʟʷʚʘʪ ʢʦʤʧʣʝʢʩʥʠʷ ʩʠʥʜʨʦʤ ʥʘ ʠʤʫʥʥʘ ʠ ʩʲʜʦʚʘ ʜʠʩʨʝʛʫʣʘʮʠʷ 

ʧʨʠ ʥʘʧʨʝʜʥʘʣ ʉʇʀʅ. 

ʅʘʚʨʝʤʝʥʥʦ ʩʪʘʨʪʠʨʘʥʘʪʘ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘ ʪʝʨʘʧʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷʪ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʝʥ ʧʦʜʭʦʜ ʜʦʚʝʜʦʭʘ ʜʦ ʢʣʠʥʠʯʥʦ ʧʦʜʦʙʨʝʥʠʝ ʠ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʧʘʮʠʝʥʪʘ 

ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʩʣʫʯʘʡ ʧʦʜʯʝʨʪʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʨʘʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʨʝʜʦʚʥʦʪʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʍʀɺ-ʧʦʟʠʪʠʚʥʠʪʝ ʧʘʮʠʝʥʪʠ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʢʦʞʥʠ, ʩʲʜʦʚʠ ʠʣʠ ʥʝʚʨʦʣʦʛʠʯʥʠ 

ʧʨʦʷʚʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʚʠʩʦʢ ʨʠʩʢ ʪʨʷʙʚʘ ʜʘ ʥʘʩʦʯʚʘ ʢʣʠʥʠʮʠʩʪʘ ʢʲʤ ʚʲʟʤʦʞʝʥ ʥʘʧʨʝʜʥʘʣ 

ʠʤʫʥʝʥ ʜʝʬʠʮʠʪ. ʌʣʝʙʦʪʨʦʤʙʦʟʘʪʘ ʠ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʲʨʚʠ 

ʧʨʦʷʚʠ ʥʘ ʉʇʀʅ, ʦʩʦʙʝʥʦ ʧʨʠ ʩʲʧʲʪʩʪʚʘʱʘ ʩʠʬʠʣʠʩʪʠʯʥʘ ʠʥʬʝʢʮʠʷ. ʈʘʥʥʦʪʦ ʟʘʧʦʯʚʘʥʝ ʥʘ 

ɸʈʊ, ʘʜʝʢʚʘʪʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠʷ ʨʠʩʢ ʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʪʘ ʛʨʠʞʘ ʩʘ 

ʢʣʶʯʦʚʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʛʥʦʟʘʪʘ. 
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ʊʆʏʂʆɺɸ ɽʃɸʉʊʆɻʈɸʌʀʗ ʅɸ ʉʈʗɿɺɸʑɸ ɺʒʃʅɸ /pSWE/ ʇʈʀ 

ʇɸʎʀɽʅʊʀ ʉ ʍʈʆʅʀʏʅʆ ɹʒɹʈɽʏʅʆ ɿɸɹʆʃʗɺɸʅɽ 

ɼʘʥʠʝʣʘ ʇʨʦʢʦʧʦʚʘ1,4, ʀʨʠʥʘ ɿʜʨʘʚʢʦʚʘ2,3  

 1ɺʪʦʨʘ ʢʘʪʝʜʨʘ ʧʦ ʚʲʪʨʝʰʥʠ ʙʦʣʝʩʪʠ, ʉʝʢʮʠʷ ʅʝʬʨʦʣʦʛʠʷ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʘʪʝʜʨʘ ʧʦ ʧʨʦʧʝʜʝʚʪʠʢʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʙʦʣʝʩʪʠ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
3ʂʣʠʥʠʢʘ ʧʦ ʅʝʬʨʦʣʦʛʠʷ, ʋʄɹɸʃ Ăʂʘʩʧʝʣʘñ, ʇʣʦʚʜʠʚ 

4ʄɼʎ Ăʂʘʩʧʝʣʘñ, ʇʣʦʚʜʠʚ 
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Abstract:  Chronic kidney disease / CKD / is a global problem due to its increasing incidence, 

progressive course and the need for organ replacement therapy in the terminal stage. The use of 

various methods for diagnosing CKD is of utmost importance for its treatment and prognosis. Renal 

core biopsy is the gold standard in the study of patients with kidney disease. Ultrasound elastography 

is a non-invasive method that finds its application in the set of studies by measuring the density of 

renal tissue. 

Keywords: chronic kidney disease, shear wave point elastography, renal core biopsy 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɹʨʦʷʪ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʭʨʦʥʠʯʥʠ ʙʲʙʨʝʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʩʝ ʫʚʝʣʠʯʘʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʚ 

ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. ʍɹɿ ʠʤʘ ʧʨʦʛʨʝʩʠʨʘʱ ʭʦʜ ʠ ʥʝʨʷʜʢʦ ʩʪʠʛʘ ʜʦ ʪʝʨʤʠʥʘʣʝʥ ʩʪʘʜʠʡ ʥʘ ʍɹʅ ʩ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʨʛʘʥʦʟʘʤʝʩʪʠʪʝʣʥʘ ʪʝʨʘʧʠʷ. ʍɹɿ ʝ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪ ʠ ʩʤʲʨʪʥʦʩʪ. ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʘʥʥʦ ʦʪʢʨʠʚʘʥʝ, ʣʝʯʝʥʠʝ ʠ ʧʨʝʚʝʥʮʠʷ ʥʘ 

ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʙʲʙʨʝʯʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ, ʚʦʜʠ ʜʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʝʪʦʜʠ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʫʣʪʨʘʟʚʫʢʦʚʘ ʝʣʘʩʪʦʛʨʘʬʠʷʪʘ ʥʘ ʙʲʙʨʝʮʠ. 

ɹʲʙʨʝʯʥʘʪʘ ʠʥʪʝʨʩʪʠʮʠʘʣʥʘ ʬʠʙʨʦʟʘ ʝ ʚʘʞʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʙʲʙʨʝʯʥʘʪʘ 

ʬʫʥʢʮʠʷ ʠ ʧʨʦʛʥʦʟʘʪʘ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʧʨʝʞʠʚʷʝʤʦʩʪ. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʛʣʦʤʝʨʫʣʥʘʪʘ ʬʠʣʪʨʘʮʠʷ 

eGFR ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʝʨʫʤʝʥ ʢʨʝʘʪʠʥʠʥ ʩʝ ʠʟʧʦʣʟʚʘ ʰʠʨʦʢʦ ʚ ʧʨʘʢʪʠʢʘʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʩʪʘʜʠʷ 

ʥʘ ʍɹɿ ʧʦʨʘʜʠ ʥʝʛʦʚʦʪʦ ʫʜʦʙʩʪʚʦ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʪʷ ʩʝ ʚʣʠʷʝ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʨʘʩʘ, 

ʧʦʣ, ʚʲʟʨʘʩʪ ʠ ʤʫʩʢʫʣʥʘ ʤʘʩʘ. ʇʫʥʢʮʠʦʥʥʘʪʘ ʙʲʙʨʝʯʥʘ ʙʠʦʧʩʠʷ ʝ ʟʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʚ 

ʭʠʩʪʦʣʦʛʠʯʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ ʙʲʙʨʝʯʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ. ʂʘʪʦ ʠʥʚʘʟʠʚʥʘ ʧʨʦʮʝʜʫʨʘ, ʪʷ 

ʢʨʠʝ ʨʠʩʢ ʦʪ ʫʩʣʦʞʥʝʥʠʷ ï ʢʲʨʚʝʥʝ, ʠʥʬʝʢʮʠʷ, ʘʨʪʝʨʠʦʚʝʥʦʟʥʘ ʬʠʩʪʫʣʘ. ʄʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʦ ʠʟʩʣʝʜʚʘʥʝ ʤʦʞʝ ʜʘ ʜʘʜʝ ʜʘʥʥʠ ʟʘ ʙʲʙʨʝʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠʤʘ 
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ʦʛʨʘʥʠʯʝʥʠʷ, ʢʘʪʦ ʜʲʣʛʦ ʚʨʝʤʝ ʥʘ ʩʢʘʥʠʨʘʥʝ, ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʘ ʜʠʭʘʪʝʣʥʦʪʦ ʜʚʠʞʝʥʠʝ ʠ 

ʘʨʪʝʬʘʢʪʠ ʥʘ ʤʘʛʥʠʪʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ. ʂʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʠ ʠʥʪʨʘʚʝʥʦʟʥʘʪʘ 

ʫʨʦʛʨʘʬʠʷ ʧʨʝʜʦʩʪʘʚʷʪ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʧʦʢʘʟʚʘʪ 

ʙʲʙʨʝʯʥʘ ʤʦʨʬʦʣʦʛʠʷ. ʇʨʦʮʝʩʲʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʦʙʘʯʝ ʧʦʥʷʢʦʛʘ ʠʟʠʩʢʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʢʦʥʪʨʘʩʪʥʠ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʝʬʨʦʪʦʢʩʠʯʥʠ ʠ ʥʝʧʦʜʭʦʜʷʱʠ ʟʘ ʧʘʮʠʝʥʪʠ ʩ 

ʙʲʙʨʝʯʥʘ ʜʠʩʬʫʥʢʮʠʷ. ɹʲʙʨʝʯʥʘʪʘ ʨʘʜʠʦʠʟʦʪʦʧʥʘ ʩʮʠʥʪʠʛʨʘʬʠʷ ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ 

ʩʨʘʚʥʠʪʝʣʥʦ ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʬʫʥʢʮʠʷ. ʇʦʨʘʜʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪ, 

ʪʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʥʝʧʦʜʭʦʜʷʱʦ ʟʘ ʜʲʣʛʦʩʨʦʯʥʦ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʟʘʙʦʣʷʚʘʥʠʷʪʘ (Qin et al., 

2024) 

ɿʘ ʩʨʘʚʥʝʥʠʝ, ʫʣʪʨʘʟʚʫʢʲʪ ʤʦʞʝ ʥʝʠʥʚʘʟʠʚʥʦ ʠ ʜʠʥʘʤʠʯʥʦ ʜʘ ʥʘʙʣʶʜʘʚʘ ʙʲʙʨʝʯʥʘʪʘ 

ʤʦʨʬʦʣʦʛʠʷ ʠ ʧʨʦʤʝʥʠʪʝ ʚ ʧʨʠʪʦʢʘ ʥʘ ʢʨʲʚ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʙʝʟ ʨʘʜʠʘʮʠʷ ʠ ʜʘ ʠʤʘ ʜʦʙʨʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪ. ɽʣʘʩʪʦʛʨʘʬʠʷʪʘ ʥʘ ʩʨʷʟʚʘʱʘʪʘ ʚʲʣʥʘ (SWE) ʤʦʞʝ ʢʦʣʠʯʝʩʪʚʝʥʦ ʜʘ ʦʮʝʥʠ 

ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʥʘ ʪʲʢʘʥʠʪʝ ʠ ʠʤʘ ʩʚʦʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʙʲʙʨʝʯʥʠʪʝ 

ʟʘʙʦʣʷʚʘʥʠʷ, ʙʲʙʨʝʯʥʘ ʬʠʙʨʦʟʘ, ʙʲʙʨʝʯʥʦ ʫʚʨʝʞʜʘʥʝ ʠ ʧʨʦʛʥʦʟʘ (Islamoglu et al., 2022) 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʮʝʥʢʘʪʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʫʣʪʨʘʟʚʫʢʦʚʘʪʘ 

ʝʣʘʩʪʦʛʨʘʬʠʷ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʠʪʝ ʥʘ ʙʲʙʨʝʯʥʘ ʜʠʩʬʫʥʢʮʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ 

ʩ ʍɹɿ. ʅʷʢʦʠ ʦʮʝʥʢʠ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʬʠʙʨʦʟʘ ʯʨʝʟ ʝʣʘʩʪʦʛʨʘʬʠʷʪʘ ʦʙʘʯʝ ʩʘ ʜʦʚʝʣʠ ʜʦ 

ʧʨʦʪʠʚʦʨʝʯʠʚʠ ʨʝʟʫʣʪʘʪʠ (Nitta et al., 2021). 

ɽʣʘʩʪʦʛʨʘʬʠʷʪʘ ʥʘ ʩʨʷʟʚʘʱʘʪʘ ʚʲʣʥʘ ʝ ʥʝʠʥʚʘʟʠʚʝʥ ʫʣʪʨʘʟʚʫʢʦʚ ʤʝʪʦʜ ʟʘ ʠʟʩʣʝʜʚʘʥʝ, 

ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʝʣʘʩʪʠʯʥʦʩʪʪʘ / ʧʣʲʪʥʦʩʪʪʘ / ʥʘ ʪʲʢʘʥʠʪʝ. ʆʩʥʦʚʘʚʘ ʩʝ ʥʘ 

ʦʪʯʠʪʘʥʝ ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʩʨʷʟʚʘʱʠ ʚʲʣʥʠ ʚ ʪʲʢʘʥʠʪʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ 

ʫʣʪʨʘʟʚʫʢʦʚʠʷ ʣʲʯ. ʀʟʤʝʨʚʘʥʝ ʥʘ ʩʢʦʨʦʩʪʪʘ SWV ʥʘ ʩʨʷʟʚʘʱʘʪʘ ʥʘʧʨʝʯʥʘ ʚʲʣʥʘ ʚ ʝʜʥʘ ʪʦʯʢʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʝʪʦʜʘ pSWE ï ʪʦʯʢʦʚʘ ʝʣʘʩʪʦʛʨʘʬʠʷ ʥʘ ʩʨʷʟʚʘʱʘ ʚʲʣʥʘ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʚ m/s ʟʘ 

SWV ʠʣʠ ʧʨʝʦʙʨʘʟʫʚʘʥ ʢʘʪʦ ʤʦʜʫʣ ʥʘ ʖʥʛ ʚ ʢʈʘ. ʊʘʟʠ ʪʝʭʥʠʢʘ ʜʘʚʘ ʜʘʥʥʠ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʬʠʙʨʦʟʘ ʚ ʠʟʩʣʝʜʚʘʥʠʪʝ ʦʨʛʘʥʠ, ʢʘʪʦ SWV ʝ ʧʦ-ʚʠʩʦʢʘ ʚ ʪʲʢʘʥʠ ʩ ʧʦ-ʚʠʩʦʢʘ ʧʣʲʪʥʦʩʪ (Iyama 

et al., 2021). 

ɽʣʘʩʪʦʛʨʘʬʠʷʪʘ ʥʘ ʙʲʙʨʝʯʥʘ ʪʲʢʘʥ ʠʤʘ ʩʚʦʠʪʝ ʦʩʦʙʝʥʦʩʪʠ, ʧʦʨʦʜʝʥʠ ʦʪ ʥʝʡʥʘʪʘ 

ʘʥʠʟʦʪʨʦʧʥʦʩʪ ï ʩʣʦʞʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʦʪ ʛʣʦʤʝʨʫʣʠ, ʪʫʙʫʣʠ, ʠʥʪʝʨʩʪʠʮʠʫʤ, ʩʲʜʦʚʝ. 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʬʠʙʨʦʟʘ ʝ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘ ʧʦʚʠʰʝʥʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʲʢʘʥ, ʥʦ 

ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʪʲʢʘʥʥʘʪʘ ʧʝʨʬʫʟʠʷ, ʥʘʣʷʛʘʥʝʪʦ ʚ ʪʫʙʫʣʠʪʝ ʠ ʠʥʪʝʨʩʪʠʮʠʫʤʘ ʠ 

ʘʥʠʟʦʪʨʦʧʠʷʪʘ ʩʲʱʦ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʣʘʩʪʠʯʥʦʩʪʪʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ SWE ʥʘ ʙʲʙʨʝʮʠ ʪʨʷʙʚʘ ʜʘ ʩʪʘʚʘ ʚʥʠʤʘʪʝʣʥʦ, ʩʲʦʙʨʘʟʝʥʦ 

ʩʲʩ ʩʣʦʞʥʘʪʘ ʠʤ ʘʥʘʪʦʤʠʷ ʠ ʭʝʤʦʜʠʥʘʤʠʢʘ ʠ ʩʲʩ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ eGFR, ʆɸʌ, ʧʨʦʪʝʠʥʫʨʠʷ, 

uACR, ɺ-mode ʠ ʜʦʧʣʝʨʦʚʘ ʝʭʦʛʨʘʬʠʷ, ʠ ʨʝʟʫʣʪʘʪ ʦʪ ʇɹɹ (Reiss et al., 2024). 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʇʨʠ 22 ʧʘʮʠʝʥʪʠ ʙʝ ʠʟʚʲʨʰʝʥʘ ʫʣʪʨʘʟʚʫʢʦʚʘ ʪʦʯʢʦʚʘ ʝʣʘʩʪʦʛʨʘʬʠʷ ʥʘ ʩʨʷʟʚʘʱʘʪʘ 

ʚʲʣʥʘ /pSWE/. ʈʝʟʫʣʪʘʪʠʪʝ ʙʷʭʘ ʩʲʧʦʩʪʘʚʷʥʠ ʩ ʭʠʩʪʦʣʦʛʠʯʥʘʪʘ ʥʘʭʦʜʢʘ ʦʪ ʧʫʥʢʮʠʦʥʥʘ 

ʙʲʙʨʝʯʥʘ ʙʠʦʧʩʠʷ. 

¶ 11 ʤʲʞʝ ʠ 11 ʞʝʥʠ; 
¶ ɺʲʟʨʘʩʪ ï 31-77 ʛʦʜʠʥʠ; 
¶ ʍʨʦʥʠʯʥʦ ʙʲʙʨʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ: 

o ʍʨʦʥʠʯʝʥ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ ï 13 ʧʘʮʠʝʥʪʠ; 
o ɻʣʦʤʝʨʫʣʦʥʝʬʨʠʪ ʧʨʠ ANCA ï ʚʘʩʢʫʣʠʪ ï 5 ʧʘʮʠʝʥʪʠ; 
o ʍʨʦʥʠʯʝʥ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʝʥ ʥʝʬʨʠʪ ʩ ʭʠʧʝʨʪʝʥʟʠʚʥʘ ʥʝʬʨʦʧʘʪʠʷ ï 
4 ʧʘʮʠʝʥʪʠ; 

¶ ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʠʤʘ ʧʦʩʪʘʚʝʥʘ ʭʠʩʪʦʣʦʛʠʯʥʘ ʜʠʘʛʥʦʟʘ ʩ ʤʘʪʝʨʠʘʣ ʦʪ 
ʧʫʥʢʮʠʦʥʥʘ ʙʲʙʨʝʯʥʘ ʙʠʦʧʩʠʷ /ʇɹɹ/. 

ʄʝʪʦʜʠʢʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ 

ʇʘʮʠʝʥʪʲʪ ʣʝʞʠ ʥʘ ʝʜʥʘ ʩʪʨʘʥʘ, ʠʟʩʣʝʜʚʘʪ ʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠ ʜʚʘʪʘ ʙʲʙʨʝʢʘ, ʟʘʜʲʨʞʘ 

ʜʠʰʘʥʝʪʦ ʟʘ ʢʨʘʪʢʦ, ʜʲʣʙʦʯʠʥʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʜʦ 8 ʩʤ.  
¶ ɿʦʥʘʪʘ ʥʘ ʠʥʪʝʨʝʩ ROI e ʨʘʟʧʦʣʦʞʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʙʲʙʨʝʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʢʦʨʘʪʘ ʢʘʪʦ ʩʝ ʠʟʙʷʛʚʘʪ ʯʘʰʢʠ, ʩʲʜʦʚʝ, ʢʠʩʪʠ ʠ ʜʨ.; 

¶ ʀʟʚ̡ʨʰʚʘʪ ʩʝ 5-10 ʠʟʤʝʨʚʘʥʠʷ ʚ ʟʦʥʘ; 
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¶ ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʝ ʩʝ ʧʨʦʚʝʞʜʘ ʧʨʠ ʧʘʮʠʝʥʪʠ: 
o ʩ ʥʘʤʘʣʝʥʠ ʨʘʟʤʝʨʠ ʥʘ ʙʲʙʨʝʢʘ ʠ ʪʲʥʢʘ ʢʦʨʘ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ 
ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʥʝ ʜʘʚʘ ʜʦʩʪʦʚʝʨʥʠ ʨʝʟʫʣʪʘʪʠ; 

o ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʣʝʞʘʪ ʠ ʜʘ ʟʘʜʲʨʞʘʪ ʜʠʰʘʥʝʪʦ; 
o ʢʦʛʘʪʦ ʨʘʟʩʪʦʷʥʠʝʪʦ ʦʪ ʢʦʞʘʪʘ ʜʦ ʙʲʙʨʝʢʘ ʝ ʧʦʚʝʯʝ ʦʪ 8 ʩʤ ï ʥʝʪʦʯʥʠ 
ʠʟʤʝʨʚʘʥʠʷ; 

o ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʢʠʩʪʠ ʠ ʜʨʝʥʘʞʥʠ ʩʤʫʱʝʥʠʷ. 
ʈʝʟʫʣʘʪʠʪʝ ʟʘ ʝʣʘʩʪʠʯʥʦʩʪ ʥʘ ʪʲʢʘʥʠʪʝ ʩʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠ ʧʦ ʤʦʜʫʣʘ ʥʘ ʖʥʛ ʚ ʢʈʘ (Nitta 

et al., 2021; Iyama et al., 2021). 

ʀʤʘʤʝ ʟʘ ʮʝʣ ʜʘ ʩʨʘʚʥʠʤ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʫʣʪʨʘʟʚʫʢʦʚʘʪʘ ʝʣʘʩʪʦʛʨʘʬʠʷʪʘ ʩ 

ʭʠʩʪʦʣʦʛʠʯʥʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʧʫʥʢʮʠʦʥʥʘ ʙʲʙʨʝʯʥʘ ʙʠʦʧʩʠʷ ʠ ʜʘ ʫʩʪʘʥʦʚʠʤ ʜʘʣʠ pSWE ʤʦʞʝ 

ʜʘ ʥʠ ʦʨʠʝʥʪʠʨʘ ʟʘ ʪʝʞʝʩʪʪʘ ʥʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʠʟʤʝʥʝʥʠʷ, ʦʩʦʙʝʥʦ ʟʘ ʥʘʣʠʯʠʝʪʦ ʠ 

ʩʪʝʧʝʥʪʘ ʥʘ ʬʠʙʨʦʟʘ ʚ ʙʲʙʨʝʯʥʘʪʘ ʪʲʢʘʥ. ʀʤʘ ʩʣʫʯʘʠ, ʚ ʢʦʠʪʦ ʧʦ ʨʘʟʣʠʯʥʠ ʧʨʠʯʠʥʠ ʇɹɹ ʥʝ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʧʨʠʙʘʚʷʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʣʘʩʪʦʛʨʘʬʠʷʪʘ ʢʲʤ 

ʜʨʫʛʠʪʝ ʜʘʥʥʠ ʟʘ ʧʘʮʠʝʥʪʘ, ʙʠ ʤʦʛʣʦ ʜʘ ʧʦʤʦʛʥʝ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʧʨʦʛʥʦʟʘʪʘ (Zhang et al., 2025). 
 
ʊʘʙʣʠʮʘ 1. 22 ʧʘʮʠʝʥʪʠ, ʨʘʟʜʝʣʝʥʠ ʥʘ 3 ʛʨʫʧʠ ʩʧʦʨʝʜ ʨʝʟʫʣʪʘʪʘ ʦʪ ʠʟʤʝʨʚʘʥʝ ʥʘ ʙʲʙʨʝʯʥʘʪʘ 

ʝʣʘʩʪʠʯʥʦʩʪ ʩ ʄʦʜʫʣ ʥʘ ʖʥʛ. 

 1 ʛʨʫʧʘ 2 ʛʨʫʧʘ 3 ʛʨʫʧʘ 

ʇʘʮʠʝʥʪʠ 7 / 31,8 % / 9 / 40,9 % / 6 / 27,2 % / 

ɺʲʟʨʘʩʪ 31-75 ʛʦʜʠʥʠ 39-69 ʛʦʜʠʥʠ 45-77 ʛʦʜʠʥʠ 

ʄʦʜʫʣ ʥʘ ʖʥʛ 3,48-6,80 ʢʈʘ 8,05-9,83 ʢʈʘ 10-14,96 ʢʈʘ 

ɻʣʦʤʝʨʫʣʠ ʛʣʦʙʘʣʥʘ ʠ 

ʩʝʛʤʝʥʪʥʘ ʩʢʣʝʨʦʟʘ 

0-38 % 

ʛʣʦʙʘʣʥʘ ʠ 
ʩʝʛʤʝʥʪʥʘ ʩʢʣʝʨʦʟʘ  
25-75 % 
 

ʛʣʦʙʘʣʥʘ ʠ ʩʝʛʤʝʥʪʥʘ 
ʩʢʣʝʨʦʟʘ 35-87%, 
ʭʠʘʣʠʥʦʟʘ, ʩʫʙʢʘʧʩʫʣʥʘ 
ʬʠʙʨʦʟʘ 

ʊʫʙʫʣʠ  ʝʜʠʥʠʯʥʠ ʩ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʠ 

ʘʪʨʦʬʠʯʥʠ ʧʨʦʤʝʥʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʠ 
ʧʨʦʤʝʥʠ, ʝʜʠʥʠʯʥʠ 
ʘʪʨʦʬʠʯʥʠ 
 

ʟʘʜʝʙʝʣʝʥʘ ʊɹʄ, 

ʢʦʣʘʧʩʥʘ ʘʪʨʦʬʠʷ, 

ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ 

ʀʥʪʝʨʩʪʠʮʠʫʤ ʝʜʠʥʠʯʥʠ ʧʦʣʝʪʘ ʥʘ 

ʦʛʥʠʱʥʘ ʬʠʙʨʦʟʘ 

 

ʋʤʝʨʝʥʘ ʦʛʥʠʱʥʘ 
ʬʠʙʨʦʟʘ, ʫʤʝʨʝʥ 
ʠʥʬʠʣʪʨʘʪ 

ʜʠʬʫʟʥʘ ʠʣʠ ʦʛʥʠʱʥʘ 

ʬʠʙʨʦʟʘ 

ʉʲʜʦʚʝ ʤʠʦʠʥʪʠʤʘʣʥʦ 

ʟʘʜʝʙʝʣʷʚʘʥʝ, 

ʭʠʘʣʠʥʦʟʘ 

ʭʠʘʣʠʥʦʟʘ, 

ʤʠʦʠʥʪʠʤʘʣʥʦ 

ʟʘʜʝʙʝʣʷʚʘʥʝ 

ʘʨʪʝʨʠʦʩʢʣʝʨʦʪʠʯʥʠ 
ʠʟʤʝʥʝʥʠʷ, 
ʤʠʦʠʥʪʠʤʘʣʥʦ 
ʟʘʜʝʙʝʣʷʚʘʥʝ 

ʀʟʚʦʜʠ 

¶ ʄʦʜʫʣʲʪ ʥʘ ʖʥʛ, ʩʲʦʪʚʝʥʦ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʪʲʢʘʥ, ʝ ʥʘʡ ï ʚʠʩʦʢʘ ʧʨʠ 3-

ʪʘ ʛʨʫʧʘ ʧʘʮʠʝʥʪʠ, ʢʲʜʝʪʦ ʠʤʘ ʥʘʡ-ʠʟʨʘʟʝʥʠ ʭʠʩʪʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʚ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ï ʛʣʦʤʝʨʫʣʠ, ʪʫʙʫʣʠ, ʠʥʪʝʨʩʪʠʮʠʫʤ, ʩʲʜʦʚʝ, ʩʲʦʪʚʝʪʥʦ 

ʛʣʦʤʝʨʫʣʥʘ ʩʢʣʝʨʦʟʘ, ʪʫʙʫʣʥʘ ʘʪʨʦʬʠʷ, ʠʥʪʝʨʩʪʠʮʠʘʣʥʘ ʬʠʙʨʦʟʘ ʠ 

ʘʨʪʝʨʠʦʩʢʣʝʨʦʪʠʯʥʠ ʧʨʦʤʝʥʠ. 

¶ ʇʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʦʧʘʜʘʪ ʚʲʚ ʚʪʦʨʘ ʛʨʫʧʘ ʩʲʩ 

ʩʨʝʜʥʦʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʤʦʜʫʣ ʥʘ ʖʥʛ, ʙʝʟ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʙʨʦʷ 

ʩʧʨʷʤʦ ʜʨʫʛʠʪʝ ʛʨʫʧʠ. 

¶ ʅʝʟʥʘʯʠʪʝʣʥʠ ʩʘ ʨʘʟʣʠʢʠʪʝ ʚʲʚ ʚʲʟʨʘʩʪʪʘ ʠ ʧʦʣʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʚ ʪʨʠʪʝ ʛʨʫʧʠ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʆʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʙʲʙʨʝʯʥʘʪʘ ʪʲʢʘʥ ʦʧʨʝʜʝʣʷʪ ʩʲʦʪʚʝʪʥʦ ʠ ʦʩʦʙʝʥʦʩʪʠ ʧʨʠ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʦʯʢʦʚʘʪʘ ʝʣʘʩʪʦʛʨʘʬʠʷ ʥʘ ʩʨʷʟʚʘʱʘʪʘ 

ʚʲʣʥʘ pSWE. 

ɾʝʣʘʥʠʝʪʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʘ ʜʘ ʙʲʜʝʤ ʤʘʢʩʠʤʘʣʥʦ ʪʦʯʥʠ ʠ ʤʠʥʠʤʘʣʥʦ ʠʥʚʘʟʠʚʥʠ ʚ 

ʜʠʘʛʥʦʩʪʠʢʘʪʘ, ʥʘʣʘʛʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʧʨʝʜʦʩʪʘʚʷʱʠ 
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ʜʦʧʲʣʥʠʪʝʣʥʠ ʜʘʥʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʥʘʰʘʪʘ ʨʘʙʦʪʘ. ʉʯʠʪʘ ʩʝ ʯʝ, ʍɹɿ ʠʤʘʪ ʤʥʦʛʦ ʧʦ-ʛʦʣʷʤʘ 

ʯʝʩʪʦʪʘ ʦʪ ʠʟʚʝʩʪʥʘʪʘ. ʆʩʚʝʥ ʪʦʚʘ ʝʜʥʘ ʯʘʩʪ ʦʪ ʪʷʭ ʧʨʦʪʠʯʘʪ ʜʲʣʛʦ ʚʨʝʤʝ ʙʝʟʩʠʤʧʪʦʤʥʦ ʠʣʠ 

ʩ ʤʘʣʢʦ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʢʦʛʘʪʦ ʙʲʜʘʪ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ, ʦʨʛʘʥʥʠʪʝ ʧʨʦʤʝʥʠ ʩʘ ʥʘʧʨʝʜʥʘʣʠ 

ʥʝʚʲʟʚʨʘʪʠʤʦ. ʀʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʩʢʨʠʥʠʥʛ ʟʘ ʙʲʙʨʝʯʥʠ ʫʚʨʝʞʜʘʥʠʷ, ʧʨʦʩʣʝʜʷʚʘʥʝ ʩʪʨʠʢʪʥʦ 

ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʭʨʦʥʠʯʥʠ ʙʦʣʝʩʪʠ ʩ ʛʦʣʷʤʘ ʯʝʩʪʦʪʘ ʥʘ ʙʲʙʨʝʯʥʦ ʟʘʩʷʛʘʥʝ ʢʘʪʦ ɸʨʪʝʨʠʘʣʥʘ 

ʭʠʧʝʨʪʦʥʠʷ ʠ ɿʘʭʘʨʥʘ ʙʦʣʝʩʪ, ʝ ʦʪ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ. 

ʍʨʦʥʠʯʥʠʪʝ ʙʲʙʨʝʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʩ ʛʦʣʷʤʘʪʘ ʩʠ ʩʦʮʠʘʣʥʘ ʠ ʟʜʨʘʚʥʘ ʟʥʘʯʠʤʦʩʪ, 

ʠʟʠʩʢʚʘʪ ʠ ʧʦʟʚʦʣʷʚʘʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʝʣʘʩʪʦʛʨʘʬʠʷ 

ʥʘ ʩʨʷʟʚʘʱʘʪʘ ʚʲʣʥʘ. 
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3ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

SIDEDNESS AND IMMUNE RESPONSE IN COLORECTAL CANCER  

Yanislav Iliev1, Vladimir Andonov 2,3, Elena Poryazova1,3 
1UMHAT ñPulmedò, Plovdiv  

2UMHAT  ñKaspelaò, Plovdiv  

3Medical University of Plovdiv 
 

Abstract:  Colorectal cancer is world-leading health problem. For 2020 it is third in 

morbidity, but second in mortality. There are clinical and molecular differences in left sided and 

right sided colorectal tumors. Sidedness is important prognostic factor. The Immunoscore (IS), a 

standardized quantitative tool measuring the density of CD3+ and CD8+ T lymphocytes in the tumor 

core and invasive margin. The purpose of this study is to investigate relationship between imunne 

cell infiltration, measured as Immunoscore and sidedness. Thirty-five patients with colon cancer are 

included. All of them underwent radical surgery. Additionally, are collected data for age, gender and 

TNM staging. Immunoscore analysis was done on tumor samples. Results show difference in 

Immunoscore in left and right sided tumors. We can hypothesize that one of reasons for difference 

in prognosis and survival in left and right sided tumors is due to differences in local immunity and 

immune cell infiltration. 

Keywords: Immunoscore, Colorectal Cancer, Prognosis 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɼʝʙʝʣʦʯʨʝʚʥʠʷʪ ʢʘʨʮʠʥʦʤ ʝ ʚʦʜʝʱʘ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪʥʦʩʪ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ. ɿʘ 2020 

ʪʦʡ ʝ ʪʨʝʪʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ ʩʣʫʯʘʠ ï 1 900 000 ʩʣʫʯʘʠ/ʛʦʜʠʰʥʦ. ɸ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʤʲʨʪʥʦʩʪʪʘ ʝ ʚʪʦʨʠ ʩ 930 000 ʛʦʜʠʰʥʦ (Sung et al. 2020). ɿʘ ʩʪʨʘʥʠʪʝ ʦʪ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠʪʝ ʩʣʫʯʘʡ ʟʘ 2020 ʩʘ 150 000 ʞʝʥʠ ʠ 190 000 ʤʲʞʝ, 

ʩʲʦʪʚʝʪʥʦ ʙʨʦʷʪ ʥʘ ʩʤʲʨʪʥʠʪʝ ʩʣʫʯʘʡ ʝ 69 000 ʠ 87 000 ʧʨʝʟ 2020. ʅʘ ʜʝʙʝʣʦʯʨʝʚʥʠʷ ʨʘʢ ʩʝ 

ʜʲʣʞʘʪ 12,7% ʦʪ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠʪʝ ʩʣʫʯʘʠ ʠ 12,4 % ʦʪ ʩʤʲʨʪʥʠʪʝ ʩʣʫʯʘʠ.  

ʃʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʜʝʙʝʣʦʯʨʝʚʥʠʷ ʢʘʨʮʠʥʦʤ, ʦʧʨʝʜʝʣʷ ʧʘʪʦʛʝʥʝʟʘʪʘ, ʝʚʦʣʶʮʠʷʪʘ, 

ʢʣʠʥʠʯʥʘʪʘ ʠʟʷʚʘ ʠ ʧʨʦʛʥʦʟʘʪʘ ʥʘ ʪʫʤʦʨʘ. ʇʨʦʚʝʜʝʥʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʧʦʢʘʟʚʘʪ ʨʘʟʣʠʯʠʷ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ʜʚʘʪʘ ʚʠʜʘ ʪʫʤʦʨʠ-ʜʝʩʥʠ ʠ ʣʝʚʠ. ʅʘʧʨʠʤʝʨ 

ʣʝʚʦʩʪʨʘʥʥʠʪʝ ʧʦ-ʯʝʩʪʦ ʠʤʘʪ ʭʨʦʤʦʟʦʤʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, KRAS ʠ p53 ʤʫʪʘʮʠʠ. ɿʘ 

ʜʝʩʥʦʩʪʨʘʥʥʠʪʝ ʩʘ ʧʦ-ʭʘʨʘʢʪʝʨʥʠ ʤʠʢʨʦʩʘʪʝʣʠʪʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ (MSI) ʠ BRAF ʤʫʪʘʮʠʠ. ʊʝ 

ʩʲʱʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʠ ʧʦ ʢʣʠʥʠʢʦ-ʧʘʪʦʣʦʛʠʯʥʘʪʘ ʩʠ ʠʟʷʚʘ. ɼʝʩʥʦʩʪʨʘʥʥʠʪʝ ʩʘ ʧʦ-ʯʝʩʪʠ ʧʨʠ 

ʤʥʦʛʦ ʤʣʘʜʠ ʠ ʤʥʦʛʦ ʚʲʟʨʘʩʪʥʠ ʧʘʮʠʝʥʪʠ ʠ ʧʨʠ ʞʝʥʩʢʠ ʧʦʣ (Nawa et al. 2008). 

ɼʠʘʛʥʦʩʪʠʮʠʨʘʪ ʩʝ ʚ ʧʦ-ʘʚʘʥʩʠʨʘʣ ʩʪʘʜʠʠ ʠ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʧʦ-ʥʠʩʢʦ ʜʠʬʝʨʝʥʮʠʨʘʥʠ. ɼʘʥʥʥʠ 

ʦʪ ʨʘʟʣʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʜʷʩʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦ-ʣʦʰʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ. 

ʊʫʤʦʨʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ ʠʤʘ ʨʦʣʷʪʘ ʢʘʢʪʦ ʟʘ ʧʨʦʛʥʦʟʘʪʘ, ʪʘʢʘ ʠ ʟʘ ʦʪʛʦʚʦʨʘ ʢʲʤ ʪʝʨʘʧʠʷ. 
ʈʘʟʣʠʯʥʠʪʝ ʩʫʙʧʦʧʫʣʘʮʠʠ ʦʪ ʠʤʫʥʥʠʪʝ ʢʣʝʪʢʠ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ʨʘʟʣʠʯʥʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʨʦʣʷ. 
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ɼʦʢʘʟʘʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʫʤʦʨʥʘʪʘ ʠʥʬʠʣʪʨʘʮʠʷ ʩ T-ʣʠʤʬʦʮʠʪʠ ʠ ʧʨʝʞʠʚʷʝʤʦʩʪʪʘ ʧʨʠ 

ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚʝ ʨʘʢ. Immunoscore (IS) ʝ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʦ, ʠʤʫʥʥʦ-ʙʘʟʠʨʘʥʦ ʢʦʥʩʝʥʩʫʩʥʦ 

ʠʟʩʣʝʜʚʘʥʝ, ʥʘʣʠʯʥʦ ʟʘ ʢʣʠʥʠʯʥʘ ʦʮʝʥʢʘ. ʅʝʛʦʚʘʪʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʨʦʣʷ ʝ ʜʦʢʘʟʘʥʘ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦ ʚʘʣʠʜʠʨʘʥʦ ʧʨʦʫʯʚʘʥʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ I-III ʩʪʘʜʠʡ ʜʝʙʝʣʦʯʨʝʚʝʥ 

ʢʘʨʮʠʥʦʤ(Bruni et al. 2020; Pages et al. 2018). Immunoscore (IS) ʜʘʚʘ ʠʥʦʚʘʪʠʚʥʘ ʦʮʝʥʢʘ ʥʘ 

ʠʤʫʥʥʠʷ ʦʪʛʦʚʦʨ ʚ ʪʫʤʦʨʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. ʇʨʝʜʩʪʘʚʣʷʚʘ oʮʝʥʲʯʥʘ ʩʠʩʪʝʤʘ ʙʘʟʠʨʘʥʘ ʥʘ 

ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʝʥ ʘʥʘʣʠʟ ʠ ʥʘ ʜʠʛʠʪʘʣʥʘ ʧʘʪʦʣʦʛʠʷ. ʆʮʝʥʷʚʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʜʚʝ 

ʣʠʤʬʦʮʠʪʥʠ ʧʦʧʫʣʘʮʠʠ ï CD3+ ʠ CD8+ T ʢʣʝʪʢʠ, ʚ ʪʫʤʦʨʘ ʠ ʚ ʥʝʛʦʚʘʪʘ ʠʥʚʘʟʠʚʥʘ ʛʨʘʥʠʮʘ. 

ʎʝʣ ʥʘ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʠʟʫʯʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʠʥʬʠʣʪʨʘʮʠʷʪʘ ʩ ʠʤʫʥʥʠ ʢʣʝʪʢʠ, 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʩʪʦʡʥʦʩʪʝʥʘ ʢʘʪʦ Immunoscore ʠ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ʜʝʙʝʣʦʯʨʝʚʥʠʷ ʢʘʨʮʠʥʦʤ. 

 

2. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

ɽʜʥʦʮʝʥʪʨʦʚʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 42 ʧʘʮʠʝʥʪʠ ʥʘʜ 18-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʲʩ 

ʩʪʘʜʠʡ II ʠʣʠ ʩʪʘʜʠʡ III ʥʝ-ʤʝʪʘʩʪʘʪʠʯʝʥ ʜʝʙʝʣʦʯʨʝʚʝʥ ʢʘʨʮʠʥʦʤ, ʧʨʦʚʝʣʠ ʨʘʜʠʢʘʣʥʦ 

ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ. ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʘ ʩʲʙʨʘʥʠ ʜʘʥʥʠ ʟʘ ʩʪʘʜʠʡ, ʧʦʣ, ʚʲʟʨʘʩʪ, ʣʦʢʘʣʠʟʘʮʠʷ 

ʥʘ ʪʫʤʦʨʘ. 

ʊʫʤʦʨʠ ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʮʝʢʫʤʘ, ʚʲʟʭʦʜʷʱʠʷ ʢʦʣʦʥ, ʬʣʝʢʩʫʨʘ ʭʝʧʘʪʠʢʘ ʠ ʢʦʣʦʥ 

ʪʨʘʥʩʚʝʨʟʫʤ ʩʘ ʜʝʬʠʥʠʨʘʥʠ ʢʘʪʦ ʜʝʩʥʦʩʪʨʘʥʥʠ. ʃʝʚʦʩʪʨʘʥʥʠʪʝ ʪʫʤʦʨʠ ʩʘ ʧʨʦʠʟʣʠʟʘʣʠ ʦʪ 

ʣʠʝʥʘʣʥʘʪʘ ʬʣʝʢʩʫʨʘ,ʢʦʣʦʥ ʜʝʩʮʝʥʜʝʥʩ ʠ ʢʦʣʦʥ ʩʠʛʤʦʠʜʝʫʤ. ʇʘʮʠʝʥʪʠ ʩ ʨʝʢʪʘʣʝʥ ʢʘʨʮʠʥʦʤ 

ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ. 

FFPE(ʬʠʢʩʠʨʘʥʠ ʩ ʬʦʨʤʘʣʠʥ-ʚʢʣʶʯʝʥʠ ʚ ʧʘʨʘʬʠʥ) ʪʫʤʦʨʥʠ ʧʨʦʙʠ ʦʪ ʚʩʝʢʠ ʧʘʮʠʝʥʪ 

ʩʘ ʩʲʙʨʘʥʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ. ʇʣʲʪʥʦʩʪʪʘ ʥʘ ʜʚʝ ʣʠʤʬʦʮʠʪʥʠ ʧʦʧʫʣʘʮʠʠ- CD3+ ʠ CD8+ T 

ʢʣʝʪʢʠ, ʚ ʪʫʤʦʨʘ ʠ ʚ ʥʝʛʦʚʘʪʘ ʠʥʚʘʟʠʚʥʘ ʛʨʘʥʠʮʘ ʩʝ ʦʮʝʥʷʚʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʚʲʨʭʫ 

ʪʫʤʦʨʥʠʪʝ ʧʨʦʙʠ. ʅʘʢʨʘʷ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʢʦʥʚʝʨʪʠʨʘʪ ʩ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʧʨʘʛʦʚʝ(Florence 

Marliot e al. 2020) ʚ Immunoscore. ʂʦʣʠʯʝʩʪʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 5 ʛʨʫʧʠ: (IS-0, IS-1, IS-2, IS-

3, IS-4) ʦʪ ʥʠʩʲʢ Immunoscore (I0) ʜʦ ʚʠʩʦʢ Immunoscore (I4). ʊʘʟʠ ʢʘʪʝʛʦʨʠʟʘʮʠʷ 

ʦʩʲɦʝʩʪʚʷʚʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʠʤʫʥʥʠʪʝ ʢʣʝʪʢʠ. ʉʲʱʦ ʪʘʢʘ 

ʧʦʟʚʦʣʷʚʘ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʧʘʮʠʝʥʪʠ. IS-0-1 ʧʨʝʜʩʪʘʚʣʷʚʘ ʣʠʧʩʘ ʠʣʠ ʥʠʩʢʘ 

ʠʥʬʠʣʪʨʘʮʠʷ ʩ ʠʤʫʥʥʠ ʢʣʝʪʢʠ ʠ ʧʨʝʜʧʦʣʘʛʘ ʣʠʧʩʘ ʥʘ ʠʤʫʥʝʥ ʦʪʛʦʚʦʨ ʩʨʝʱʫ ʪʫʤʦʨʘ. IS 2 ʝ 

ʙʝʣʝʛ ʟʘ ʟʘ ʫʤʝʨʥʘ ʠʥʬʠʣʪʨʘʮʠʷ ʠ ʧʨʝʜʧʦʣʘʛʘ ʦʛʨʘʥʠʯʝʥ ʠʤʫʥʝʥ ʦʪʛʦʚʦʨ. IS 3-4 ʝ ʩ ʚʠʩʦʢʘ ʜʦ 

ʤʥʦʛʦ ʚʠʩʦʢʘ ʠʥʬʠʣʪʨʘʮʠʷ ʩ ʠʤʫʥʥʠ ʢʣʝʪʢʠ. ʊʝʩʪʫʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʝ ʣʘʙʦʨʘʪʦʨʠʠ 

HalioDx, Marseille, France, ʠ Center Pompidou, Paris ʟʘʩʣʝʧʝʥʦ ʦʪ ʢʣʠʥʠʯʥʠʪʝ ʜʘʥʥʠ. 

 

3. ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

ʆʙʱʦ 36 ʧʘʮʠʝʥʪʘ ʩʘ ʠʤʘʣʠ ʚʘʣʠʜʠʨʘʥ ʨʝʟʫʣʪʘʪ ʦʪ Immunoscore ʠ ʪʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ 

ʢʨʘʡʥʠʷ ʘʥʘʣʠʟ. 

ʆʪ ʧʨʦʩʣʝʜʷʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ 21(60%) ʧʘʮʠʝʥʪʘ ʩʘ ʩ ʣʷʚʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʧʲʨʚʠʯʥʠʷ 

ʪʫʤʦʨ ʠ 14(40%) ʩʘ ʩ ʜʷʩʥʘ ʣʦʢʘʣʠʟʘʮʠʷ. ʇʘʮʠʝʥʪʠʪʝ ʩʲʩ ʣʷʚʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʪʝʟʠ ʩ ʜʷʩʥʘ 

ʣʦʢʘʣʠʟʘʮʠʷ ʩʘ ʩ ʥʘʧʲʣʥʦ ʠʜʝʥʪʠʯʥʘ ʧʨʝʞʠʚʷʝʤʦʩʪ. 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʘʢʮʝʥʪʠʨʘ ʥʘ ʨʘʟʣʠʢʘʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ Immunoscore 

ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʣʝʚʦʩʪʨʘʥʝʥ ʠ ʜʝʩʥʦʩʪʨʘʥʝʥ ʜʝʙʝʣʦʯʨʝʚʝʥ ʢʘʨʮʠʥʦʤ. ʈʝʟʫʣʪʘʪ, ʢʦʡʪʦ ʩʝ 

ʦʧʠʩʚʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʠ ʙʠ ʤʦʛʲʣ ʜʘ ʠʤʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ. ʊʝʟʠ ʩ ʣʷʚʘ ʣʦʢʘʣʠʟʘʮʠʷ ʩʘ ʩʲʩ ʩʨʝʜʝʥ 

Immunoscore 1,90, ʘ ʪʝʟʠ ʩ ʜʷʩʥʘ-2,36 (ʪʘʙʣ. 1, ʬʠʛ. 1). ʈʘʟʣʠʢʘʪʘ ʩʝ ʟʘʧʘʟʚʘ ʠ ʧʨʠ ʩʲʧʦʩʪʘʚʷʥʝ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʩʧʦʨʝʜ ʢʣʠʥʠʯʥʠʷ ʩʪʘʜʠʡ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 1. IS ʩʧʦʨʝʜ ʪʫʤʦʨʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ. 

ʊʫʤʦʨʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʇʘʮʠʝʥʪʠ (ʙʨʦʡ) ʉʨʝʜʝʥ IS 

ʣʷʚʘ 21 1.90 Ñ 1.04 

ʜʷʩʥʘ 14 2.36 Ñ 0.84 
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ʌʠʛʫʨʘ 1. IS ʩʧʦʨʝʜ ʪʫʤʦʨʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʢʣʠʥʠʯʝʥ ʩʪʘʜʠʡ. 

ʊʘʙʣʠʮʘ 2. IS ʩʧʦʨʝʜ ʪʫʤʦʨʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʢʣʠʥʠʯʝʥ ʩʪʘʜʠʡ. 

 ʣʷʚ ʢʦʣʦʥ ʜʝʩʝʥ ʢʦʣʦʥ 

II ʩʪʘʜʠʡ  IS-1.92 IS-2.14 

III ʩʪʘʜʠʡ IS-1.88 IS-2.57 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ʊʝʩʪʚʘʥʝʪʦ ʥʘ Immunoscore ʝ ʮʝʥʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʠʤʫʥʥʠʪʝ ʬʘʢʪʦʨʠ ʚ 

ʪʫʤʦʨʥʘʪʘ ʤʠʢʨʦʩʨʝʜʘ. ʅʘʣʠʮʝ ʝ ʚʨʲʟʢʘ ʤʝʞʜʫ ʨʝʟʫʣʪʘʪʘ ʦʪ Immunoscore ʠ ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʧʲʨʚʠʯʥʠʷ ʪʫʤʦʨ. ɼʦʨʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʥʦ ʤʘʣʢʠʷ ʙʨʦʡ ʥʘʙʣʶʜʘʚʘʥʠ ʧʘʮʠʝʥʪʠ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʣʦʞʠ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʝʜʥʘ ʦʪ ʧʨʠʯʠʥʠʪʝ ʟʘ ʨʘʟʣʠʯʥʘʪʘ ʧʨʦʛʥʦʟʘ ʠ ʧʨʝʞʠʚʷʝʤʦʩʪ ʧʨʠ 

ʜʝʩʥʦʩʪʨʘʥʥʠʪʝ ʠ ʣʝʚʦʩʪʨʘʥʥʠʪʝ ʪʫʤʦʨʠ, ʩʝ ʜʲʣʞʠ ʥʘ ʨʘʟʣʠʢʠʪʝ ʚ ʣʦʢʘʣʥʠʷ ʠʤʫʥʠʪʝʪ ʠ 

ʠʥʬʠʣʪʨʘʮʠʷʪʘ ʥʘ ʠʤʫʥʥʠ ʢʣʝʪʢʠ. ʄʦʞʝʤ ʜʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ ʪʦʚʘ ʝ ʧʦʩʣʝʜʠʮʘ ʦʪ 

ʨʘʟʣʠʯʥʠʪʝ ʙʠʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʫʤʦʨʠʪʝ ʩ ʣʷʚʘ ʠ ʜʷʩʥʘ ʣʦʢʘʣʠʟʘʮʠʷ. 

ɼʦʧʲʣʥʠʪʝʣʥʠ ʧʨʦʫʯʚʘʥʠʷ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʩʘ ʥʝʦʙʭʦʜʠʤʠ. 
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Abstract:  Necrotizing fasciitis, also known as the ñflesh-eating diseaseò, is a rare but 

extremely severe and rapidly spreading infection of mono- or polybacterial origin. Studies show an 

incidence of 4 cases per 1,000,000 people (0.004ă). In the maxillofacial region, the disease occurs 

less frequently than in other areas of the body such as the perineum and limbs. Although not 

widespread, necrotizing fasciitis is of significant concern due to its high mortality rate and the 

frequent diagnostic errors associated with it. Despite initially  affecting only the subcutaneous tissue 

and fascia, delayed or inadequate treatment leads to necrosis of the skin and muscles as well, due to 

thrombosis of the blood vessels. The authors present a case of necrotizing fasciitis involving the 

facial, oral, and cervical spaces, describing the treatment carried out, which resulted in a favorable 

outcome for the patient. Timely diagnosis and rapid intervention are the most important factors 

determining patient prognosis. Adequate and sufficiently extensive surgical debridement of necrotic 

tissues, along with broad-spectrum antibiotic therapy to control the infection, are of critical 

importance. 

Keywords: necrotizing fasciitis, tissue necrosis, debridement, broad-spectrum antibiotics 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʲʨʚʠʪʝ ʠʟʚʝʩʪʥʠ ʜʘʥʥʠʪʝ ʟʘ ʥʝʢʨʦʪʠʯʝʥ ʬʘʩʮʠʠʪ ʜʘʪʠʨʘʪ ʦʪ V ʚʝʢ, ʢʦʛʘʪʦ ʍʠʧʦʢʨʘʪ 

ʛʦ ʦʧʠʩʚʘ ʢʘʪʦ Ăʪʝʞʢʦ ʚʲʟʧʘʣʝʥʠʝñ ʩ Ăʧʦʩʚʝʤʝʩʪʥʦ ʠ ʙʲʨʟʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝñ (Mehri Turki, 

2023). ʇʲʨʚʠʷʪ, ʢʦʡʪʦ ʦʧʠʩʚʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʦʪ ʩʲʚʨʝʤʝʥʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʝ ɼʞ. ɼʞʦʫʥʩ, 

ʠʟʭʦʞʜʘʡʢʠ ʦʪ ʦʧʠʪʘ ʩʠ ʧʦ ʚʨʝʤʝ ʥʘ ʛʨʘʞʜʘʥʩʢʘʪʘ ʚʦʡʥʘ ʚ ʉɸʑ, ʤʘʢʘʨ ʯʝ ʧʦ ʪʦʚʘ ʚʨʝʤʝ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ ʠʟʚʝʩʪʥʦ ʢʘʪʦ Ăʙʦʣʥʠʯʥʘ ʛʘʥʛʨʝʥʘñ (Salati, 2022). ʏʘʢ ʧʨʝʟ 1952 ʛ. ʝ ʚʲʚʝʜʝʥ 

ʪʝʨʤʠʥʘ Ăʥʝʢʨʦʪʠʟʠʨʘʱ ʬʘʩʮʠʠʪñ ʦʪ ʋʠʣʩʲʥ (van Stigt et al., 2016) ɿʘʙʦʣʷʚʘʥʝʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʧʨʝʜʠʤʥʦ ʚ ʦʙʣʘʩʪʪʘ ʪʦʨʩʘ, ʧʝʨʠʥʝʫʤʘ ʠ ʢʨʘʡʥʠʮʠʪʝ ʠ ʝʜʚʘ 1-10% ʚ ʣʠʮʝʚʦ-

ʯʝʣʶʩʪʥʘʪʘ ʦʙʣʘʩʪ (Böttger et al., 2022). ʊʘʟʠ ʥʠʩʢʘ ʯʝʩʪʦʪʘ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʙʦʛʘʪʦʪʦ ʢʨʲʚʦʩʥʘʙʜʷʚʘʥʝ ʥʘ ʦʙʣʘʩʪʪʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʦ-ʜʦʙʨʦ ʘʥʪʠʙʠʦʪʠʯʥʦ ʧʦʢʨʠʪʠʝ 

(Mehri Turki, 2023). ʅʘʡ-ʯʝʩʪʦ ʧʨʠʯʠʥʘʪʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʅʌ ʚ ʣʠʮʝʚʦ-ʯʝʣʶʩʪʥʘʪʘ ʦʙʣʘʩʪ ʝ 

ʦʜʦʥʪʦʛʝʥʥʘ. ɺ ʪʝʟʠ ʩʣʫʯʘʠ ʩʝ ʟʘʩʷʛʘ ʧʦ-ʯʝʩʪʦ ʦʙʣʘʩʪʪʘ ʥʘ ʰʠʷʪʘ, ʜʦʢʘʪʦ ʧʨʠ ʟʘʩʷʛʘʥʝ ʥʘ 

ʣʠʮʝʪʦ ʘʚʪʦʨʠʪʝ ʧʦ-ʯʝʩʪʦ ʦʪʯʠʪʘʪ ʥʘʣʠʯʠʝ ʥʘ ʪʨʘʚʤʘ, ʧʨʝʜʭʦʞʜʘʱʘ ʥʝʢʨʦʪʠʯʥʠʷ ʬʘʩʮʠʠʪ 
(Riaz et al., 2018). 
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2. ʆʇʀʉɸʅʀɽ ʅɸ ʉʃʋʏɸʁ 

ʇʘʮʠʝʥʪ ʥʘ 58 ʛʦʜʠʥʠ ʧʦʪʲʨʩʠ ʧʦʤʦʱ ʚ ʢʣʠʥʠʢʘʪʘ ʧʦ ʣʠʮʝʚʦ-ʯʝʣʶʩʪʥʘ ʭʠʨʫʨʛʠʷ ʥʘ 

ʋʄɹɸʃ Ăʉʚʝʪʠ ɻʝʦʨʛʠñ ï ʛʨʘʜ ʇʣʦʚʜʠʚ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʦʪʦʢ ʥʘ ʣʠʮʝʪʦ ʠ ʰʠʷʪʘ, ʜʘʪʠʨʘʱ ʦʪ 

ʦʢʦʣʦ 3-4 ʜʥʠ, ʢʦʡʪʦ ʙʲʨʟʦ ʥʘʨʘʩʪʚʘʣ ʠ ʩʝ ʧʦʷʚʠʣ ʩʣʝʜ ʝʢʩʪʨʘʢʮʠʷ ʥʘ ʟʲʙ ʥʘ ʜʦʣʥʘʪʘ ʯʝʣʶʩʪ 

ʚ ʜʷʩʥʦ. ʆʙʝʢʪʠʚʥʦ ʩʝ ʫʩʪʘʥʦʚʠ, ʯʝ ʩʝ ʢʘʩʘʝ ʟʘ ʧʘʮʠʝʥʪ ʩ ʧʨʘʟʥʘ ʘʣʚʝʦʣʘ ʥʘ ʜʦʣʥʦʯʝʣʶʩʪʝʥ 

ʤʦʣʘʨ ʚʜʷʩʥʦ ʠ ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʮʝʩ, ʦʙʭʚʘʱʘʱ ʤʘʥʜʠʙʫʣʦ-ʣʠʥʛʚʘʣʥʠʷ ʩʫʣʢʫʩ ʚʜʷʩʥʦ, 

ʧʦʜʝʟʠʯʥʠʷ ʚʘʣ, ʩʫʙʤʝʥʪʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʝʩʥʠʷ ʩʫʙʤʘʥʜʠʙʫʣʘʨʝʥ ʪʨʠʲʛʲʣʥʠʢ, ʜʷʩʥʘʪʘ 

ʰʠʡʥʘ ʧʦʣʦʚʠʥʘ, ʚʝʩʪʠʙʫʣʫʤʘ ʥʘ ʜʦʣʥʘʪʘ ʯʝʣʶʩʪ ʚ ʜʷʩʥʦ, ʙʫʢʘʣʥʘʪʘ ʣʦʞʘ ʚʜʷʩʥʦ, 

ʠʥʬʨʘʦʨʙʠʪʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʜʷʩʥʦ, ʚʝʩʪʠʙʠʣʫʤʘ ʥʘ ʛʦʨʥʘʪʘ ʯʝʣʶʩʪ ʚ ʜʷʩʥʦ, ʢʘʢʪʦ ʠ 

ʛʦʨʥʘʪʘ ʫʩʪʥʘ. ʇʘʣʧʘʮʠʷʪʘ ʥʘ ʘʥʛʘʞʠʨʘʥʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʝ ʙʦʣʝʟʥʝʥʘ, ʩ ʜʘʥʥʠ ʟʘ 

ʬʣʫʢʪʫʘʮʠʷ, ʘ ʢʦʥʩʠʩʪʝʥʮʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʧʣʲʪʥʦ-ʝʣʘʩʪʠʯʥʘ. ʂʦʞʘʪʘ, ʧʦʢʨʠʚʘʱʘ 

ʟʘʩʝʛʥʘʪʠʪʝ ʦʙʣʘʩʪʠ ʙʝ ʭʠʧʝʨʝʤʠʨʘʥʘ, ʘ ʥʘ ʤʝʩʪʘ ï ʣʠʚʠʜʥʘ. ʅʘ ʧʘʮʠʝʥʪʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʂɸʊ, 

ʢʦʡʪʦ ʧʦʪʚʲʨʜʠ ʥʘʣʠʯʠʝ ʥʘ ʪʝʯʥʦʩʪ ʠ ʛʘʟʦʚʠ ʢʦʣʝʢʮʠʠ ʚ ʦʧʠʩʘʥʠʪʝ ʦʙʣʘʩʪʠ. ʇʘʨʘʢʣʠʥʠʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘʩʦʯʠʭʘ ʢʲʤ ʪʝʞʲʢ ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʮʝʩ, ʢʘʪʦ ʜʝʤʦʥʩʪʨʠʨʘʭʘ ʣʝʚʢʦʮʠʪʦʟʘ ʩ 

ʦʣʝʚʷʚʘʥʝ ʠ ʧʦʚʠʰʝʥʦ ʉʋɽ. ʇʘʮʠʝʥʪʲʪ ʙʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʩ ʜʠʘʙʝʪ ʚʪʦʨʠ ʪʠʧ ʠ ʧʨʦʚʝʞʜʘʰʝ 

ʣʝʯʝʥʠʝ ʩ Glucophage XR 500 mg. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʛʣʶʢʦʟʘʪʘ ʚ ʢʨʲʚʪʘ ʧʨʠ ʧʦʩʪʲʧʚʘʥʝʪʦ ʙʷʭʘ 

11,3 ʤʤʦʣ/ʣ. ʉʣʝʜ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʦʥʩʫʣʪʘʮʠʠ ʩʝ ʚʟʝ ʨʝʰʝʥʠʝ ʢʦʥʪʨʦʣʲʪ ʥʘ ʛʣʶʢʦʟʘʪʘ ʚ 

ʢʨʲʚʪʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩ ʠʥʩʫʣʠʥ ɸʢʪʨʘʧʠʜ 100 IU/ʤʣ ʩʣʝʜ ʯʝʪʠʨʠʢʨʘʪʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ 24 

ʯʘʩʦʚ ʧʝʨʠʦʜ ʠ ʠʥʜʠʚʠʜʫʘʣʥʘ ʧʨʝʮʝʥʢʘ ʥʘ ʜʦʟʘʪʘ ʥʘ ʠʥʩʫʣʠʥʘ. ʇʦʜ ʦʙʱʘ ʠʥʪʫʙʘʮʠʦʥʥʘ 

ʘʥʝʩʪʝʟʠʷ ʩʝ ʦʩʲʱʝʩʪʚʠʭʘ ʠʥʪʨʘʦʨʘʣʥʠ ʠ ʝʢʩʪʨʘʦʨʘʣʥʠ ʠʥʮʠʟʠʠ ʥʘ ʚʩʠʯʢʠ ʟʘʩʝʛʥʘʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʝʚʘʢʫʠʨʘ ʩʝ ʛʥʦʝʚʠʜʝʥ ʝʢʩʫʜʘʪ ʩʲʩ ʟʣʦʚʦʥʥʘ ʤʠʨʠʟʤʘ ʠ ʛʘʟʦʚʠ ʤʝʭʫʨʠ, 

ʧʦʩʪʘʚʠʭʘ ʩʝ ʛʫʤʝʥʠ ʠ ʪʨʲʙʥʠ ʜʨʝʥʦʚʝ. ʅʘʟʥʘʯʠ ʩʘ ʢʦʤʙʠʥʠʨʘʥʘ ʘʥʪʠʙʠʦʪʠʯʥʘ ʪʝʨʘʧʠʷ ï 

ʎʝʬʪʨʠʘʢʩʦʥ 4 ʛʨʘʤʘ/ 24 ʯʘʩʘ, ʄʝʪʨʦʥʠʜʘʟʦʣ 1,5 ʛʨʘʤʘ/ 24 ʯʘʩʘ, ʧʨʠʣʦʞʠʭʘ ʩʝ ʤʝʜʠʢʘʤʝʥʪʠ 

ʦʪ ʛʨʫʧʘʪʘ ʥʘ ʅʉʇɺʉ ï ʧʘʨʘʮʝʪʘʤʦʣ, ʢʘʢʪʦ ʠ ʨʝʦʣʦʛʠʯʥʠ ʨʘʟʪʚʦʨʠ ʠʥʪʨʘʚʝʥʦʟʥʦ. ʅʘ ʧʝʪʠʷ 

ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʜʝʥ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʦʛʨʝʩʠʷ ʥʘ ʧʨʦʮʝʩʘ ʩ ʦʙʭʚʘʱʘʥʝ ʥʘ ʢʣʝʧʘʯʠʪʝ ʦʪ ʜʚʝʪʝ ʦʯʠ, 

ʣʷʚʘ ʙʫʢʘʣʥʘ ʣʦʞʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘʪʘ ʥʘ ʰʠʷʪʘ ʚʣʷʚʦ (ʩʥʠʤʢʘ 1).  
 

 
ʉʥʠʤʢʘ 1. ɽʢʩʪʨʘʦʨʘʣʝʥ ʚʠʜ ʥʘ ʧʝʪʠ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʜʝʥ ï ʜʝʤʦʥʩʪʨʠʨʘ ʩʝ ʥʘʧʨʝʜʚʘʥʝ ʥʘ 

ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʩ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʩʲʩʝʜʥʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʥʝʢʨʦʟʠ. 

ʇʦʜ ʦʙʱʘ ʠʥʪʫʙʘʮʠʦʥʥʘ ʘʥʝʩʪʝʟʠʷ ʩʝ ʦʩʲʱʝʩʪʚʠ ʨʝʚʠʟʠʷ ʥʘ ʠʥʮʠʟʠʠʪʝ, ʠʥʮʠʟʠʨʘʭʘ ʩʝ 

ʚʩʠʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʠʪʦ ʙʷʭʘ ʘʥʛʘʞʠʨʘʥʠ ʦʪ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʠ ʩʝ ʠʟʩʷʢʦʭʘ ʚʠʜʠʤʠ 

ʝʩʢʘʨʠ, ʦʪʩʪʨʘʥʠʭʘ ʩʝ ʥʝʢʨʦʪʠʯʥʠʪʝ ʪʲʢʘʥʠ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʜʥʠ ʩʝ ʧʨʠʣʦʞʠʭʘ ʥʝʢʦʣʢʦʢʨʘʪʥʦ 

ʜʥʝʚʥʦ ʧʨʦʤʠʚʢʠ ʩ 3% ʚʦʜʦʨʦʜʝʥ ʧʝʨʦʢʩʠʜ ʠ ʚʦʜʝʥ ʨʘʟʪʚʦʨ ʥʘ ʭʣʦʨʭʝʢʩʠʜʠʥ ʜʠʛʣʶʢʦʥʘʪ. 

ɸʥʪʠʙʠʦʪʠʯʥʘʪʘ ʪʝʨʘʧʠʷ ʩʝ ʩʤʝʥʠ ʩʣʝʜ ʘʥʪʠʙʠʦʛʨʘʤʘ, ʢʦʷʪʦ ʧʦʢʘʟʘ ʥʘʣʠʯʠʝ ʥʘ 

Staphylococcus aureus. ʅʘʟʥʘʯʠ ʩʝ ʄʝʨʦʥʝʤ 2 ʛʨʘʤʘ/ 24 ʯʘʩʘ, ʢʦʡʪʦ ʝʬʝʢʪʠʚʥʦ ʧʦʚʣʠʷ ʥʘ 

ʢʣʠʥʠʯʥʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ. ɺʲʧʨʝʢʠ ʧʨʠʣʦʞʝʥʦʪʦ ʣʝʯʝʥʠʝ ʯʘʩʪ ʦʪ 
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ʪʲʢʘʥʠʪʝ ʥʘ ʛʦʨʥʘ ʫʩʪʥʘ ʦʪʧʘʜʥʘʭʘ ʠ ʩʣʝʜ ʣʠʢʚʠʜʠʨʘʥʝ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʟʘʟʜʨʘʚʷʭʘ 

ʩ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʣʲʪʥʘ ʮʠʢʘʪʨʠʮʠʘʣʥʘ ʪʲʢʘʥ. ʊʝʞʢʠʷʪ ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʮʝʩ ʙʘʚʥʦ 

ʦʪʟʚʫʯʘʚʘʰʝ ʠ ʩʣʝʜ 24 ʜʥʠ ʧʘʮʠʝʥʪʲʪ ʙʝ ʜʝʭʦʩʧʠʪʘʣʠʟʠʨʘʥ ʩ ʥʘʟʥʘʯʝʥʠ ʢʦʥʪʨʦʣʥʠ ʧʨʝʛʣʝʜʠ, 

ʚ ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ ʠ ʩ ʧʦʜʦʙʨʝʥʠʝ ʚ ʣʦʢʘʣʥʠʷ ʩʪʘʪʫʩ. 

 

3. ɼʀʉʂʋʉʀʗ 

ʅʝʢʨʦʪʠʯʥʠʷʪ ʬʘʩʮʠʠʪ ʝ ʠʥʬʝʢʮʠʦʟʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʢʦʝʪʦ ʧʨʦʪʠʯʘ ʧʦʜ ʜʚʝ ʬʦʨʤʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ-ʧʨʠʯʠʥʠʪʝʣ ï ʪʠʧ 1 ʠ ʪʠʧ 2. ʊʠʧ 1 ʝ ʧʦ-ʯʝʩʪʠʷ ʚʘʨʠʘʥʪ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʧʦʣʠʤʠʢʨʦʙʥʘ ʠʥʬʝʢʮʠʷ, ʜʲʣʞʘʱʘ ʩʝ ʥʘ ʘʝʨʦʙʠ ʠ ʘʥʘʝʨʦʙʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʛʨʘʤ+ʤʠʢʨʦʦʨʘʥʠʟʤʠ ʢʘʪʦ Staphylococcus aureus, Streptococcus pyogenes 

ʠ enterococci, ʛʨʘʤ-ʘʝʨʦʙʠ ʢʘʪʦ Escherichia Coli ʠ Pseudomonas species, ʢʘʢʪʦ ʠ ʘʥʘʝʨʦʙʠ ʢʘʪʦ 

Bacteroides ʠʣʠ Clostridium species (Salati, 2022). ʊʦʟʠ ʪʠʧ ʝ ʧʦ-ʭʘʨʘʢʪʝʨʝʥ ʟʘ 

ʠʤʫʥʦʢʦʤʧʨʦʤʝʪʠʨʘʥʠ ʧʘʮʠʝʥʪʠ, ʜʦʢʘʪʦ ʪʠʧ 2 ʩʝ ʩʨʝʱʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʙʝʟ ʧʨʠʜʨʫʞʘʚʘʱʠ 

ʟʘʙʦʣʷʚʘʥʠʷ, ʥʦ ʩ ʧʨʝʪʲʧʷʥʘ ʪʨʘʚʤʘ. ʄʦʥʦʙʘʢʪʝʨʠʘʣʘʥʘʪʘ ʠʥʬʝʢʮʠʷ ʩʝ ʦʪʥʘʩʷ ʜʦ ʪʠʧ 2 ʠ ʚ 

ʥʘʡ-ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʩʣʫʯʘʠʪʝ ʩʝ ʩʚʲʨʟʘ ʩ ʛʨʘʤ+ʢʦʢʠ (Staphylococcus aureus ʠ Streptococci). 

ʅʷʢʦʠ ʘʚʪʦʨʠ ʦʧʠʩʚʘʪ ʦʱʝ ʜʚʘ ʪʠʧʘ ï ʪʠʧ 3 ʠ 4. ʊʠʧ 3 ʩʝ ʧʨʠʯʠʥʷʚʘ ʦʪ Vibrio spp, ʢʦʠʪʦ 

ʥʘʚʣʠʟʘʪ ʚ ʦʨʛʘʥʠʟʤʘ ʧʨʝʟ ʨʘʥʘ ʦʪ ʫʭʘʧʚʘʥʝ, ʧʨʠʯʠʥʝʥʦ ʦʪ ʤʦʨʩʢʠ ʦʙʠʪʘʪʝʣʠ. ʊʠʧ 4 ʩʝ ʜʲʣʞʠ 

ʥʘ ʛʲʙʠʯʥʘ ʠʥʬʝʢʮʠʷ ʠ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʷʜʲʢ (van Stigt et al., 2016). 

ʅʘʡ-ʯʝʩʪʦ ʩʧʦʤʝʥʘʚʘʥʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʝʢʨʦʪʠʯʝʥ ʬʘʩʮʠʠʪ 

ʚʢʣʶʯʚʘʪ ʜʠʘʙʝʪ (31-44 %), ʥʘʜʥʦʨʤʝʥʦ ʪʝʛʣʦ (28 %), ʪʶʪʶʥʦʧʫʰʝʥʝ (27 %) ʠ ʟʣʦʫʧʦʪʨʝʙʘ ʩ 

ʘʣʢʦʭʦʣ (17 %) (van Stigt et al., 2016). ɺ ʥʷʢʦʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩʝ ʧʦʩʦʯʚʘ ʥʘʩʢʦʨʦ 

ʧʨʝʢʘʨʘʥʘ ʦʧʝʨʘʮʠʷ, ʥʘʣʠʯʠʝ ʥʘ ʪʨʘʚʤʘ, ʠʟʛʘʨʷʥʝ ʠ ʧʝʨʠʪʦʥʟʠʣʘʨʝʥ ʘʙʩʮʝʩ, ʧʨʝʜʭʦʞʜʘʱʠ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʅʌ (Riaz et al., 2018). 

ʈʘʥʥʘʪʘ ʜʠʘʛʥʦʩʪʠʢʘ ʝ ʩʠʣʥʦ ʟʘʪʨʫʜʥʝʥʘ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʩʧʝʮʠʬʠʯʥʘ ʢʣʠʥʠʯʥʘ 

ʠʟʷʚʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ɺ ʪʦʟʠ ʧʝʨʠʦʜ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʩʠʤʧʪʦʤʠ ʢʘʪʦ ʧʦʜʫʚʘʥʝ, 

ʙʦʣʢʘ ʚ ʟʘʩʝʛʥʘʪʘʪʘ ʟʦʥʘ, ʝʨʠʪʝʤʘ, ʧʦʢʘʯʚʘʥʝ ʥʘ ʪʝʣʝʩʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 38 ʦʉ, ʪʨʠʟʤʫʩ. ɺ 

ʧʦ ʥʘʧʨʝʜʥʘʣʠʪʝ ʩʪʘʜʠʠ ʩʝ ʨʘʟʚʠʚʘʪ ʧʦ-ʭʘʨʘʢʪʝʨʥʠ ʩʠʤʧʪʦʤʠ ʢʘʪʦ ʣʠʣʘʚʠ ʧʝʪʥʘ, ʪʲʤʥʠ 

ʭʝʤʦʨʘʛʠʯʥʠ ʤʝʭʫʨʠ, ʢʨʝʧʠʪʘʮʠʠ, ʣʠʧʩʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʠ ʪʲʤʥʘ ʥʝʢʨʦʟʘ ʥʘ ʟʘʩʝʛʥʘʪʘʪʘ 

ʢʦʞʘ (Riaz et al., 2018). ʇʨʠ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʧʨʦʛʨʝʩʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʪʘʭʠʢʘʨʜʠʷ, ʭʠʧʦʪʦʥʠʷ, ʟʘʤʲʛʣʝʥʦ ʩʲʟʥʘʥʠʝ, ʩʝʧʩʠʩ ʠ ʤʫʣʪʠʦʨʛʘʥʥʘ 

ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, ʢʦʠʪʦ ʧʦʜʩʢʘʟʚʘʪ ʚʣʦʰʘʚʘʥʝ ʥʘ ʧʨʦʛʥʦʟʘʪʘ ʠ ʚʲʟʤʦʞʝʥ ʬʘʪʘʣʝʥ ʠʟʭʦʜ 

(Kasim Aljanabi et al., 2022). 

ʇʦʨʘʜʠ ʙʲʨʟʦʪʦ ʧʨʦʛʨʝʩʠʨʘʥʝ ʥʘ ʥʝʢʨʦʪʠʯʥʠʷʪ ʬʘʩʮʠʠʪ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʦʙʭʚʘʱʘʥʝ 

ʥʘ ʥʦʚʠ ʪʲʢʘʥʠ, ʨʠʩʢʲʪ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʞʠʚʦʪʦʟʘʩʪʨʘʰʘʚʘʱʦ ʩʲʩʪʦʷʥʠʝ ʝ ʦʩʦʙʝʥʦ ʛʦʣʷʤ. 

ʇʦʨʘʜʠ ʨʷʜʢʦʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʣʠʧʩʘʪʘ ʥʘ ʭʘʨʘʢʪʝʨʥʠ ʩʠʤʧʪʦʤʠ ʚ ʥʘʯʘʣʥʠʪʝ ʝʪʘʧʠ, 

ʯʝʩʪʦ ʩʝ ʧʦʩʪʘʚʷ ʥʝʧʨʘʚʠʣʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʜʠʘʛʥʦʟʘ ʢʘʪʦ ʘʙʩʮʝʩ ʠʣʠ ʝʨʠʟʠʧʝʣ (Böttger et al., 

2022). ʅʝʥʘʚʨʝʤʝʥʥʦʪʦ ʠ ʥʝʧʦʜʭʦʜʷʱʦʪʦ ʣʝʯʝʥʠʝ ʩʘ ʥʘʡ-ʯʝʩʪʦ ʧʨʠʯʠʥʘ ʟʘ ʚʠʩʦʢʘʪʘ 

ʩʤʲʨʪʥʦʩʪ, ʢʦʷʪʦ ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠ ʘʚʪʦʨʠ ʝ ʤʝʞʜʫ 6% ʠ 76% (van Stigt et al, 2016). 

ʉʤʲʨʪʥʦʩʪʪʘ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʘ ʚ ʣʠʮʝʚʦ-ʯʝʣʶʩʪʥʘʪʘ ʦʙʣʘʩʪ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʚʠʩʦʢʘ, ʧʦʨʘʜʠ ʙʣʠʟʦʩʪʪʘ ʥʘ ʞʠʟʥʝʥʦ ʚʘʞʥʠ ʦʨʛʘʥʠ (Riaz et al., 2018). ʂʘʪʦ ʧʨʠʯʠʥʘ ʟʘ 

ʛʦʣʷʤʘʪʘ ʚʘʨʠʘʮʠʷ ʚ ʨʝʟʫʣʪʘʪʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ ʩʲʱʦ ʚʨʝʤʝʪʦ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʧʨʠʜʨʫʞʘʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ ʠʣʠ ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʣʝʯʝʥʠʝ. 

ʇʨʝʟ 2004 ʛ. ʚ ʉʠʥʛʘʧʫʨ ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʦʚ ʧʦʢʘʟʘʪʝʣ ï LRINEC, ʩʲʟʜʘʜʝʥ ʩ ʮʝʣ ʧʦ-ʣʝʩʥʦ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʥʝʢʨʦʪʠʯʝʥ ʬʘʩʮʠʠʪ ʠ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ ʤʫ ʦʪ ʘʙʩʮʝʩ. 

ʇʦʢʘʟʘʪʝʣʷʪ ʩʲʜʲʨʞʘ 6 ʧʘʨʘʤʝʪʲʨʘ ï ʙʨʦʡ ʥʘ ʙʝʣʠʪʝ ʢʨʲʚʥʠ ʢʣʝʪʢʠ, CRP, Hgb, ʩʝʨʫʤʥʘ NA, 

ʛʣʶʢʦʟʘ ʠ ʩʝʨʫʤʝʥ Cr (Tran et al., 2025). ʇʦʢʘʟʘʪʝʣʠʪʝ ʩʘ ʠʟʙʨʘʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠ 

ʧʨʦʤʝʥʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʩʝʧʩʠʩ, ʢʦʡʪʦ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥ ʩ ʥʝʢʨʦʪʠʯʥʠʷ ʬʘʩʮʠʠʪ ʠ ʥʝ ʪʦʣʢʦʚʘ ʩ 

ʘʙʩʮʝʩʠʪʝ. ɿʘ ʚʩʝʢʠ ʧʦʢʘʟʘʪʝʣ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʦʯʢʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʨʝʣʘʮʠʷʪʘ ʤʫ ʩ 

ʥʝʨʦʪʠʯʥʠʷ ʬʘʩʮʠʠʪ, ʩʣʝʜ ʢʦʝʪʦ ʪʦʯʢʠʪʝ ʩʝ ʩʫʤʠʨʘʪ ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʥʠʚʦʪʦ ʥʘ ʨʠʩʢ. ʈʝʟʫʣʪʘʪ 

<=5 ʩʝ ʧʨʠʝʤʘ ʟʘ ʥʠʩʲʢ ʨʠʩʢ, >=6 ʩʲʤʥʠʪʝʣʝʥ ʩʣʫʯʘʡ ʠ ʧʨʠ ʨʝʟʫʣʪʘʪ >=8 ʨʠʩʢʲʪ ʩʝ ʧʨʠʝʤʘ ʟʘ 

ʚʠʩʦʢ (Tran et al., 2025). 

ʇʨʠ ʩʲʤʥʝʥʠʷ ʟʘ ʅʌ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʭʠʩʪʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ. 

ʍʠʩʪʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʢʘʟʚʘ ʦʙʰʠʨʥʘ ʧʦʚʲʨʭʥʦʩʪʥʘ ʥʝʢʨʦʟʘ ʩ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ, ʟʘʧʫʰʝʥʠ ʦʪ ʪʨʦʤʙʠ. ɺʲʚ ʬʘʩʮʠʷʪʘ ʠ ʧʦ-ʜʲʣʙʦʢʠʪʝ ʯʘʩʪʠ ʥʘ ʧʦʜʢʦʞʥʘʪʘ 
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ʪʲʢʘʥ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʤʝʨʝʥʠ ʧʣʲʪʥʠ ʘʛʨʝʛʘʪʠ ʦʪ ʥʝʫʪʨʦʬʠʣʠ (Salati, 2022). ʌʘʩʮʠʷʪʘ ʠ 

ʧʦʜʢʦʞʥʘʪʘ ʪʲʢʘʥ ʩʘ ʟʘʩʝʛʥʘʪʠ ʦʪ ʥʝʢʨʦʟʘ, ʢʦʷʪʦ ʙʝʟ ʘʜʝʢʚʘʪʥʦ ʣʝʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ 

ʨʘʟʧʨʦʩʪʨʘʥʠ ʢʲʤ ʤʫʩʢʫʣʠʪʝ. ɺʪʦʨʠʯʥʦʪʦ ʟʘʩʷʛʘʥʝ ʥʘ ʧʦ-ʜʲʣʙʦʢʠʪʝ ʤʫʩʢʫʣʥʠ ʩʣʦʝʚʝ 

ʢʣʠʥʠʯʥʦ ʩʝ ʠʟʷʚʷʚʘ ʩ ʤʠʦʟʠʪ ʠ ʤʠʦʥʝʢʨʦʟʘ (Salati, 2022). 

 

4. ɿɸʂʃʖʏɽʅʀɽ: 

ʅʝʢʨʦʪʠʯʥʠʷʪ ʬʘʩʮʠʠʪ ʠʟʠʩʢʚʘ ʘʛʨʝʩʠʚʥʘ ʪʝʨʘʧʠʷ, ʚʢʣʶʯʚʘʱʘ ʠʥʪʨʘʚʝʥʦʟʥʠ 

ʰʠʨʦʩʧʝʢʪʲʨʥʠ ʘʥʪʠʙʠʦʪʠʮʠ ʠ ʭʠʨʫʨʛʠʯʝʩʢʘ ʥʘʤʝʩʘ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʥʝʢʨʦʪʠʟʠʨʘʣʘʪʘ ʪʲʢʘʥ 

ʩ ʧʦʩʣʝʜʚʘʱʦ ʧʣʘʩʪʠʯʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʤʝʢʠʪʝ ʪʲʢʘʥʠ. ʅʷʢʦʠ ʘʚʪʦʨʠ ʜʦʧʲʣʚʘʪ ʪʝʨʘʧʠʷʪʘ 

ʩ ʠʥʪʨʘʚʝʥʦʟʝʥ ʠʤʫʥʦʛʣʦʙʫʣʠʥ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʠʤʫʥʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʭʠʧʝʨʙʘʨʥʘ 

ʢʠʩʣʦʨʦʜʥʘ ʪʝʨʘʧʠʷ, ʤʘʢʘʨ ʠ ʜʘ ʣʠʧʩʚʘʪ ʚʩʝ ʦʱʝ ʫʙʝʜʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ (Riaz et al., 2018). 
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ʃɽʏɽʅʀɽ ʅɸ ɹɸɿʆʎɽʃʋʃɸʈɽʅ ʂɸʈʎʀʅʆʄ ʏʈɽɿ ʇʃɸʉʊʀʂɸ ʉ 

ʊʒʂɸʅʀ ʇʆ ʉʒʉɽɼʉʊɺʆ 

ʅʠʢʦʣʘʡ ʇʘʚʣʦʚ1,2, ɺʘʥʷ ʈʫʞʠʥʦʚʘ2 

1ʂʣʠʥʠʢʘ ʧʦ ʣʠʮʝʚʦ-ʯʝʣʶʩʪʥʘ ʭʠʨʫʨʛʠʷ,  
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ʧʦ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
 

TREATMENT OF BASAL CELL CARCINOMA WITH SURGICAL 

RECONSTRUCTION 

Nikolay Pavlov1,2, Vanya Ruzhinova2 

1Clinic of Maxillofacial Surgery, UMHAT "St. George" ï Plovdiv 
2Department of Dental, Oral and Maxillofacial Surgery, 

Faculty of Dental Medicine, Medical University of Plovdiv 

 
Abstract:  Basal cell carcinoma is a non-malignant tumour of the skin and it is the most 

common type of carcinoma worldwide. This article presents a clinical case of a basal cell carcinoma. 

The patient is a 79-year old male, in adequate general condition, with facial asymmetry and a 

formation in the left parotid (preauricular) area. The formation is oval in shape with a soft 

consistency, suspected to be a tumour formation. Treatment included surgical excision of the 

formation and reconstruction of the surrounding tissues under general anesthesia. 

Keywords: basal cell carcinoma, plastic reconstruction, surgical treatment 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɹʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʷʪ ʚʠʜ ʪʫʤʦʨ ʥʘ ʢʦʞʘʪʘ, ʢʘʪʦ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʤʘʣʠʛʥʝʥʦʩʪ ʠ ʨʷʜʢʦ ʚʦʜʠ ʜʦ ʫʩʣʦʞʥʝʥʠʷ. ʊʦʟʠ ʚʠʜ 

ʢʘʨʮʠʥʦʤʠ ʩʘ ʭʝʪʝʨʦʛʝʥʥʘ ʛʨʫʧʘ, ʢʘʪʦ ʨʘʟʚʠʪʠʝʪʦ ʠʤ ʚʘʨʠʨʘ ʦʪ ʤʘʣʢʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʣʝʟʠʠ ʜʦ 

ʝʢʩʪʝʥʟʠʚʥʠ ʪʫʤʦʨʠ. ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʠʷ, ʨʠʩʢʲʪ ʦʪ ʧʦʷʚʘ ʥʘ ʪʦʟʠ ʚʠʜ ʢʘʨʮʠʥʦʤ ʚ ʭʦʜʘ ʥʘ 

ʞʠʚʦʪʘ ʝ ʦʢʦʣʦ 30%. ʇʦʨʘʜʠ ʥʠʩʢʘʪʘ ʤʫ ʤʘʣʠʛʥʝʥʦʩʪ ʠ ʤʘʣʢʠʷʪ ʧʨʦʮʝʥʪ ʩʤʲʨʪʥʦʩʪ ʚ ʤʥʦʛʦ 

ʜʲʨʞʘʚʠ ʥʷʤʘ ʥʘʧʲʣʥʦ ʪʦʯʥʘ ʩʪʘʪʠʩʪʠʢʘ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʥʠʷ ʢʘʨʮʠʥʦʤ 

(Basset-Seguin & Herms, 2020). 

ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʠʷ ʪʦʟʠ ʚʠʜ ʪʫʤʦʨ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʨʘʟʚʠʚʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʛʣʘʚʘʪʘ ʠ ʰʠʷʪʘ, 

ʥʘʡ-ʚʝʯʝ ʚ ʛʦʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʣʠʮʝʪʦ, ʘ ʚ 15-43% ʦʪ ʩʣʫʯʘʠʪʝ ʩʝ ʨʘʟʚʠʚʘ ʧʦ ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ 

ʪʷʣʦʪʦ (Lear et al., 1998). 

ɿʘ ʧʦʷʚʘʪʘ ʤʫ ʜʦʧʨʠʥʘʩʷʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʚʲʨʟʘʥʠ ʩʲʩ 

ʩʨʝʜʘʪʘ ʥʘ ʞʠʚʦʪ, ʛʝʥʝʪʠʯʥʘ ʧʨʝʜʠʩʧʦʟʠʷ, ʥʷʢʦʠ ʩʠʥʜʨʦʤʠ ʠ ʦʩʦʙʝʥʦʩʪʠ ʚʲʚ ʬʝʥʦʪʠʧʘ. 

ɻʝʦʛʨʘʬʩʢʘʪʘ ʰʠʨʠʥʘ ʩʲʱʦ ʠʤʘ ʟʥʘʯʝʥʠʝ, ʢʘʪʦ ʩʧʦʨʝʜ ʧʨʦʫʯʚʘʥʠʷ ʚ ɸʚʩʪʨʘʣʠʷ ʠʤʘ ʜʘʥʥʠ ʟʘ 

1000:100 000 ʩʣʫʯʘʠ ʟʘ ʛʦʜʠʥʘ, ʢʦʝʪʦ ʝ ʠ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʜʦʢʣʘʜʚʘʥʘ ʯʝʩʪʦʪʘ, ʘ ʚ ʉɸʑ 212-

407/100 000 ʩʣʫʯʘʠ ʧʨʠ ʞʝʥʠ ʠ ʤʲʞʝ. ɹʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʧʦʷʚʷʚʘ ʩʣʝʜ 

50 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʛʝʥʝʪʠʯʥʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ (ʟʘʙʦʣʷʚʘʥʠʷ ʢʘʪʦ ʧʠʛʤʝʥʪʥʘ 

ʢʩʝʨʦʜʝʨʤʘ xeroderma pigmentosum, ʩʠʥʜʨʦʤ ʥʘ ɻʦʨʣʠʥ) ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʷʚʠ ʠ ʚ ʧʦ-ʨʘʥʥʘ 

ʚʲʟʨʘʩʪ ï ʦʢʦʣʦ 40 ʛ. ʉʠʥʜʨʦʤʲʪ ʥʘ ɻʦʨʣʠʥ (ʩʠʥʜʨʦʤ ʥʘ ʙʘʟʘʣʥʦ ʢʣʝʪʲʯʝʥ ʥʝʚʫʩ) ʩʝ ʩʚʲʨʟʚʘ 

ʩ ʥʘʨʫʰʝʥʠʷ ʚ ʢʦʩʪʠʪʝ, ʢʦʞʘʪʘ, ʦʯʠʪʝ ʠ ʥʝʨʚʥʘʪʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʦʚʠʰʝʥ ʨʠʩʢ 

ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ. ɼʨʫʛʠ ʥʘʩʣʝʜʩʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʢʘʪʦ ʩʠʥʜʨʦʤ ʥʘ 
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ɹʘʟʝʢʩ ʩʲʱʦ ʩʝ ʩʤʷʪʘ ʯʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʦʷʚʘʪʘ ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ (Basset-Seguin & 

Herms, 2020). 

ʆʩʚʝʥ ʛʝʥʝʪʠʯʥʘʪʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ, ʜʨʫʛ ʦʩʥʦʚʝʥ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʚʦʜʠ ʜʦ ʦʙʨʘʟʫʚʘʥʝʪʦ 

ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ ʝ ʋɺ ʣʲʯʝʥʠʝʪʦ. ʏʝʩʪʦʪʦ ʠʟʣʘʛʘʥʝ ʥʘ ʩʣʲʥʮʝ, ʦʩʦʙʝʥʦ ʚ ʜʝʪʩʢʘ ʠ 

ʶʥʦʰʝʩʢʘ ʚʲʟʨʘʩʪ ʚʦʜʠ ʜʦ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ ʚ ʧʦ-

ʢʲʩʥʘ ʚʲʟʨʘʩʪ. ʇʦʨʘʜʠ ʋɺ ʣʝʯʝʥʠʝʪʦ, ʙʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʩʝ ʧʦʷʚʷʚʘ ʥʘʡ-ʯʝʩʪʦ ʚ 

ʦʙʣʘʩʪʠ ʠʟʣʦʞʝʥʠ ʥʘ ʩʣʲʥʮʝ. 

ʀʤʘ ʠ ʜʨʫʛʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʣʝʢʘʨʩʪʚʘ ʧʨʠʯʠʥʷʚʘʱʠ 

ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʧʦʚʪʘʨʷʱʠ ʩʝ ʥʘʨʘʥʷʚʘʥʠʷ ʥʘ ʢʦʞʘʪʘ, ʙʝʣʝʟʠ, ʭʨʦʥʠʯʥʠ ʷʟʚʠ, ʢʘʢʪʦ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʠʟʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʭʠʤʠʯʥʠ ʘʛʝʥʪʠ (Dika et al., 2020). 

ʍʠʩʪʦʣʦʛʠʯʥʦ, ʙʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʧʨʦʠʟʣʠʟʘ ʦʪ ʬʦʣʠʢʫʣʘʨʥʠ ʠ 

ʠʥʪʝʨʬʦʣʠʢʫʣʘʨʥʠ ʢʝʨʘʪʦʮʠʪʥʠ ʩʪʚʦʣʦʚʠ ʢʣʝʪʢʠ, ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʪʠʧʘ 

ï ʧʦʚʲʨʭʥʦʩʪʝʥ, ʚʲʟʣʦʚʠʜʝʥ, ʤʦʨʬʦʝʠʬʦʨʤʝʥ, ʤʝʪʘʪʠʧʠʯʝʥ ʠʣʠ ʙʘʟʦʩʢʚʘʤʦʟʝʥ. ʉʧʦʨʝʜ 

ʧʨʦʫʯʚʘʥʠʷ, ʚʲʟʣʦʚʠʜʥʠʷʪ ʪʠʧ ʝ ʧʨʝʦʙʣʘʜʘʚʘʱ, ʩ ʯʝʩʪʦʪʘ ʦʢʦʣʦ 60 % ʦʪ ʚʩʠʯʢʠ ʚʠʜʦʚʝ 

ʙʘʟʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤʠ, ʢʘʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʦʜʫʣʠ ʠ ʧʘʧʫʣʠ ʟʘʦʙʠʢʦʣʝʥʠ ʦʪ 

ʪʝʣʘʥʛʠʝʢʪʘʟʠʠ. ʇʦʚʲʨʭʥʦʩʪʥʠʷʪ ʠʣʠ ʩʫʧʝʨʬʠʮʠʘʣʝʥ ʚʠʜ ʝ ʩʣʝʜʚʘʱ ʧʦ ʯʝʩʪʦʪʘ (ʦʢʦʣʦ 20%). 

ʇʨʝʜʩʪʘʚʷ ʩʝ ʢʘʪʦ ʧʣʦʩʢʠ, ʝʨʠʪʝʤʘʪʦʟʥʠ ʧʣʘʢʠ ʩ ʦʣʶʱʚʘʥʝ ʠ ʜʦʙʨʝ ʠʟʨʘʟʝʥʠ ʛʨʘʥʠʮʠ. 

ʄʦʨʬʦʝʠʬʦʨʤʝʥʠʷʪ ʚʠʜ ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʙʣʝʜʠ ʧʣʘʢʠ ʩ ʥʝʜʦʙʨʝ ʠʟʨʘʟʝʥʠ ʛʨʘʥʠʮʠ, ʚ ʥʷʢʦʠ 

ʩʣʫʯʘʠ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʫʣʮʝʨʠʨʘʥʝ ʠ ʧʠʛʤʝʥʪʠʨʘʥʝ ʥʘ ʬʦʨʤʘʮʠʷʪʘ. 

ʂʣʠʥʠʯʥʦ, ʚ ʨʘʥʥʠʪʝ ʝʪʘʧʠ ʥʘ ʨʘʟʚʠʪʠʝ ʙʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ 

ʙʣʝʜʠ ʣʝʟʠʠ, ʣʝʢʦ ʧʦʚʜʠʛʥʘʪʠ ʥʘʜ ʦʢʦʣʥʘʪʘ ʢʦʞʘ, ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʩ ʚʠʜʠʤʠ ʜʠʣʘʪʠʨʘʥʠ 

ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ. ʉ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ, ʩʝ ʧʦʷʚʷʚʘʪ ʨʘʟʣʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ, ʢʦʠʪʦ 

ʧʨʘʚʷʪ ʜʠʬʝʨʝʥʮʠʨʘʥʝʪʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʪʨʫʜʥʦ. ɼʠʘʛʥʦʟʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʪʚʲʨʜʠ 

ʭʠʩʪʦʣʦʛʠʯʥʦ ʯʨʝʟ ʚʟʠʤʘʥʝ ʥʘ ʙʠʦʧʩʠʷ. 

ɿʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʩʝ ʠʟʧʦʣʟʚʘ ʙʠʦʧʩʠʷʪʘ, ʧʨʝʜʠ ʜʘ ʩʝ 

ʧʨʝʤʠʥʝ ʢʲʤ ʩʠʩʪʝʤʥʦ ʠʣʠ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʣʝʟʠʷʪʘ ʝ ʤʘʣʢʘ ʠ ʩ 

ʭʘʨʘʢʪʝʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʪʦʟʠ ʚʠʜ ʢʘʨʮʠʥʦʤ, ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ 

ʜʝʨʤʦʩʢʦʧʠʷʪʘ. ʏʨʝʟ ʪʦʟʠ ʤʝʪʦʜ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʦʚʘʣʥʠ ʛʥʝʟʜʘ ʠ ʛʣʦʙʫʣʠ, 

ʧʦʚʲʨʭʥʦʩʪʥʠ ʪʝʣʝʘʥʛʠʝʢʪʘʟʠʠ, ʝʨʦʟʠʠ ʠ ʧʠʛʤʝʥʪʘʮʠʠ, ʠ ʧʦʜʧʦʤʘʛʘ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ 

ʭʠʩʪʦʧʘʪʦʣʦʛʠʯʥʠʷʪ ʩʫʙʪʠʧ (Basset-Seguin & Herms, 2020). 

ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ ʩʝ ʧʨʘʚʠ ʩʲʩ ʩʢʚʘʤʦʟʝʥ ʢʘʨʮʠʥʦʤ, ʝʢʟʝʤʘ, ʧʩʦʨʠʘʟʠʩ, 

ʘʢʪʠʥʠʯʥʘ ʢʝʨʘʪʦʟʘ, molloscum contagiosum ʠ ʜʨ. (Lear et al., 1998). 

 

2. ʀɿʃʆɾɽʅʀɽ 

ʇʨʝʜʩʪʘʚʷʤʝ ʩʣʫʯʘʡ ʥʘ ʧʘʮʠʝʥʪ ʩ ʙʘʟʦʮʝʣʫʣʘʨʝʥ 

ʢʘʨʮʠʥʦʤ ʚ ʣʷʚʘ ʧʨʝʘʫʨʠʢʫʣʘʨʥʘ ʦʙʣʘʩʪ, ʣʝʢʫʚʘʥ ʯʨʝʟ 

ʝʢʩʮʠʟʠʷ ʥʘ ʬʦʨʤʘʮʠʷʪʘ ʠ ʧʦʩʣʝʜʚʘʱʘ ʧʣʘʩʪʠʢʘ ʩ ʪʲʢʘʥʠ 

ʧʦ ʩʲʩʝʜʩʪʚʦ. 

ʇʘʮʠʝʥʪʲʪ ɻ.ɸ. ʦʪ ʤʲʞʢʠ ʧʦʣ ʥʘ 79 ʛʦʜ. ʧʦʪʲʨʩʠ 

ʧʦʤʦʱ ʚ ʢʣʠʥʠʢʘʪʘ ʧʦ ʃʠʮʝʚʦ-ʯʝʣʶʩʪʥʘ ʭʠʨʫʨʛʠʷ ʢʲʤ 

ʋʄɹɸʃ ñʉʚ. ɻʝʦʨʛʠò ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʦʙʨʘʟʫʚʘʥʠʝ ʥʘ 

ʣʠʮʝʪʦ, ʢʦʝʪʦ ʩʝ ʝ ʧʦʷʚʠʣʦ ʧʨʝʜʠ ʥʷʢʦʣʢʦ ʤʝʩʝʮʘ ʠ ʝ 

ʥʘʨʘʩʪʥʘʣʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʧʦʩʣʝʜʲʢ. 

ʇʨʠ ʦʙʝʢʪʠʚʥʦ ʢʣʠʥʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʣʷʚʘ 

ʦʢʦʣʦʫʰʥʘ ʦʙʣʘʩʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʣʠʮʝʚʘ ʘʩʠʤʝʪʨʠʷ, 

ʜʲʣʞʘʱʘ ʩʝ ʥʘ ʬʦʨʤʘʮʠʷ ʩ ʦʚʘʣʥʘ ʬʦʨʤʘ ʠ ʤʝʢʦʚʘʪʘ 

ʢʦʥʩʠʩʪʝʥʮʠʷ, ʭʠʧʝʨʝʤʠʨʘʥʘ ʥʘʜʣʝʞʘʱʘ ʢʦʞʘ. ʇʨʠ 

ʧʘʣʧʘʮʠʷ ʠʤʘ ʙʦʣʝʟʥʝʥʦʩʪ ʩ ʫʤʝʨʝʥ ʠʥʪʝʥʟʠʪʝʪ (ʩʥ.1). 

ʇʨʠ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ ʚʣʷʚʦ, 

ʧʨʝʘʫʨʠʢʫʣʘʨʥʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʭʠʧʦʜʝʥʩʥʘ ʣʝʟʠʷ ʩ 

ʢʘʣʮʠʬʠʢʘʪʠ ʩʨʝʜ ʥʝʷ, ʩ ʦʚʘʣʥʘ ʬʦʨʤʘ, ʩ ʛʣʘʜʢʠ ʠ 

ʥʝʨʝʟʢʠ ʢʦʥʪʫʨʠ. ʃʷʚʘʪʘ ʧʘʨʦʪʠʜʥʘ ʞʣʝʟʘ ʠ ʦʩʪʘʥʘʣʠʪʝ 

ʩʪʨʫʢʪʫʨʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʰʠʷʪʘ ʩʘ ʩʲʩ ʟʘʧʘʟʝʥʘ ʬʦʨʤʘ, 

 
ʉʥʠʤʢʘ 1. ʌʦʨʤʘʮʠʷ ʚ ʣʷʚʘ 

ʦʢʦʣʦʫʰʥʘ ʦʙʣʘʩʪ. 
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ʢʦʥʪʫʨʠ ʠ ʜʝʥʩʠʪʝʪ. ʅʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʧʘʪʦʣʦʛʠʯʥʦ ʫʛʦʣʝʤʝʥʠ ʰʠʡʥʠ, ʩʫʙʤʘʥʜʠʙʫʣʘʨʥʠ ʠ 

ʩʫʙʤʝʥʪʘʣʥʠ ʣʠʤʬʥʠ ʚʲʟʣʠ. 

ʃʝʯʝʥʠʝʪʦ ʩʝ ʠʟʚʲʨʰʠ ʯʨʝʟ ʝʢʩʮʠʟʠʨʘʥʝ ʥʘ ʪʫʤʦʨʥʘʪʘ ʬʦʨʤʘʮʠʷ ʧʦʜ ʦʙʱʘ ʘʥʝʩʪʝʟʠʷ. 

ʊʫʤʦʨʲʪ ʩʝ ʝʢʩʮʠʟʠʨʘ ʜʦ ʟʜʨʘʚʠ ʪʲʢʘʥʠ, ʘ ʩʣʝʜ ʪʦʚʘ ʩʝ ʠʟʚʲʨʰʠ ʱʘʪʝʣʥʘ ʨʝʚʠʟʠʷ ʠ ʭʝʤʦʩʪʘʟʘ. 

ɿʘ ʟʘʢʨʠʚʘʥʝ ʥʘ ʜʝʬʝʢʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʤʝʪʦʜʘ ʥʘ ʧʣʘʩʪʠʢʘ ʯʨʝʟ ʪʲʢʘʥʠ ʧʦ ʩʲʩʝʜʩʪʚʦ ʠ 

ʧʦʩʣʝʜʚʘʱ ʰʝʚ ʥʘ ʨʘʥʘʪʘ (ʩʥ. 2, 3, 4). 

ʉʣʝʜ ʭʠʩʪʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʧʦʪʚʲʨʜʠ ʜʠʘʛʥʦʟʘʪʘ ʙʘʟʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ ʩ 

ʨʘʟʤʝʨʠ 2.5 ʩʤ ʠ ʧʲʣʥʦ ʭʠʨʫʨʛʠʯʥʦ ʠʟʨʷʟʚʘʥʝ. ʏʨʝʟ ʩʧʘʟʚʘʥʝ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 

ʦʥʢʦʣʦʛʠʯʥʘʪʘ ʭʠʨʫʨʛʠʷ, ʫʩʧʷʭʤʝ ʜʘ ʧʦʩʪʠʛʥʝʤ ʥʝ ʩʘʤʦ ʧʲʣʥʘ ʝʢʩʮʠʟʠʷ ʥʘ ʪʫʤʦʨʘ, ʥʦ ʠ 

ʦʪʣʠʯʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʠ ʝʩʪʝʪʠʯʝʥ ʨʝʟʫʣʪʘʪ. 
 

   
ʉʥʠʤʢʘ 2. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ 

ʠʟʛʣʝʜ 

ʉʥʠʤʢʘ 3. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ 

ʠʟʛʣʝʜ ʩʣʝʜ 45 ʜʥʠ 

ʉʥʠʤʢʘ 4. ʇʦʩʪʦʧʝʨʘʪʠʚʝʥ 

ʠʟʛʣʝʜ ʩʣʝʜ 2 ʛʦʜʠʥʠ 

 

3. ɼʀʉʂʋʉʀʗ 

ʀʤʘ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʙʘʟʦʮʝʣʫʣʘʨʥʠʷ ʢʘʨʮʠʥʦʤ ï ʭʠʨʫʨʛʠʯʥʠ ( 

ʝʢʩʮʠʟʠʷ, ʤʠʢʨʦʛʨʘʬʩʢʘ ʭʠʨʫʨʛʠʷ ʧʦ Mohs), ʬʠʟʠʯʝʩʢʠ ʜʝʩʪʨʫʢʪʠʚʥʠ ʤʝʪʦʜʠ ( ʢʨʠʦʭʠʨʫʨʛʠʷ, 

ʢʶʨʝʪʘʞ, ʢʘʫʪʝʨʠʟʘʮʠʷ) ʠ ʥʝʭʠʨʫʨʛʠʯʥʠ ʤʝʪʦʜʠ (ʬʦʪʦʜʠʥʘʤʠʯʥʘ ʪʝʨʘʧʠʷ, ʨʘʜʠʦʪʝʨʘʧʠʷ, 

ʪʦʧʠʢʘʣʝʥ 5-ʜʣʫʦʨʦʫʨʘʮʠʣ) (Malec et al.,2016). ʅʘʡ-ʯʝʩʪʦ ʣʝʯʝʥʠʝʪʦ ʥʘ ʪʦʟʠ ʚʠʜ ʢʘʨʮʠʥʦʤʠ 

ʩʝ ʠʟʚʲʨʰʚʘ ʭʠʨʫʨʛʠʯʥʦ, ʢʘʪʦ ʪʦʟʠ ʤʝʪʦʜ ʧʦʟʚʦʣʷʚʘ ʥʘʧʲʣʥʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʬʦʨʤʘʮʠʷʪʘ ʯʨʝʟ 

ʝʢʩʮʠʟʠʷ ʠ ʥʘʤʘʣʷʚʘ ʨʠʩʢʲʪ ʦʪ ʨʝʮʠʜʠʚʠ. ʉʧʦʨʝʜ ʩʲʚʨʝʤʝʥʥʠ ʧʨʦʪʦʢʦʣʠ ʛʨʘʥʠʮʠʪʝ ʥʘ 

ʝʢʩʮʠʟʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʦʪ 2 ʜʦ 5 ʤʤ ʧʨʠ ʪʫʤʦʨʠ ʩ ʥʠʩʲʢ ʨʠʩʢ ʟʘ ʨʝʮʠʜʠʚ, ʠ ʦʪ 5 ʤʤ ʜʦ 15 

ʤʤ ʧʨʠ ʣʝʟʠʠ ʩ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʨʝʮʠʜʠʚʠ (Basset-Seguin & Herms, 2020). ɿʘ ʦʧʪʠʤʘʣʝʥ 

ʝʩʪʝʪʠʯʝʥ ʨʝʟʫʣʪʘʪ ʠʤʘ ʟʥʘʯʝʥʠʝ ʚʥʠʤʘʪʝʣʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʠ ʦʪʧʨʝʧʘʨʠʨʘʥʝ ʥʘ 

ʤʝʢʦʪʲʢʘʥʥʦʪʦ ʣʘʤʙʦ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʛʲʚʢʘʚʦ, ʩ ʘʜʝʢʚʘʪʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʲʢʘʥ, 

ʧʦʜʭʦʜʷʱʘ ʪʝʢʩʪʫʨʘ, ʜʘ ʧʦʟʚʦʣʷʚʘ ʣʝʩʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʦʪʧʨʝʧʘʨʠʨʘʥʝ ʠ ʤʠʥʠʤʘʣʥʠ 

ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʜʦʥʦʨʩʢʘʪʘ ʟʦʥʘ (Malec et al.., 2016). ɽʢʩʮʠʟʠʷʪʘ ʩ ʧʦʩʣʝʜʚʘʱʘ ʧʣʘʩʪʠʢʘ ʩ 

ʪʲʢʘʥʠ ʧʦ ʩʲʩʝʜʩʪʚʦ ʧʦʟʚʦʣʷʚʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʝʩʪʝʪʠʯʝʥ ʨʝʟʫʣʪʘʪ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʥʦʨʤʘʣʥʘʪʘ ʬʫʥʢʮʠʷ. 

 

4. ɿɸʂʃʖʏɽʅʀɽ 

ɹʘʟʦʮʝʣʫʣʘʨʥʠʷʪ ʢʘʨʮʠʥʦʤ ʝ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠʷʪ ʪʫʤʦʨ ʥʘ ʢʦʞʘʪʘ, ʩ ʣʦʢʘʣʠʟʘʮʠʷ 

ʧʨʝʜʠʤʥʦ ʚʲʨʭʫ ʠʟʣʦʞʝʥʠ ʥʘ ʋɺ ʣʲʯʝʥʠʷ ʦʙʣʘʩʪʠ ʥʘ ʣʠʮʝʪʦ ʠ ʪʷʣʦʪʦ. ʇʣʘʩʪʠʢʘʪʘ ʩ ʪʲʢʘʥʠ 

ʧʦ ʩʲʩʝʜʩʪʚʦ ʧʦʟʚʦʣʷʚʘ ʝʬʝʢʪʠʚʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʢʦʞʥʠʷ ʜʝʬʝʢʪ, ʢʘʪʦ ʮʝʣʪʘ ʝ ʯʨʝʟ 

ʚʥʠʤʘʪʝʣʥʦ ʧʣʘʥʠʨʘʥʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʤʘʢʩʠʤʘʣʥʦ ʝʩʪʝʩʪʚʝʥʦ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ 

ʪʲʢʘʥʠ (Brenner & Moyer, 2017). 
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ʅɽɺʈʆʌʀɹʈʆʄɸʊʆɿɸ ʊʀʇ 1 (ɹʆʃɽʉʊ ʅɸ ʈɽʂʃʀʅɻʍɸʋɿɽʅ) 

ʅʠʢʦʣʘʡ ʇʘʚʣʦʚ1,2, ɺʠʣʠ ʊʨʘʡʢʦʚʘ-ʂʘʨʘʜʞʦʚʘ1 

1ʂʘʪʝʜʨʘ ʧʦ ʜʝʥʪʘʣʥʘ, ʦʨʘʣʥʘ ʠ ʣʠʮʝʚʦ-ʯʝʣʶʩʪʥʘ ʭʠʨʫʨʛʠʷ, ʌʘʢʫʣʪʝʪ 

ʧʦ ʜʝʥʪʘʣʥʘ ʤʝʜʠʮʠʥʘ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʣʠʥʠʢʘ ʧʦ ʣʠʮʝʚʦ-ʯʝʣʶʩʪʥʘ ʭʠʨʫʨʛʠʷ, 

ʋʄɹɸʃ Ăʉʚ. ɻʝʦʨʛʠñ, ʇʣʦʚʜʠʚ 
 

NEUROFIBROMATOSIS  TYPE 1 (RECKLINGHAUSEN 'S DISEASE) 

Nikolay Pavlov1,2, Vili  Traykova-Karadzhova1 

1Department of Dental, Oral and Maxillofacial Surgery, 

Faculty of Dental Medicine, Medical University of Plovdiv 
2Clinic of Maxillofacial Surgery, UMHAT "St. George" ï Plovdiv 

 
Abstract:  Neurofibromatosis (NF) is a neurocutaneous syndrome characterized by the 

development of tumors of the central or peripheral nervous system including the brain, spinal cord, 

organs, skin, and bones. Neurofibromatosis (NF) is not a single disorder. There are three types of 

NF: NF1 accounting for 96% of all cases, NF2 in 3%, and schwannomatosis (SWN) in <1%. 

Neurofibromatosis type 1 (NF1) is a multisystem genetic disease that is typically associated with 

cutaneous, neurological, and orthopedic manifestations. NF1 is one of the most common autosomal 

dominant conditions of the nervous system, with a high degree of variability in the clinical 

presentation, which can include multiple neoplasms, as well as cutaneous, vascular, bone, and 

cognitive features. Some of these manifestations overlap with other genetic conditions. Accurate 

diagnosis of NF1 is important for individualizing clinical care and genetic counseling. 

Keywords: neurofibromatosis, nervous system, neoplasms, genetic conditions, skin, bones 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʅʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ 1 (NF1), ʠʟʚʝʩʪʥʘ ʧʨʝʜʠ ʢʘʪʦ ʙʦʣʝʩʪ ʥʘ ʬʦʥ ʈʝʢʣʠʥʛʭʘʫʟʝʥ, ʝ 

ʥʝʚʨʦʛʝʥʝʪʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, ʢʦʝʪʦ ʚʝʨʦʷʪʥʦ ʝ ʩʲʱʝʩʪʚʫʚʘʣʦ ʚ ʜʨʝʚʥʦʩʪʪʘ, ʢʘʪʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʥʘ ʠʟʢʫʩʪʚʦʪʦ ʠ ʣʠʪʝʨʘʪʫʨʘʪʘ ʦʪ 3-ʪʠ ʚʝʢ ʧʨ.ʥ.ʝ. ʜʦʢʫʤʝʥʪʠʨʘʪ ʦʧʠʩʘʥʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ (Ruggieri et al., 2018). ʇʨʝʟ 1849 ʛ. ʠʨʣʘʥʜʩʢʠʷʪ ʭʠʨʫʨʛ ʥʘ ʠʤʝ ʈʦʙʲʨʪ ʋ. ʉʤʠʪ 

ʜʠʬʝʨʝʥʮʠʨʘ ʧʘʮʠʝʥʪʠ ʩ ʪʨʘʚʤʘʪʠʯʥʠ ʥʝʚʨʦʤʠ ʦʪ ʪʝʟʠ ʩʲʩ ʩʣʫʯʘʠ ʥʘ ʤʥʦʞʝʩʪʚʝʥʠ 

ʠʜʠʦʧʘʪʠʯʥʠ ʥʝʚʨʦʤʠ (Ruggieri et al., 2018). ɺʲʧʨʝʢʠ ʪʦʚʘ, ʝʜʚʘ ʧʨʝʟ 1882 ʛ. ʙʦʣʝʩʪʪʘ ʝ 

ʥʘʧʲʣʥʦ ʨʘʟʧʦʟʥʘʪʘ: ʥʝʤʩʢʠʷʪ ʧʘʪʦʣʦʛ ʌʨʝʜʝʨʠʢ ʬʦʥ ʈʝʢʣʠʥʛʭʘʫʟʝʥ ʧʫʙʣʠʢʫʚʘ ʟʘ ʧʲʨʚʠ ʧʲʪ 

ʢʣʘʩʠʯʝʩʢʘ ʤʦʥʦʛʨʘʬʠʷ, ʚ ʢʦʷʪʦ ʦʧʠʩʚʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʢʘʢʪʦ ʠ ʧʘʪʦʣʦʛʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ 

ʥʝʚʨʦʬʠʙʨʦʤʠʪʝ (von Recklinghausen, 1882). ʍʘʤʘʨʪʦʤʠʪʝ ʥʘ ʠʨʠʩʘ (ʥʦʜʫʣʠʪʝ ʥʘ Lisch) ʩʘ 

ʦʧʠʩʘʥʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ NF1 ʦʪ ʘʚʩʪʨʠʡʩʢʠʷ ʦʬʪʘʣʤʦʣʦʛ Karl Lisch ʧʨʝʟ 1937 ʛ. 

(Richetta et al., 2004) 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ 1 (NF1) ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 1:2500 ʜʦ 

1:3500 ʧʨʠ ʧʘʮʠʝʥʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʪʥʠʯʝʩʢʠ ʠ ʨʘʩʦʚʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʅʷʤʘ 

ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʠʝ ʢʲʤ ʤʲʞʢʠ ʠʣʠ ʞʝʥʩʢʠ ʧʦʣ. (Tamura, 2021) ɺʲʧʨʝʢʠ ʯʝ ʝ ʘʚʪʦʟʦʤʥʦ 

ʜʦʤʠʥʘʥʪʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʩʘʤʦ 50% ʦʪ ʭʦʨʘʪʘ ʠʤʘʪ ʟʘʩʝʛʥʘʪ ʯʣʝʥ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʩ NF1 

(ʬʘʤʠʣʥʠ ʩʣʫʯʘʠ), ʧʦʨʘʜʠ ʪʦʚʘ ʧʨʠ 50% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʱʝ ʙʲʜʘʪ ʧʲʨʚʠʷ ʯʦʚʝʢ ʟʘʩʝʛʥʘʪ ʦʪ 

NF1 ʚ ʩʝʤʝʡʩʪʚʦʪʦ, ʦʪ ʩʧʦʨʘʜʠʯʥʘ ʤʫʪʘʮʠʷ ʚ ʛʝʥʘ NF1. ʍʨʦʤʦʟʦʤʠʪʝ ʧʦʣʫʯʝʥʠ ʧʦ ʙʘʱʠʥʘ 

ʣʠʥʠʷ ʩʘ ʩʧʦʨʘʜʠʯʥʠ ʤʫʪʘʮʠʠ. (Tamura, 2021) ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ, 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪʘ ʝ ʥʘʤʘʣʝʥʘ ʩ 8-15 ʛʦʜʠʥʠ, ʘ ʟʣʦʢʘʯʝʩʪʚʝʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʩʘ 
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ʦʩʥʦʚʥʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪ ʧʨʝʜʠ 30-ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. (Tamura, 2021) ʇʘʮʠʝʥʪʠʪʝ ʩ 

ʢʣʠʥʠʯʥʘ ʠʟʷʚʘ ʥʘ ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʧʲʨʚʠ ʪʠʧ ʩʘ ʦʪʥʦʩʠʪʝʣʥʦ ʨʝʜʢʠ. 

 

2. ʆʇʀʉɸʅʀɽ ʅɸ ʉʃʋʏɸʁ 

ʇʨʝʜʩʪʘʚʷʤʝ ʩʣʫʯʘʡ ʥʘ ʧʘʮʠʝʥʪ ʦʪ ʤʲʞʢʠ ʧʦʣ ʥʘ 21 ʛʦʜʠʥʠ, ʧʨʠ ʢʦʛʦʪʦ ʧʦ ʚʨʝʤʝ ʥʘ 

ʧʨʝʛʣʝʜ ʧʦ ʜʨʫʛ ʧʦʚʦʜ ʝ ʟʘʙʝʣʷʟʘʥʘ ʪʫʤʦʨʥʘ ʤʝʢʦʪʲʢʘʥʥʘ ʤʘʩʘ ʚ ʛʦʨʥʠʷ ʦʢʮʠʧʠʪʘʣʝʥ ʦʪʜʝʣ, 

ʧʨʦʠʟʣʠʟʘʱʘ ʦʪ ʧʦʢʨʠʚʥʠʪʝ ʤʝʢʠ ʪʲʢʘʥʠ (ʩʥʠʤʢʠ 1 ʠ 2). ʌʦʨʤʘʮʠʷʪʘ ʙʝ ʩ ʧʣʲʪʥʦ-ʝʣʘʩʪʠʯʥʘ 

ʢʦʥʩʠʩʪʝʥʮʠʷ, ʨʘʟʧʦʣʦʞʝʥʘ ʥʘ ʰʠʨʦʢʘ ʦʩʥʦʚʘ, ʫʤʝʨʝʥʦ ʙʦʣʝʟʥʝʥʘ ʧʨʠ ʧʘʣʧʘʮʠʷ. ʅʘʜʣʝʞʘʪʘ 

ʢʦʞʘ ʙʝ ʩ ʮʚʷʪ, ʧʦʜʦʙʝʥ ʥʘ ʦʢʦʣʥʘʪʘ. ʌʦʨʤʘʮʠʷʪʘ ʙʝ ʧʦʜʚʠʞʥʘ ʩʧʨʷʤʦ ʧʦʜʣʝʞʘʱʠʷ ʧʝʨʠʦʩʪ. 

ɺʟʝ ʩʝ ʨʝʰʝʥʠʝ ʜʘ ʩʝ ʝʢʩʪʠʨʧʠʨʘ. ʆʧʝʨʘʪʠʚʥʘʪʘ ʠʥʪʝʨʚʝʥʮʠʷ ʩʝ ʦʩʲʱʝʩʪʚʠ ʧʦʜ ʦʙʱʘ 

ʠʥʪʫʙʘʮʠʦʥʥʘ ʘʥʝʩʪʝʟʠʷ. ʇʨʝʟ ʢʦʞʝʥ ʨʘʟʨʝʟ ʩ ʜʲʣʞʠʥʘ ʦʢʦʣʦ 3 ʩʤ ʠ ʩʣʝʜ ʧʦʩʣʦʡʥʦ 

ʦʪʧʨʝʧʘʨʠʨʘʥʝ ʥʘ ʪʲʢʘʥʠʪʝ, ʩʝ ʝʢʩʪʠʨʧʠʨʘ ʬʦʨʤʘʮʠʷʪʘ. ʅʘʣʦʞʠ ʩʝ ʧʨʝʢʲʩʥʘʪ ʝʜʠʥʠʯʝʥ ʰʝʚ. 

ʇʘʪʦʭʠʩʪʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʪʚʲʨʜʠ, ʯʝ ʦʪʩʪʨʘʥʝʥʘʪʘ ʬʦʨʤʘʮʠʷ ʧʦʢʘʟʚʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʥʝʚʨʦʬʠʙʨʦʤ. ʂʦʥʮʠʪʝ ʩʝ ʦʪʩʪʨʘʥʠʭʘ ʥʘ ʩʝʜʤʠʷ ʧʦʩʪʦʧʝʨʘʪʠʚʝʥ ʜʝʥ. 

ʈʘʥʘʪʘ ʟʘʟʜʨʘʚʷ ʧʲʨʚʠʯʥʦ. ʇʘʮʠʝʥʪʲʪ ʙʝ ʥʘʩʦʯʝʥ ʟʘ ʛʝʥʝʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʢʦʝʪʦ ʧʦʪʚʲʨʜʠʭʘ ʥʘʣʠʯʠʝ ʥʘ ʤʫʪʘʮʠʷ ʚ ʭʨʦʤʦʟʦʤʘ 17. 
 

   
ʉʥʠʤʢʘ1. ɽʢʩʪʨʘʦʨʘʣʝʥ 

ʦʛʣʝʜ-ʧʨʦʬʠʣ  

ʉʥʠʤʢʘ 2. ɽʢʩʪʨʘʦʨʘʣʝʥ 

ʦʛʣʝʜ-ʘʥʬʘʩ 

ʉʥʠʤʢʘ 3. ɽʢʩʪʨʘʦʨʘʣʝʥ 

ʦʛʣʝʜ 

 
3. ɼʀʉʂʋʉʀʗ 

NF1 ʢʘʪʦ ʘʚʪʦʟʦʤʥʦ ʜʦʤʠʥʘʥʪʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʤʫʪʘʮʠʷʪʘ ʥʘ ʛʝʥ NF-1 

(ʚ ʭʨʦʤʦʟʦʤʘ 17), ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʬʝʥʦʪʠʧʥʠ ʠ ʛʝʥʦʪʠʧʥʠ ʧʨʦʷʚʠ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʩʘ 

ʟʘʩʝʛʥʘʪʠ ʚʩʠʯʢʠ ʧʦʢʦʣʝʥʠʷ (Rasmussen & Friedman, 2000). 

ʉʧʦʨʝʜ ɸʤʝʨʠʢʘʥʩʢʘʪʘ ʘʩʦʮʠʘʮʠʷ ʧʦ ʥʝʚʨʦʭʠʨʫʨʛʠʷ, ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘʪʘ ʝ ʚʠʜ 

ʬʘʢʦʤʘʪʦʟʘ ʠʣʠ ʩʠʥʜʨʦʤ ʩ ʥʝʚʨʦʣʦʛʠʯʥʠ ʠ ʢʦʞʥʠ ʧʨʦʷʚʠ, ʢʘʪʦ ʨʷʜʢʦ ʛʝʥʝʪʠʯʥʦ ʟʘʙʦʣʷʚʘʥʝ 

ʧʨʠʯʠʥʷʚʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠ ʪʫʤʦʨʠ ʥʘ ʥʝʨʚʠʪʝ ʠ ʚ ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ ʪʷʣʦʪʦ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʢʦʞʘʪʘ. ʇʨʠ ʥʷʢʦʠ ʭʦʨʘ ʩ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ ʥʝʚʨʦʣʦʛʠʯʥʠʪʝ ʧʨʦʙʣʝʤʠ ʩʘ ʝʜʚʘ ʟʘʙʝʣʝʞʠʤʠ, 

ʜʦʢʘʪʦ ʜʨʫʛʠ ʩʘ ʩʠʣʥʦ ʟʘʩʝʛʥʘʪʠ (Faro et al., 2000). 

ʅʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ 1 (NF1) ʩʝ ʧʦʷʚʷʚʘ ʧʨʠ ʨʘʞʜʘʥʝʪʦ ʠʣʠ ʚ ʨʘʥʥʦʪʦ ʜʝʪʩʪʚʦ, ʢʘʪʦ 

ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʤʥʦʞʝʩʪʚʦ ʩʚʝʪʣʦʢʘʬʷʚʠ ʧʝʪʥʘ, ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʚ ʩʣʘʙʠʥʠʪʝ ʠ 

ʧʦʜʤʠʰʥʠʮʠʪʝ, ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠ ʪʫʤʦʨʠ ʧʦʜ ʢʦʞʘʪʘ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʠ ʧʨʦʷʚʠ ʦʪ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʥʠʷ ʘʧʘʨʘʪ ʢʘʪʦ ʫʛʦʣʝʤʷʚʘʥʝ ʠ ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʢʦʩʪʠʪʝ, ʠʟʢʨʠʚʷʚʘʥʝ ʥʘ ʛʨʲʙʥʘʯʥʠʷ 

ʩʪʲʣʙ (ʩʢʦʣʠʦʟʘ). ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ NF1 ʪʫʤʦʨʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʚʠʷʪ ʠ ʚ ʤʦʟʲʢʘ, 

ʯʝʨʝʧʥʦʤʦʟʲʯʥʠʪʝ ʥʝʨʚʠ ʠʣʠ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ (Nix et al., 2020). 

ʅʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ 1 (NF1) ʩʝ ʩʨʝʱʘ ʠ ʩ ʜʨʫʛʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʢʘʪʦ: ɹʦʣʝʩʪ ʥʘ ʬʦʥ 

ʈʝʢʣʠʥʛʭʘʫʟʝʥ, ʌʘʢʦʤʘʪʦʟʘ ʥʘ ʬʦʥ ʈʝʢʣʠʥʛʭʘʫʟʝʥ, ʅʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʬʦʥ ʈʝʢʣʠʥʛʭʘʫʟʝʥ, 

ʄʥʦʞʝʩʪʚʝʥ ʥʝʚʨʦʬʠʙʨʦʤ ʠʣʠ ʇʝʨʠʬʝʨʥʘ ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ. 

ʂʣʠʥʠʯʥʠʪʝ ʩʠʤʧʪʦʤʠ, ʩ ʢʦʠʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ 1 (NF1) ʩʘ: 

ʥʘʣʠʯʠʝʪʦ ʥʘ 6 ʠʣʠ ʧʦʚʝʯʝ ʧʝʪʥʘ ʪʠʧ Ăcaf®-au-laitñ ʧʦ ʢʦʞʘʪʘ, ʣʫʥʠʯʢʠ ʧʦʜ ʤʠʰʥʠʮʠʪʝ ʠʣʠ ʚ 
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ʦʙʣʘʩʪʪʘ ʥʘ ʩʣʘʙʠʥʠʪʝ, ʥʝʚʨʦʬʠʙʨʦʤʠ, ʧʣʝʢʩʠʬʦʨʤʝʥʠ ʥʝʚʨʦʬʠʙʨʦʤʠ, ʥʦʜʫʣʠʪʝ ʥʘ Lisch, 

ʪʠʙʠʘʣʥʘ ʜʠʩʧʣʘʟʠʷ ʠ ʩʢʦʣʠʦʟʘ, ʛʣʠʦʤ ʥʘ ʟʨʠʪʝʣʥʠʷ ʥʝʨʚ ʠ ʜʨʫʛʠ (Nix et al., 2020). 

ʇʝʪʥʘʪʘ ʪʠʧ Ăcaf®-au-laitñ ʩʘ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʧʦ ʛʲʨʜʠʪʝ, ʛʲʨʙʘ, ʪʘʟʘ, ʣʘʢʪʠʪʝ ʠ 

ʢʦʣʝʥʝʪʝ. ʊʝʟʠ ʧʝʪʥʘ ʤʦʛʘʪ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ ʧʨʠ ʨʘʞʜʘʥʝʪʦ ʠʣʠ ʜʘ ʩʝ ʧʦʷʚʷʪ ʚ ʨʘʥʥʘ ʜʝʪʩʢʘ 

ʚʲʟʨʘʩʪ. ʄʝʞʜʫ 10 ʠ 15 ʛʦʜʠʥʠ ʧʦ ʢʦʞʘʪʘ ʤʦʛʘʪ ʜʘ ʟʘʧʦʯʥʘʪ ʜʘ ʩʝ ʧʦʷʚʷʚʘʪ ʦʙʨʘʟʫʚʘʥʠʷ ʩ 

ʪʝʣʝʩʝʥ ʮʚʷʪ ʩ ʨʘʟʣʠʯʥʠ ʨʘʟʤʝʨʠ ʠ ʬʦʨʤʠ. ʄʦʞʝ ʜʘ ʠʤʘ ʧʦ-ʤʘʣʢʦ ʦʪ 10 ʦʪ ʪʝʟʠ ʦʙʨʘʟʫʚʘʥʠʷ 

ʠʣʠ ʭʠʣʷʜʠ (Nix et al., 2020). 

ɼʦʧʲʣʥʠʪʝʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʥʝʦʙʠʯʘʡʥʦ ʛʦʣʷʤʘ ʛʣʘʚʘ 

(ʤʘʢʨʦʮʝʬʘʣʠʷ) ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʲʢ ʨʲʩʪ. ʄʦʛʘʪ ʜʘ ʩʝ ʧʦʷʚʷʪ ʛʲʨʯʦʚʝ, ʦʙʫʯʠʪʝʣʥʠ 

ʟʘʪʨʫʜʥʝʥʠʷ, ʧʨʦʙʣʝʤʠ ʩ ʛʦʚʦʨʘ ʠʣʠ ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ (Nix et al., 2020). 

ʉ ʮʝʣ ʧʨʝʚʝʥʮʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʷʢʦʠ ʘʚʪʦʨʠ ʧʨʝʜʣʘʛʘʪ ʜʝʮʘʪʘ ʩ ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘ 

ʪʠʧ 1 (NF1) ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʨʲʩʪ, ʪʝʛʣʦ, ʦʙʠʢʦʣʢʘ ʥʘ ʛʣʘʚʘʪʘ, ʜʘʥʥʠ ʟʘ ʥʦʨʤʘʣʥʦ 

ʧʦʣʦʚʦ ʨʘʟʚʠʪʠʝ, ʧʨʠʟʥʘʮʠ ʥʘ ʦʙʫʯʠʪʝʣʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʠ/ʠʣʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʧʨʦʙʣʝʤʠ. 

ɼʨʫʛʠ ʧʨʝʧʦʨʲʢʠ ʚʢʣʶʯʚʘʪ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʙʨʘʟʫʚʘʥʠʷ ʥʘ ʢʦʞʘʪʘ, ʧʝʪʥʘ, ʩʢʦʣʠʦʟʘ, 

ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ, ʟʨʝʥʠʝ ʠ ʩʢʨʠʥʠʥʛ ʟʘ ʟʘʛʫʙʘ ʥʘ ʩʣʫʭʘ, ʢʘʢʪʦ ʠ ʚʩʷʢʘʢʚʠ ʥʝʦʙʠʯʘʡʥʠ ʤʦʜʝʣʠ 

ʥʘ ʨʘʩʪʝʞ. ʈʘʥʥʦʪʦ ʠʣʠ ʢʲʩʥʦ ʥʘʯʘʣʦ ʥʘ ʧʫʙʝʨʪʝʪʘ ʩʲʱʦ ʤʦʞʝ ʜʘ ʥʘʩʦʯʚʘ ʢʲʤ ʨʘʟʚʠʪʠʝ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ. ɼʠʘʛʥʦʩʪʠʯʥʠ ʦʮʝʥʢʠ ʢʘʪʦ ʢʨʲʚʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʨʝʥʪʛʝʥʦʚʠ ʩʥʠʤʢʠ ʠ ʜʨʫʛʠ 

ʪʝʩʪʦʚʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʥʘʟʥʘʯʝʥʠ, ʘʢʦ ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʦʧʘʩʝʥʠʷ. ɼʝʮʘ ʙʝʟ ʢʣʠʥʠʯʥʠ 

ʩʠʤʧʪʦʤʠ ʩ NF1 ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʝʛʣʝʞʜʘʪ ʥʘ ʠʥʪʝʨʚʘʣʠ ʦʪ ʰʝʩʪ ʠʣʠ 12 ʤʝʩʝʮʘ (Gutmann et 

al., 2017). 

ʅʘ ʚʲʟʨʘʩʪʥʠʪʝ ʩ NF1 ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʩʪʘʥʜʘʨʪʥʠ ʬʠʟʠʯʝʩʢʠ ʧʨʝʛʣʝʜʠ ʠ 

ʧʨʝʛʣʝʜʠ ʥʘ ʢʦʞʘʪʘ ʟʘ ʦʙʨʘʟʫʚʘʥʠʷ, ʧʝʪʥʘ, ʦʮʝʥʢʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʢʦʣʠʦʟʘ, ʦʮʝʥʢʘ ʥʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ, ʟʨʝʥʠʝ ʠ ʩʢʨʠʥʠʥʛ ʟʘ ʟʘʛʫʙʘ ʥʘ ʩʣʫʭʘ. ʃʝʢʘʨʠʪʝ ʩʲʱʦ ʪʨʷʙʚʘ 

ʜʘ ʩʣʝʜʷʪ ʟʘ ʚʩʷʢʘʢʚʠ ʥʦʚʠ ʠʣʠ ʫʛʦʣʝʤʷʚʘʱʠ ʩʝ ʤʘʩʠ ʠʣʠ ʥʦʚʠ ʩʠʤʧʪʦʤʠ ʢʘʪʦ ʮʷʣʦ. 

ɺʲʟʨʘʩʪʥʠʪʝ ʩ NF1, ʢʦʠʪʦ ʠʥʘʯʝ ʩʘ ʟʜʨʘʚʠ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʛʦʜʠʰʥʠ ʧʨʝʛʣʝʜʠ 

(Gutmann et al., 2017). 

 

4. ɿɸʂʃʖʏɽʅʀɽ: 

ɼʠʩʢʨʝʪʥʠʪʝ ʠʟʷʚʠ ʥʘ ʥʝʚʨʦʬʠʙʨʦʤʘʪʦʟʘʪʘ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʥʝʛʣʠʞʠʨʘʪ, ʟʘʱʦʪʦ ʠʤʝʥʥʦ 

ʪʝ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ.  
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ɼɺɽ ʂʋʍʀʅʀ ï ɽɼʀʅ ʇʈʆɹʃɽʄ: ʂʃʀʅʀʏɽʅ ʉʃʋʏɸʁ ʅɸ 

ʇɽʈʀʂɸʈɼɽʅ ʀ ʇʃɽɺʈɸʃɽʅ ʀɿʃʀɺ 

ɻʝʦʨʛʠ ʊʨʝʥʜʘʬʠʣʦʚ, ʈʫʤʝʥ ʌʠʣʠʧʦʚ, ʉʧʘʩ ʂʠʪʦʚ, 

ʃʶʜʤʠʣʘ ɺʣʘʜʠʤʠʨʦʚʘ-ʂʠʪʦʚʘ, ʄʘʨʠʷ-ʌʣʦʨʘʥʩ ʂʠʪʦʚʘ 

ʂʘʨʜʠʦʣʦʛʠʯʥʘ ʢʣʠʥʠʢʘ, ʋʄɹɸʃ Ăʉʚ. ɻʝʦʨʛʠñ, ʇʣʦʚʜʠʚ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

TWO CAVITIES ï ONE PROBLEM: A CLINICAL CASE OF 

PERICARDIAL AND PLEURAL EFFUSION 

Georgi Trendafilov, Rumen Filipov, Spas Kitov, 

Lyudmila Vladimirova-Kitova, Mariʘ-Florance Kitova 

Clinic of Cardiology, UMHAT ñSt. Georgeò, Plovdiv 

Medical University of Plovdiv 

 
Abstract:  A Clinical Case of Pleuropericarditis Associated with Chlamydia pneumoniae. 

This clinical case describes a 78-year-old patient admitted with complaints of fatigue, chest 

heaviness, and severe malaise, accompanied by pericardial and pleural effusions, as well as 

laboratory evidence of anemia, inflammation, and electrolyte imbalance. After repeated 

hospitalizations and exclusion of tuberculous and autoimmune etiologies, serology revealed a 

positive result for Chlamydia pneumoniae. This represents a rare case of pleuropericarditis 

associated with this obligate intracellular bacterium, which typically causes atypical respiratory 

infections. Treatment with doxycycline led to clinical improvement and resolution of symptoms. 

The report highlights the importance of comprehensive diagnostic evaluation in cases of complex 

serositis. 

Keywords: Pleuropericarditis, Chlamydia pneumoniae, Atypical Infection, Serositis 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʝʨʠʢʘʨʜʠʪʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʲʨʚʠʯʥʦ ʠʣʠ ʚʪʦʨʠʯʥʦ ʚʲʟʧʘʣʝʥʠʝ ʥʘ ʧʘʨʠʝʪʘʣʥʠʷ ʠ 

ʚʠʩʮʝʨʘʣʥʠʷ ʧʝʨʠʢʘʨʜ, ʧʨʠʯʠʥʝʥʦ ʦʪ ʠʥʬʝʢʮʠʦʟʥʠ ʠʣʠ ʥʝʠʥʬʝʢʮʠʦʟʥʠ ʬʘʢʪʦʨʠ. ʇʝʨʠʢʘʨʜʲʪ 

ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʩʣʦʷ ï ʚʠʩʮʝʨʘʣʝʥ (ʝʧʠʢʘʨʜ) ʠ ʧʘʨʠʝʪʘʣʝʥ (ʩ ʜʝʙʝʣʠʥʘ 2 ʤʤ., ʩʲʩʪʦʷʱ ʩʝ ʦʪ 

ʢʦʣʘʛʝʥʦʚʠ ʠ ʝʣʘʩʪʠʥʦʚʠ ʬʠʙʨʠ). ʄʝʞʜʫ ʪʝʟʠ ʜʚʘ ʣʠʩʪʘ ʩʝ ʥʘʤʠʨʘ ʧʝʨʠʢʘʨʜʥʠʷʪ ʩʘʢ, ʢʦʡʪʦ 

ʥʦʨʤʘʣʥʦ ʩʲʜʲʨʞʘ ʜʦ 50 ʤʣ. ʪʝʯʥʦʩʪ. 

 

ʂʨʠʪʝʨʠʡ ʇʦʜʢʘʪʝʛʦʨʠʠ 

ʂʣʠʥʠʯʥʦ ʧʨʦʪʠʯʘʥʝ ʆʩʪʲʨ, ʨʝʮʠʜʠʚʠʨʘʱ, ʭʨʦʥʠʯʝʥ 

ɽʪʠʦʣʦʛʠʷ ʀʜʠʦʧʘʪʠʯʥʠ, ʀʥʬʝʢʮʠʦʟʥʠ ï ʚʠʨʫʩʥʠ / ʙʘʢʪʝʨʠʘʣʥʠ / ʛʲʙʠʯʥʠ 

/ ʧʨʦʪʦʟʦʘʣʥʠ / ʍʀɺ-ʩʚʲʨʟʘʥʠ, ʠʤʫʥʦʚʲʟʧʘʣʠʪʝʣʥʠ: ʉʠʩʪʝʤʥʠ 

ʠʤʫʥʥʠ ʙʦʣʝʩʪʠ (ʉʃɽ, ʈɸ); ɺʲʟʧʘʣʠʪʝʣʥʠ ʯʨʝʚʥʠ ʙʦʣʝʩʪʠ; 

ɸʚʪʦʠʤʫʥʥʠ ʧʨʦʮʝʩʠ; ʀʥʜʫʮʠʨʘʥʠ ʦʪ ʣʝʢʘʨʩʪʚʘ; ʅʝʦʧʣʘʩʪʠʯʥʠ 

ï ʧʲʨʚʠʯʥʠ / ʚʪʦʨʠʯʥʠ; ʄʝʪʘʙʦʣʠʪʥʠ ʥʘʨʫʰʝʥʠʷ ï ʭʠʧʦ-

/ʭʠʧʝʨʪʠʨʝʦʠʜʠʟʲʤ; ʍɹʅ ; ʈʘʜʠʘʮʠʦʥʥʠ 

ʄʦʨʬʦʣʦʛʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

 ʌʠʙʨʠʥʦʟʝʥ, ʝʢʩʫʜʘʪʠʚʝʥ, ʩʤʝʩʝʥ 
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2. ʂʃʀʅʀʏʅʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʇʘʮʠʝʥʪ ʥʘ 78 ʛʦʜʠʥʠ ʝ ʪʨʘʥʩʧʦʨʪʠʨʘʥ ʜʦ ʙʦʣʥʠʯʥʦʪʦ ʟʘʚʝʜʝʥʠʝ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ 

ʫʤʦʨʘ, ʪʝʞʝʩʪ ʚ ʛʲʨʜʠʪʝ, ʩʠʣʥʘ ʦʪʧʘʜʥʘʣʦʩʪ, ʘʩʪʝʥʦ-ʘʜʠʥʘʤʠʷ ʠ ʩʠʣʥʦ ʦʛʨʘʥʠʯʝʥ 

ʬʫʥʢʮʠʦʥʘʣʝʥ ʢʘʧʘʮʠʪʝʪ. ʉʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ: 

1. ɹʝʣʦʜʨʦʙʥʘ ʪʨʦʤʙʝʤʙʦʣʠʷ (09.2022). 

2. ʉʲʩʪʦʷʥʠʝ ʩʣʝʜ ʪʨʘʥʩʩʬʝʥʦʠʜʘʣʥʘ ʘʜʝʥʦʤʝʢʪʦʤʠʷ (ʊʉɸ) ʧʦʨʘʜʠ ʤʘʢʨʦʘʜʝʥʦʤ ʥʘ 

ʭʠʧʦʬʠʟʘʪʘ (09.2019). 

3. ɼʲʣʛʦʛʦʜʠʰʥʘ ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ ʠ ʧʝʨʤʘʥʝʥʪʥʦ ʧʨʝʜʩʲʨʜʥʦ ʤʲʞʜʝʥʝ. 

4. ʍʠʧʝʨʧʣʘʟʠʷ ʥʘ ʧʨʦʩʪʘʪʘʪʘ. 

5. ʊʘʣʘʩʝʤʠʷ ʤʠʥʦʨ ʠ ʍʠʧʦʪʠʨʝʦʠʜʠʟʲʤ. 

ʌʠʟʠʢʘʣʥʦ ʠʟʩʣʝʜʚʘʥʠʝ: ʇʘʮʠʝʥʪʲʪ ʝ ʚ ʫʚʨʝʜʝʥʦ ʦʙʱʦ ʩʲʩʪʦʷʥʠʝ, ʢʦʥʪʘʢʪʝʥ, 

ʘʜʝʢʚʘʪʝʥ. ʆʪ ʩʪʨʘʥʘ ʥʘ ʜʠʭʘʪʝʣʘʥʪʘ ʩʠʩʪʝʤʘ ʣʠʧʩʚʘ ʭʨʠʧʦʚʘ ʥʘʭʦʜʢʘ. ʈʝʛʠʩʪʨʠʨʘ ʩʝ 

ʘʨʠʪʤʠʯʥʘ ʩʲʨʜʝʯʥʘ ʜʝʡʥʦʩʪ ʩʲʩ ʩʲʨʜʝʯʥʘ ʯʝʩʪʦʪʘ: 59 ʫʜ.ʤʠʥ. ɸʅ: 110/70. ʂʦʨʝʤʲʪ ʝ ʤʝʢ, 

ʧʘʣʧʘʪʦʨʥʦ ʥʝʙʦʣʝʟʥʝʥ, ʙʝʟ ʭʝʧʘʪʦʩʧʣʝʥʦʤʝʛʘʣʠʷ. ɹʝʟ ʦʪʦʮʠ ʧʦ ʢʨʘʡʥʠʮʠ. 

ʃʘʙʦʨʘʪʦʨʥʠ ʨʝʟʫʣʪʘʪʠ: ʋʩʪʘʥʦʚʝʥʠ ʩʘ ʜʘʥʥʠ ʟʘ ʘʥʝʤʠʷ (ʊʘʣʘʩʝʤʠʷ ʤʠʥʦʨ): ʅʘʤʘʣʝʥ 

ʭʝʤʦʛʣʦʙʠʥ (92.0 g/l), ʭʝʤʘʪʦʢʨʠʪ (0.294 L/L), ʩʨʝʜʝʥ ʦʙʝʤ ʥʘ ʝʨʠʪʨʦʮʠʪʘ (MCV) (67.1 fL) ʠ 

ʄʉʅ (20.9 pg). ʆʪʢʨʠʚʘ ʩʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʝʥ C-ʨʝʘʢʪʠʚʝʥ ʧʨʦʪʝʠʥ (CRP) (211.0 mg/L), 

ʫʩʢʦʨʝʥʘ ʉʋɽ (Westergren) (54 mm/h) ʠ ʧʦʚʠʰʝʥ ʌʠʙʨʠʥʦʛʝʥ (6.77 g/L), ʢʦʝʪʦ ʛʦʚʦʨʠ ʟʘ 

ʠʟʨʘʟʝʥʦ ʚʲʟʧʘʣʝʥʠʝ. ʅʘʣʠʮʝ ʝ ʭʠʧʦʢʘʣʠʝʤʠʷ (3.3 mmol/L) ʠ ʭʠʧʦʥʘʪʨʠʝʤʠʷ (130.0 mmol/L). 

ɾʝʣʷʟʦʪʦ ʝ ʩʠʣʥʦ ʧʦʥʠʞʝʥʦ (3.9 ɛmol/L), ʘ ʌʝʨʠʪʠʥʲʪ ʝ ʧʦʚʠʰʝʥ (504.5 ng/L). ʅʘʙʣʶʜʘʚʘ ʩʝ 

ʠ ʣʝʢʦ ʧʦʚʠʰʝʥʘ ʢʨʝʘʪʠʥʠʥʢʠʥʘʟʘ (329.0 U/L). ʆʪ ʭʦʨʤʦʥʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʥʠʩʲʢ ʉʚʦʙʦʜʝʥ ʊ3 (2.49). 
 

 

 

ʉʥʠʤʢʘ 1. ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʥʘ ʙʷʣ ʜʨʦʙ: 

ʣʝʚʦʩʪʨʘʥʝʥ ʧʣʝʚʨʘʣʝʥ ʠʟʣʠʚ ʜʦ ʥʠʚʦ ʥʘ 5-ʪʦ 

ʤʝʞʜʫʨʝʙʨʠʝ. 

ʉʥʠʤʢʘ 2. ʋʣʪʨʘʟʚʫʢʦʚʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʙʷʣ 

ʜʨʦʙ, ʚʠʟʫʘʣʠʟʠʨʘʱ ʣʝʚʦʩʪʨʘʥʝʥ ʧʣʝʚʨʘʣʝʥ 

ʠʟʣʠʚ. 

  
ʉʥʠʤʢʘ 3. ɽʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʦʪ 

ʩʫʙʢʩʠʬʦʠʜʝʥ ʜʦʩʪʲʧ, ʚʠʟʫʘʣʠʟʠʨʘʱ 

ʧʝʨʠʢʘʨʜʝʥ ʠʟʣʠʚ ʦʢʦʣʦ 900 ʤʣ. 

ʉʥʠʤʢʘ 4. ʂʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ ʥʘ 

ʛʨʲʜʝʥ ʢʦʰ ï ʜʘʥʥʠ ʟʘ ʣʝʚʦʩʪʨʘʥʝʥ 

ʧʣʝʚʨʘʣʝʥ ʠʟʣʠʚ ʚ ʦʙʝʤ 1300 ʤʣ. ʠ 

ʜʝʩʥʦʩʪʨʘʥʝʥ ʚ ʦʙʝʤ ï 400 ʤʣ. 
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ʊʝʨʘʧʠʷ ʧʨʠ ʧʲʨʚʘ 

ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ: ɿʘʧʦʯʥʘʪʘ ʝ 

ʢʦʤʙʠʥʠʨʘʥʘ ʘʥʪʠʙʠʦʪʠʯʥʘ ʪʝʨʘʧʠʷ 

(ʎʝʬʝʧʠʤ, ʃʝʚʦʬʣʦʢʩʘʮʠʥ), ʂʦʣʭʠʮʠʥ 

(0,5 ʤʛ 2ʭ1 ʪʘʙ.), ʀʙʫʧʨʦʬʝʥ (600 ʤʛ 3ʭ1 

ʪʘʙ.), ʢʘʢʪʦ ʠ ʪʝʨʘʧʠʷ ʟʘ ʩʲʧʲʪʩʪʚʘʱʠʪʝ 

ʟʘʙʦʣʷʚʘʥʠʷ (ʂʣʝʢʩʘʥ, 

ɸʤʣʦʜʠʧʠʥ/ɺʘʣʩʘʨʪʘʥ, ɼʦʢʩʘʟʦʩʠʥ, 

ʃʝʚʦʪʠʨʦʢʩʠʥ ʥʘʪʨʠʡ). ʇʘʮʠʝʥʪʲʪ ʝ 

ʜʝʭʦʩʧʠʪʘʣʠʟʠʨʘʥ ʚ ʧʦʜʦʙʨʝʥʦ ʦʙʱʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʦʪʰʫʤʷʚʘʥʝ ʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ. 

ɺʪʦʨʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ: ʇʘʮʠʝʥʪʲʪ 

ʧʦʩʪʲʧʚʘ ʦʪʥʦʚʦ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʫʤʦʨʘ, 

ʪʝʞʝʩʪ ʚ ʛʲʨʜʠʪʝ, ʩʠʣʥʘ ʦʪʧʘʜʥʘʣʦʩʪ, 

ʩʫʙʬʝʙʨʠʣʠʪʝʪ ʠ ʘʩʪʝʥʦ-ʘʜʠʥʘʤʠʷ. 

ɼʦʧʲʣʥʠʪʝʣʥʦ ʩʝ ʧʦʷʚʷʚʘʪ ʛʘʜʝʥʝ ʠ 

ʜʠʘʨʠʷ 

ɼʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ: 

ʀʟʚʲʨʰʝʥʘ ʝ ʧʫʥʢʮʠʷ ʥʘ ʧʣʝʚʨʘʪʘ, ʧʨʠ ʢʦʷʪʦ ʩʘ ʝʚʘʢʫʠʨʘʥʠ ʦʢʦʣʦ 1000 ʤʣ ʤʲʪʥʦ-ʞʲʣʪ 

ʧʫʥʢʪʘʪ. 

¶ ʂʫʣʪʫʨʝʣʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʜʠʨʝʢʪʥʘ ʤʠʢʨʦʩʢʦʧʠʷ (ʃʴʦʬʣʝʨ ʠ ɻʨʘʤ) ʠ ʮʠʪʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ (ʤʥʦʛʦ ʝʨʠʪʨʦʮʠʪʠ, ʣʠʤʬʦʮʠʪʠ, ʥʝʫʪʨʦʬʠʣʠ ʠ ʤʝʟʦʪʝʣʥʠ ʢʣʝʪʢʠ, ʙʝʟ 

ʪʫʤʦʨʥʠ ʢʣʝʪʢʠ) ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ. 

¶ ʀʟʩʣʝʜʚʘʥʠʷ ʟʘ ʪʫʙʝʨʢʫʣʦʟʘ (T-spot, ʧʨʦʙʘ ʄʘʥʪʫ ï ʘʥʝʨʛʠʯʥʘ) ʩʘ ʦʪʨʠʮʘʪʝʣʥʠ. 

¶ ʀʟʢʣʶʯʝʥʦ ʝ ʩʠʩʪʝʤʥʦ ʠ ʘʚʪʦʠʤʫʥʥʦ ʟʘʙʦʣʷʚʘʥʝ. 

¶ ʄʠʢʨʦʙʠʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʦʧʨʦʢʫʣʪʫʨʘ ʝ ʧʦʟʠʪʠʚʥʦ ʟʘ ʪʦʢʩʠʥ ɸ/ɺ ʥʘ 

Clostridium difficile (PCR). ʊʦʚʘ ʥʘʣʘʛʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ ʚ ʀʥʬʝʢʮʠʦʟʥʘ ʢʣʠʥʠʢʘ 

ʊʨʝʪʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠ:̫ ʇʘʮʠʝʥʪʲʪ ʦʪʥʦʚʦ ʝ ʩ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʟʘʜʫʭ, ʬʝʙʨʠʣʠʪʝʪ ʜʦ 38Á 

C, ʦʪʧʘʜʥʘʣʦʩʪ, ʛʘʜʝʥʝ ʠ ʧʦʚʨʲʱʘʥʝ. ɺ ʭʦʜʘ ʥʘ ʧʨʦʣʝʞʘʚʘʥʝʪʦ ʩʝ ʫʩʪʘʥʦʚʠ ʧʦʟʠʪʠʚʥʠ 

ʩʝʨʦʣʦʛʠʯʥʠ ʜʘʥʥʠ ʟʘ Chlamydia pneumoniae ʠ ʩʝ ʩʪʘʨʪʠʨʘ ʪʝʨʘʧʠʷ ʩ ɼʦʢʩʠʮʠʢʣʠʥ 2ʭ100 ʤʛ. 

ʜʥʝʚʥʦ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʧʦʩʪʠʛʥʘ ʦʪʰʫʤʷʚʘʥʝ ʥʘ ʟʘʜʫʭʘ, ʪʦʢʩʦʠʥʬʝʢʮʠʦʟʥʠʷ ʩʠʥʜʨʦʤ 

ʠ ʧʦʜʦʙʨʝʥʠʝ ʚ ʦʙʱʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʝʜʩʪʘʚʝʥʠʷʪ ʢʣʠʥʠʯʝʥ ʩʣʫʯʘʡ ʠʣʶʩʪʨʠʨʘ ʨʷʜʢʘ ʝʪʠʦʣʦʛʠʷ ʥʘ ʧʣʝʚʨʦʧʝʨʠʢʘʨʜʠʪ, 

ʘʩʦʮʠʠʨʘʥ ʩ ʠʥʬʝʢʮʠʷ ʩ Chlamydia pneumoniae. ʄʘʢʘʨ ʜʘ ʝ ʯʝʩʪ ʧʨʠʯʠʥʠʪʝʣ ʥʘ ʘʪʠʧʠʯʥʠ 

ʨʝʩʧʠʨʘʪʦʨʥʠ ʠʥʬʝʢʮʠʠ (ʯʝʩʪʦ ʘʩʠʤʧʪʦʤʘʪʠʯʥʠ), ʩʲʨʜʝʯʥʘʪʘ ʤʫ ʠʟʷʚʘ ʝ ʨʷʜʢʘ, ʥʦ 

ʧʦʪʝʥʮʠʘʣʥʦ ʩʝʨʠʦʟʥʘ. ɺ ʩʠʩʪʝʤʘʪʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘʤʦ ʧʝʪ 

ʩʣʫʯʘʷ ʥʘ ʧʝʨʠʢʘʨʜʠʪ, ʩʚʲʨʟʘʥ ʩ C. pneumoniae (Oztek Celebi et al., 2020; Rýzlová & Gregor, 

2008). ʉʲʰʝʩʪʚʫʚʘʪ ʤʥʦʞʝʩʪʚʦ ʚʲʟʤʦʞʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʩʲʨʜʝʯʥʦ ʫʚʨʝʞʜʘʥʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ ʥʘ ʥʝʘʚʪʦʠʤʫʥʥʠ ʠ ʘʚʪʦʠʤʫʥʥʦ ʤʝʜʠʠʨʘʥʠ ʧʲʪʠʱʘ (Oztek Celebi et al., 2020). 

ʆʪ ʩʪʨʘʥʘ ʥʘ ʥʝʘʚʪʦʠʤʫʥʥʠʪʝ ʧʲʪʠʱʘ, ʤʘʢʨʦʬʘʛʠʪʝ, ʠʥʬʝʢʪʠʨʘʥʠ ʩ C. pneumoniae, ʠʟʛʣʝʞʜʘ 

ʧʦʢʘʟʚʘʪ ʧʦ-ʛʦʣʷʤʘ ʘʜʭʝʟʠʷ ʢʲʤ ʝʥʜʦʪʝʣʘ ʠ ʩʘ ʩʢʣʦʥʥʠ ʜʘ ʜʝʛʝʥʝʨʠʨʘʪ ʧʦ-ʣʝʩʥʦ ʜʦ 

ʨʘʟʧʝʥʚʘʱʠ ʩʝ ʢʣʝʪʢʠ ʚ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ LDL ʭʦʣʝʩʪʝʨʦʣ. ʊʦʟʠ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʲʤ 

ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʭʣʘʤʠʜʠʡʥʘʪʘ ʠʥʬʝʢʮʠʷ ʤʦʞʝ ʜʘ ʠʛʨʘʝ ʨʦʣʷ ʢʘʪʦ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʩʲʨʜʝʯʥʦ-

ʩʲʜʦʚʠ ʟʘʙʦʣʷʚʘʥʠʷ (ʉʉɿ) ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʘʚʪʦʠʤʫʥʥʠʪʝ ʤʝʭʘʥʠʟʤʠ 

ʜʝʡʩʪʚʘʪ ʛʣʘʚʥʦ ʯʨʝʟ ʬʝʥʦʤʝʥʘ ʥʘ ʤʦʣʝʢʫʣʷʨʥʘ ʤʠʤʠʢʨʠʷ.ʇʨʝʜʘʚʘ ʩʝ ʯʨʝʟ ʜʠʭʘʪʝʣʥʠ 

ʢʘʧʯʠʮʠ ʠ ʩʣʝʜ ʠʥʢʫʙʘʮʠʦʥʝʥ ʧʝʨʠʦʜ ʦʪ ʙʣʠʟʦ ʪʨʠ ʩʝʜʤʠʮʠ ʧʨʝʜʠʟʚʠʢʚʘ ʣʝʢʠ ʠ ʘʪʠʧʠʯʥʠ 

ʩʠʤʧʪʦʤʠ. ʊʷ ʤʦʞʝ ʜʘ ʠʥʬʝʢʪʠʨʘ ʝʥʜʦʪʝʣʥʠʪʝ ʢʣʝʪʢʠ ʥʘ ʙʝʣʦʜʨʦʙʥʘʪʘ ʚʘʩʢʫʣʘʪʫʨʘ ʠ ʜʘ ʙʲʜʝ 

ʧʨʝʥʝʩʝʥʘ ʦʪ ʥʝʫʪʨʦʬʠʣʠ ʠ ʤʘʢʨʦʬʘʛʠ ʜʦ ʜʨʫʛʠ ʯʘʩʪʠ ʥʘ ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʘʪʘ ʩʠʩʪʝʤʘ 

(Grayston, 2000). ʇʨʦʫʯʚʘʥʠʷ ʩʘ ʧʦʪʚʲʨʜʠʣʠ ʥʘʣʠʯʠʝʪʦ ʥʘ C. pneumoniae ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠ 

ʧʣʘʢʠ ʥʘ ʘʦʨʪʘʪʘ ʠ ʜʨʫʛʠ ʛʦʣʝʤʠ ʘʨʪʝʨʠʠ ʜʦ 30% ʦʪ ʧʘʮʠʝʥʪʠʪʝ (Assar et al., 2015). 

 
ʉʥʠʤʢʘ 5. ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʥʘ ʙʷʣ ʜʨʦʙ ï ʜʘʥʥʠ 

ʟʘ ʨʝʮʠʜʠʚʠʨʘʱ ʣʝʚʦʩʪʨʘʥʝʥ ʧʣeʚʨʘʣʝʥ ʠʟʣʠʚ. 
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ɸɼʀʇʆʎʀʊʆʂʀʅʀ ʀ ʇʈʆɸʈʀʊʄʆɻɽʅʅʆʉʊ ʇʈʀ 

ʅʆɺʆɼʀɸɻʅʆʉʊʀʎʀʈɸʅ ʄɽʊɸɹʆʃʀʊɽʅ ʉʀʅɼʈʆʄ 

ʉʧʘʩ ʂʠʪʦʚ1, ʄʘʨʠʷ-ʌʣʦʨʝʥʩ ʂʠʪʦʚʘ1, ʊʘʥʷ ɼʝʥʝʚʘ2, ʃʶʜʤʠʣʘ ʂʠʪʦʚʘ1 
1ʇʲʨʚʦ ʦʪʜʝʣʝʥʠʝ ʧʦ ʚʲʪʨʝʰʥʠ ʙʦʣʝʩʪʠ, ʂʘʨʜʠʦʣʦʛʠʯʥʦ ʦʪʜʝʣʝʥʠʝ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʘʪʝʜʨʘ ʧʦ ʢʣʠʥʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

ADIPOCYTOKINES AND PROARRHYTHMOGENICITY IN  NEWLY 

DIAGNOSED METABOLIC SYNDROME  

Spas Kitov1, Maria-Florence Kitova1, Tanya Deneva2, Lyudmila Kitova 1 
1First Department of Internal Medicine, Cardiology Section 

Medical University of Plovdiv 
2Department of Clinical Laboratory, Faculty of Medicine, 

Medical University of Plovdiv 

 
Abstract:  A number of metabolic and pro-inflammatory biomarkers have been identified in 

metabolic syndrome. Adipocytokines, including leptin, adiponectin, and the adiponectin/leptin ratio 

are the main ones that demonstrate adipocyte dysfunction. On the other hand, myocardial 

heterogeneity in metabolic syndrome determines the strong proarrhythmogenicity. The aim of the 

present study was to investigate the relationship between adipocytes and proarrhythmogenicity in 

metabolic syndrome. Methods: 71 patients with newly diagnosed metabolic syndrome, aged 35-55 

years, were studied. All patients underwent 48-hour Holter ECG recording. Based on the latter, they 

were divided into two groups ï with high arrhythmogenic load ï 38 patients (53.5%) (includes 

supraventricular or ventricular tachycardia, atrial fibrillation/flutter, ventricular extrasystoles over 

10%, frequent supraventricular extrasystoles > 500/24 hours) and with low arrhythmogenic load ï 

33 patients ï 46.5% (includes absence of significant rhythm disturbances). The studies were 

conducted at the Central Institute Clinical Laboratory of St. George University Hospital in Plovdiv. 

Adiponectin, Leptin ï principle of analysis ï enzyme-linked immunosorbent assay (ELISA). 

Results: No statistically significant difference was found between the two groups with different 

proarrhythmogenicity in terms of adiponectin, leptin and the adiponectin/leptin ratio (p>0.05). The 

present study demonstrates the fact that there is no association between adipocytokines and 

proarrhythmogenicity in newly diagnosed asymptomatic metabolic syndrome. 

Keywords: Adipocytokines, adiponectin, leptin, proarrhythmogenicity, newly diagnosed 

metabolic syndrom 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʄʘʩʪʥʘʪʘ ʪʲʢʘʥ ʝ ʥʘʡ-ʛʦʣʝʤʠʷ ʝʥʜʦʢʨʠʥʝʥ ʦʨʛʘʥ ʚ ʯʦʚʝʰʢʦʪʦ ʪʷʣʦ. ʉʲʛʣʘʩʥʦ 

ʩʲʚʨʝʤʝʥʥʠ ʢʦʥʮʝʧʮʠʠ ʟʘ ʪʨʠʛʝʨ ʥʘ ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ ʦʙʱʦʧʨʠʝʪʘ ʝ ʜʠʩʬʫʥʢʮʠʷʪʘ ʥʘ 

ʘʜʠʧʦʮʠʪʘ. ʆʩʥʦʚʥʠʪʝ ʬʫʥʢʮʠʠ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ ʚʢʣʶʯʚʘʪ ʨʝʟʝʨʚʦʘʨʥʘ, ʪʝʨʤʦʨʝʛʫʣʘʪʦʨʥʘ, 

ʤʝʭʘʥʠʯʥʘ ʟʘʱʠʪʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʦʨʛʘʥʠ ʠ ʝʥʜʦʢʨʠʥʥʘ. ʂʘʣʦʨʠʡʥʠʷʪ ʝʢʩʮʝʩ, ʢʦʡʪʦ ʝ ʚ 

ʦʩʥʦʚʘʪʘ ʥʘ ʦʙʝʟʠʪʝʪʘ, ʚʦʜʠ ʜʦ ʧʨʝʪʦʚʘʨʚʘʥʝʪʦ ʥʘ ʘʜʠʧʦʮʠʪʠʪʝ ʩ ʣʠʧʠʜʠ ʠ ʚʲʛʣʝʶʭʠʜʨʘʪʠ, 

ʢʦʝʪʦ ʠʥʜʫʮʠʨʘ ʤʝʪʘʙʦʣʠʪʝʥ ʩʪʨʝʩ. ɺʩʣʝʜʩʪʚʠʝ ʥʘ ʥʝʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʠ ʛʝʥʝʪʠʯʥʠ ʠ 
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ʝʧʠʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ ʧʦʜʣʦʞʝʥʠʪʝ ʥʘ ʤʝʪʘʙʦʣʠʪʝʥ ʩʪʨʝʩ, ʘʜʠʧʦʮʠʪʠʪʝ ʤʦʛʘʪ ʜʘ ʨʝʘʛʠʨʘʪ ʧʦ 

ʥʷʢʦʣʢʦ ʥʘʯʠʥʘ ï ʩ ʭʠʧʝʨʧʣʘʟʠʷ, ʭʠʧʝʨʪʨʦʬʠʷ ʠʣʠ ʠ ʜʚʝʪʝ. ʇʨʠ ʭʠʧʝʨʧʣʘʟʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʦʪʦ ʠʤ ʬʫʥʢʮʠʦʥʠʨʘʥʝ. 

ʍʠʧʝʨʧʣʘʩʪʠʯʥʠʷʪ ʪʠʧ ʟʘʪʣʲʩʪʷʚʘʥʝ ʩʝ ʭʘʨʘʢʝʪʠʨʟʠʨʘ ʩ ʥʦʨʤʘʣʝʥ ʛʣʠʢʝʤʠʯʝʥ ʧʨʦʬʠʣ. ʇʨʠ 

ʭʠʧʝʨʪʨʦʬʠʷ ʥʘ ʘʜʠʧʦʮʠʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʤʝʨʘ ʥʘ ʢʣʝʪʢʘʪʘ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʠ 

ʜʘʥʥʠ >800pL, ʢʦʝʪʦ ʢʦʨʝʣʠʨʘ ʩ ʠʥʩʫʣʠʥʦʚʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ. ɺ ʩʲʩʪʦʷʥʠʝ ʥʘ ʭʠʧʝʨʪʨʦʬʠʯʥʘ 

ʘʜʘʧʪʘʮʠʷ ʢʣʝʪʢʘʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʟʘʚʠʰʝʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʥʷʢʦʣʢʦ ʤʠʪʦʛʝʥʥʠ ʧʲʪʠʱʘ 

(p38MAPK, JNK), ʘʢʪʠʚʠʨʘʥʝ ʥʘ ʘʚʪʦʨʝʛʫʣʘʪʦʨʥʠ ʤʝʭʘʥʠʟʤʠ ʢʘʪʦ unfolded protein response ʠ 

ʟʘʚʠʰʘʚʘʥʝ ʥʘ ʩʠʥʪʝʟʘ ʥʘ ʠʥʬʣʘʤʘʟʦʤʠ, ʢʦʠʪʦ ʧʨʦʤʦʪʠʨʘʪ ʩʠʥʪʝʟʘ ʠ ʩʝʢʨʝʮʠʷʪʘ ʥʘ 

ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠ ʮʠʪʦʢʠʥʠ (Neeland et al., 2024; International Diabetes Federation, n.d.). 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʘʜʠʧʦʥʝʢʪʠʥ: ʣʝʧʪʠʥ ʧʨʷʢʦ ʢʦʨʝʣʠʨʘ ʩ ʘʜʠʧʦʮʠʪʥʘʪʘ 

ʬʫʥʢʮʠʷ. ʉʪʦʡʥʦʩʪʠ >1 ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʥʦʨʤʘ. ʇʨʠ ʧʦ-ʥʠʩʢʠ ʩʝ ʛʦʚʦʨʠ ʟʘ ʘʜʠʧʦʮʠʪʥʘ 

ʜʠʩʬʫʥʢʮʠʷ ʢʘʪʦ ʩʲʱʝʩʪʚʫʚʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʪʝʞʝʩʪʪʘ: 1-0,5 ʩʝ ʧʨʠʝʤʘ ʟʘ 

ʣʝʢʘ, ʘ <0,5 ʩʝ ʧʨʠʝʤʘ ʟʘ ʪʝʞʢʘ ʜʠʩʬʫʥʢʮʠʷ.  

ʄʘʣʢʦ ʩʘ ʜʘʥʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʟʘ ʘʜʠʧʦʮʠʪʦʢʠʥʠʪʝ ï ʘʜʠʧʦʥʝʢʪʠʥ ʠ ʣʝʧʪʠʥ ʧʨʠ 

ʥʦʚʦʦʪʢʨʠʪ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. ɿʘ ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ ʙʠʦʤʘʨʢʝʨʠʪʝ ʠʤʘʪ 

ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʠʤ ʮʝʥʘ ʠ ʣʠʧʩʘʪʘ ʥʘ ʧʦ-h ʠʨʦʢʘ ʜʦʩʪʲʧʥʦʩʪ. ʉʣʝʜ 

ʉʆVID-19 ʧʘʥʜʝʤʠʷʪʘ ʤʥʦʛʦ ʦʪ ʪʷʭ ʙʷʭʘ ʚʲʚʝʜʝʥʠ ʢʘʪʦ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʚ ʝʞʝʜʥʝʚʥʘʪʘ 

ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ.  

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʘʜʠʧʦʮʠʪʦʢʠʥʠʪʝ ʧʨʠ ʥʦʚʦʦʪʢʨʠʪ 

ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ ï ʘʜʠʧʦʥʝʢʪʠʥ ʠ ʣʝʧʪʠʥ ʠ ʪʷʭʥʦʪʦ ʩʲʦʪʥʦʰʝʥʠʝ. 

 

2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ʉʢʨʠʥʠʨʘʥʠ ʩʘ 273 ʧʘʮʠʝʥʪʘ ʩʲʩ ʟʘʪʣʲʩʪʷʚʘʥʝ ʩ BMI ʥʘʜ 30 ʢʛ/ʤ2, ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ 

ʥʘʜ 80 ʩʤ ʟʘ ʞʝʥʠ ʠ 94 ʩʤ ʟʘ ʤʲʞʝ ʥʘ ʚʲʟʨʘʩʪ 35-55 ʛʦʜʠʥʠ ʠ ʥʝʣʝʢʫʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ. ɺʩʠʯʢʠ 

ʧʨʝʤʠʥʘʭʘ ʢʣʠʥʠʯʝʥ ʠ ʣʘʙʦʨʘʪʦʨʝʥ ʩʢʨʠʥʠʥʛ ʟʘ ʦʪʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʪʘʢʠʚʘ ʤʝʪʘʙʦʣʠʪʥʦ 

ʟʜʨʘʚʠ ʠ ʪʝʟʠ ʩ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. ʇʦʩʣʝʜʥʘʪʘ ʜʠʘʛʥʦʟʘ ʩʝ ʧʦʩʪʘʚʠ ʩʲʛʣʘʩʥʦ ʧʨʝʧʦʨʲʢʠʪʝ 

ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʜʠʘʙʝʪʥʘ ʬʝʜʝʨʘʮʠʷ (Neeland et al., 2024) ʢʘʪʦ ʥʘʣʠʯʠʝ ʥʘ ʪʨʠ ʠʣʠ ʧʦʚʝʯʝ 

ʦʪ ʩʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʠ: ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷʪʘ ʝ ʩʧʦʨʝʜ ʝʪʥʠʯʝʩʢʠʪʝ ʫʢʘʟʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ 

ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʜʠʘʙʝʪʥʘ ʬʝʜʝʨʘʮʠʷ ʟʘ ʝʚʨʦʧʝʡʮʠ: ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ ʥʘʜ 80 ʩʤ ʟʘ ʞʝʥʠ ʠ 

94 ʩʤ ʟʘ ʤʲʞʝ, ʠʥʜʝʢʩ ʥʘ ʪʝʣʝʩʥʘʪʘ ʤʘʩʘ ʥʘʜ 30, ʪʨʠʛʣʠʮʝʨʠʜʠ Ó1.7 mmol/l; HDLʭʦʣʝʩʪʝʨʦʣ 

< 1.0 mmol/l ʧʨʠ ʞʝʥʠ ʠʣʠ < 0.9 mmo9l/l ʧʨʠ ʤʲʞʝ, ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ Ó130/85 mmHg ʠʣʠ ʪʝʟʠ, 

ʢʦʠʪʦ ʧʨʠʝʤʘʪ ʣʝʢʘʨʩʪʚʘ ʟʘ ʭʠʧʝʨʪʦʥʠʷ, ʢʨʲʚʥʘ ʟʘʭʘʨ ʥʘ ʛʣʘʜʥʦ Ó 5.6 mmol/l ʠʣʠ ʘʥʘʤʥʝʟʘ ʟʘ 

ʧʨʠʝʤ ʥʘ ʘʥʪʠʜʠʘʙʝʪʝʥ ʤʝʜʠʢʘʤʝʥʪ. ɹʷʭʘ ʩʝʣʝʢʪʠʨʘʥʠ 90 ʧʘʮʠʝʥʪʘ, ʠʟʧʲʣʥʷʚʘʱʠ ʢʨʠʪʝʨʠʠʪʝ 

ʟʘ ʥʦʚʦʦʪʢʨʠʪ ʄʉ. ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʝ ʠʟʢʣʶʯʝʥʘ ʠʩʭʝʤʠʯʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʩʲʩ ʩʪʨʝʩʪ 

ʪʝʩʪ ʚʝʣʦʝʨʛʦʤʝʪʨʠʷ, ʉʊ-ʘʥʛʠʦʛʨʘʬʠʷ ʠʣʠ ʩʝʣʝʢʪʠʚʥʘ ʢʦʨʦʥʘʨʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʩʧʦʨʝʜ 

ɽʚʨʦʧʝʡʩʢʠʪʝ ʈʲʢʦʚʦʜʩʪʚʘ (International Diabetes Federation, n.d.). ɼʨʫʛʠ ʠʟʢʣʶʯʚʘʱʠ 

ʢʨʠʪʝʨʠʠ ʩʘ: ʭʨʦʥʠʯʥʘ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, ʭʨʦʥʠʯʥʠ ʯʝʨʥʦʜʨʦʙʥʠ ʥʘʨʫʰʝʥʠʷ, 

ʭʨʦʥʠʯʥʦ ʙʝʣʦʜʨʦʙʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʫʤʝʨʝʥʦ ʠʣʠ ʪʝʞʢʦ ʢʣʘʧʥʦ ʩʲʨʜʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʚʨʦʜʝʥʦ 

ʩʲʨʜʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʣʷʚʦʢʘʤʝʨʥʘ ʩʠʩʪʦʣʥʘ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʙʨʝʤʝʥʥʦʩʪ, 

ʠʟʚʝʩʪʥʦ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ; ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʱʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ, ʝʣʝʢʪʨʦʣʠʪʝʥ 

ʜʠʩʙʘʣʘʥʩ, ʧʨʦʚʦʜʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʘʢʪʦ ʠ ʧʘʮʠʝʥʪʠ, ʧʨʠʝʤʘʱʠ ʣʝʢʘʨʩʪʚʘ, ʟʘ ʢʦʠʪʦ ʝ ʠʟʚʝʩʪʥʦ, 

ʯʝ ʧʦʚʣʠʷʚʘʪ ʧʘʨʘʤʝʪʲʨʘ ʥʘ ʨʝʧʦʣʷʨʠʟʘʮʠʷ ʥʘ ɽʂɻ, ʧʘʮʠʝʥʪʠ, ʧʨʝʢʘʨʘʣʠ ʠʥʬʝʢʮʠʷ ʧʨʝʜʠ ʧʦ-

ʤʘʣʢʦ ʦʪ 2 ʩʝʜʤʠʮʠ. 

ʇʨʠ ʩʝʣʝʢʪʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪʧʘʜʥʘʭʘ 19 ʧʘʮʠʝʥʪʘ, ʧʦʨʘʜʠ 

ʧʨʠʜʨʫʞʘʚʘʱʘ ʢʦʨʦʥʘʨʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʠʣʠ ʦʪʢʘʟ ʟʘ ʫʯʘʩʪʠʝ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ʆʬʦʨʤʠ 

ʩʝ ʛʨʫʧʘ ʦʪ 71 ʧʘʮʠʝʥʪʘ ʩ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ ʥʘ ʚʲʟʨʘʩʪ 35-55 ʛʦʜʠʥʠ 

ʠ ʙʝʟ ʧʨʠʜʨʫʞʘʚʘʱʘ ʀɹʉ. 

ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʝ ʧʨʦʚʝʜʝ 48-ʯʘʩʦʚ ʍʦʣʪʝʨ ɽʂɻ ʟʘʧʠʩ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʘʨʠʪʤʦʛʝʥʥʠʷ ʪʦʚʘʨ ʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ Ăʪʠʭʘ ʠʩʭʝʤʠʷñ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ ʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 

ʜʚʝ ʛʨʫʧʠ ï ʩ ʚʠʩʦʢ aʨʠʪʤʦʛʝʥʝʥ ʪʦʚʘʨ ï 33 ʧʘʮʠʝʥʪʘ (46,5 %) (ʚʢʣʶʯʚʘ ʥʘʜʢʘʤʝʨʥʘ ʠʣʠ 

ʢʘʤʝʨʥʘ ʪʘʭʠʢʘʨʜʠʷ, ʧʨʝʜʩʲʨʜʥʦ ʤʲʞʜʝʥʝ/ʪʨʝʧʪʝʥʝ, ʢʘʤʝʨʥʠ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʥʘʜ 10 %, ʯʝʩʪʠ 

ʥʘʜʢʘʤʝʨʥʠ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʥʘʜ 500/24 ʯʘʩʘ) ʠ ʩ ʥʠʩʲʢ aʨʠʪʤʦʛʝʥʝʥ ʪʦʚʘʨ 38 ʧʘʮʠʝʥʪʘ (53,5%) 

ï (ʚʢʣʶʯʚʘ ʙʝʟ ʟʥʘʯʠʤʠ ʨʠʪʲʤʥʠ ʥʘʨʫʰʝʥʠʷ). 
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3. ɽʃɽʂʊʈʆʂɸʈɼʀʆɻʈɸʌʀʗ 

ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʝ ʧʨʦʚʝʜʝ ʠʟʭʦʜʥʘ ʝʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʘ ʩ 12 ʢʘʥʘʣʝʥ ɽʂɻ ʘʧʘʨʘʪ 

CardioPCexpert, Innomed, ʋʥʛʘʨʠʷ. ɿʘ ʘʥʘʣʠʟ ʥʘ ʝʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ 

ʠʟʧʦʣʟʚʘ II ʦʪʚʝʞʜʘʥʝ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ QT ʠʥʪʝʨʚʘʣ, ʘ V4-6 ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʊʨ-ʝ 

ʠʥʪʝʨʚʘʣ ʧʨʠ ʩʢʦʨʦʩʪ ʥʘ ʭʘʨʪʠʷʪʘ ʦʪ 25 mm/s. QT ʠʥʪʝʨʚʘʣ ʠ TpTe ʠʥʪʝʨʚʘʣʲʪ ʩʝ ʠʟʤʝʨʚʘʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚ ɹʲʣʛʘʨʩʢʘ ɸʢʘʜʝʤʠʷ ʥʘ ʅʘʫʢʠʪʝ ï ʉʦʬʠʷ. ʄʝʪʦʜʲʪ ʟʘ ʝʣʝʢʪʨʦʥʥʦ 

ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʝʧʦʣʷʨʠʟʘʮʠʦʥʥʠ ɽʂɻ ʤʘʨʢʝʨʠ (QT ʠ Tpe ʠʥʪʝʨʚʘʣʠ) ʚ 12-ʢʘʥʘʣʥʘ 

ɽʂɻ ʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ (Agarwal et al., 2021; Kahraman et al., 2021; Kaplan 

et al., 2015; Nowinski et al., 2000; Oikarinen et al., 2001; ¥zbek, 2021; Patel et al., 2022). 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʧʨʦʚʝʜʦʭʘ ʚ ʎʝʥʪʨʘʣʥʘʪʘ ʀʥʩʪʠʪʫʪʩʢʘ ʂʣʠʥʠʯʥʘ ʃʘʙʦʨʘʪʦʨʠʷ ʥʘ 

ʋʄɹɸʃ Ăʉʚ.ɻʝʦʨʛʠñ ï ʇʣʦʚʜʠʚ. ʉʲʦʪʚʝʪʥʦ ʭʝʤʘʪʦʣʦʛʠʯʥʠʪʝ ʘʥʘʣʠʟʠ (ʣʝʚʢʦʮʠʪʠ, 

ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ; ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʭʝʤʦʛʣʦʙʠʥ, ʭʝʤʘʪʦʢʨʠʪ,) ɦ ʝ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʥʘ ʘʚʪʦʤʘʪʠʯʝʥ ʭʝʤʘʪʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟʘʪʦʨ Advia 2120 (Siemens Healthcare, 

Germany). ɹʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʝʨʫʤʘ ɦ ʝ ʩʝ ʠʟʩʣʝʜʚʘʪ ʥʘ ʢʣʠʥʠʯʥʦ-ʭʠʤʠʯʝʥ 

ʘʥʘʣʠʟʘʪʦʨ AU 480, Beckman Coulter (USA) ʧʦ ʦʨʠʛʠʥʘʣʥʠ ʧʨʦʛʨʘʤʠ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ 

ʘʥʘʣʠʪʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ. ʍʦʨʤʦʥʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ: ʧʨʠʥʮʠʧ ʥʘ 

ʘʥʘʣʠʟʠʪʝ: ʢʦʥʢʫʨʝʥʪʝʥ ʠʤʫʥʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʭʝʤʠʣʫʤʠʥʠʩʮʝʥʪʝʥ ʧʨʠʥʮʠʧ (CLIA) ʥʘ 

ʠʤʫʥʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟʘʪʦʨ Access 2, Beckman Coulter, USA. ɸʜʠʧʦʥʝʢʪʠʥ, ʃʝʧʪʠʥ, ʆʤʝʥʪʠʥ-

1, ʆx LDL, IL-6, TNF-Ŭ ï ʧʨʠʥʮʠʧ ʥʘ ʘʥʘʣʠʟʠʪʝ ï ʝʥʟʠʤʥʦ-ʩʚʲʨʟʘʥ ʠʤʫʥʦʩʦʨʙʝʥʪʝʥ ʘʥʘʣʠʟ 

(ELISA). 

 

4. ʈɽɿʋʃʊɸʊʀ 

ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʤʘʨʢʝʨʠ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩ ʚʠʩʦʢʘ ʠ ʥʠʩʢʘ 

ʘʨʠʪʤʦʛʝʥʥʦʩʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʣʠʧʩʘ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ, ʢʘʢʪʦ ʟʘ 

ʘʜʠʧʦʥʝʢʪʠʥʘ, ʪʘʢʘ ʟʘ ʣʝʧʪʠʥʘ ʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʘʜʠʧʦʥʝʢʪʠʥ/ʣʝʧʪʠʥ. ɸʥʘʣʠʟʲʪ ʥʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʤʘʨʢʝʨʠ (ʪʝʩʪ ʥʘ ʂʦʣʤʦʛʦʨʦʚ-ʉʤʠʨʥʦʚ) ʩʝ ʨʘʟʣʠʯʘʚʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʪ ʥʦʨʤʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʨʠ ʩʲʧʦʩʪʘʚʢʘʪʘ ʝ ʧʨʠʣʦʞʝʥ 

ʥʘʧʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ (ʪʝʩʪ ʥʘ Mann-Whitney). ʋʩʪʘʥʦʚʠ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʘ 

ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʛʨʫʧʘʪʘ ʩ ʥʠʩʢʘ ʠ ʩ ʚʠʩʦʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ ʟʘ ʘʜʠʧʦʥʝʢʪʠʥ, ʣʝʧʪʠʥ ʠ 

ʘʜʠʧʦʥʝʢʪʠʥ/ʣʝʧʪʠʥ ʩʲʦʪʥʦʰʝʥʠʝʪʦ (p > 0.05). 

ʊʘʙʣʠʮʘ 1. ʉʲʧʦʩʪʘʚʢʘ ʥʘ ʘʜʠʧʦʮʠʪʦʢʠʥʠʪʝ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩ ʥʠʩʢʘ ʠ ʩ ʚʠʩʦʢʘ 

ʘʨʠʪʤʦʛʝʥʥʦʩʪ. 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʠ N MeanÑSEM Median (IQR) Mann-Whitney U P-value 

ɸʜʠʧʦʥʝʢʪʠʥ 

(Õg/ml) 

ʅɸ 38 8.20Ñ0.62 8.01 (5.56) 
604.50 0.795 

ɺɸ 33 7.97Ñ0.58 7.74 (4.70) 

ʃʝʧʪʠʥ 

(ng/ml) 

ʅɸ 38 64.70Ñ8.29 51.05 (60.60) 

576.50 0.560 ɺɸ 33 74.86Ñ10.08 51.00 (90.40) 

ɺɸ 33 5.62Ñ0.48 5.80 (4.30) 

ɸʜʠʧʦʥʝʢʪʠʥ/ 

ʃʝʢʪʠʥ 

ʅɸ 38 1.71Ñ1.42 0.135 (0.23) 
556.00 0.413 

ɺɸ 33 0.20Ñ0.04 0.118 (0.22) 

 

5. ɿɸʂʃʖʏɽʅʀɽ 

ɸʜʠʧʦʥʝʢʪʠʥʲʪ ʠ ʣʝʧʪʠʥʲʪ ʥʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʘʨʠʪʤʦʛʝʥʥʦʩʪʪʘ ʧʨʠ ʥʦʚʦʦʪʢʨʠʪ 

ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ (Kahraman et al., 2021; Mantzoros et al., 2011; Nguyen, 2020; Obradovic 

et al., 2021). 
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ʀʅʊɽʈʃɽɺʂʀʅ-6, ʊʋʄʆʈ ʅɽʂʈʆɿʀʉ ʌɸʂʊʆʈ- Ŭ ʀ 

ʇʈʆɸʈʀʊʄʆɻɽʅʅʆʉʊ ʇʈʀ ʅʆɺʆɼʀɸɻʅʆʉʊʀʎʀʈɸʅ 

ʄɽʊɸɹʆʃʀʊɽʅ ʉʀʅɼʈʆʄ 

ʉʧʘʩ ʂʠʪʦʚ1, ʄʘʨʠʷ-ʌʣʦʨʝʥʩ ʂʠʪʦʚʘ1, ʊʘʥʷ ɼʝʥʝʚʘ2, ʃʶʜʤʠʣʘ ʂʠʪʦʚʘ1 
1ʇʲʨʚʦ ʦʪʜʝʣʝʥʠʝ ʧʦ ʚʲʪʨʝʰʥʠ ʙʦʣʝʩʪʠ, ʂʘʨʜʠʦʣʦʛʠʯʥʦ ʦʪʜʝʣʝʥʠʝ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
2ʂʘʪʝʜʨʘ ʧʦ ʢʣʠʥʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ, ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ, 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

INTERLEUKIN -6, TUMOR  NECROSIS FACTOR- Ŭ, AND 

PROARRHYTHMOGENICITY  IN NEWLY  DIAGNOSED METABOLIC  

SYNDROME 
Spas Kitov1, Maria-Florence Kitova1, Tanya Deneva2, Lyudmila Kitova 1 

1First Department of Internal Medicine, Cardiology Section 

Medical University of Plovdiv 
2Department of Clinical Laboratory, Faculty of Medicine, 

Medical University of Plovdiv 
 

Abstract:  A number of metabolic and pro-inflammatory biomarkers have been identified in 

metabolic syndrome. Adipocytokines, including leptin, adiponectin, and the adiponectin/leptin ratio 

are the main ones that demonstrate adipocyte dysfunction. On the other hand, the heterogeneity of 

the myocardium in metabolic syndrome determines the strong proarrhythmogenicity. The aim of the 

present study was to investigate the relationship between adipocytes and proarrhythmogenicity in 

metabolic syndrome. Methods: 71 patients with newly diagnosed metabolic syndrome, aged 35-55 

years, were studied. All patients underwent 48-hour Holter ECG recording. Based on the latter, they 

were divided into two groups ï with high arrhythmogenic load ï 38 patients (53.5%) (includes 

supraventricular or ventricular tachycardia, atrial fibrillation/flutter, ventricular extrasystoles over 

10%, frequent supraventricular extrasystoles > 500/24 hours) and with low arrhythmogenic load ï 

33 patients ï 46.5% (includes absence of significant rhythm disturbances). The studies were 

conducted at the Central Institute Clinical Laboratory of the University Hospital ñSt. Georgeò ï 

Plovdiv. Adiponectin, Leptin ï principle of the analyses ï enzyme-linked immunosorbent assay 

(ELISA). Results: No statistically significant difference was found between the two groups with 

different proarrhythmogenicity in terms of adiponectin, leptin and the adiponectin/leptin ratio 

(p>0.05). The present study demonstrates the fact that there is no association between 

adipocytokines and proarrhythmogenicity in newly diagnosed asymptomatic metabolic syndrome. 

Keywords: Adipocytokines, adiponectin, leptin, proarrhythmogenicity, newly diagnosed 

metabolic syndrom 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʨʠ ʄʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ ʦʩʚʝʥ ʤʝʪʘʙʦʣʠʪʥʠ ʬʘʢʪʦʨʠ ʠʤʘ ʤʥʦʛʦ ʚʲʟʧʘʣʠʪʝʣʥʠ 

ʤʘʨʢʝʨʠ ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʫʚʨʝʞʜʘʥʠʷ ʥʘ ʤʠʦʢʘʨʜʘ. ʅʘʣʠʯʥʘʪʘ ʘʜʠʧʦʮʠʪʥʘ ʜʠʩʬʫʥʢʮʠʷ ʚʦʜʠ ʜʦ 

ʥʘʨʫʰʝʥʦ ʩʝʢʨʝʪʠʨʘʥʝ ʥʘ ʘʜʠʧʦʢʠʥʠ, ʥʦ ʠ ʥʘ ʟʘʩʠʣʝʥʘ ʩʝʢʨʝʮʠʷ ʥʘ ʧʨoʠʥʬʣʘʤʘʪʦʨʥʠ 

ʮʠʪʦʢʠʥʠ ï IL-1, ʀʥʪʝʨʣʝʚʢʠʥ-6, TNF-Ŭ. ɿʘʩʠʣʝʥʘʪʘ ʩʝʢʨʝʮʠʷ IL-1 ʠʤʘ ʭʝʤʦʪʘʢʩʠʯʝʥ ʝʬʝʢʪ 
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ʚʲʨʭʫ ʮʠʨʢʫʣʠʨʘʱʠ ʤʦʥʦʮʠʪʠ ʠ ʤʘʢʨʦʬʘʛʠ ʢʘʪʦ ʩʪʠʤʫʣʠʨʘ ʪʷʭʥʘʪʘ ʠʥʬʠʣʪʨʘʮʠʷ ʚ ʤʘʩʪʥʘʪʘ 

ʪʲʢʘʥ ʠ ʧʨʦʤʦʪʠʨʘ ʩʝʢʨʝʮʠʷ ʥʘ ʀʥʪʝʨʣʝʚʢʠʥ-6, ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ-Ŭ ʩ ʧʘʨʘʢʨʠʥʝʥ ʠ 

ʝʥʜʦʢʨʠʥʝʥ ʝʬʝʢʪ. (1-6) 

ʄʘʣʢʦ ʩʘ ʜʘʥʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʟʘ ʨʦʣʷʪʘ ʥʘ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʠ ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ 

ʬʘʢʪʦʨ-Ŭ ʧʨʠ ʥʦʚʦʦʪʢʨʠʪ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. ɿʘ ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ 

ʙʠʦʤʘʨʢʝʨʠʪʝ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʧʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʠʤ ʮʝʥʘ ʠ ʣʠʧʩʘʪʘ ʥʘ ʧʦ-h ʠʨʦʢʘ 

ʜʦʩʪʲʧʥʦʩʪ. ʉʣʝʜ ʉʆVID-19 ʧʘʥʜʝʤʠʷʪʘ ʤʥʦʛʦ ʦʪ ʪʷʭ ʙʷʭʘ ʚʲʚʝʜʝʥʠ ʢʘʪʦ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʚ 

ʝʞʝʜʥʝʚʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ.  

ʎʝʣ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʠ ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ 

ʬʘʢʪʦʨ-Ŭ ʧʨʠ ʥʦʚʦʦʪʢʨʠʪ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. 

 

2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

ʉʢʨʠʥʠʨʘʥʠ ʩʘ 273 ʧʘʮʠʝʥʪʘ ʩʲʩ ʟʘʪʣʲʩʪʷʚʘʥʝ ʩ BMI ʥʘʜ 30 ʢʛ/ʤ2, ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ 

ʥʘʜ 80 ʩʤ ʟʘ ʞʝʥʠ ʠ 94 ʩʤ ʟʘ ʤʲʞʝ ʥʘ ʚʲʟʨʘʩʪ 35-55 ʛʦʜʠʥʠ ʠ ʥʝʣʝʢʫʚʘʥʠ ʜʦ ʤʦʤʝʥʪʘ. ɺʩʠʯʢʠ 

ʧʨʝʤʠʥʘʭʘ ʢʣʠʥʠʯʝʥ ʠ ʣʘʙʦʨʘʪʦʨʝʥ ʩʢʨʠʥʠʥʛ ʟʘ ʦʪʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ʪʘʢʠʚʘ ʤʝʪʘʙʦʣʠʪʥʦ 

ʟʜʨʘʚʠ ʠ ʪʝʟʠ ʩ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ. ʇʦʩʣʝʜʥʘʪʘ ʜʠʘʛʥʦʟʘ ʩʝ ʧʦʩʪʘʚʠ ʩʲʛʣʘʩʥʦ ʧʨʝʧʦʨʲʢʠʪʝ 

ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʜʠʘʙʝʪʥʘ ʬʝʜʝʨʘʮʠʷ (Neeland et al., 2024) ʢʘʪʦ ʥʘʣʠʯʠʝ ʥʘ ʪʨʠ ʠʣʠ ʧʦʚʝʯʝ 

ʦʪ ʩʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʠ: ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷʪʘ ʝ ʩʧʦʨʝʜ ʝʪʥʠʯʝʩʢʠʪʝ ʫʢʘʟʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ 

ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʜʠʘʙʝʪʥʘ ʬʝʜʝʨʘʮʠʷ ʟʘ ʝʚʨʦʧʝʡʮʠ: ʦʙʠʢʦʣʢʘ ʥʘ ʪʘʣʠʷ ʥʘʜ 80 ʩʤ ʟʘ ʞʝʥʠ ʠ 

94 ʩʤ ʟʘ ʤʲʞʝ, ʠʥʜʝʢʩ ʥʘ ʪʝʣʝʩʥʘʪʘ ʤʘʩʘ ʥʘʜ 30, ʪʨʠʛʣʠʮʝʨʠʜʠ Ó1.7 mmol/l; HDLʭʦʣʝʩʪʝʨʦʣ 

< 1.0 mmol/l ʧʨʠ ʞʝʥʠ ʠʣʠ < 0.9 mmo9l/l ʧʨʠ ʤʲʞʝ, ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ Ó130/85 mmHg ʠʣʠ ʪʝʟʠ, 

ʢʦʠʪʦ ʧʨʠʝʤʘʪ ʣʝʢʘʨʩʪʚʘ ʟʘ ʭʠʧʝʨʪʦʥʠʷ, ʢʨʲʚʥʘ ʟʘʭʘʨ ʥʘ ʛʣʘʜʥʦ Ó 5.6 mmol/l ʠʣʠ ʘʥʘʤʥʝʟʘ ʟʘ 

ʧʨʠʝʤ ʥʘ ʘʥʪʠʜʠʘʙʝʪʝʥ ʤʝʜʠʢʘʤʝʥʪ. ɹʷʭʘ ʩʝʣʝʢʪʠʨʘʥʠ 90 ʧʘʮʠʝʥʪʘ, ʠʟʧʲʣʥʷʚʘʱʠ ʢʨʠʪʝʨʠʠʪʝ 

ʟʘ ʥʦʚʦʦʪʢʨʠʪ ʄʉ. ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʝ ʠʟʢʣʶʯʝʥʘ ʠʩʭʝʤʠʯʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʩʲʩ ʩʪʨʝʩʪ 

ʪʝʩʪ ʚʝʣʦʝʨʛʦʤʝʪʨʠʷ, ʉʊ-ʘʥʛʠʦʛʨʘʬʠʷ ʠʣʠ ʩʝʣʝʢʪʠʚʥʘ ʢʦʨʦʥʘʨʥʘ ʘʥʛʠʦʛʨʘʬʠʷ ʩʧʦʨʝʜ 

ɽʚʨʦʧʝʡʩʢʠʪʝ ʈʲʢʦʚʦʜʩʪʚʘ (International Diabetes Federation, n.d.). ɼʨʫʛʠ ʠʟʢʣʶʯʚʘʱʠ 

ʢʨʠʪʝʨʠʠ ʩʘ: ʭʨʦʥʠʯʥʘ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, ʭʨʦʥʠʯʥʠ ʯʝʨʥʦʜʨʦʙʥʠ ʥʘʨʫʰʝʥʠʷ, 

ʭʨʦʥʠʯʥʦ ʙʝʣʦʜʨʦʙʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʫʤʝʨʝʥʦ ʠʣʠ ʪʝʞʢʦ ʢʣʘʧʥʦ ʩʲʨʜʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʚʨʦʜʝʥʦ 

ʩʲʨʜʝʯʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʣʷʚʦʢʘʤʝʨʥʘ ʩʠʩʪʦʣʥʘ ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʝʭʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʙʨʝʤʝʥʥʦʩʪ, 

ʠʟʚʝʩʪʥʦ ʟʣʦʢʘʯʝʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ; ʟʘʙʦʣʷʚʘʥʠʷ ʥʘ ʱʠʪʦʚʠʜʥʘʪʘ ʞʣʝʟʘ, ʝʣʝʢʪʨʦʣʠʪʝʥ 

ʜʠʩʙʘʣʘʥʩ, ʧʨʦʚʦʜʥʠ ʥʘʨʫʰʝʥʠʷ, ʢʘʢʪʦ ʠ ʧʘʮʠʝʥʪʠ, ʧʨʠʝʤʘʱʠ ʣʝʢʘʨʩʪʚʘ, ʟʘ ʢʦʠʪʦ ʝ ʠʟʚʝʩʪʥʦ, 

ʯʝ ʧʦʚʣʠʷʚʘʪ ʧʘʨʘʤʝʪʲʨʘ ʥʘ ʨʝʧʦʣʷʨʠʟʘʮʠʷ ʥʘ ɽʂɻ, ʧʘʮʠʝʥʪʠ, ʧʨʝʢʘʨʘʣʠ ʠʥʬʝʢʮʠʷ ʧʨʝʜʠ ʧʦ-

ʤʘʣʢʦ ʦʪ 2 ʩʝʜʤʠʮʠ. 

ʇʨʠ ʩʝʣʝʢʪʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪʧʘʜʥʘʭʘ 19 ʧʘʮʠʝʥʪʘ, ʧʦʨʘʜʠ 

ʧʨʠʜʨʫʞʘʚʘʱʘ ʢʦʨʦʥʘʨʥʘ ʙʦʣʝʩʪ ʥʘ ʩʲʨʮʝʪʦ ʠʣʠ ʦʪʢʘʟ ʟʘ ʫʯʘʩʪʠʝ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ʆʬʦʨʤʠ 

ʩʝ ʛʨʫʧʘ ʦʪ 71 ʧʘʮʠʝʥʪʘ ʩ ʥʦʚʦʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ ʥʘ ʚʲʟʨʘʩʪ 35-55 ʛʦʜʠʥʠ 

ʠ ʙʝʟ ʧʨʠʜʨʫʞʘʚʘʱʘ ʀɹʉ. 

ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʝ ʧʨʦʚʝʜʝ 48-ʯʘʩʦʚ ʍʦʣʪʝʨ ɽʂɻ ʟʘʧʠʩ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʘʨʠʪʤʦʛʝʥʥʠ ̫ʪʦʚʘʨ ʠ ʠʟʢʣʶʯʚʘʥʝ ʥʘ Ăʪʠʭʘ ʠʩʭʝʤʠʷñ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʦʚʘ ʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 

ʜʚʝ ʛʨʫʧʠ ï ʩ ʚʠʩʦʢ aʨʠʪʤʦʛʝʥʝʥ ʪʦʚʘʨ ï 33 ʧʘʮʠʝʥʪʘ (46,5 %) (ʚʢʣʶʯʚʘ ʥʘʜʢʘʤʝʨʥʘ ʠʣʠ 

ʢʘʤʝʨʥʘ ʪʘʭʠʢʘʨʜʠʷ, ʧʨʝʜʩʲʨʜʥʦ ʤʲʞʜʝʥʝ/ʪʨʝʧʪʝʥʝ, ʢʘʤʝʨʥʠ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʥʘʜ 10 %, ʯʝʩʪʠ 

ʥʘʜʢʘʤʝʨʥʠ ʝʢʩʪʨʘʩʠʩʪʦʣʠ ʥʘʜ 500/24 ʯʘʩʘ) ʠ ʩ ʥʠʩʲʢ aʨʠʪʤʦʛʝʥʝʥ ʪʦʚʘʨ 38 ʧʘʮʠʝʥʪʘ (53,5%) 

ï (ʚʢʣʶʯʚʘ ʙʝʟ ʟʥʘʯʠʤʠ ʨʠʪʲʤʥʠ ʥʘʨʫʰʝʥʠʷ). 

 

3. ɽʃɽʂʊʈʆʂɸʈɼʀʆɻʈɸʌʀʗ 

ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʝ ʧʨʦʚʝʜʝ ʠʟʭʦʜʥʘ ʝʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʘ ʩ 12 ʢʘʥʘʣʝʥ ɽʂɻ ʘʧʘʨʘʪ 

CardioPCexpert, Innomed, ʋʥʛʘʨʠʷ. ɿʘ ʘʥʘʣʠʟ ʥʘ ʝʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʝ 

ʠʟʧʦʣʟʚʘ II ʦʪʚʝʞʜʘʥʝ ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ QT ʠʥʪʝʨʚʘʣ, ʘ V4-6 ʟʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʊʨ-ʝ 

ʠʥʪʝʨʚʘʣ ʧʨʠ ʩʢʦʨʦʩʪ ʥʘ ʭʘʨʪʠʷʪʘ ʦʪ 25 mm/s. QT ʠʥʪʝʨʚʘʣ ʠ TpTe ʠʥʪʝʨʚʘʣʲʪ ʩʝ ʠʟʤʝʨʚʘʪ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚ ɹʲʣʛʘʨʩʢʘ ɸʢʘʜʝʤʠʷ ʥʘ ʅʘʫʢʠʪʝ ï ʉʦʬʠʷ. ʄʝʪʦʜʲʪ ʟʘ ʝʣʝʢʪʨʦʥʥʦ ʠʟʤʝʨʚʘʥʝ 

ʥʘ ʨʝʧʦʣʷʨʠʟʘʮʠʦʥʥʠ ɽʂɻ ʤʘʨʢʝʨʠ (QT ʠ Tpe ʠʥʪʝʨʚʘʣʠ) ʚ 12-ʢʘʥʘʣʥʘ ɽʂɻ ʝ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ (Hajeer & Hutchinson, 2001; Luan et al., 2023; Souza et al., 2010). 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʧʨʦʚʝʜʦʭʘ ʚ ʎʝʥʪʨʘʣʥʘʪʘ ʀʥʩʪʠʪʫʪʩʢʘ ʂʣʠʥʠʯʥʘ ʃʘʙʦʨʘʪʦʨʠʷ ʥʘ 

ʋʄɹɸʃ Ăʉʚ.ɻʝʦʨʛʠñ ï ʇʣʦʚʜʠʚ. ʉʲʦʪʚʝʪʥʦ ʭʝʤʘʪʦʣʦʛʠʯʥʠʪʝ ʘʥʘʣʠʟʠ (ʣʝʚʢʦʮʠʪʠ, 
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ʝʨʠʪʨʦʮʠʪʠ, ʪʨʦʤʙʦʮʠʪʠ; ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʭʝʤʦʛʣʦʙʠʥ, ʭʝʤʘʪʦʢʨʠʪ,) ɦ ʝ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʥʘ ʘʚʪʦʤʘʪʠʯʝʥ ʭʝʤʘʪʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟʘʪʦʨ Advia 2120 (Siemens Healthcare, 

Germany). ɹʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʝʨʫʤʘ ɦ ʝ ʩʝ ʠʟʩʣʝʜʚʘʪ ʥʘ ʢʣʠʥʠʯʥʦ-ʭʠʤʠʯʝʥ 

ʘʥʘʣʠʟʘʪʦʨ AU 480, Beckman Coulter (USA) ʧʦ ʦʨʠʛʠʥʘʣʥʠ ʧʨʦʛʨʘʤʠ ʩ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠ 

ʘʥʘʣʠʪʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʤʝʪʦʜʠ. ʍʦʨʤʦʥʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ: ʧʨʠʥʮʠʧ ʥʘ 

ʘʥʘʣʠʟʠʪʝ: ʢʦʥʢʫʨʝʥʪʝʥ ʠʤʫʥʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʭʝʤʠʣʫʤʠʥʠʩʮʝʥʪʝʥ ʧʨʠʥʮʠʧ (CLIA) ʥʘ 

ʠʤʫʥʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟʘʪʦʨ Access 2, Beckman Coulter, USA. ɸʜʠʧʦʥʝʢʪʠʥ, ʃʝʧʪʠʥ, ʆʤʝʥʪʠʥ-

1, ʆx LDL, ʀʥʪʝʨʣʝʚʢʠʥ-6, ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ-Ŭ ï ʧʨʠʥʮʠʧ ʥʘ ʘʥʘʣʠʟʠʪʝ ï ʝʥʟʠʤʥʦ-

ʩʚʲʨʟʘʥ ʠʤʫʥʦʩʦʨʙʝʥʪʝʥ ʘʥʘʣʠʟ (ELISA). 

 

4. ʈɽɿʋʃʊɸʊʀ 

ɸʥʘʣʠʟʲʪ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʤʘʨʢʝʨʠ (ʪʝʩʪ ʥʘ ʂʦʣʤʦʛʦʨʦʚ- 

ʉʤʠʨʥʦʚ) ʝ ʧʨʝʜʩʪʘʚʝʥ ʥʘ ʪʘʙʣ. 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʤʘʨʢʝʨʠ ʩʝ 

ʨʘʟʣʠʯʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʪ ʥʦʨʤʘʣʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʧʨʠ ʩʲʧʦʩʪʘʚʢʘʪʘ ʝ 

ʧʨʠʣʦʞʝʥ ʥʘʧʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ (ʪʝʩʪ ʥʘ Mann-Whitney). ʋʩʪʘʥʦʚʠ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʛʨʫʧʘʪʘ ʩ ʥʠʩʢʘ ʠ ʩ ʚʠʩʦʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ ʟʘ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʠ TNF-Ŭ 

(p<0.0001). 

 

ʊʘʙʣʠʮʘ 1. ʉʲʧʦʩʪʘʚʢʘ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠ ʤʘʨʢʝʨʠ ʤʝʞʜʫ ʛʨʫʧʠʪʝ ʩ ʥʠʩʢʘ ʠ ʩ ʚʠʩʦʢʘ 

ʘʨʠʪʤʦʛʝʥʥʦʩʪ. 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʠ N MeanÑSEM Median (IQR) Mann-Whitney U P-value 

ʀʥʪʝʨʣʝʚʢʠʥ-6 

(pg/ml) 

ʅɸ 38 15.97Ñ1.65 13.50 (9.88) 99.00 < 0.0001 

ɺɸ 33 58.09Ñ13.54 47.6 (23.65) 

ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ 

ʬʘʢʪʦʨ-Ŭ (pg/ml) 

ʅɸ 38 6.52Ñ1.15 5.8 (6.30) 149.50 < 0.0001 

ɺɸ 33 26.97Ñ5.33 24.2(8.70) 

ʅɸ ï ʥʠʩʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ, ɺɸ ï ʚʠʩʦʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ 
 

ʉʠʛʥʠʬʠʢʘʥʪʥʦ ʟʘʚʠʰʝʥʠʪʝ ʥʠʚʘ ʥʘ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʠ ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ-Ŭ ʚ 

ʛʨʫʧʘʪʘ ʥʘ ʚʠʩʦʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ ʧʦʢʘʟʚʘʪ ʧʦ-ʠʟʨʘʟʝʥʦ ʩʠʩʪʝʤʥʦ ʚʲʟʧʘʣʝʥʠʝ. ʇʦʜʜʲʨʞʘʥʝʪʦ 

ʥʘ ʭʨʦʥʠʯʥʦ ʥʠʩʢʦʠʥʪʝʥʟʠʚʥʦ ʤʝʪʘʙʦʣʠʪʥʦ ʚʲʟʧʘʣʝʥʠʝ ʧʨʝʜʨʘʟʧʦʣʘʛʘ ʢʲʤ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʮʠʪʦʢʠʥʠʪʝ ʚʲʨʭʫ ʜʨʫʛʠ ʦʨʛʘʥʠ ʠ ʩʠʩʪʝʤʠ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʢʘʨʜʠʦʤʠʦʮʠʪʠʪʝ ʝʢʩʧʨʝʩʠʨʘʪ 

ʨʝʮʝʧʪʦʨʠ ʟʘ ʀʥʪʝʨʣʝʚʢʠʥ-6 ʠ TNF-Ŭ. ɽʬʝʢʪʠʪʝ ʥʘ ʪʝʟʠ ʨʝʮʝʧʪʦʨʠ ʩʘ ʜʠʨʝʢʪʥʠ (ʤʝʤʙʨʘʥʥʠ) 

ʠ ʠʥʜʠʨʝʢʪʥʠ (ʛʝʥʥʠ). ʀʥʪʝʨʣʝʚʢʠʥ-6 ʟʘʩʠʣʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ICaL ʢʘʥʘʣʠ ʠ ʥʘʤʘʣʷʚʘ 

ʝʢʩʧʨʝʩʠʷʪʘ ʠ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ IKr ʠ IKs. ɿʘʩʠʣʚʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ RyR ʠ ʨʝʜʫʮʠʨʘ ʪʘʟʠ ʥʘ 

SERCA2ʘ ʠ PLB. ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ-Ŭ ʨʝʜʫʮʠʨʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ Ito, IKur ʠ ʥʘʤʘʣʷʚʘ 

ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ IKr ʠ IKs. ʈʝʤʦʜʝʣʠʨʘʱʠʷʪ ʝʬʝʢʪ ʥʘ ʧʨʦʠʥʬʣʘʤʘʪʦʨʥʠʪʝ ʮʠʪʦʢʠʥʠ ʦʙʭʚʘʱʘ 

ʚʩʷʢʘ ʝʜʥʘ ʬʘʟʘ ʥʘ ʘʢʮʠʦʥʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʤʠʦʮʠʪʘ ʢʘʪʦ ʥʝʪʥʠʷʪ ʝʬʝʢʪ ʝ ʧʨʦʣʦʥʛʠʨʘʥʝʪʦ ʤʫ 

ʠ ʧʦʪʝʥʮʠʨʘʥʝʪʦ ʥʘ ʘʨʠʪʤʦʛʝʥʝʟʘʪʘ. ɺʪʦʨʦʩʪʝʧʝʥʝʥ ʚ ʥʘʯʘʣʦʪʦ, ʥʦ ʦʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦ-

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʩʲʩʪʦʷʥʠʝ ʝ ʜʠʨʝʢʪʥʦʪʦ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʠ ʩʝʢʨʝʪʠʨʘʥʝʪʦ ʥʘ 

ʢʦʣʘʛʝʥ ʚ ʝʩʢʪʨʘʮʝʣʫʣʘʨʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʝʪʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʭʝʪʝʨʦʛʝʥʠʟʠʨʘʥʝʪʦ ʥʘ 

ʤʠʦʢʘʨʜʥʦʪʦ ʚʲʟʙʫʞʜʝʥʠʝ (Hajeer & Hutchinson, 2001; International Diabetes Federation, n.d.; 

Kern et al., 2001; Luan et al., 2023; Neeland et al., 2024; Souza et al., 2010). 

 

5. ɿɸʂʃʖʏɽʅʀɽ 

ʀʥʪʝʨʣʝʚʢʠʥ-6 ʠ ʊʫʤʦʨ-ʥʝʢʨʦʪʠʯʝʥ ʬʘʢʪʦʨ-Ŭ ʩʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʝʥʠ ʚ 

ʛʨʫʧʘʪʘ ʩ ʚʠʩʦʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʛʨʫʧʘʪʘ ʩ ʥʠʩʢʘ ʘʨʠʪʤʦʛʝʥʥʦʩʪ. 
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Abstract:  Biliary stenting is performed for both benign and malignant obstructions to restore 
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1. ɺʒɺɽɼɽʅʀɽ 

ɹʠʣʠʘʨʥʘʪʘ ʦʙʩʪʨʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʲʣʥʦ ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʥʦʨʤʘʣʥʠʷ 

ʧʘʩʘʞ ʥʘ ʞʣʲʯʢʘ ʦʪ ʯʝʨʥʠʷ ʜʨʦʙ ʢʲʤ ʜʫʦʜʝʥʫʤʘ. ʊʦʚʘ ʚʦʜʠ ʜʦ ʜʠʣʘʪʘʮʠʷ ʥʘ ʠʥʪʨʘ- ʠ/ʠʣʠ 

ʝʢʩʪʨʘʭʝʧʘʪʘʣʥʠʪʝ ʞʣʲʯʥʠ ʧʲʪʠʱʘ, ʧʦʚʠʰʝʥʠ ʩʝʨʫʤʥʠ ʥʠʚʘ ʥʘ ʙʠʣʠʨʫʙʠʥ ʠ ʢʣʠʥʠʯʥʠ 

ʧʨʦʷʚʠ ʢʘʪʦ ʞʲʣʪʝʥʠʮʘ, ʭʦʣʘʥʛʠʪ ʠ ʙʦʣʢʘ (Coucke et al., 2022). 

ɽʪʠʦʣʦʛʠʯʥʦ ʙʠʣʠʘʨʥʘʪʘ ʦʙʩʪʨʫʢʮʠʷ ʩʝ ʨʘʟʜʝʣʷ ʥʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʘ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʘ. 

ʉʨʝʜ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠʪʝ ʧʨʠʯʠʥʠ ʩʝ ʚʢʣʶʯʚʘʪ ʭʦʣʝʜʦʭʦʣʠʪʠʘʟʘ, ʢʠʩʪʘ ʥʘ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ, 

ʩʠʥʜʨʦʤ ʥʘ ʄʠʨʠʮʠ, ʧʦʩʪʦʧʝʨʘʪʠʚʥʠ ʩʪʨʠʢʪʫʨʠ, ʚʲʟʧʘʣʠʪʝʣʥʠ ʩʪʨʠʢʪʫʨʠ ʧʨʠ ʧʲʨʚʠʯʝʥ 

ʩʢʣʝʨʦʟʠʨʘʱ ʭʦʣʘʥʛʠʪ, ʭʨʦʥʠʯʝʥ ʧʘʥʢʨʝʘʪʠʪ ʠ ʷʪʨʦʛʝʥʥʠ ʫʚʨʝʜʠ ʥʘ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ. 

ɿʣʦʢʘʯʝʩʪʚʝʥʠʪʝ ʝʪʠʦʣʦʛʠʯʥʠ ʧʨʠʯʠʥʠ ʦʙʭʚʘʱʘʪ ʭʦʣʘʥʛʠʦʢʘʨʮʠʥʦʤ, ʢʘʨʮʠʥʦʤ ʥʘ ʛʣʘʚʘʪʘ ʥʘ 

ʧʘʥʢʨʝʘʩʘ, ʢʘʨʮʠʥʦʤ ʥʘ ʘʤʧʫʣʘʪʘ ʌʘʪʝʨʠ, ʤʝʪʘʩʪʘʪʠʯʥʘ ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ ʚ ʭʠʣʫʩʘ ʠ 

ʧʦʨʪʘʣʥʘʪʘ ʦʙʣʘʩʪ, ʢʘʢʪʦ ʠ ʠʥʚʘʟʠʷ ʠʣʠ ʢʦʤʧʨʝʩʠʷ ʦʪ ʜʨʫʛʠ ʘʙʜʦʤʠʥʘʣʥʠ ʪʫʤʦʨʠ (Coucke et 

al., 2022). 

 

2. ʀɿʃʆɾɽʅʀɽ 

ɹʠʣʠʘʨʥʦʪʦ ʩʪʝʥʪʠʨʘʥʝ ʟʘʝʤʘ ʮʝʥʪʨʘʣʥʘ ʨʦʣʷ ʚ ʣʝʯʝʥʠʝʪʦ ʥʘ ʙʠʣʠʘʨʥʘʪʘ ʦʙʩʪʨʫʢʮʠʷ 

ʢʘʪʦ ʦʩʠʛʫʨʷʚʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠʣʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʞʣʲʯʥʠʷ ʜʨʝʥʘʞ (Meseeha & Attia, 2023). 

ʊʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʚʲʨʰʝʥʦ ʯʨʝʟ ʝʥʜʦʩʢʦʧʩʢʘ ʨʝʪʨʦʛʨʘʜʥʘ ʭʦʣʘʥʛʠʦʧʘʥʢʨʝʘʪʦʛʨʘʬʠʷ (ɽʈʎʇ) 

ʠʣʠ ʧʝʨʢʫʪʘʥʝʥ ʪʨʘʥʩʭʝʧʘʪʘʣʝʥ ʙʠʣʠʘʨʝʥ ʜʨʝʥʘʞ ʠ ʩʝ ʧʨʠʣʘʛʘ ʢʘʢʪʦ ʩ ʧʘʣʠʘʪʠʚʥʘ ʮʝʣ ʧʨʠ 
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ʥʝʨʝʟʝʢʪʘʙʠʣʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʠ ʦʙʩʪʨʫʢʮʠʠ, ʪʘʢʘ ʠ ʢʘʪʦ ʤʦʩʪ ʢʲʤ ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʠʣʠ 

ʩʣʝʜʦʧʝʨʘʪʠʚʥʘ ʢʦʨʝʢʮʠʷ ʧʨʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠ ʩʪʨʠʢʪʫʨʠ. ʇʨʘʚʠʣʥʠʷʪ ʠʟʙʦʨ ʥʘ ʪʠʧʘ ʩʪʝʥʪ 

ʠ ʥʘ ʪʝʭʥʠʢʘʪʘ ʥʘ ʧʦʩʪʘʚʷʥʝ ʝ ʢʣʶʯʦʚ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʢʣʠʥʠʯʥʠʷ ʨʝʟʫʣʪʘʪ ʠ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʨʠʩʢʘ ʦʪ ʫʩʣʦʞʥʝʥʠʷ (Dumonceau et al., 2012). 

ʉʧʦʨʝʜ ʤʘʪʝʨʠʘʣʘ ʙʠʣʠʘʨʥʠʪʝ ʩʪʝʥʪʦʚʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʧʣʘʩʪʤʘʩʦʚʠ ʠ ʩʘʤʦʨʘʟʛʲʚʘʱʠ 

ʩʝ ʤʝʪʘʣʥʠ ʩʪʝʥʪʦʚʝ (SEMS). ʇʣʘʩʪʤʘʩʦʚʠʪʝ ʩʪʝʥʪʦʚʝ (ʦʪ ʧʦʣʠʝʪʠʣʝʥ, ʧʦʣʠʫʨʝʪʘʥ, ʪʝʬʣʦʥ) 

ʩʘ ʧʦ-ʝʚʪʠʥʠ ʠ ʣʝʩʥʠ ʟʘ ʧʦʜʤʷʥʘ, ʥʦ ʠʤʘʪ ʧʦ-ʢʨʘʪʢʘ ʧʨʦʭʦʜʠʤʦʩʪ ʠ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ 

ʤʠʛʨʘʮʠʷ. SEMS (ʦʙʠʢʥʦʚʝʥʦ ʦʪ ʥʝʨʲʞʜʘʝʤʘ ʩʪʦʤʘʥʘ ʠʣʠ ʥʠʪʠʥʦʣ) ʩʘ ʩ ʧʦ-ʛʦʣʷʤ ʜʠʘʤʝʪʲʨ, 

ʧʦ-ʜʲʣʛʘ ʧʨʦʭʦʜʠʤʦʩʪ ʠ ʧʦ-ʥʠʩʲʢ ʨʠʩʢ ʦʪ ʦʢʣʫʟʠʷ, ʥʦ ʩʘ ʧʦ-ʩʢʲʧʠ ʠ ʪʨʫʜʥʠ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ. 

SEMS ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʥʘ ʥʝʧʦʢʨʠʪʠ, ʯʘʩʪʠʯʥʦ ʠ ʥʘʧʲʣʥʦ ʧʦʢʨʠʪʠ. (Dumonceau et al., 2012) 

ʂʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ ʝ ʥʘʡ-ʜʦʩʪʲʧʥʠʷʪ ʠ ʨʫʪʠʥʥʦ ʠʟʧʦʣʟʚʘʥ ʤʝʪʦʜ ʟʘ ʦʙʨʘʟʥʘ 

ʦʮʝʥʢʘ ʥʘ ʙʠʣʠʘʨʥʠʪʝ ʩʪʝʥʪʦʚʝ. ʊʷ ʧʦʟʚʦʣʷʚʘ ʷʩʥʦ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʟʠʮʠʷʪʘ ʠ ʝʢʩʧʘʥʟʠʷʪʘ 

ʥʘ ʩʪʝʥʪʘ, ʜʝʪʘʡʣʥʘ ʦʮʝʥʢʘ ʥʘ ʦʢʦʣʥʠʪʝ ʯʝʨʥʦʜʨʦʙʥʠ ʠ ʞʣʲʯʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʙʲʨʟʦ ʦʪʢʨʠʚʘʥʝ 

ʥʘ ʫʩʣʦʞʥʝʥʠʷ ʢʘʪʦ ʦʙʩʪʨʫʢʮʠʷ, ʠʥʬʝʢʮʠʷ, ʧʝʨʬʦʨʘʮʠʷ ʠʣʠ ʩʲʜʦʚʘ ʫʚʨʝʜʘ (Nguyen et al., 

2023; Tonolini et al., 2015). ʄʫʣʪʠʬʘʟʥʠʪʝ ʢʦʥʪʨʘʩʪʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʘʚʷʪ ʂʊ ʦʩʦʙʝʥʦ ʮʝʥʥʘ 

ʟʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʩʲʜʦʚʠ ʫʩʣʦʞʥʝʥʠʷ. 

2.1. ʅʦʨʤʘʣʥʠ ʧʦʩʪʩʪʝʥʪʥʠ ʂʊ ʥʘʭʦʜʢʠ 

ʉʨʝʜ ʥʦʨʤʘʣʥʠʪʝ ʠʣʠ ʦʯʘʢʚʘʥʠ ʂʊ ʧʨʦʤʝʥʠ ʩʣʝʜ ʧʦʩʪʘʚʷʥʝ ʥʘ ʙʠʣʠʘʨʝʥ ʩʪʝʥʪ ʩʝ 

ʚʢʣʶʯʚʘʪ ʥʘʭʦʜʢʠ, ʢʦʠʪʦ ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʢʘʪʦ ʫʩʣʦʞʥʝʥʠʝ, ʘʢʦ ʩʲʦʪʚʝʪʩʪʚʘʪ 

ʥʘ ʢʣʠʥʠʯʥʠʷ ʢʦʥʪʝʢʩʪ ʠ ʚʨʝʤʝʪʦ ʦʪ ʠʥʪʝʨʚʝʥʮʠʷʪʘ. 

2.1.1. ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʧʦʟʠʮʠʷ ʥʘ ʩʪʝʥʪʘ 

ʇʨʘʚʠʣʥʦ ʨʘʟʛʲʥʘʪʠʷʪ ʤʝʪʘʣʝʥ ʩʪʝʥʪ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʢʘʪʦ ʭʠʧʝʨʜʝʥʩʥʘ, ʨʝʪʠʢʫʣʘʨʥʘ 

(Ămeshñ) ʩʪʨʫʢʪʫʨʘ ʚ ʣʫʤʝʥʘ ʥʘ ʞʣʲʯʥʠʷ ʧʲʪ, ʙʝʟ ʜʠʩʣʦʢʘʮʠʷ ʩʧʨʷʤʦ ʘʥʘʪʦʤʠʷʪʘ ʥʘ 

ʭʝʧʘʪʘʣʥʠʪʝ ʢʘʥʘʣʠ (ʬʠʛ. 1). ʇʣʘʩʪʤʘʩʦʚʠʪʝ ʝʥʜʦʧʨʦʪʝʟʠ ʩʲʱʦ ʩʝ ʦʪʜʠʬʝʨʝʥʮʠʨʘʪ ʜʦʙʨʝ ʚ 

ʣʫʤʝʥʘ ʥʘ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ. ʄʫʣʪʠʧʣʘʥʘʨʥʠʪʝ ʂʊ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦʟʚʦʣʷʚʘʪ 

ʚʠʩʦʢʦʨʝʟʦʣʶʮʠʦʥʥʘ ʦʮʝʥʢʘ ʥʘ ʚʠʜʘ ʩʪʝʥʪ (ʧʣʘʩʪʤʘʩʦʚ ʠʣʠ ʤʝʪʘʣʝʥ), ʥʝʛʦʚʘʪʘ ʮʷʣʦʩʪ, 

ʧʨʦʭʦʜʠʤʦʩʪ ʠ ʪʦʯʥʘʪʘ ʧʦʟʠʮʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʨʦʢʩʠʤʘʣʥʠʷ ʠ ʜʠʩʪʘʣʥʠʷ ʤʫ ʢʨʘʡ (Nguyen et 

al., 2023; Tonolini et al., 2015).  
 

 
ʌʠʛʫʨʘ 1. ʉʘʤʦʨʘʟʛʲʚʘʱ ʩʝ ʤʝʪʘʣʝʥ ʙʠʣʠʘʨʝʥ ʩʪʝʥʪ (SEMS) ʚ ʘʢʩʠʘʣʥʘ, ʢʦʨʦʥʘʨʥʘ ʠ 

ʩʘʛʠʪʘʣʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ. ʂʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʧʦʢʘʟʚʘ ʧʨʘʚʠʣʥʦ ʨʘʟʛʲʥʘʪ SEMS ʚ ʦʙʱʠʷ 

ʞʣʲʯʝʥ ʢʘʥʘʣ, ʩ ʷʩʥʦ ʦʯʝʨʪʘʥ ʧʨʦʢʩʠʤʘʣʝʥ ʠ ʜʠʩʪʘʣʝʥ ʢʨʘʡ, ʨʘʟʧʦʣʦʞʝʥ ʮʝʥʪʨʘʣʥʦ ʚ 

ʣʫʤʝʥʘ. 

2.1.2. ɸʝʨʦʙʠʣʠʷ ʠ ʨʝʪʠʥʠʨʘʥ ʢʦʥʪʨʘʩʪ 

ʅʘʣʠʯʠʝ ʥʘ ʚʲʟʜʫʭ ʚ ʠʥʪʨʘ- ʠ ʝʢʩʪʨʘʭʝʧʘʪʘʣʥʠʪʝ ʞʣʲʯʥʠ ʧʲʪʠʱʘ ʝ ʯʝʩʪʘ ʠ ʦʯʘʢʚʘʥʘ 

ʥʘʭʦʜʢʘ ʩʣʝʜ ʫʩʧʝʰʥʦ ʜʨʝʥʠʨʘʥʝ, ʦʩʦʙʝʥʦ ʩʣʝʜ ERCP ʠ ʩʬʠʥʢʪʝʨʦʪʦʤʠʷ (Tonolini et al., 

2015). ɸʝʨʦʙʠʣʠʷʪʘ ʤʦʞʝ ʜʘ ʧʝʨʩʠʩʪʠʨʘ ʩʝʜʤʠʮʠ, ʘ ʧʨʠ ʩʬʠʥʢʪʝʨʦʪʦʤʠʷ ï ʤʝʩʝʮʠ ʜʦ ʛʦʜʠʥʠ. 

ɺʝʜʥʘʛʘ ʩʣʝʜ ʧʨʦʮʝʜʫʨʘʪʘ ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʟʘʜʲʨʞʘʥ ʢʦʥʪʨʘʩʪ ʚ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ ʠ 

ʞʣʲʯʥʠʷ ʤʝʭʫʨ, ʥʝʨʷʜʢʦ ʩʲʩ ʩʣʦʝʩʪʘ (Ăʩʪʨʘʪʠʬʠʮʠʨʘʥʘñ) ʧʣʲʪʥʦʩʪ. 
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2.1.3. ʃʝʢʠ ʧʝʨʠʜʫʢʪʘʣʥʠ ʧʨʦʤʝʥʠ 

ʄʠʥʠʤʘʣʥʦ ʩʪʨʠʨʘʥʝ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ ʦʢʦʣʦ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ, ʣʝʢʘ ʣʦʢʘʣʥʘ 

ʭʠʧʝʨʚʘʩʢʫʣʘʨʠʟʘʮʠʷ ʠ ʜʠʩʢʨʝʪʝʥ ʦʪʦʢ ʥʘ ʜʫʢʪʘʣʥʘʪʘ ʩʪʝʥʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʝʤʘʪ ʟʘ ʨʝʘʢʪʠʚʥʠ 

ʧʦʩʪʧʨʦʮʝʜʫʨʥʠ ʧʨʦʤʝʥʠ, ʦʩʦʙʝʥʦ ʚ ʨʘʥʥʠʷ ʧʝʨʠʦʜ ʩʣʝʜ ʠʥʪʝʨʚʝʥʮʠʷʪʘ. ʊʝʟʠ ʥʘʭʦʜʢʠ ʩʘʤʠ 

ʧʦ ʩʝʙʝ ʩʠ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘ ʫʩʣʦʞʥʝʥʠʝ ʙʝʟ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʣʠʥʠʯʥʠ 

ʠʣʠ ʦʙʨʘʟʥʠ ʙʝʣʝʟʠ (Tonolini et al., 2015). 

2.1.4. ʆʛʨʘʥʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʯʥʦʩʪ ʠʣʠ ʛʘʟ ʧʦ ʭʦʜʘ ʥʘ ʧʝʨʢʫʪʘʥʥʠʷ ʪʨʘʢʪ 

ʄʘʣʢʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʯʥʦʩʪ ʠʣʠ ʛʘʟ ʚ ʤʝʢʠʪʝ ʪʲʢʘʥʠ ʧʦ ʭʦʜʘ ʥʘ ʧʝʨʢʫʪʘʥʥʠʷ ʜʦʩʪʲʧ ʝ 

ʪʠʧʠʯʥʘ ʨʘʥʥʘ ʥʘʭʦʜʢʘ ʩʣʝʜ ʠʥʪʝʨʚʝʥʮʠʷʪʘ. ʇʨʠ ʣʠʧʩʘ ʥʘ ʥʘʨʘʩʪʚʘʥʝ, ʢʦʣʝʢʮʠʷ, ʠʟʨʘʟʝʥ 

ʠʥʬʠʣʪʨʘʪ ʠʣʠ ʩʠʩʪʝʤʥʠ ʧʨʠʟʥʘʮʠ ʥʘ ʠʥʬʝʢʮʠʷ ʪʦʚʘ ʩʝ ʩʯʠʪʘ ʟʘ ʥʦʨʤʘʣʝʥ ʧʦʩʪʧʨʦʮʝʜʫʨʝʥ 

ʦʙʨʘʟ (Nguyen et al., 2023). 

2.2. ʂʊ ʥʘʭʦʜʢʠ ʧʨʠ ʫʩʣʦʞʥʝʥʠʷ ʩʣʝʜ ʙʠʣʠʘʨʥʦ ʩʪʝʥʪʠʨʘʥʝ 

ʋʩʣʦʞʥʝʥʠʷʪʘ ʩʣʝʜ ʙʠʣʠʘʨʥʦ ʩʪʝʥʪʠʨʘʥʝ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʦ ʤʝʭʘʥʠʟʲʤ ʠ ʢʣʠʥʠʯʥʘ 

ʠʟʷʚʘ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʨʘʥʥʠ ʠ ʢʲʩʥʠ, ʢʘʪʦ ʠ ʜʚʘʪʘ ʪʠʧʘ ʟʥʘʯʠʤʦ ʚʣʠʷʷʪ 

ʚʲʨʭʫ ʠʟʭʦʜʘ ʦʪ ʣʝʯʝʥʠʝʪʦ (Nguyen et al., 2023; Bagul et al., 2010). ʏʨʝʟ ʥʘʪʠʚʥʠ ʠ ʢʦʥʪʨʘʩʪʥʦ-

ʫʩʠʣʝʥʠ ʩʝʨʠʠ ʂʊ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʜʝʪʘʡʣʥʦ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʩʪʝʥʪʘ ʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 

ʨʘʥʥʠʪʝ ʠ ʢʲʩʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ ʠ ʦʢʦʣʥʠʪʝ ʪʲʢʘʥʠ. 

2.2.1. ʈʘʥʥʠ ʫʩʣʦʞʥʝʥʠʷ 

ʀʥʬʝʢʮʠʦʟʥʦ-ʚʲʟʧʘʣʠʪʝʣʥʠ ʫʩʣʦʞʥʝʥʠʷ 

ʀʥʬʝʢʮʠʦʟʥʦ-ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʩʘ ʩʨʝʜ ʥʘʡ-ʯʝʩʪʠʪʝ ʨʘʥʥʠ ʥʝʞʝʣʘʥʠ 

ʩʲʙʠʪʠʷ ʩʣʝʜ ʝʥʜʦʩʢʦʧʩʢʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʙʠʣʠʘʨʝʥ ʩʪʝʥʪ, ʢʘʪʦ ʦʩʥʦʚʥʦ ʩʝ ʩʨʝʱʘ ʭʦʣʘʥʛʠʪ 

(Nguyen et al., 2023). ʍʦʣʘʥʛʠʪʲʪ ʝ ʠʥʬʝʢʮʠʷ ʥʘ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ ʠ ʝ ʝʜʥʦ ʦʪ ʚʦʜʝʱʠʪʝ 

ʫʩʣʦʞʥʝʥʠʷ, ʦʩʦʙʝʥʦ ʧʨʠ ʧʨʝʩʪʦʡ ʥʘ ʩʪʝʥʪʘ ʥʘʜ 12 ʤʝʩʝʮʘ. ʂʘʪʦ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʩʝ ʧʦʩʦʯʚʘʪ 

ʤʝʪʘʣʥʠ ʩʪʝʥʪʦʚʝ, ʧʦ-ʛʦʣʷʤʘ ʜʲʣʞʠʥʘ ʠ ʜʠʘʤʝʪʲʨ, ʟʣʦʢʘʯʝʩʪʚʝʥʘ ʦʙʩʪʨʫʢʮʠʷ, ʪʝʞʢʠ 

ʩʪʨʠʢʪʫʨʠ ʠ ʧʝʨʩʠʩʪʠʨʘʱʘ ʭʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ. ʂʦʥʪʨʘʩʪʥʦ-ʫʩʠʣʝʥʘʪʘ ʂʊ ʜʝʤʦʥʩʪʨʠʨʘ 

ʫʜʝʙʝʣʝʥʘ ʠ ʢʦʥʪʨʘʩʪʠʨʘʱʘ ʩʪʝʥʘ ʥʘ ʭʦʣʝʜʦʭʘ, ʠʥʪʨʘ-ʭʝʧʘʪʘʣʥʘ ʜʠʣʘʪʘʮʠʷ, ʧʝʨʠʜʫʢʪʘʣʥʘ 

ʠʥʬʠʣʪʨʘʮʠʷ ʠ ʧʨʠ ʥʘʧʨʝʜʥʘʣʠ ʩʣʫʯʘʠ ï ʧʦʨʪʘʣʥʘ ʚʝʥʦʟʥʘ ʪʨʦʤʙʦʟʘ ʠʣʠ ʘʙʩʮʝʩʠ (Tonolini et 

al., 2015). ʃʘʙʦʨʘʪʦʨʥʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʭʦʣʝʩʪʘʪʠʯʝʥ ʝʥʟʠʤʝʥ ʧʨʦʬʠʣ ʠ ʭʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ, 

ʘ ʭʝʤʦʢʫʣʪʫʨʠʪʝ ʯʝʩʪʦ ʠʟʦʣʠʨʘʪ Klebsiella, E. coli ʠʣʠ ʧʦʣʠʤʠʢʨʦʙʥʘ ʬʣʦʨʘ. ʃʝʯʝʥʠʝʪʦ 

ʚʢʣʶʯʚʘ ʨʘʥʥʠ ʨʝʘʥʠʤʘʮʠʦʥʥʠ ʤʝʨʢʠ, ʘʥʪʠʙʠʦʪʠʯʥʘ ʪʝʨʘʧʠʷ, ʙʠʣʠʘʨʥʘ ʜʝʢʦʤʧʨʝʩʠʷ ʠ ʧʨʠ 

ʥʫʞʜʘ ï ʩʤʷʥʘ ʠʣʠ ʨʝʚʠʟʠʷ ʥʘ ʩʪʝʥʪʘ, ʢʘʪʦ ʥʘʚʨʝʤʝʥʥʘʪʘ ʝʥʜʦʩʢʦʧʩʢʘ ʜʝʢʦʤʧʨʝʩʠʷ ʝ 

ʨʝʰʘʚʘʱʘ ʟʘ ʠʟʭʦʜʘ. 

ʆʩʪʲʨ ʧʘʥʢʨʝʘʪʠʪ 

ʆʩʪʨʠʷʪ ʧʘʥʢʨʝʘʪʠʪ, ʩʚʲʨʟʘʥ ʩ 

ʙʠʣʠʘʨʥʦ ʩʪʝʥʪʠʨʘʥʝ, ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʧʨʝʜʠʤʥʦ ʢʘʪʦ ʧʦʩʪ-ɽʈʎʇ ʫʩʣʦʞʥʝʥʠʝ 

(Tonolini et al., 2015). ʀʩʪʠʥʩʢʠ ʩʪʝʥʪ-

ʠʥʜʫʮʠʨʘʥ ʧʘʥʢʨʝʘʪʠʪ ʩʝ ʩʯʠʪʘ ʟʘ 

ʨʷʜʲʢ ʠ ʩʝ ʦʙʷʩʥʷʚʘ ʩ ʤʝʭʘʥʠʯʥʦ 

ʜʨʘʟʥʝʥʝ ʥʘ ʧʘʧʠʣʘʪʘ ʧʨʠ ʝʢʩʪʨʘʢʮʠʷ 

ʠʣʠ ʩʤʷʥʘ ʥʘ ʩʪʝʥʪʘ, ʩ ʧʦʩʣʝʜʚʘʱ ʦʪʦʢ 

ʠ ʪʨʘʥʟʠʪʦʨʥʘ ʦʙʩʪʨʫʢʮʠʷ. 

ɼʠʘʛʥʦʩʪʠʯʥʦ ʚʦʜʝʱʠ ʩʘ ʚʨʝʤʝʚʘʪʘ 

ʚʨʲʟʢʘ (ʩʠʤʧʪʦʤʠ ʠ ʧʦʚʠʰʝʥʠ 

ʘʤʠʣʘʟʘ/ʣʠʧʘʟʘ ʚ ʧʲʨʚʠʪʝ ʪʨʠ ʜʥʠ ʩʣʝʜ 

ʧʨʦʮʝʜʫʨʘʪʘ) ʠ ʥʘʭʦʜʢʘʪʘ ʦʪ 

ʢʦʥʪʨʘʩʪʥʦ-ʫʩʠʣʝʥʘʪʘ ʂʊ ï ʫʚʝʣʠʯʝʥʠ 

ʨʘʟʤʝʨʠ ʥʘ ʧʘʥʢʨʝʘʩʘ ʩ ʧʝʨʠ-

ʧʘʥʢʨʝʘʩʥʦ ʠʥʬʠʣʪʨʠʨʘʥʝ ʠ ʪʝʯʥʦʩʪ, ʘ 

ʧʘʨʝʥʭʠʤʥʘʪʘ ʭʠʧʦʜʝʥʟʥʦʩʪ ʥʘʩʦʯʚʘ 

ʢʲʤ ʥʝʢʨʦʟʘ ʠ ʚʲʟʤʦʞʥʠ ʢʦʣʝʢʮʠʠ 

(ʬʠʛ. 2). 

 

 

ʌʠʛʫʨʘ 2. ʆʩʪʲʨ ʧʘʥʢʨʝʘʪʠʪ ʩʣʝʜ ʙʠʣʠʘʨʥʦ 

ʩʪʝʥʪʠʨʘʥʝ. ʇʘʮʠʝʥʪ ʥʘ 36 ʛʦʜʠʥʠ ʩ 

ʭʦʣʝʜʦʭʦʣʠʪʠʘʟʘ, ʩʣʝʜ ERCP ʠ ʧʦʩʪʘʚʷʥʝ ʥʘ 

ʙʠʣʠʘʨʝʥ ʩʪʝʥʪ. ʂʊ ʥʘ ʢʦʨʝʤ ʚ ʘʢʩʠʘʣʝʥ ʩʨʝʟ 

ʧʦʢʘʟʚʘ ʫʛʦʣʝʤʝʥ ʧʦ ʨʘʟʤʝʨʠ ʧʘʥʢʨʝʘʩ ʩ ʝʜʝʤʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʧʝʨʠʬʦʢʘʣʥʘ ʠʥʬʠʣʪʨʘʮʠʷ ʠ ʥʘʣʠʯʠʝ 

ʥʘ ʪʝʯʥʦʩʪ ʧʦ ʩʲʩʝʜʩʪʚʦ. 
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ʂʲʨʚʝʥʝ 

ʂʲʨʚʝʥʝʪʦ ʝ ʧʦ-ʨʷʜʢʦ, ʥʦ ʧʦʪʝʥʮʠʘʣʥʦ ʪʝʞʢʦ ʨʘʥʥʦ ʫʩʣʦʞʥʝʥʠʝ ʩʣʝʜ ʙʠʣʠʘʨʥʦ 

ʩʪʝʥʪʠʨʘʥʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʝ ʩʚʲʨʟʘʥʦ ʩ ʪʨʘʚʤʘ ʥʘ ʧʘʧʠʣʘʪʘ, ʩʪʝʥʘʪʘ ʥʘ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ ʠʣʠ 

ʩʲʩʝʜʥʠ ʩʲʜʦʚʝ ʧʦ ʚʨʝʤʝ ʥʘ ERCP ʠʣʠ ʤʘʥʠʧʫʣʘʮʠʷ ʩʲʩ ʩʪʝʥʪʘ (Bagul et al., 2010). ʂʣʠʥʠʯʥʦ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʷʚʠ ʩ ʭʝʤʘʪʝʤʝʟʘ, ʤʝʣʝʥʘ ʠʣʠ ʭʝʤʦʙʠʣʠʷ, ʯʝʩʪʦ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʭʝʤʦʜʠʥʘʤʠʯʥʘ 

ʥʝʩʪʘʙʠʣʥʦʩʪ ʠ ʩʧʘʜ ʥʘ ʭʝʤʦʛʣʦʙʠʥʘ. ʅʘ ʂʊ ʩ ʢʦʥʪʨʘʩʪʥʦ ʫʩʠʣʚʘʥʝ ʭʝʤʦʙʠʣʠʷʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ 

ʢʘʪʦ ʭʠʧʝʨʜʝʥʩʥʘ ʪʝʯʥʦʩʪ ʚ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ ʠʣʠ ʞʣʲʯʥʠʷ ʤʝʭʫʨ ʚ ʥʘʪʠʚʥʘ ʩʝʨʠʷ ʠ ʢʘʪʦ 

ʢʦʥʪʨʘʩʪʥʘ ʝʢʩʪʨʘʚʘʟʘʮʠʷ ʚ ʣʫʤʝʥʘ ʥʘ ʜʫʢʪʫʩʠʪʝ ʚ ʘʨʪʝʨʠʘʣʥʘ ʬʘʟʘ. ʃʝʯʝʥʠʝʪʦ ʚʘʨʠʨʘ ʦʪ 

ʝʥʜʦʩʢʦʧʩʢʠ ʭʝʤʦʩʪʘʟʥʠ ʪʝʭʥʠʢʠ ʜʦ ʝʥʜʦʚʘʩʢʫʣʘʨʥʘ ʝʤʙʦʣʠʟʘʮʠʷ ʠ ʨʷʜʢʦ ʭʠʨʫʨʛʠʯʥʘ 

ʠʥʪʝʨʚʝʥʮʠʷ. 

ʇʝʨʬʦʨʘʮʠʷ 

ʇʝʨʬʦʨʘʮʠʷʪʘ ʩʣʝʜ ʙʠʣʠʘʨʥʦ ʩʪʝʥʪʠʨʘʥʝ ʝ ʦʩʪʨʦ, ʨʷʜʢʦ, ʥʦ ʩʝʨʠʦʟʥʦ ʫʩʣʦʞʥʝʥʠʝ, 

ʩʚʲʨʟʘʥʦ ʩ ʤʝʭʘʥʠʯʥʘ ʪʨʘʚʤʘ ʦʪ ʚʦʜʘʯʘ, ʢʘʪʝʪʲʨʘ, ʩʬʠʥʢʪʝʨʦʪʦʤʘ ʠʣʠ ʩʘʤʠʷ ʩʪʝʥʪ, ʥʘʡ-ʯʝʩʪʦ 

ʥʘ ʥʠʚʦʪʦ ʥʘ ʜʫʦʜʝʥʫʤʘ, ʧʘʧʠʣʘʪʘ ʠʣʠ ʧʨʦʢʩʠʤʘʣʥʠʪʝ ʞʣʲʯʥʠ ʧʲʪʠʱʘ (Bagul et al., 2010). 

ʂʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʚʢʣʶʯʚʘ ʦʩʪʨʘ ʢʦʨʝʤʥʘ ʙʦʣʢʘ, ʧʝʨʠʪʦʥʝʘʣʥʠ ʧʨʠʟʥʘʮʠ, ʬʝʙʨʠʣʠʪʝʪ ʠ 

ʧʦʥʷʢʦʛʘ ʙʲʨʟʦ ʚʣʦʰʘʚʘʥʝ ʥʘ ʦʙʱʦʪʦ ʩʲʩʪʦʷʥʠʝ. ʅʘ ʂʊ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʚʦʙʦʜʝʥ ʛʘʟ 

ʠʥʪʨʘʘʙʜʦʤʠʥʘʣʥʦ, ʝʢʩʪʨʘʚʘʟʘʮʠʷ ʥʘ ʢʦʥʪʨʘʩʪ ʠʣʠ ʞʣʲʯʢʘ, ʣʦʢʘʣʠʟʠʨʘʥʠ ʠʣʠ ʜʠʬʫʟʥʠ ʪʝʯʥʠ 

ʢʦʣʝʢʮʠʠ, ʢʘʢʪʦ ʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʧʨʦʤʝʥʠ ʚ ʦʢʦʣʥʠʪʝ ʪʲʢʘʥʠ. ʇʨʠ ʦʛʨʘʥʠʯʝʥʠ, ʤʘʣʢʠ 

ʧʝʨʬʦʨʘʮʠʠ ʠ ʩʪʘʙʠʣʝʥ ʧʘʮʠʝʥʪ ʤʦʞʝ ʜʘ ʩʝ ʦʙʩʲʜʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦ ʠʣʠ ʤʠʥʠʤʘʣʥʦ ʠʥʚʘʟʠʚʥʦ 

ʧʦʚʝʜʝʥʠʝ, ʜʦʢʘʪʦ ʧʨʠ ʦʙʰʠʨʥʘ ʧʝʨʬʦʨʘʮʠʷ ʠʣʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʧʝʨʠʪʦʥʠʪ ʩʝ ʥʘʣʘʛʘ ʩʧʝʰʥʘ 

ʭʠʨʫʨʛʠʯʥʘ ʨʝʚʠʟʠʷ. 

2.2.2. ʂʲʩʥʠ ʫʩʣʦʞʥʝʥʠʷ 

ʆʢʣʫʟʠʷ ʥʘ ʩʪʝʥʪʘ 

ʆʢʣʫʟʠʷʪʘ ʥʘ ʙʠʣʠʘʨʥʠʪʝ ʩʪʝʥʪʦʚʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʦʩʪʝʧʝʥʥʦ ʩʪʝʩʥʷʚʘʥʝ ʥʘ ʣʫʤʝʥʘ ʠʤ 

ʩ ʨʝʮʠʜʠʚ ʥʘ ʦʙʩʪʨʫʢʪʠʚʥʘʪʘ ʩʠʤʧʪʦʤʘʪʠʢʘ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʭʦʜʠʤʦʩʪ ʝ ʟʥʘʯʠʤʦ 

ʧʦ-ʜʲʣʛʘ ʧʨʠ ʩʘʤʦʨʘʟʛʲʚʘʱʠ ʩʝ ʤʝʪʘʣʥʠ ʩʪʝʥʪʦʚʝ (SEMS) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʣʘʩʪʤʘʩʦʚʠ, ʢʦʝʪʦ 

ʩʝ ʜʲʣʞʠ ʦʩʥʦʚʥʦ ʥʘ ʧʦ-ʛʦʣʝʤʠʷ ʠʤ ʜʠʘʤʝʪʲʨ (Dumonceau et al., 2012; Nguyen et al., 2023). 

ʆʩʥʦʚʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʦʢʣʫʟʠʷ ʩʘ ʪʫʤʦʨʥʦ ʧʨʦʨʘʩʪʚʘʥʝ ʧʨʝʟ ʤʨʝʞʘʪʘ ʥʘ ʥʝʧʦʢʨʠʪʠ SEMS ʠ 

ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʣʲʜʞ ʧʨʠ ʧʣʘʩʪʤʘʩʦʚʠ ʠ ʧʦʢʨʠʪʠ SEMS ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʟʘʩʪʦʡ, ʨʝʬʣʫʢʩ, 

ʙʠʦʬʠʣʤ ʠ ʚʪʦʨʠʯʥʘ ʧʨʝʮʠʧʠʪʘʮʠʷ. ʅʘ ʂʊ ʦʢʣʫʟʠʷʪʘ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʧʨʠ ʜʠʣʘʪʘʮʠʷ ʥʘ 

ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ ʧʨʦʢʩʠʤʘʣʥʦ ʦʪ ʩʪʝʥʪʘ, ʣʠʧʩʘ ʥʘ ʘʝʨʦʙʠʣʠʷ, ʥʘʣʠʯʠʝ ʥʘ ʠʥʪʨʘʣʫʤʝʥʥʠ 

ʜʝʬʝʢʪʠ ʥʘ ʠʟʧʲʣʚʘʥʝ ʠ ʦʪʩʲʩʪʚʠʝ ʥʘ ʛʘʟ ʚ ʣʫʤʝʥʘ ʥʘ SEMS, ʘ ʧʨʠ ʪʫʤʦʨ ï ʤʝʢʦʪʲʢʘʥʥʘ 

ʢʦʤʧʦʥʝʥʪʘ, ʧʨʦʨʘʩʪʚʘʱʘ ʧʨʝʟ ʤʨʝʞʘʪʘ. ɿʣʘʪʝʥ ʩʪʘʥʜʘʨʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʭʦʜʠʤʦʩʪʪʘ ʦʩʪʘʚʘ 

ERCP, ʢʘʪʦ ʣʝʯʝʥʠʝʪʦ ʥʘʡ-ʯʝʩʪʦ ʚʢʣʶʯʚʘ ʩʤʷʥʘ ʥʘ ʩʪʝʥʪʘ. 

ʄʠʛʨʘʮʠʷ ʥʘ ʩʪʝʥʪʘ 

ʄʠʛʨʘʮʠʷʪʘ ʥʘ ʙʠʣʠʘʨʥʠ ʩʪʝʥʪʦʚʝ ʝ ʯʝʩʪʦ ʩʨʝʱʘʥʦ ʤʝʭʘʥʠʯʥʦ ʫʩʣʦʞʥʝʥʠʝ, ʢʦʝʪʦ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʘʢʪʦ ʧʨʦʢʩʠʤʘʣʥʦ (ʚ ʨʘʤʢʠʪʝ ʥʘ ʞʣʲʯʥʠʪʝ ʧʲʪʠʱʘ), ʪʘʢʘ ʠ ʜʠʩʪʘʣʥʦ ï ʚ 

ʛʘʩʪʨʦʠʥʪʝʩʪʠʥʘʣʥʠʷ ʪʨʘʢʪ. ʏʝʩʪʦʪʘʪʘ ʚʘʨʠʨʘ ʩʧʦʨʝʜ ʚʠʜʘ ʩʪʝʥʪ: ʧʨʠʙʣʠʟʠʪʝʣʥʦ 5% ʧʨʠ 

ʧʣʘʩʪʤʘʩʦʚʠ ʠ ʯʘʩʪʠʯʥʦ ʧʦʢʨʠʪʠ SEMS, ʦʢʦʣʦ 1% ʧʨʠ ʥʝʧʦʢʨʠʪʠ ʠ ʜʦ 20% ʧʨʠ ʥʘʧʲʣʥʦ 

ʧʦʢʨʠʪʠ SEMS (Nguyen et al., 2023). ɺ ʟʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ ʤʠʛʨʘʮʠʷʪʘ ʧʨʦʪʠʯʘ 

ʙʝʟʩʠʤʧʪʦʤʥʦ ʠ ʩʪʝʥʪʲʪ ʩʝ ʝʣʠʤʠʥʠʨʘ ʩʧʦʥʪʘʥʥʦ, ʥʦ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢʥʘʪ ʩʝʨʠʦʟʥʠ 

ʫʩʣʦʞʥʝʥʠʷ ʢʘʪʦ ʯʨʝʚʥʘ ʥʝʧʨʦʭʦʜʠʤʦʩʪ, ʧʝʨʬʦʨʘʮʠʷ, ʭʝʤʦʨʘʛʠʷ, ʧʝʨʠʪʦʥʠʪ, ʘʙʩʮʝʩ ʠʣʠ 

ʬʠʩʪʫʣʠ. ɼʠʘʛʥʦʟʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʩʪʘʚʷ ʯʨʝʟ ʂʊ ʢʘʪʦ ʩʝ ʫʪʦʯʥʷʚʘ ʪʦʯʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʚʲʨʟʘʥʠ ʫʩʣʦʞʥʝʥʠʷ. ʉʪʘʥʜʘʨʪʥʠʷʪ ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ ʝ ʝʥʜʦʩʢʦʧʩʢʦ 

ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʩʪʝʥʪʘ ʩ ʚʠʩʦʢʘ ʫʩʧʝʚʘʝʤʦʩʪ, ʢʘʪʦ ʧʨʠ ʥʝʫʩʧʝʭ ʠʣʠ ʧʨʠ ʪʝʞʢʠ ʫʩʣʦʞʥʝʥʠʷ 

ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʣʘʧʘʨʦʩʢʦʧʩʢʘ ʠʣʠ ʦʪʢʨʠʪʘ ʭʠʨʫʨʛʠʷ.  

ʏʝʨʥʦʜʨʦʙʝʥ ʘʙʩʮʝʩ 

ʏʝʨʥʦʜʨʦʙʥʠʷʪ ʘʙʩʮʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʝʨʠʦʟʥʦ ʢʲʩʥʦ ʠʥʬʝʢʮʠʦʟʥʦ ʫʩʣʦʞʥʝʥʠʝ ʩʣʝʜ 

ʙʠʣʠʘʨʥʦ ʩʪʝʥʪʠʨʘʥʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʨʘʟʚʠʚʘ ʥʘ ʬʦʥʘ ʥʘ ʧʝʨʩʠʩʪʠʨʘʱʘ ʠʣʠ ʨʝʮʠʜʠʚʠʨʘʱʘ 

ʙʠʣʠʘʨʥʘ ʠʥʬʝʢʮʠʷ, ʦʢʣʫʟʠʷ ʠʣʠ ʤʠʛʨʘʮʠʷ (Nguyen et al., 2023). ʅʘ ʂʊ ʘʙʩʮʝʩʲʪ ʩʝ 

ʚʠʟʫʘʣʠʟʠʨʘ ʢʘʪʦ ʭʠʧʦʜʝʥʩʥʘ ʟʦʥʘ ʩ ʪʠʧʠʯʥʦ ʧʨʲʩʪʝʥʦʚʠʜʥʦ ʫʩʠʣʚʘʥʝ ʩʣʝʜ ʢʦʥʪʨʘʩʪʠʨʘʥʝ, 

ʯʝʩʪʦ ʩʲʩ ʩʘʪʝʣʠʪʥʠ ʤʠʢʨʦʣʝʟʠʠ, ʧʝʨʠʬʦʢʘʣʥʦ ʠʥʬʠʣʪʨʠʨʘʥʝ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ ʠ ʧʦʥʷʢʦʛʘ  
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ʥʘʣʠʯʠʝ ʥʘ ʛʘʟʦʚʠ ʤʝʭʫʨʯʝʪʘ ʚ 

ʢʫʭʠʥʘʪʘ (ʬʠʛ. 3). ʂʣʠʥʠʯʥʦ ʩʝ 

ʧʨʦʷʚʷʚʘ ʩ ʬʝʙʨʠʣʠʪʝʪ, ʙʦʣʢʘ ʚ ʜʝʩʝʥ 

ʛʦʨʝʥ ʢʚʘʜʨʘʥʪ, ʣʝʚʢʦʮʠʪʦʟʘ ʠ 

ʧʦʚʠʰʝʥʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʤʘʨʢʝʨʠ. 

ʃʝʯʝʥʠʝʪʦ ʚʢʣʶʯʚʘ ʮʝʣʝʥʘʩʦʯʝʥʘ 

ʘʥʪʠʙʠʦʪʠʯʥʘ ʪʝʨʘʧʠʷ, ʧʝʨʢʫʪʘʥʝʥ ʠʣʠ 

ʭʠʨʫʨʛʠʯʝʥ ʜʨʝʥʘʞ ʧʦʜ ʦʙʨʘʟʝʥ 

ʢʦʥʪʨʦʣ ʠ ʢʦʨʝʢʮʠʷ ʥʘ ʧʦʜʣʝʞʘʱʠʷ 

ʙʠʣʠʘʨʝʥ ʧʨʦʙʣʝʤ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʂʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ 

ʦʩʪʘʚʘ ʚʦʜʝʱ ʤʝʪʦʜ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʧʘʮʠʝʥʪʠ ʩʣʝʜ ʙʠʣʠʘʨʥʦ ʩʪʝʥʪʠʨʘʥʝ, 

ʪʲʡ ʢʘʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʦʩʠʛʫʨʷʚʘ ʮʷʣʦʩʪʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʩʪʝʥʪʘ, ʞʣʲʯʥʘʪʘ 

ʩʠʩʪʝʤʘ, ʯʝʨʥʦʜʨʦʙʥʠʷ ʧʘʨʝʥʭʠʤ ʠ 

ʧʨʠʣʝʞʘʱʠʪʝ ʩʲʜʦʚʝ. ʊʦʯʥʘʪʘ ʠʥʪʝʨʧʨʝʪʠʘʮʠʷ ʥʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʦʙʨʘʟʥʠ ʙʝʣʝʟʠ ʥʘ 

ʥʦʨʤʘʣʥʠʪʝ ʧʦʩʪʧʨʦʮʝʜʫʨʥʠ ʧʨʦʤʝʥʠ ʝ ʢʣʶʯʦʚʦ ʟʘ ʠʟʙʷʛʚʘʥʝ ʥʘ ʩʚʨʲʭʜʠʘʛʥʦʩʪʠʢʘ. 

ʅʘʚʨʝʤʝʥʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʨʘʥʥʠʪʝ ʠ ʢʲʩʥʠʪʝ ʫʩʣʦʞʥʝʥʠʷ ʥʘʩʦʯʚʘ ʢʲʤ ʦʧʪʠʤʘʣʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʥ ʧʦʜʭʦʜ ʠ ʧʨʷʢʦ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʣʠʥʠʯʥʠʷ ʠʟʭʦʜ. 
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ʆʊɺʒɼ ɹʀʆʇʉʀʗʊɸ: ʄʈʊ ɹʀʆʄɸʈʂɽʈʀ ʈɸɿʂʈʀɺɸʊ 

ɸɻʈɽʉʀɺʅʆʉʊʊɸ ʅɸ ʈɸʂɸ ʅɸ ɻʒʈɼɸʊɸ 

ɸʥʥʘ ɺʘʩʠʣʩʢʘ1,2, ɸʣʝʢʩʘʥʜʨʘ ʀʚʘʥʦʚʘ1, 

ʂʘʪʷ ɼʦʡʢʦʚʘ1,2, ʉʠʣʚʠʷ ʎʚʝʪʢʦʚʘ1 

1ʂʘʪʝʜʨʘ ʧʦ ʆʙʨʘʟʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 
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Abstract:  Breast cancer is divided into several molecular subtypes according to hormonal 

and HER2 status: luminal A, luminal B positive and negative, HER2-enriched and triple-negative. 

Each of these subgroups is distinguished by distinct biological characteristics, therapeutic 

approaches, and prognoses. Despite standardized behavior, even within the same molecular 

subgroup, we encounter divergent responses to therapy. Breast magnetic resonance imaging (MRI) 

is an invaluable tool in modern medicine, providing information that is not possible to obtain from 

a breast biopsy. The method enables precise evaluation of parameters such as size, spread, 

peritumoral edema, enhancement and necrosis. This allows for a more comprehensive assessment 

of the higher biological activity of malignant tumors. In the context of personalized medicine, this 

can lead to a patient-centered approach with special attention to the individual characteristics of the 

patient and the tumor in order to achieve better therapeutic results. In conclusion, MRI-derived 

biomarkers provide insight into tumor aggressiveness beyond conventional histology and 

immunohistochemistry of breast cancer. 

Keywords: Magnetic resonance imaging, Biomarkers, Breast cancer, Breast biopsy 

 

1. INTRODUCTION  

Breast cancer is the most common malignant neoplasm in women. Over 2.3 million new 

cases are diagnosed each year. It is the leading cause of cancer death in women worldwide with over 

666,103 deaths (International Agency for Research on Cancer, 2022). 

Breast cancer is categorized into five main molecular subtypes: luminal A, luminal B HER2-

positive, luminal B HER2-negative, HER2-enriched, and triple-negative, based on gene expression 

and hormone receptor status (ER, PR, and HER2). These subtypes differ in their genetic makeup, 

clinical outcomes, and response to treatment. Luminal A and luminal B subtypes are driven by 

hormone receptors, while HER2-enriched tumors overexpress the HER2 protein, and triple-negative 

tumors lack expression of all three receptors (Grimm & Mazurowski, 2020). 

Understanding breast cancer's biological diversity, both between and within subtypes, is 

crucial for personalized medicine because it directly influences treatment response, prognosis, and 

the development of resistance. Identifying distinct subtypes with unique genetic and molecular 

features allows for the selection of targeted therapies, such as endocrine therapy for luminal A, 

which can also be part of the luminal B treatment. Chemotherapy is used in patients with HER2 

tumors, luminal B and triple-negative disease. Researching this heterogeneity is also key to 
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developing new therapeutic strategies and biomarkers for predicting recurrence and improving 

patient outcomes (Goldhirsch et al., 2011). 

A breast biopsy provides limited information concerning only the histological and 

immunohistological type of malignant tumors. Moreover, the current literature identifies 

deficiencies in histological analysis related to the limited quantity of biopsy material, 

methodological errors, and the inexperience of pathologists, resulting in inaccurate outcomes, 

including false-positive and false-negative results, and misinterpreted results (Quinn et al., 2023). 

Magnetic resonance imaging (MRI) provides functional and quantitative data that extends 

beyond the scope of traditional imaging methods. This enables a more comprehensive evaluation of 

tumor biology and prognosis. It is utilized to investigate additional markers of tumor aggressiveness 

in breast cancer, capable of providing detailed insights regarding a tumor's vascularity, cellularity, 

and metabolic activity. These factors have been demonstrated to correlate with its aggressive 

potential, thus facilitating treatment decisions and enhancing personalized medicine (Dietzel et al., 

2022). 

 

2. OBJECTIVE  

The objective of this paper is to introduce MRI-derived biomarkers that provide insight into 

tumor aggressiveness beyond that achievable using conventional histology and 

immunohistochemistry of breast cancer. The aforementioned biomarkers encompass a wide range 

of characteristics, including but not limited to: morphological characteristics, peritumoral edema, 

rim enhancement, central necrosis, adjacent vessel sign, apparent diffusion coefficient (ADC) 

values. 

 

3. DICSUSSION  

The morphological characteristics include the shape of the tumor (round, oval, lobulated, 

irregular), the margins of the mass (smooth, irregular, spiculated) and contrast enhancement (mass, 

non-mass and focus). While spiculated and irregular masses are generally associated with 

malignancy, it should be noted that some neoplasms, such as mucinous tumors, may present with a 

round shape. (fig. 1). 
 

  
Figure 1. T1-weighted image with 

contrast enhancement of breast MRI of a 64-

year-old woman with invasive ductal cancer, 

HER2-positive, in her right breast with 

spiculated margins. 

Figure 2. T2-weighted image of a 44-year-old 

woman with invasive ductal cancer, triple-

negative, in her left breast with diffuse 

peritumoral edema, as well as prepectoral 

edema. 
 

Edema is characterized by high signal intensity on T2-weighted images. Concerning the 

breast, the following types of edema can be distinguished: peritumoral edema, prepectoral edema 

and subcutaneous edema. Edema has been demonstrated to be associated with malignant lesions 

with positive predictive values of 80.9% and negative predictive values of 53.3% (Baltzer et al., 

2010). Furthermore, the presence of prepectoral and subcutaneous edema has been associated with 

increased tumor aggressiveness (Uematsu, 2015) (fig. 2). 
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Rim enhancement is characterized by an increased accumulation of contrast agent in the 

periphery of the lesion relative to the center. This is frequently attributable to central necrosis within 

the tumor lesion, which does not enhance and is visualized as a hypointense center (fig. 3). This 

phenomenon has been observed in aggressive forms of carcinomas, with a particular emphasis on 

those of the triple-negative variety. The correlation between central necrosis and malignancy is 

substantiated with a specificity of 96.1% and positive predictive values of 78.8% (Dietzel et al., 

2022; Dietzel et al., 2010). 
 

  

Figure 3. T1-weighted image with 

contrast enhancement from MRI of a 52-year-

old woman with invasive ductal cancer, triple-

negative, in her right breast with rim 

enhancement and central necrosis. 

Figure 4. Subtraction scale image from MRI 

of a 56-year-old woman with invasive ductal 

cancer, triple-negative, in her right breast with 

adjacent vessel sign. 

 

The adjacent vessel sign is evaluated on post-contrast images and represents a vessel that can 

be followed directly towards the tumor (fig. 4). It serves as a valuable indicator for assessing the 

invasiveness of malignancies, a characteristic that distinguishes it from ductal carcinoma in situ 

(DCIS) (Dietzel et al., 2010). 

Malignant lesions also typically show restricted diffusion due to their high cellularity. On the 

apparent diffusion coefficient (ADC) map, a value can be measured to qualify a lesion as lower 

ADC values have been shown to correlate with a higher chance of malignancy (Baltzer et al., 2020) 

(fig. 5). 

In the current literature, cut-off ADC values are reported to range around 1.21Ĭ10 į mm²/s 

for lesion characterization (Tan et al., 2014). Furthermore, it has been demonstrated that lower 

values are indicative of greater tumor aggressiveness. 
 

 
Figure 5. Diffusion-weighted image and ADC map of the same patient shown in fig. 4 

demonstrating restricted diffusion in the lesion. 

Histopathology is currently considered the gold standard for the diagnosis, grading and 

receptor status assessment of breast cancer. However, MRI, particularly multiparametric MRI 

(mpMRI) utilizing dynamic contrast-enhanced (DCE), diffusion-weighted imaging (DWI), and 
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quantitative mapping, provides functional, spatial, and temporal information that cannot be captured 

by tissue samples. The integration of MRI-derived imaging biomarkers with molecular and genomic 

profiles has the potential to significantly enhance individualized treatment planning, thereby 

supporting more accurate risk stratification, prediction of therapy response, and longitudinal 

monitoring. Future research should prioritize the standardization, validation, and clinical 

implementation of MRI-based biomarker assessment, ensuring reproducibility across institutions 

and enabling their integration into routine precision oncology workflows (Liu & Hu, 2023; Galati 

et al., 2022). 

 

4. CONCLUSION 

Magnetic resonance imaging (MRI) is an invaluable diagnostic tool in cases of breast cancer, 

offering a comprehensive evaluation of the entire tumor. It provides complementary, non-invasive 

biomarkers that capture key aspects of tumor biology and aggressiveness. This approach 

circumvents the limitations of sampling bias and provides functional insights that are not discernible 

through microscopic examination. 
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Abstract:  Prostate cancer is the second most prevalent malignancy among men worldwide. 

Accurate early detection and precise monitoring are crucial for guiding therapy and improving 

survival. Multiparametric MRI (mpMRI) is now established as the gold standard imaging modality 

for the detection, localisation, and risk stratification of prostate cancer. Standard mpMRI protocols 

typically include T2-weighted (T2WI), diffusion-weighted (DWI), and dynamic contrast-enhanced 

(DCE) sequences, each contributing complementary information about tissue morphology, cellular 

density, and vascularity. The integration of these parameters enables early identification of clinically 

significant lesions, accurate local staging, and improved guidance for targeted biopsy and therapy 

planning. Furthermore, the PI-RADS v2.1 scoring system has standardised acquisition, 

interpretation, and reporting, enhancing reproducibility and inter-observer agreement across centres. 

MRI ï particularly mpMRI ï has revolutionised prostate cancer imaging, offering a comprehensive, 

non-invasive assessment that supports precision diagnosis and personalised management. 

Continuous technological refinement and harmonisation of protocols will further consolidate its 

central role in the diagnostic pathway of prostate cancer. 

Keywords: prostate cancer, MRI, PI-RADS 

 

1. INTRODUCTION  

In the context of prostate cancer, MRI has proven to be an important diagnostic tool in its 

detection and monitoring. As the second most common cancer to be diagnosed (Bray et al., 2024) 

and a major cause of cancer-related mortality, prostate cancer is one of the biggest health issues 



 

223 

 

facing men globally. Before the widespread adoption of MRI, diagnosis relied primarily on prostate-

specific antigen (PSA) testing, digital rectal examination (DRE) and systematic biopsies, methods 

that often lack accuracy in localisation, specificity and characterisation of the tumours (Merriel et 

al., 2022; Naji et al., 2018; Ahdoot et al., 2020). These limitations led to both overdiagnosis of 

indolent disease and missed detection of clinically significant cancers. The introduction of MRI 

transformed this landscape, providing a non-invasive, highly sensitive imaging approach capable of 

visualising tumour location, aggressiveness, and extent with unprecedented precision. This 

advancement laid the foundation for the development of multiparametric MRI (mpMRI), which 

combines anatomical and functional imaging sequences to improve diagnostic accuracy. To 

standardise interpretation and reporting, the Prostate Imaging Reporting and Data System (PI-

RADS) was introduced, providing clinicians with a structured framework to assess the likelihood of 

clinically significant prostate cancer (Turkbay, 2019). This study is set out to evaluate the 

significance of MRI, particularly the mpMRI, in detection, staging and monitoring of prostate 

cancer. 

 

2. METHODS 

This review was undertaken by a structured literature search of PubMed, Web of Science and 

Cochrane library applying keywords ñprostate cancerò, ñMRIò, ñmpMRIò, ñPI-RADS", ñdetectionò, 

ñstagingò. Contemporary peer-reviewed papers, meta-analyses, and clinical trials assessing the 

diagnostic accuracy and practicality of mpMRI in the detection, staging, and monitoring of prostate 

cancer were prioritised. 

 

3. RESULTS 

The inclusion criteria were open-access studies with full-text availability, articles directly 

relevant to the research topic, and studies containing the predefined keywords. A total of 20 

publications met the inclusion criteria and were included in this review. Among these, 2 were 

randomised controlled trials, 3 were systematic reviews and meta-analyses, 2 were prospective 

diagnostic accuracy studies, and 2 were observational cohort or biomarker-based studies. One study 

was a large population-based epidemiological analysis. The remaining publications consisted of 

narrative reviews, expert consensus statements and methodological development papers. 

 

4. DISCUSSION 

The prostate is a walnut-shaped gland in the male pelvis situated below the urinary bladder 

and anterior to the rectum and it surrounds the proximal urethra. It is divided into distinct anatomical 

zones, each of which demonstrates unique signal characteristics on MRI. The peripheral zone (PZ), 

which makes up most of the gland, is the most common site for prostate cancer, while the transition 

zone (TZ) surrounds the urethra and is commonly affected by benign prostatic hyperplasia. The 

central zone (CZ) lies near the ejaculatory ducts and is less frequently involved in malignancy. 

Accurate identification of these zones is crucial, as prostate cancer typically alters the normal 

appearance of glandular tissue, allowing lesions to be distinguished on MRI. The prostate also 

contains the anterior fibromuscular stroma (AFMS), a non-glandular dense region composed 

predominantly of smooth muscle and fibrous tissue located at the anterior aspect of the gland. Unlike 

the other zones, the AFMS does not contain glandular elements and therefore appears as low signal 

intensity on T2-weighted MRI. Although not a common site of tumour origin, anterior cancers may 

abut or extend into the AFMS, making recognition of its normal appearance important to avoid false-

positive interpretations.  

In prostate imaging, three principal sequences are employed for comprehensive evaluation: 

T2-weighted imaging (T2WI), diffusion-weighted imaging (DWI), and dynamic contrast-enhanced 

imaging (DCE). 

T2WI provides excellent anatomical detail and soft-tissue contrast. T2WI is particularly 

useful for evaluating the prostate capsule, seminal vesicles, and the extent of tumour invasion. 

DWI assesses the random movement of water molecules within tissues. Cancerous tissue, 

being densely cellular, restricts diffusion, resulting in high signal intensity on high b-value images 

and low signal on apparent diffusion coefficient maps (ADC).  
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DCE involves rapid imaging after the administration of gadolinium-based contrast agent. 

Malignant areas typically exhibit early enhancement and rapid washout, reflecting increased 

vascularity and permeability. DCE characterises lesion vascular behaviour and can help confirm 

suspicious findings on T2WI and DWI. 

T2WI plays a central role in detecting malignancy within the peripheral zone (PZ), which is 

the most common site of origin for prostate cancer (Sinnott et al., 2015). The PZ normally 

demonstrates a homogenous high T2 signal, and prostate cancer typically appears as a focal, low-

signal intensity lesion, often with well-defined or lenticular margins. DWI is also highly sensitive 

in this region: malignant tissue shows restricted diffusion. Together, T2WI, DWI and DCE provide 

strong diagnostic confidence for clinically significant cancers in this zone (fig. 1). 
 

 
Figure 1. Prostate cancer in the left posteromedial peripheral zone in the apex: ɸ) Low signal on 

T2WI, B) Early enhancement on DCE; C) High signal on DWI; D) Low signal on ADC map. 

In contrast, evaluation of the transition zone (TZ) is more complex due to the presence of 

benign prostatic hyperplasia (BPH), which produces heterogeneous nodularity and variable signal 

intensity on T2WI. TZ cancers often appear as ill-defined, homogenous low T2-signal lesions, 

lacking the encapsulation and internal heterogeneity typical of BPH nodules. The ñerased charcoalò 

or ñsmudgyò appearance is a classic descriptor of TZ tumours. DWI remains useful, but restricted 

diffusion may be less conspicuous in the TZ than in the PZ because of baseline heterogeneity. 

Therefore, interpretation relies more heavily on T2 morphology, lesion margins, and disruption of 

normal stromal patterns. DCE has a limited role in the TZ and is generally used only when findings 

on T2WI and DWI are equivocal.  

Detection 

The introduction of mpMRI has transformed prostate cancer detection by providing a non-

invasive method that combines anatomical and functional imaging to assess the presence and the 

significance of tumours. Traditional diagnostic methods such as PSA testing, DRE and systemic 

transrectal ultrasound (TRUS)-guided biopsies often suffered from limited accuracy. These 

approaches could miss clinically significant cancers located in anterior or apical regions of the 

prostate, while simultaneously leading to overdiagnosis of indolent, low-risk disease. In contrast, 

mpMRI offers a comprehensive visual assessment that enables precise localisation, grading, and risk 

stratification of prostate lesions. fig. 2. 
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Figure 2. Prostate cancer in the middle part of the prostate in the right anterior transition zone: A) 

Low signal on T2WI; B) High signal on DWI; C) Low signal on ADC map. 

Numerous studies have demonstrated that mpMRI achieves higher sensitivity and specificity 

than conventional biopsy for detecting clinically significant prostate cancer, for example, the 

PROMIS trial (Ahmed et al., 2017) reported sensitivity of 93% for mpMRI compared with 48% for 

TRUS-guided biopsy, with a negative predictive value of 89%, indicating that mpMRI can reliably 

rule out significant disease. Similarly, the PRECISION trial (Kasivisvanathan et al., 2018) found 

that using mpMRI to guide targeted biopsy detected clinically significant cancer in 38% of men, 

compared to 26% with standard biopsy, while also reducing unnecessary biopsies by 28%. These 

findings highlight mpMRIôs ability to both improve cancer detection and minimise patient morbidity 

associated with invasive procedures. 

MpMRI plays a crucial role in distinguishing clinically significant prostate cancer (csPCa) - 

tumours likely to grow, spread, or require treatment ï from clinically insignificant cancer, which 

may be safely monitored (Ahmed et al., 2017; Kasivisvanathan et al., 2018). This differentiation is 

primarily achieved through DWI and DCE, which reflect tumour cellularity and vascularity. These 

imaging features are standardised using the PI-RADS helping clinicians determine whether biopsy 

or treatment is warranted (Weinreb et al., 2016). 

Staging and risk stratification 

Beyond detection, mpMRI plays a vital role in assessing tumour extent and aggressiveness, 

forming an integral part of prostate cancer staging and risk stratification. Accurate staging is 

essential to distinguish organ-confined disease ï which may be suitable for active surveillance or 

local therapy ï from locally advanced disease requiring more extensive treatment.  

MpMRI provides high-resolution anatomical detail, though sensitivity remains moderate, 

that allows evaluation of extra-prostatic extension (EPE) and seminal vesicle invasion (SVI), both 

of which are key determinants of tumour stage and prognosis (de Rooij et al., 2016). On T2-weighted 

imaging, signs such as capsular irregularity, bulging, or direct tumour extension beyond the prostatic 

capsule suggest EPE. Involvement of the seminal vesicles may appear as low-signal-intensity lesions 

along the vesicle walls or loss of the normal high-signal luminal content (Reddy & Verma, 2014).  

Monitoring and treatment planning 

MpMRI has also become indispensable in the monitoring and management of prostate cancer 

across various stages of care. 

For patients with low-risk disease, mpMRI provides a reliable, non-invasive means of 

monitoring tumour stability. Lesions that remain stable in size and appearance can often continue 

under surveillance, while new or progressive finding prompt reassessment or targeted biopsy 

(Fascelli et al., 2015). This reduces unnecessary repeat biopsies and treatment-related morbidity.  

After definitive therapy ï such as surgery or radiotherapy ï mpMRI helps detect local 

recurrence. On T2WI, recurrent disease typically appears as a focal low-signal area at the surgical 

bed or near the vesicourethral anastomosis, often accompanied by enhancement of DCE.  

MRI is increasingly used to guide both targeted biopsy and focal therapy, such as high-

intensity focused ultrasound (HIFU), cryotherapy, and laser ablation. MRI guidance allows precise 

targeting of tumour foci while sparing surrounding healthy tissue, supporting a shift towards 

personalised, minimally invasive treatment. 
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PI-RADS system 

PI-RADS was developed by the European Society of Urogenital Radiology (ESUR) and the 

American College of Radiology (ACR) to standardise the acquisition, interpretation, and reporting 

of prostate MRI. PI-RADS assigns each lesion a score from 1-5, reflecting the likelihood of 

clinically significant prostate cancer (Weinreb et al., 2016): 

¶ PI-RADS 1: very low (highly unlikely to be clinically significant) 

¶ PI-RADS 2: Low 

¶ PI-RADS 3: Intermediate/equivocal 

¶ PI-RADS 4: High 

¶ PI-RADS 5: Very high likelihood of clinically significant cancer 

The implementation of PI-RADS has significantly improved inter-observer reliability and 

reporting consistency across institutions, facilitating better communication between radiologists and 

urologists and enhancing patient selection for biopsy and treatment. 

PI-QUAL system 

While PI-RADS standardises interpretation and reporting, image quality itself can vary 

substantially between centres and scanners, affecting diagnostic confidence. To address this, the 

Prostate Imaging Quality (PI-QUAL) system was introduced in 2020. PI-QUAL provides a 

structured scoring method, ranging from 1-5 to assess whether mpMRI images meet the minimum 

technical requirements for reliable interpretation (Giganti et al., 2020; Giganti et al., 2021). 

A PI-QUAL score of 1 indicates that all mpMRI sequences fall below the minimum 

diagnostic standard, 3 reflects scans of acceptable diagnostic quality, and 5 represents optimal image 

quality across all sequences (Giganti et al., 2021). This system complements PI-RADS by ensuring 

that interpretation is based on technically adequate scans, thus improving inter-centre consistency 

and research reproducibility. 

Use of artificial intelligence (AI)  

AI has emerged as a transformative tool in prostate MRI, offering potential to enhance 

detection accuracy, standardisation, and workflow efficiency. Through radiomics and machine-

learning models, AI algorithms can extract and analyse numerous quantitative features from mpMRI 

images ï capturing subtle patterns of tissue texture, shape, and signal intensity that may not be 

perceptible to the naked eye (Liberini et al., 2022). These data-driven approaches have shown 

promise in improving lesion classification, predicting Gleason grade, and supporting PI-RADS 

assessment.  

A recent systemic review reported that AI systems for prostate cancer detection achieved a 

median area under the ROC curve (AUC) of 0.88, with mean sensitivity and specificity values of 

approximately 0.86 and 0.83, respectively. Moreover, AI-assisted tools were shown to reduce 

radiologist reporting times by over 50%, suggesting a significant impact on diagnostic efficiency 

(Ciccone et al., 2025). 

Integrating AI with existing frameworks such as PI-RADS and PI-QUAL could further 

improve the inter-observer consistency, automate image control and facilitate treatment planning.  

MRI spectroscopy 

Magnetic Resonance Spectroscopy (MRS) of the prostate is also gaining renewed interest as 

a complementary tool for future prostate cancer imaging. By quantifying key metabolic biomarkers 

ï most notably the (choline + creatine)/citrate ratio ï MRS provides biochemical insights into 

tumour aggressiveness that go beyond the anatomical and functional information offered by 

conventional mpMRI sequences. Several studies have further documented the potential proton 

MRS/MRSI in prostate cancer detection and characterisation. Metabolic signatures such as choline, 

citrate and polyamines differ markedly between malignant and benign prostate tissue (Zakian, 

2008), while high-quality 3D MRSI has been shown to enhance tumour localisation, staging and 

functional assessment when combined with conventional MRI (Verma et al., 2010). Endorectal 

MRI-MRSI can improve tumour volume estimation and support treatment planning (Carroll et al., 

2006). More recent advances in acquisition protocols and automated post-processing pipelines have 

helped overcome earlier technical limitations, suggesting that MRSI may be successfully 
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reintegrated into routine multiparametric workflows. Modern clinical data also show that MRS can 

achieve acceptable diagnostic accuracy in distinguishing prostate cancer from inflammatory changes 

(Zabihzadeh et al., 2020). Although MRS is not currently included within the PI-RADS framework, 

ongoing developments ï and its potential integration with AI-based radiomic models ï suggest that 

prostate MRS may become an important tool for more precise risk stratification, earlier detection of 

aggressiveness and improved monitoring of therapeutic response.  

 

5. CONCLUSION 

MpMRI has revolutionised prostate cancer evaluation by providing accurate, non-invasive 

detection, localisation, and risk assessment of clinically significant disease. Through systems such 

as PI-RADS and PI-QUAL, MRI interpretation has become standardised and reproducible, 

improving diagnostic confidence across centres. Emerging techniques such as MR spectroscopy 

hold promise for refining tumour aggressiveness assessment and may become an important adjunct 

to future mpMRI protocols. Furthermore, anticipation of AI incorporation into prostate MRI 

promises to further enhance diagnostic accuracy, efficiency and personalisation of prostate cancer 

care. This paper has argued that mpMRI represents a paradigm shift in prostate cancer monitoring 

and detection. 
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Abstract:  Degenerative joint diseases (DJD), mainly osteoarthritis, represent a major cause 

of chronic pain and disability worldwide. Since clinical symptoms frequently manifest later in the 

degenerative process, accurate imaging evaluation is crucial for early diagnosis, staging, and 

tracking the disease progression. Conventional radiography, particularly the Kellgren-Lawrence 

grading system, continues to be the mainstay for structural evaluation and classification. Osteophyte 

formation and subchondral bone can be seen in high resolution using computed tomography (CT). 

With quantitative scoring systems like WORMS and MOAKS improving reproducibility, magnetic 

resonance imaging (MRI) offers superior soft-tissue contrast, enabling evaluation of cartilage 

integrity, bone marrow lesions, and synovitis. These methods are enhanced by ultrasonography, 

which allows for the dynamic assessment of periarticular and synovial alterations. A multimodal 

imaging strategy that incorporates radiography, MRI, CT, and ultrasound guarantees a 

comprehensive assessment of DJD. Improved patient-specific management strategies and early 

diagnosis are facilitated by standardized imaging criteria and sophisticated MRI-based 

quantification tools. 

Keywords: degenerative joint disease, osteoarthritis, radiography, MRI 

 

1. INTRODUCTION  

Degenerative joint diseases (DJD), particularly osteoarthritis (OA), represent a leading cause 

of chronic pain, reduced mobility and disability. Osteoarthritis affects an enormous portion of the 

global population: according to WHO, in 2019 about 528 million people worldwide were living with 

OA, marking more than a doubling (113% increase) from 1900 estimates. With ageing populations 

and rising rates of obesity and joint injury worldwide, the prevalence of OA is projected to continue 

increasing, which places rising demands on health systems globally for management and 

rehabilitation (World Health Organisation, 2023).  

Because clinical symptoms often appear late in the disease course, imaging plays a key role 

in the early detection, staging and monitoring of structural joint changes. Due to its accessibility and 

affordability, conventional radiography (X-Ray) has long been the mainstay of DJD imaging. 

However, its limitations, particularly in visualizing soft-tissue structures and early cartilage changes, 

have spurred increased reliance on more advanced modalities. Among these, magnetic resonance 

imaging (MRI) has emerged as a highly informative tool capable of comprehensive assessment of 



 

230 

 

joint structures. This paper reviews the advantages and limitations of common imaging modalities 

(X-Ray, CT, MRI, ultrasound) and argues why MRI should be regarded as the gold standard for 

detailed evaluation of DJD.  

 

2. METHODS  

Current literature from 2000 to 2026 was reviewed narratively. The terms ñosteoarthritisò, 

ñdegenerative joint diseaseò, ñMRIò, ñradiographyò, ñCTò, ñultrasoundò, ñimaging biomarkersò and 

ñartificial intelligenceò were used to search PubMed, MEDLINE and relevant orthopedic/ imaging 

journal databases. Reviews of imaging in OA and important articles comparing imaging modalities 

in OA were chosen. In addition, recent publications addressing technologies such as MRI-based 

synthetic CT reconstruction (Elhaie et al., 2026), artificial intelligence (AI) -assisted MRI 

phenotyping (Schleid et al., 2026), advanced imaging reviews (Hayashi et al., 2025) and molecular 

imaging approaches (Zhang et al., 2025) were included in order to reflect contemporary 

developments in imaging diagnostics.  

 

3.  IMAGING METHODS  

 Conventional radiography  

Conventional radiography remains the most used first-

line imaging modality in the evaluation of degenerative joint 

diseases due to its low cost, wide availability and established 

grading systems such as Kellgren-Lawrence (KL). 

Radiographs provide reliable assessment of bony structures, 

including joint space narrowing (JSN), osteophyte formation, 

subchondral sclerosis and cysts. These features form the basis 

of most traditional diagnostic and research criteria (fig. 1). 

However, a major limitation of radiography is its poor 

sensitivity to early or soft-tissue-predominant osteoarthritis, 

resulting in substantial discrepancies between radiographic 

severity and clinical symptoms. Numerous studies have 

demonstrated that a large proportion of patients presenting 

with significant joint pain show no or minimal radiographic 

evidence of OA. For example, an investigation found that 

radiographs failed to detect structural abnormalities in nearly 

one third of patients with clinically significant knee pain 

(Bedson & Croft, 2008). These findings underscore the well-

established phenomenon of discordance between 

radiographic changes and clinical symptoms. The reliance on JSN as an indirect marker for cartilage 

integrity is a major contributor to this discrepancy, as JSN can also reflect meniscal extrusion or 

positional variation rather than true cartilage loss. Furthermore, radiography cannot visualize 

cartilage, ligaments, synovium, menisci or bone marrow lesions ï all of which may be responsible 

for pain in early or moderate osteoarthritis (Oei & Runhaar, 2023). 

Computed Tomography (CT) 

CT offers superior spatial resolution compared with X-ray, providing exquisite detail of bone 

morphology, osteophytes, subchondral bone changes and cysts. It can detect subtle osseous 

alterations that may not be evident on radiographs. However, CT still does not visualize cartilage 

directly and does not provide reliable information about soft-tissue structures (synovium, meniscus, 

ligaments). Also, CT involves radiation exposure and is less practical for repeated follow-up, 

especially in non-traumatic DJD cases (Diekhoff & Ulas, 2025). Recent studies have explored MRI-

based synthetic CT reconstruction which allows generation of CT-like bone images from MRI 

datasets. This technique has shown promising diagnostic accuracy compared to conventional CT in 

spinal and sacroiliac disorders (Elhaie et al., 2026). Although it still needs further development, 

synthetic CT may reduce radiation exposure while preserving bone detail. 

 

 
Figure 1. Conventional 

radiography of the knee joint, AP 

projection. Visible medial 

osteophyte, subchondral 

osteosclerosis and notable joint 

space narrowing in the medial 

segment of the knee. Kellgren-

Lawrence Grade 4 knee OA. 
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Ultrasound (US) 

Ultrasound can dynamically evaluate synovial thickening, effusion and periarticular soft 

tissue involvement. It is radiation-free, inexpensive and widely available. However, US is operator-

dependent, has limited ability to visualize deep joint structures and is not ideal for assessing cartilage 

or subchondral bone changes in DJD. Another disadvantage of the method is the limited 

standardization and lack of validated scoring for OA using US. While there are scoring systems for 

synovitis/ effusion in inflammatory arthritis (e.g. rheumatoid arthritis), there is no universally 

accepted, validated scoring system for osteoarthritis using US. This makes comparative research, 

longitudinal follow-up and multicenter studies difficult when relying solely on US (Pineda et al., 

2011). Its role remains complementary rather than primary in DJD assessment. 

Magnetic Resonance Imaging (MRI) ï Why the Gold Standard 

MRI overcomes most of the limitations of X-Ray and CT by enabling direct visualization of 

virtually all intraarticular structures: cartilage, subchondral bone, menisci, ligaments, synovium and 

bone marrow. It provides excellent soft tissue contrast and allows multiplanar imaging without 

ionizing radiation.  

Cartilage assessment: MRI can detect thinning, focal defects and compositional changes 

(before morphological loss becomes apparent) using advanced sequences such as T2 mapping 

(Mosher et al., 2004). Such ñpre-morphologicò changes cannot be detected by radiography. 

Bone marrow lesions (BMLs): MRI reveals subchondral 

bone marrow changes (edema, sclerosis) that often correlate with 

pain and disease progression, not visible on X-ray (fig.2). 

Synovium and soft tissue: MRI detects synovitis, joint 

effusion, meniscal damage, ligament or tendon pathology, which 

are important for comprehensive understanding of joint 

degeneration. 

Quantative and semiquantative scoring: Systems like 

WORMS (Whole-Organ MRI Score) and MOAKS (MRI 

Osteoarthritis Knee Score) allow standardized, reproducible 

assessment of all joint structures and their pathological changes 

over time (Gergar et al., 2018). 

Recent developments include AI-assisted differentiation 

of MRI-defined osteoarthritis phenotypes, potentially improving 

structural characterisation (Schleid et al., 2026). Experimental 

molecular imaging approaches using nanoparticle-enabled 

techniques aim to detect early biomechanical changes before 

structural damage becomes apparent (Zhang et al., 2025). While 

not yet routine in clinical practice, these techniques illustrate the 

direction of future imaging research. 

Despite its advantages, MRI has limitations ï it is more expensive, time-consuming, less 

accessible in many settings and may be affected by motion artifacts or contraindications (e.g., 

pacemakers). However, advancements in MRI technology, hardware and protocols have improved 

scan time, resolution and reproducibility. 

 

4. RESULTS AND DISCUSSION 

The reviewed literature confirms radiography as the primary first-line imaging modality in 

DJD, particularly for structural grading. However, substantial discordance between radiographic 

findings and symptoms is consistently reported (Bedson & Croft, 2008). CT provides improved bone 

detail but does not overcome soft tissue limitations. MRI demonstrates superior sensitivity for early 

structural changes, including cartilage abnormalities and bone marrow lesions (Hayashi et al., 2025). 

Emerging techniques such as synthetic CT reconstruction (Elhaie et al., 2026) and AI-based MRI 

phenotyping (Schleid et al., 2026) further enhance structural evaluation and reduce radiation 

exposure. Molecular imaging remains investigational and suggests future possibilities for earlier 

detection of biochemical joint alterations (Zhang et al., 2025). A multimodal approach tailored to 

the clinical question remains most appropriate in current practice. 

 
Figure 2. Sagittal T2WI on 
MRI of lumbar spine shows 

high signal of the superior 

discal surface of L3 correlating 

with bone marrow oedema. 



 

232 

 

 

5. LIMITATIONS  

This article represents a narrative review and not a systematic meta-analysis. Study 

heterogeneity and differences in imaging protocols limit direct comparison. Most data concern knee 

osteoarthritis. Extrapolation to other joints should be made cautiously.  

 

6. CONCLUSION 

While conventional radiography remains a practical, accessible and cost-effective first-line 

tool for structural assessment in DJD, MRI provides the most comprehensive, sensitive and 

reproducible evaluation of all articular tissues involved in joint degeneration. A multimodal 

approach ï combining radiography for bone and alignment, and MRI for soft tissue, cartilage, bone 

marrow and synovial assessment- yields the most accurate overall picture. In settings where detailed 

joint assessment is needed (early disease, monitoring, clinical trials, preoperative planning), MRI 

should be regarded as the gold standard. Future developments in MRI technology and quantative 

scoring, as well as standardization of MRI-based criteria, will  further enhance its utility  in clinical 

practice and research. Recent technological advances including synthetic CT reconstruction, AI -

based phenotyping and molecular imaging may further refine diagnostic imaging. A multimodal, 

patient-cantered imaging approach remains essential. 
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Abstract:  Endometrial carcinoma is the second most common gynecological malignancy in 

women worldwide. Peritoneal dissemination represents a serious stage of endometrial carcinoma 

and significantly affects prognosis and therapeutic planning. Early identification of extrauterine 

disease is challenging, as subtle implants may mimic benign or postoperative changes. 

Understanding how peritoneal spread appears across different imaging modalities helps radiologists 

recognize disease patterns that might otherwise be overlooked. Each modality contributes with its 

own unique strengths: ultrasound provides a rapid first look and is helpful in detecting fluid and 

gross omental changes; CT helps with mapping disease burden and identifying subtle peritoneal 

thickening; MRI refines the picture by revealing small implants and differentiating tumor from 

fibrosis or inflammation. The aim of this study is to identify key imaging clues of peritoneal spread 

in endometrial carcinoma and emphasize their value in achieving accurate staging and guiding 

multidisciplinary management. 

Keywords: endometrial cancer, US, CT, MRI 

 

1. INTRODUCTION  

Endometrial carcinoma is the second most common gynecological malignancy worldwide 

and most women present at an early stage with a good prognosis (Lin et al., 2018). When tumor 

cells disseminate beyond the uterus and reach the peritoneal cavity, however, the clinical behavior 

shifts toward a more aggressive course, often requiring more extensive surgery and increased 

reliance on systemic therapy (Lin et al., 2018; Nougaret et al., 2025). Peritoneal spread occurs more 

frequently in high-grade histological subtypes such as serous and clear-cell carcinoma, which tend 

to exfoliate tumor cells through the fallopian tubes into the pelvic cavity (Meucci et al., 2024). For 

the radiologist, this mechanism of spread emphasizes the need to carefully scrutinize the peritoneal 
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recesses, omentum, and small-bowel serosa, even if the primary uterine tumor appears relatively 

limited in volume. 

 

2. DISCUSSION 

Small-volume peritoneal deposits remain one of the greatest challenges in staging 

endometrial carcinoma, as they may mimic expected postoperative findings or benign inflammatory 

changes and are frequently obscured by bowel loops (Meucci et al., 2024). Accurate detection 

requires a structured search pattern and awareness of both the expected distribution of tumor spread 

and the limitations of each imaging modality. Identification of extrauterine disease prior to surgery 

is crucial because it can alter the initial surgical plan, affect the feasibility of optimal cytoreduction 

and guide decisions regarding neoadjuvant therapy. 

Ultrasound is often the first modality performed in patients presenting with pelvic symptoms. 

Although it cannot provide a comprehensive staging evaluation, it may offer the earliest imaging 

clues of extrauterine spread. The presence of ascites out of proportion to other pelvic findings may 

be an important red flag, particularly in patients with known high-risk histology (Lin et al., 2018). 

Increased or heterogeneous omental echogenicity can suggest early infiltration, and more advanced, 

exophytic peritoneal nodules may occasionally be appreciated. However, ultrasound is highly 

operator-dependent, limited in its coverage of the upper abdomen, and has poor sensitivity for small 

implants ï its value is mostly suggestive rather than definitive, and concerning findings should 

always lead to CT or MRI for full staging (Meucci et al., 2024). 

Contrast-enhanced CT remains the standard staging modality because of its accessibility, 

speed, and whole-abdomen coverage (Lin et al., 2018). Omental caking, irregular peritoneal 

thickening, soft-tissue stranding along the mesentery and otherwise unexplained ascites should raise 

suspicion for peritoneal metastases. Nonetheless, CT is well known to underestimate small-volume 

disease, especially implants measuring under 5 mm located along the small-bowel serosa (Low et 

al., 2015). In postoperative patients, distinguishing between fibrosis and tumor further complicates 

interpretation (Meucci et al., 2024). These limitations directly affect treatment planning, since 

accurate disease mapping determines whether primary cytoreduction is feasible. When tumor 

biology suggests aggressive behavior but CT appears near normal, radiologists should advocate for 

additional imaging techniques. 
 

 
Figure 1. Patient with endometrial CA and peritoneal carcinomatosis on CT scan with contrast 

media: A) nodules of peritoneal carcinomatosis; B) omental cake; C) tumor formation. 

MRI addresses several challenges intrinsic to CT by providing superior soft-tissue contrast 

and more reliable characterization of subtle peritoneal abnormalities. Diffusion-weighted imaging 

is particularly valuable, enabling detection of small viable implants that show restricted diffusion, 

even when their morphology is inconspicuous on conventional sequences (Jónsdóttir et al., 2021; 

Meucci et al., 2024). Dynamic contrast enhancement can also help differentiate tumor infiltration 

from benign stranding. Although MRI remains limited in the upper abdomen due to motion and 

field-of-view constraints, its performance within the pelvis supports its growing role in staging, 

especially under updated FIGO systems incorporating newer imaging criteria (Nougaret et al., 

2025). 
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Figure 2. Patient with endometrial cancer: A) low signal on T2WI; B) contrast enhancement on 

DCE; C) high signal on DWI; D) low signal on ADC. 

 
Figure 3. Peritoneal carcinomatosis showing restricted diffusion: A) DWI; B) ADC. 

 
Figure 4. Omental cake showing restricted diffusion: A) DWI; B) ADC. 

Hybrid imaging modalities such as FDG-PET/CT and PET/MRI offer metabolic information 

that is particularly useful in serous and clear-cell tumors, which typically demonstrate strong FDG 

uptake (Virarkar et al., 2023). PET-based imaging may reveal peritoneal implants that are 

morphologically subtle or invisible on CT and MRI, providing important information for staging 

and surgical planning (St. Laurent et al., 2019). PET/MRI offers the combined benefits of high soft-

tissue contrast and functional mapping, although the technique remains limited to selected centers 

due to cost and availability (Jónsdóttir et al., 2021). False-positive uptake related to inflammation 

and reduced detection of low-metabolism tumor deposits remain notable pitfalls, meaning PET is 

best used selectively when conventional imaging does not fully explain the clinical picture 

(Doudouh et al., 2013). 
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Correct FIGO staging requires early and accurate identification of peritoneal dissemination. 

Radiologists play a key role by correlating subtle imaging features with clinical and histopathologic 

indicators of aggressive tumor biology. A structured approach that incorporates escalation to MRI 

or PET when CT findings are incongruent with known risk factors can prevent understaging. 

 

3. CONCLUSION 

Ultimately, imaging must answer whether disease is sufficiently confined to allow complete 

cytoreduction or whether an alternative treatment pathway such as neoadjuvant therapy should be 

prioritized. By maintaining vigilance for early peritoneal involvement, radiologists contribute 

directly to improved therapeutic planning and patient outcomes. 
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Abstract:  Breast cancer is the most common malignancy among women worldwide. 

Advances in imaging ï particularly contrast-enhanced mammography (CEM) and magnetic 

resonance imaging (MRI) ï have markedly improved diagnostic precision. CEM combines standard 

mammography with assessment of tumour vascularity, offering speed, accessibility, and lower cost, 

though limited by radiation exposure and reduced sensitivity for small or multifocal disease. MRI 

provides superior soft-tissue contrast and comprehensive multiparametric evaluation, yet is more 

time-consuming and expensive. The purpose of this review is to compare the performance, 

advantages, and limitations of both modalities in local breast cancer staging which will allow 

radiologists to select the most effective, evidence-based approach for accurate staging and optimised 

patient care. 

Keywords: breast cancer, CEM, MRI 

 

1. INTRODUCTION  

Accurate staging is essential in breast cancer (BC), as it guides treatment planning and 

prognosis assessment. Although improvements in awareness, screening programmes, and 

multidisciplinary care pathways have reduced BC mortality, outcomes remain poor for advanced 

disease, with distant-stage BC showing a five-year survival rate of just 32.6% (National Cancer 

Institute, 2024). These figures highlight the need for imaging methods capable of reliably defining 

tumour extent at the time of diagnosis. 

Treatment decisions depend heavily on precise pre-therapeutic assessment. The well-

established TNM classification, incorporating tumour size (T), nodal status (N), and metastatic 

spread (M), remains the foundation of staging in clinical practice. With the increasing use of breast-
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conserving surgery and the wider adoption of neoadjuvant systemic therapy, accurate local staging 

has become indispensable, as contemporary management relies on clear delineation of tumour 

burden prior to intervention. 

Imaging underpins this staging process. Digital Mammography (DM) is the first-line test for 

tumour detection, and ultrasound adds useful information about nodal involvement. However, these 

conventional imaging techniques alone remain limited and may underestimate the true extent of 

disease. As angiogenesis contributes to tumour growth from the earliest stages, modalities capable 

of depicting tumour vascularity offer important diagnostic advantages (Folkman, 2006). In response, 

contrast-enhanced techniques have been introduced to complement traditional imaging. Contrast-

enhanced mammography (CEM) combines standard DM with iodinated contrast to provide both 

anatomical and functional information and improves lesion conspicuity, especially in dense breasts. 

Magnetic resonance imaging (MRI) offers comprehensive multiparametric and three-dimensional 

assessment and remains the reference standard for defining tumour extent and evaluating response 

to neoadjuvant therapy. 

Given the expanding use of these vascular-based imaging approaches, this review examines 

current evidence comparing CEM and MRI in local BC staging and considers how each modality 

contributes to accurate diagnosis and patient-centred care. 

 

2. METHODS 

A narrative literature review was performed using PubMed, Scopus, and Google Scholar to 

identify studies assessing the diagnostic performance of contrast-enhanced mammography (CEM) 

and breast MRI for local breast cancer staging. Search terms included ñCEMò, ñCESMò, ñbreast 

MRIò, ñlocal stagingò, and ñdiagnostic accuracyò. Relevant comparative studies, reviews, and 

observational research were included.  

 

3. DISCUSSION 

Contrast-Enhanced Mammography 

Contrast-enhanced mammography (CEM) is an evolving technique that builds on standard 

digital mammography by adding intravenous iodinated contrast. Following injection, the breast is 

imaged with a dual-energy protocol. The low-energy image resembles a conventional mammogram, 

while the high-energy image captures iodine uptake. These are digitally recombined to create a 

subtracted image in which normal tissue is suppressed and areas of enhancement are highlighted 

(Chung et al., 2024). 

This combined dataset ï an anatomical low-energy image plus a functional recombined 

image ï allows clearer assessment of lesion margins, internal structure and tumour-related 

angiogenesis. By improving lesion conspicuity, particularly in dense breasts, CEM offers 

information that traditional mammography alone cannot provide (Lin et al., 2024). 

By directly depicting tumour vascularity, CEM improves lesion detection in situations where 

conventional mammography may be limited (Lin et al., 2024). It has also been shown to reveal 

additional malignant foci not visible on standard imaging, which strengthens its role in preoperative 

staging and surgical planning (Taylor et al., 2023). Its short examination time, relative affordability 

and easy integration into mammography workflows have contributed to its rapid expansion in 

clinical practice (Chung et al., 2024). 

Despite these advantages, CEM has recognised limitations. As a two-dimensional technique, 

it cannot provide volumetric assessment, which may hinder evaluation of infiltrative patterns such 

as invasive lobular carcinoma or multifocal or multicentric disease. Subtle lesions may also be 

obscured by projection overlap (Lin et al., 2024). Functional assessment is limited to a single post-

contrast time point, preventing analysis of kinetic enhancement behaviour (Chung et al., 2024). 

Specificity may fall when benign processes ï such as inflammation, cysts, post-biopsy change or 

marked background parenchymal enhancement ï produce uptake that mimics malignancy (Chung 

et al., 2024, Lin et al., 2024). Conversely, faint enhancement or high background enhancement may 

obscure small cancers (Chung et al., 2024). 

Additional constraints include the need for iodinated contrast, exposure to ionising radiation 

and reduced suitability in patients with renal impairment or contrast allergy. Sensitivity is also lower 
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for non-mass enhancement, low-grade DCIS and lesions with limited angiogenesis. These factors 

highlight that, while CEM is a powerful tool, its use should remain selective and supported by 

ongoing technological refinement. 

Magnetic Resonance Imaging  

Magnetic resonance imaging (MRI) is a well-established breast-imaging technique that uses 

magnetic fields and gadolinium contrast to generate high-resolution, multiparametric images. The 

standard breast protocol includes dynamic contrast-enhanced MRI (DCE-MRI) and diffusion-

weighted imaging (DWI). DCE-MRI acquires sequential post-contrast images to observe how a 

lesion enhances over time, which helps assess tumour vascularity, internal structure and margins. 

DWI provides additional information on tissue cellularity and supports lesion characterisation. 

Together, these sequences offer a comprehensive three-dimensional evaluation of breast pathology. 

Breast MRI consistently demonstrates the highest sensitivity among breast-imaging 

modalities, with reported rates frequently exceeding 90ï95% for invasive carcinoma (Mann et al., 

2015). It is particularly effective for identifying multifocal, multicentric and bilateral disease (fig. 

1). 
 

  
Figure 1. MRI of a 44-year-old woman with invasive 

lobular cancer, luminal B, HER 2 neg. Subtraction image 

shows multifocal lesions in both of the breasts. 

Figure 2. Type 3 time-intensity curve-rapid and 

early enhancement with washout of contrast 

media ï typical for malignant tumours. 
 

Its multiplanar capability and excellent soft-tissue contrast make MRI well suited for 

evaluating diffuse or infiltrative tumours, including invasive lobular carcinoma. Timeïintensity 

curves from DCE-MRI help differentiate benign from malignant enhancement patterns, and MRI is 

well-established as a reliable tool for monitoring response to neoadjuvant therapy (fig. 2). 

Despite these diagnostic strengths, MRI has important practical constraints. It is more 

expensive and less widely available than other modalities, and examinations are longer. MRI may 

be contraindicated in patients with renal impairment, claustrophobia or MRI-unsafe implants. High 

background parenchymal enhancement can reduce specificity and lead to false-positive findings, 

which may necessitate further assessment. Gadolinium administration carries a small risk of allergic 

reaction and is generally avoided in pregnancy. 

Even so, MRI remains the reference standard for defining tumour extent and assessing 

treatment response, and continues to play a central role in the local staging of breast cancer. While 

highly effective, MRI must therefore be integrated wisely within a patient-centred imaging pathway. 

Diagnostic Performance Comparison  

When compared directly, both CEM and MRI perform better than conventional 

mammography for local breast cancer staging, but they differ in clinically important ways. 

Overall, CEM shows slightly lower sensitivity but achieves diagnostic performance 

approaching that of MRI for most invasive cancers with reported sensitivities often in the 85ï90% 

range (Lin et al., 2024). 

In a study of 59 women with biopsy-proven breast cancer, MRI detected 66 of 68 malignant 

lesions (97%), while CEM detected 67 of 68 (99%) ï showing comparable sensitivity for known 

index cancers. However, 41 additional lesions were found across the cohort, and MRI identified 

most of these occult foci: 23 were seen on MRI only, 6 on CEM only, and 12 on both. Of the 
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malignant additional lesions, MRI detected all 6, whereas CEM detected only 1. The positive 

predictive value was higher for MRI (23%) than for CEM (8%). These findings highlight MRIôs 

superior performance in identifying additional disease that may alter surgical planning (Taylor et 

al., 2023). 

Further evidence comes from studies focused on ILC. In a recent series of 46 patients, DCE-

MRI achieved 100% sensitivity for the index lesion, compared with 97.8% for CEM (Fakhry et al., 

2024). MRI also demonstrated improved detection of multiplicity and contralateral disease, while 

CEM showed lower sensitivity for these features (Fakhry et al., 2024). 

In terms of tumour-size estimation and 

identification of unifocal invasive disease, several 

comparative studies have reported similar accuracy 

between the two modalities (fig. 3) (Fallenberg et al., 

2014; Lin et al., 2024). CEM also improves lesion 

conspicuity due to its depiction of tumour vascularity; 

however, its two-dimensional acquisition can limit 

assessment when the morphology is not well seen in 

projection imaging. 

Specificity varies between the techniques. MRI 

provides detailed functional assessment through kinetic 

curves and diffusion-weighted imaging, but high 

background parenchymal enhancement can obscure 

small lesions and generate false positives. CEM 

demonstrates comparable or slightly lower specificity 

and may also show benign enhancement from 

inflammation, cysts or post-biopsy change (Lin et al., 

2024). 

Impact on Clinical Management  

Accurate local staging plays a central role in breast cancer management, and both CEM and 

MRI can influence clinical decision-making by more precisely defining the extent of disease. 

Identification of additional malignant foci, more accurate tumour-size assessment or recognition of 

diffuse involvement can alter the surgical approach. MRI, in particular, has been shown to detect 

previously occult disease in 15ï27% of patients, leading to changes from breast-conserving surgery 

to wider excision or mastectomy (Mann et al., 2015). MRI may also reduce re-excision rates in 

selected patients by providing a more accurate preoperative definition of tumour extent, particularly 

in dense breasts or invasive lobular carcinoma. CEM can also reveal additional lesions, although its 

overall impact on surgical modification is generally smaller. 

In the neoadjuvant setting, MRI remains the preferred modality owing to its functional 

sequences and kinetic enhancement curves, which provide early indicators of treatment response 

and reliably assess residual tumour. Although CEM cannot replace MRI in this context, emerging 

evidence suggests it may offer a useful estimate of residual disease when MRI is contraindicated or 

not available (Chung et al., 2024). 

More accurate mapping of tumour extent may also influence axillary management. Detection 

of additional foci can prompt targeted axillary sampling or affect the decision between sentinel 

lymph-node biopsy and axillary dissection. Likewise, clearer definition of disease boundaries assists 

radiotherapy planning by ensuring appropriate field coverage for patients undergoing breast-

conserving therapy. 

Overall, both CEM and MRI refine staging beyond what is achievable with mammography 

and ultrasound alone.  

Emerging innovations and Future Directions  

One major development is CEM-guided biopsy, which enables targeted sampling of 

enhancing lesions, not easily seen on conventional mammography or ultrasound (Kowalski et al., 

2023). This advances CEM from a purely diagnostic imaging method to an interventional tool. In 

some cases, it may also reduce the need for MRI-guided procedures.  

 
Figure 3. MRI, contrast-enhanced T1- 

weighted image of invasive ductal 

carcinoma, HER2-positive. 
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There has also been progress in making CEM more three-dimensional. Techniques such as 

contrast-enhanced digital breast tomosynthesis (CE-DBT) aim to overcome the problem of 

overlapping tissue in standard 2D CEM. Early studies show that CE-DBT can separate overlapping 

structures and provide partial volumetric information. This improves both lesion visibility and 

assessment of tumour extent (Carton et al., 2010).  

Parallel innovations are emerging in breast MRI. Ultrafast MRI protocols substantially 

reduce examination time while preserving diagnostic performance. Techniques such as abbreviated 

MRI and artificial intelligence-assisted interpretation further aim to accelerate the workflow without 

compromising sensitivity (Kataoka et al., 2022).  

 

4. CONCLUSION 

Accurate local staging remains essential in breast cancer management, and both CEM and 

MRI add important diagnostic information beyond conventional imaging. MRI continues to offer 

the most complete assessment of tumour extent, especially in complex or infiltrative disease, and 

remains the reference standard in the neoadjuvant setting. CEM also performs well for most invasive 

cancers and provides practical advantages such as shorter examination times, wider availability and 

easier integration into routine practice. Ongoing developments in both techniques, including CEM-

guided biopsy, quantitative enhancement tools and advances in abbreviated and functional MRI, 

point toward more efficient and targeted imaging pathways. Rather than replacing one another, CEM 

and MRI are likely to be used in complementary roles, with the choice guided by clinical questions, 

tumour characteristics and local resources. 
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ʅʆɺʆʇʆʗɺʀʃʀ ʉɽ ʇɸʈɸɿʀʊʆɿʀ ɺ ʇʈɸʂʊʀʂɸʊɸ 

ɼʠʤʠʪʲʨ ɺʫʯʝʚ, ɻʘʣʷ ʇʦʧʦʚʘ 

ʂʘʪʝʜʨʘ ʧʦ ʠʥʬʝʢʮʠʦʟʥʠ ʙʦʣʝʩʪʠ, ʧʘʨʘʟʠʪʦʣʦʛʠʷ ʠ ʪʨʦʧʠʯʝʩʢʘ 

ʤʝʜʠʮʠʥʘ, ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʇʣʦʚʜʠʚ 

 

EMERGING PARASITOSES IN CLINICAL PRACTICE  

Dimitar Vuchev, Galya Popova 

Department of Infectious Diseases, Parasitology and Tropical Medicine, 

Medical University of Plovdiv 

 
Abstract:  Parasitic diseases are of significant health and social importance. The digestive 

and respiratory systems are frequent localization of many protozoa and helminths. We described 

parasitic diseases with abdominal and pulmonary syndrome such as blastocystosis, ancylostomosis, 

necatoriasis, ascariasis. Clinical presentation of these diseases is often with abdominal syndrome, 

spastic bronchitis, allergic reactions, peripheral eosinophilia, anemia. Blastocystosis is a widespread 

protozoan infection (prevalence 0.53%), clinically manifested in immunocompromised people with 

allergic symptoms or abdominal syndrome. Ancylostomidosʝs (ancylostomosis and necatoriasis) 

are similar helminthiasʝs of the intestinal tract and affect about 20% of the population, mainly living 

in tropics and subtropics. They are chronic diseases and cause abdominal syndrome and permanent 

blood loss. Ascariasis occurs sporadically. Patients may have Löffler syndrome in the early stage, 

in the late stage ï abdominal pain, nausea. In 2023, 447 cases of ascariasis were diagnosed in the 

country. When patients present with abdominal or pulmonary syndrome, parasitic diseases should 

be included in the differential diagnosis.  

Keywords: Löffler syndrome, blastocystosis, ancylostomidosis, ascariasis 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʇʘʨʘʟʠʪʦʟʠʪʝ ʢʘʪʦ ʨʘʟʜʝʣ ʢʲʤ ʟʘʨʘʟʥʠʪʝ ʙʦʣʝʩʪʠ ʟʘʝʤaʪ ʦʧʨʝʜʝʣʝʥ ʜʷʣ ʦʪ ʢʣʠʥʠʯʥʘʪʘ 

ʧʘʪʦʣʦʛʠʷ. ʂʦʩʤʦʧʦʣʠʪʥʠ ʧʘʨʘʟʠʪʦʟʠ ʢʘʪʦ ʝʥʪʝʨʦʙʠʦʟʘ (ʦʩʪʨʠʮʠ), ʛʠʘʨʜʠʦʟʘ (ʣʘʤʙʣʠʦʟʘ) ʠ 

ʙʣʘʩʪʦʮʠʩʪʦʟʘ ʩʝ ʜʠʘʛʥʦʩʪʠʮʠʨʘʪ ʨʝʛʫʣʷʨʥʦ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ɼʨʫʛʠ 

ʝʥʜʝʤʠʯʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʟʘʙʨʘʚʝʥʠ ʠ ʥʝʠʟʚʝʩʪʥʠ ʢʘʪʦ ʘʩʢʘʨʠʜʦʟʘ, ʪʦʢʩʦʢʘʨʦʟʘ, ʚʠʩʮʝʨʘʣʥʘ 

ʣʘʡʰʤʘʥʠʦʟʘ ʩʝ ʩʨʝʱʘʪ ʚ ʨʫʪʠʥʥʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʘʢʪʠʢʘ. 

ʀʟʚʝʩʪʥʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʧʘʨʘʟʠʪʦʟʠʪʝ ʩʘ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ, ʟʜʨʘʚʥʦ 

ʠ ʢʫʣʪʫʨʥʦ ʥʠʚʦ, ʟʜʨʘʚʥʦ ʚʲʟʧʠʪʘʥʠʝ, ʣʠʯʥʘʪʘ ʠ ʦʙʱʝʩʪʚʝʥʘʪʘ ʭʠʛʠʝʥʘ (Kowalewska-

Grochowska, 2015). ʋ ʥʘʩ ʥʷʢʦʠ ʤʝʩʪʥʠ ʠ ʚʥʘʩʷʥʠ ʦʪ ʪʨʦʧʠʯʝʩʢʠ ʩʪʨʘʥʠ ʧʘʨʘʟʠʪʥʠ ʙʦʣʝʩʪʠ 

ʩʘ ʩʲʩ ʟʥʘʯʠʪʝʣʥʦ ʩʦʮʠʘʣʥʦ ʟʥʘʯʝʥʠʝ (Harizanov, 2020). 

ʇʘʨʘʟʠʪʦʟʠʪʝ ʩʘ ʠʥʚʘʟʠʦʥʥʠ ʙʦʣʝʩʪʠ ʩ ʝʪʠʦʣʦʛʠʯʥʠ ʧʨʠʯʠʥʠʪʝʣʠ ʧʨʝʜʠʤʥʦ ʧʨʦʪʦʟʦʠ 

ʠ ʭʝʣʤʠʥʪʠ, ʧʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʲʩ ʩʪʘʜʠʡʥʦ ʙʠʦʣʦʛʠʯʥʦ ʨʘʟʚʠʪʠʝ ʚ ʨʘʟʣʠʯʥʠ ʛʦʩʪʦʧʨʠʝʤʥʠʮʠ 

ʠ ʚʲʥʰʥʘ ʩʨʝʜʘ. ʆʩʥʦʚʥʦ ʪʦ ʦʧʨʝʜʝʣʷ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʝʧʠʜʝʤʠʦʣʦʛʠʷʪʘ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘʪʘ, 

ʧʘʪʦʛʝʥʝʟʘʪʘ, ʢʣʠʥʠʢʘʪʘ, ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʠ ʣʝʯʝʥʠʝʪʦ. ʍʨʘʥʦʩʤʠʣʘʪʝʣʥʘʪʘ ʠ ʜʠʭʘʪʝʣʥʘʪʘ 

ʩʠʩʪʝʤʘ ʩʘ ʥʝʨʷʜʢʘ ʣʦʢʘʣʠʟʘʮʠʷ ï ʢʨʘʡʥʘ ʠ ʪʨʘʥʟʠʪʥʘ ʥʘ ʥʘʜ 30 ʚʠʜʘ ʧʘʨʘʟʠʪʠ. ʅʷʢʦʠ ʦʪ ʪʷʭ 

ʩʝ ʩʨʝʱʘʪ ʧʨʝʜʠʤʥʦ ʚ ʪʦʧʣʠʪʝ ʩʪʨʘʥʠ, ʥʦ ʧʦʥʘʩʪʦʷʱʝʤ ʯʝʩʪʦ ʧʦʩʝʱʘʚʘʥʠ ʠ ʦʪ ʥʘʰʠ 

ʛʨʘʞʜʘʥʠ. ʀʥʪʝʥʟʠʚʥʘʪʘ ʤʠʛʨʘʮʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʝ ʧʨʠʯʠʥʘ ʟʘ ʚʥʘʩʷʥʝ ʥʘ ʝʢʟʦʪʠʯʥʠ 

ʧʘʨʘʟʠʪʦʟʠ. 

ɺʲʚʝʜʝʥʦʪʦ ʥʝʦʪʜʘʚʥʘ ʧʦʥʷʪʠʝ ʚ ʝʧʠʜʝʤʠʦʣʦʛʠʷʪʘ ʟʘ ʥʦʚʦʧʦʷʚʷʚʘʱʠ ʩʝ ʟʘʙʦʣʷʚʘʥʠʷ 

ʦʪʨʘʟʷʚʘ ʧʨʦʮʝʩʘ ʥʘ ʝʚʦʣʶʮʠʷ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʟʘʨʘʟʥʘ ʧʘʪʦʣʦʛʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ 
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ʧʘʨʘʟʠʪʦʟʠ, ʧʨʠ ʧʨʦʤʝʥʠ ʚ ʧʨʠʨʦʜʥʘʪʘ ʠ ʩʦʮʠʘʣʥʘ ʩʨʝʜʘ (Jourdan, 2018: Kowalewska-

Grochowska, 2025). 

ʎʝʣʪʘ ʥʠ ʝ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʚ ʩʠʥʪʝʪʠʯʝʥ ʚʠʜ ʘʢʪʫʘʣʥʠ ʟʘ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʫ ʥʘʩ 

ʥʷʢʦʠ ʧʘʨʘʟʠʪʦʟʠ ʦʪ ʨʫʙʨʠʢʘʪʘ ʥʘ ʟʘʙʨʘʚʝʥʠʪʝ ʠ ʥʦʚʦʧʦʷʚʷʚʘʱʠ ʩʝ ʙʦʣʝʩʪʠ ʩʲʩ ʟʘʩʷʛʘʥʝ ʥʘ 

ʜʠʭʘʪʝʣʥʘʪʘ ʠ ʭʨʘʥʦʩʤʠʣʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ.  

 

2. ɹʃɸʉʊʆʎʀʉʊʆɿɸ  

ɹʣʘʩʪʦʮʠʩʪʦʟʘʪʘ ʝ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʘ ʧʨʦʪʦʟʦʡʥʘ ʯʨʝʚʥʘ ʧʘʨʘʟʠʪʦʟʘ. 

ʇʨʠʯʠʥʠʪʝʣʷʪ ʝ Blastocystis hominis. ʀʤʘ ʪʨʦʬʦʟʦʠʪʥʘ ʬʦʨʤʘ ʠ ʮʠʩʪʠ ʩ ʨʘʟʤʝʨ 10-100 µm. 

ɿʘʨʘʟʷʚʘʥʝʪʦ ʩʪʘʚʘ ʧʨʠ ʧʦʛʣʲʱʘʥʝ ʥʘ ʧʘʨʘʟʠʪʥʠ ʮʠʩʪʠ. ʈʘʟʧʨʦʩʪʨʘʥʷʚʘ ʩʝ ʧʨʠ ʥʝʩʧʘʟʚʘʥʝ ʥʘ 

ʣʠʯʥʘ ʭʠʛʠʝʥʘ, ʢʘʢʪʦ ʠ ʭʠʛʠʝʥʘ ʥʘ ʭʨʘʥʝʥʝʪʦ. ʎʠʩʪʠʪʝ ʩʝ ʟʘʧʘʟʚʘʪ ʠʥʚʘʟʠʚʥʠ ʜʦ ʝʜʠʥ ʤʝʩʝʮ 

ʚʲʚ ʚʲʥʰʥʘʪʘ ʩʨʝʜʘ (ɸʥʛʝʣʦʚ, 2008). ʆʧʘʨʘʟʠʪʝʥʦʩʪʪʘ ʚʘʨʠʨʘ ʦʪ 0,5-50% ʚ ʨʘʟʣʠʯʥʠʪʝ 

ʩʪʨʘʥʠ, ʘ ʫ ʥʘʩ ʜʦʩʪʠʛʘ ʜʦ 0,53% (2023 ʛ.) (Harizanov, 2024).  

ɺ ʯʝʨʚʘʪʘ ʧʨʠʯʠʥʷʚʘ ʜʠʩʢʨʝʪʥʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʧʨʦʤʝʥʠ. ɹʝʟʩʠʤʧʪʦʤʥʦʪʦ 

ʧʘʨʘʟʠʪʦʥʦʩʠʪʝʣʩʪʚʦ ʝ ʥʘʡ-ʯʝʩʪʘʪʘ ʬʦʨʤʘ ʥʘ ʠʥʚʘʟʠʷ. ʂʣʠʥʠʯʥʠ ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʨʷʜʢʦ 

ʧʨʠ ʙʦʣʥʠ ʩ ʠʤʫʥʝʥ ʜʝʬʠʮʠʪ. ʇʨʦʷʚʷʚʘ ʩʝ ʩʲʩ ʩʠʤʧʪʦʤʠ ʥʘ ʘʙʜʦʤʠʥʘʣʝʥ ʜʠʩʢʦʤʬʦʨʪ ï 

ʧʨʝʭʦʜʥʠ ʙʦʣʢʠ, ʛʘʜʝʥʝ, ʜʠʘʨʠʡʥʠ ʠʟʭʦʞʜʘʥʠʷ, ʥʝʨʝʜʦʚʥʠ ʜʝʬʝʢʘʮʠʠ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʠʤʘ ʠ 

ʨʝʜʠʚʠʨʘʱʠ ʘʣʝʨʛʠʯʥʠ ʦʙʨʠʚʠ. ɼʠʘʛʥʦʟʘʪʘ ʝ ʩ ʤʠʢʨʦʩʢʦʧʩʢʦ ʧʘʨʘʟʠʪʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʬʝʮʝʩ. ʃʝʯʝʥʠʝʪʦ ʝ ʩ metronidazole 30 mg/kg ʜʥʝʚʥʦ ʟʘ 7 ʜʥʠ (ɸʥʛʝʣʦʚ, 2010).  

 

3. ɸʉʂɸʈʀɼʆɿɸ ʀ ʉʀʅɼʈʆʄ ʅɸ ʃʔʆʌʃɽʈ 

ʅʷʢʦʠ ʭʝʣʤʠʥʪʥʠ ʠʥʚʘʟʠʠ ʩʘ ʧʨʠʯʠʥʘ ʟʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʝʣʦʜʨʦʙʥʠ ʠʥʬʠʣʪʨʘʪʠ. 

ʉʠʥʜʨʦʤ ʥʘ ʃʴʦʬʣʝʨ ʝ ʬʦʨʤʘ ʥʘ ʙʝʣʦʜʨʦʙʥʘ ʘʬʝʢʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʦʛʥʠʱʥʠʪʝ ʙʝʣʦʜʨʦʙʥʠ 

ʠʥʬʠʣʪʨʘʪʠ ʩʘ ʪʲʢʘʥʥʘ ʨʝʘʢʮʠʷ ʢʲʤ ʤʠʛʨʠʨʘʱʠ ʣʘʨʚʠ ʚ ʘʣʚʝʦʣʠʪʝ, ʢʲʜʝʪʦ ʩʝ ʦʪʜʝʣʷ 

ʚʲʟʧʘʣʠʪʝʣʝʥ ʝʢʩʫʜʘʪ. ʉʠʤʧʪʦʤʠ ʩʘ ʩʧʘʩʪʠʯʥʘ ʢʘʰʣʠʮʘ, ʟʘʜʫʭ, ʙʦʣʢʠ ʚ ʛʨʲʜʥʠʷ ʢʦʰ, 

ʩʚʠʨʝʱʦ ʜʠʰʘʥʝ, ʦʩʢʲʜʥʘ ʝʢʩʧʝʢʪʦʨʘʮʠʷ, ʩʫʙʬʝʙʨʠʣʠʪʝʪ. ʀʤʘ ʝʦʟʠʥʦʬʠʣʠʷ (10-25%) ʚ ɼʂʂ. 

ɸʫʩʢʫʣʪʠʨʘʪ ʩʝ ʩʫʭʠ ʠ ʚʣʘʞʥʠ ʭʨʠʧʦʚʝ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʥʦ ʠʥʬʠʣʪʨʘʪʠʪʝ ʩʘ ʦʪ 3 mm ʜʦ 2 cm, 

ʩʤʝʥʷʪ ʤʝʩʪʘʪʘ ʩʠ ʠ ʠʟʯʝʟʚʘʪ ʩʧʦʥʪʘʥʥʦ. ʆʧʠʩʘʥʠʝʪʦ ʥʘ ʪʦʟʠ ʩʠʥʜʨʦʤ ʝ ʥʘʧʨʘʚʝʥʦ ʦʪ 

ʧʝʜʠʘʪʲʨʘ ɺʠʣʭʝʣʤ ʃʴʦʬʣʝʨ (1931 ʛ.) ʚ ʎʶʨʠʭ.  

ʅʘʡ-ʯʝʩʪʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʧʨʦʷʚʘʪʘ ʥʘ ʩʠʥʜʨʦʤ ʥʘ ʃʴʦʬʣʝʨ ʧʨʠ ʜʝʮʘ ʝ ʠʥʚʘʟʠʷ ʩ Ascaris 

lumbricoides. ɸʩʢʘʨʠʜʦʟʘʪʘ ʝ ʛʝʦʭʝʣʤʠʥʪʦʟʘ, ʝʥʜʝʤʠʯʥʘ ʫ ʥʘʩ ʚ ʧʣʘʥʠʥʩʢʠʪʝ ʨʘʡʦʥʠ (ɹʦʝʚʘ, 

1999). ʇʨʝʟ 50-ʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ 6% ʦʪ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʩʪʨʘʥʘʪʘ ʝ ʙʠʣʦ ʦʧʘʨʘʟʠʪʝʥʦ, 

ʩʝʛʘ ʟʘʙʦʣʷʝʤʦʩʪʪʘ ʝ 7%ʦʦʦ. ɿʘ 2023 ʛ. ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 447 ʩʣʫʯʘʷ ʚ ʩʪʨʘʥʘʪʘ, ʧʨʝʜʠʤʥʦ 

ʩʧʦʨʘʜʠʯʥʠ (Harizanov, 2024). ʇʦʚʝʯʝʪʦ ʦʧʘʨʘʟʠʪʝʥʠ ʩʘ ʙʝʟʩʠʤʧʪʦʤʥʠ, ʧʦʨʘʜʠ ʥʠʩʢʘ 

ʠʥʪʝʥʟʠʥʚʘʟʠʷ, ʘ ʩʲʩ ʩʠʤʧʪʦʤʠ ʩʘ ʩʣʫʯʘʠʪʝ ʧʨʝʜʠʤʥʦ ʩ ʤʥʦʞʝʩʪʚʝʥʦ ʦʧʘʨʘʟʠʪʷʚʘʥʝ. ʊʦʛʘʚʘ 

ʩʝ ʧʨʦʷʚʷʚʘ ʠ ʩʠʥʜʨʦʤʘ ʥʘ ʃʴʦʬʣʝʨ ʧʨʝʟ ʤʠʛʨʘʮʠʦʥʥʠʷ ʩʪʘʜʠʡ. ʄʠʛʨʠʨʘʱʠ ʣʘʨʚʠ ʧʦ ʢʨʲʚʝʥ 

ʧʲʪ ʤʦʛʘʪ ʜʘ ʜʦʩʪʠʛʥʘʪ ʎʅʉ ʠ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ ʛʲʨʯʦʚʠ ʩʲʩʪʦʷʥʠʷ. ɸʩʢʘʨʠʩʠʪʝ ʚ ʯʨʝʚʥʠʷ 

ʪʨʘʢʪ ʧʨʠʯʠʥʷʚʘʪ ʢʦʣʠʢʠ, ʧʦʚʨʲʱʘʥʝ, ʚʲʟʤʦʞʥʦ ʚʦʣʚʫʣʫʩ ʠ ʘʥʝʤʠʷ. ʍʦʨʘʪʘ ʩ ʘʩʢʘʨʠʜʦʟʘ 

ʛʫʙʷʪ ʧʨʦʪʝʠʥʠ, ʚʠʪʘʤʠʥʠ ɸ ʠ ʉ. ʅʝʨʷʜʢʦ ʠʤʘ ʘʣʝʨʛʠʯʥʠ ʦʙʨʠʚʠ. ɼʦʢʘʟʚʘʥʝ ʥʘ ʠʥʚʘʟʠʷʪʘ ʝ 

ʩʠʛʫʨʥʦ ʩʘʤʦ ʚ ʯʨʝʚʝʥ ʩʪʘʜʠʡ ʩ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʝʮʝʩ ʟʘ ʭʝʣʤʠʥʪʥʠ ʷʡʮʘ. ɽʬʝʢʪʠʚʥʦ 

ʝʪʠʦʣʦʛʠʯʥʦ ʣʝʯʝʥʠʝ ʩʝ ʧʨʦʚʝʞʜʘ ʩ albendazolʝ 400 mg ʟʘ ʝʜʠʥ ʜʝʥ. ʇʘʪʦʛʝʥʝʪʠʯʥʦ ʧʨʠ 

ʃʴʦʬʣʝʨʦʚ ʩʠʥʜʨʦʤ ʩʝ ʜʘʚʘʪ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ (ɹʦʝʚʘ-ɹʘʥʛʴʦʟʦʚʘ, 2016).  

 

4. ɸʅʂʀʃʆʉʊʆʄʀɼʆɿʀ 

ɸʥʢʠʣʦʩʪʦʤʠʜʦʟʠ ʝ ʦʙʱʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʜʚʝ ʯʨʝʚʥʠ ʭʝʣʤʠʥʪʦʟʠ ʩ ʧʨʠʯʠʥʠʪʝʣʠ 

Ancylostoma duodenʘle ʠ Necator americanus. ʀʟʪʦʯʥʠʢ ʝ ʯʦʚʝʢ, ʦʪʜʝʣʷʱ ʷʡʮʘ ʩ ʬʝʢʘʣʠʠʪʝ, 

ʢʦʠʪʦ ʝʤʙʨʠʦʥʠʨʘʪ ʚ ʧʦʯʚʘʪʘ. ʆʪ ʪʷʭ ʩʝ ʦʪʜʝʣʷʪ ʨʘʙʜʠʪʦʚʠʜʥʠ ʣʘʨʚʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʚ 

ʠʥʚʘʟʠʚʥʠ ʬʠʣʘʨʠʝʚʠʜʥʠ ʣʘʨʚʠ. ʊʝ ʦʩʪʘʚʘʪ ʞʠʟʥʝʩʧʦʩʦʙʥʠ ʚ ʧʦʯʚʘʪʘ ʜʦ ʝʜʥʘ ʛʦʜʠʥʘ ʠ ʧʨʠ 

ʢʦʥʪʘʢʪ ʩ ʢʦʞʘʪʘ ʧʨʦʥʠʢʚʘʪ ʚ ʢʨʲʚʪʘ ʠ ʧʨʘʚʷʪ ʭʝʧʘʪʦ-ʧʫʣʤʦ-ʝʥʪʝʨʘʣʥʘ ʤʠʛʨʘʮʠʷ. ʇʨʠ 

ʣʘʨʚʥʘʪʘ ʤʠʛʨʘʮʠʷ ʩʝ ʧʨʦʷʚʷʚʘʪ ʃʴʦʬʣʝʨʦʚʠ ʠʥʬʠʣʪʨʘʪʠ. ɼʦʩʪʠʛʘʪ ʧʦʣʦʚʘ ʟʨʷʣʦʩʪ ʚ ʪʲʥʢʦʪʦ 

ʯʝʨʚʦ ʟʘ 40 ʜʥʠ. ɺʲʟʨʘʩʪʥʠʪʝ ʬʦʨʤʠ ʩʘ ʩ ʜʲʣʞʠʥʘ ʜʦ 13 mm. ʇʨʝʜʥʠʷʪ ʠʤ ʢʨʘʡ ʝ ʫʩʪʥʘ 

ʢʘʧʩʫʣʘ, ʩ ʢʦʷʪʦ ʩʝ ʟʘʢʨʝʧʷʪ ʟʘ ʯʨʝʚʥʘʪʘ ʣʠʛʘʚʠʮʘʪʘ. ʊʝ ʩʘ ʭʝʤʘʪʦʬʘʛʠ ʠ ʦʩʪʘʚʷʪ ʢʲʨʚʷʱʠ 

ʤʘʣʢʠ ʝʨʦʟʠʠ ʧʦ ʯʨʝʚʥʘʪʘ ʣʠʛʘʚʠʮʘ.  
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ʂʣʠʥʠʯʥʦ ʧʝʨʢʫʪʘʥʥʘʪʘ ʠʥʚʘʟʠʷ ʝ ʩʲʧʨʦʚʦʜʝʥʘ ʩʲʩ ʩʲʨʙʝʞ ʠ ʨʘʟʯʝʩʚʘʥʝ, ʙʝʣʦʜʨʦʙʥʘʪʘ 

ʤʠʛʨʘʮʠʷ ï ʩ ʢʘʰʣʠʮʘ, ʟʘʜʫʭ, ʩʫʙʬʝʙʨʠʣʠʪʝʪ (ʃʴʦʬʣʝʨʦʚ ʩʠʥʜʨʦʤ). ʏʨʝʚʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʚ 

ʥʘʯʘʣʦʪʦ ʧʨʦʪʠʯʘ ʣʝʢʦ, ʜʦʢʘʪʦ ʩʝ ʧʦʷʚʷʪ ʛʘʜʝʥʝ, ʧʦʚʨʲʱʘʥʝ, ʠʟʚʨʘʪʝʥ ʚʢʫʩ, ʙʦʣʢʠ ʚ ʢʦʨʝʤʘ 

ʩʣʝʜ ʭʨʘʥʝʥʝ, ʜʠʘʨʠʡʥʠ ʜʝʬʝʢʘʮʠʠ. ʉʣʝʜ 2-4 ʤʝʩʝʮʘ ʩʝ ʧʦʷʚʷʚʘ ʘʥʝʤʠʯʝʥ ʩʠʥʜʨʦʤ 

(ʭʠʧʦʭʨʦʤʥʘ ʘʥʝʤʠʷ). ʍʨʘʥʝʥʝ ʩ ʙʝʜʥʘ ʥʘ ʧʨʦʪʝʠʥʠ, ʚʠʪʘʤʠʥʠ ʠ ʞʝʣʝʟʥʠ ʩʦʣʠ ʭʨʘʥʘ ʫʩʢʦʨʷʚʘ 

ʨʘʟʚʠʪʠʝʪʦ ʤʫ. ʇʦʷʚʷʚʘʪ ʩʝ ʩʠʤʧʪʦʤʠ ʢʘʪʦ ʫʤʦʨʷʝʤʦʩʪ, ʩʚʝʪʦʚʲʨʪʝʞ, ʩʲʨʮʝʙʠʝʥʝ, ʟʘʜʫʭ ʧʨʠ 

ʫʩʠʣʠʷ. ɼʝʮʘʪʘ ʠʟʦʩʪʘʚʘʪ ʚʲʚ ʬʠʟʠʯʝʩʢʦ ʠ ʧʩʠʭʠʯʝʩʢʦ ʨʘʟʚʠʪʠʝ. ʍʝʤʦʛʣʦʙʠʥʲʪ ʥʘʤʘʣʷʚʘ ʜʦ 

50%, ʥʘʤʘʣʷʚʘʪ ʠ ʩʝʨʫʤʥʠʪʝ ʧʨʦʪʝʠʥʠ. ɹʝʟ ʣʝʯʝʥʠʝ ʟʘʜʫʭʲʪ ʩʪʘʚʘ ʧʦʩʪʦʷʥʝʥ, ʥʘʩʪʲʧʚʘ 

ʩʲʨʜʝʯʥʘ ʜʝʢʦʤʧʝʥʩʘʮʠʷ ʩ ʙʝʣʦʜʨʦʙʝʥ ʦʪʦʢ, ʘʩʮʠʪ, ʧʨʦʩʪʨʘʮʠʷ ʜʦ ʣʝʪʘʣʝʥ ʠʟʭʦʜ.  

ɽʪʠʦʣʦʛʠʯʥʘʪʘ ʜʠʘʛʥʦʟʘ ʩʝ ʧʦʩʪʘʚʷ ʯʨʝʟ ʦʪʢʨʠʚʘʥʝ ʚʲʚ ʬʝʢʘʣʠʠʪʝ ʥʘ ʧʘʨʘʟʠʪʥʠ ʷʡʮʘ 

ʠʣʠ ʧʨʠ ʣʘʨʚʦʩʢʦʧʠʷ. ʆʧʘʨʘʟʠʪʝʥʠʪʝ ʧʦʜʣʝʞʘʪ ʥʘ ʥʝʦʪʣʦʞʥʦ ʝʪʠʦʣʦʛʠʯʥʦ ʣʝʯʝʥʠʝ ʩ 

albendazole 400 mg ʜʥʝʚʥʦ ʟʘ 1-3 ʜʥʠ, ʜʘʚʘʪ ʩʝ ʠ ʞʝʣʝʟʥʠ ʧʨʝʧʘʨʘʪʠ. ʇʨʠ ʠʟʨʘʟʝʥʘ ʘʥʝʤʠʷ ʩʝ 

ʧʨʘʚʠ ʭʝʤʦʪʨʘʥʩʬʫʟʠʷ (ɺʫʯʝʚ, 1984; ɺʫʯʝʚ, 2021).  

ɿʝʤʝʜʝʣʩʢʠʪʝ ʩʪʦʧʘʥʠ, ʤʠʥʴʦʨʠʪʝ, ʜʝʮʘʪʘ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʩʢ ʦʪ ʠʥʚʘʟʠʷ. ɺ ʩʚʝʪʘ ʩʘ 

ʟʘʩʝʛʥʘʪʠ ʥʘʜ 700 ʤʠʣʠʦʥʘ ʜʫʰʠ ʚ ʪʨʦʧʠʯʝʩʢʠʪʝ ʠ ʩʫʙʪʨʦʧʯʝʩʢʠ ʩʪʨʘʥʠ, ʢʘʪʦ ʦʪ ʪʷʭ 50-60 

000 ʫʤʠʨʘʪ (Jourdan, 2018). ʋ ʥʘʩ ʘʥʢʠʣʦʩʪʦʤʠʜʦʟʠ ʩʝ ʚʥʘʩʷʪ ʦʪ ʯʫʞʜʠ ʛʨʘʞʜʘʥʠ. ʀʤʘ ʩʘʤʦ 

ʝʜʠʥ ʦʧʠʩʘʥ ʩʣʫʯʘʡ ʥʘ ʥʝʢʘʪʦʨʦʟʘ, ʜʠʘʛʥʦʩʪʠʮʠʨʘʥ ʚ ʩʪʨʘʥʘʪʘ ʦʪ ʈɿʀ ï ɺʘʨʥʘ ʧʨʠ 5-ʛʦʜʠʰʥʦ 

ʜʝʪʝ, ʠʟʩʣʝʜʚʘʥʦ ʧʨʦʬʠʣʘʢʪʠʯʥʦ. ʇʨʠ ʜʝʪʝʪʦ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʝʦʟʠʥʦʬʠʣʠʷ (12%), ʭʝʤʦʛʣʦʙʠʥ 

110, ʢʘʢʪʦ ʠ ʷʡʮʘ ʥʘ Necator americanus ʚʲʚ ʬʝʢʘʣʥʘʪʘ ʧʨʦʙʘ. ʈʦʜʠʪʝʣʠʪʝ ʤʫ ʩʘ ʙʠʣʠ ʩ 

ʦʪʨʠʮʘʪʝʣʥʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʝ ʩʘ ʥʘʧʫʩʢʘʣʠ ʩʪʨʘʥʘʪʘ, ʞʠʚʝʝʣʠ ʩʘ ʚ ʩʝʣʩʢʠ 

ʫʩʣʦʚʠʷ. ʇʨʦʚʝʜʝʥʦ ʝ ʝʪʠʦʣʦʛʠʯʥʦ ʣʝʯʝʥʠʝ ʩ albendazolʝ ʟʘ ʜʚʘ ʜʥʠ, ʩ ʧʦʩʣʝʜʚʘʱʠ ʥʝʛʘʪʠʚʥʠ 

ʢʦʥʪʨʦʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʘʨʘʟʠʪʥʠ ʷʡʮʘ (ɺʫʯʝʚ, 2021). 

 

5. ɿɸʂʃʖʏɽʅʀɽ 

ʅʘʩʦʯʚʘʤʝ ʚʥʠʤʘʥʠʝʪʦ ʢʲʤ ʟʘʙʨʘʚʝʥʠʪʝ ʠ ʥʦʚʦʦʧʠʩʘʥʠ ʧʘʨʘʟʠʪʦʟʠ ʚ ʜʠʭʘʪʝʣʥʘʪʘ ʠ 

ʭʨʘʥʦʩʤʠʣʘʪʝʣʥʘ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʩʨʝʱʥʘʪ ʧʦʥʘʩʪʦʷʱʝʤ ʚ ʪʝʨʘʧʝʚʪʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ. 

ɹʣʘʩʪʦʮʠʩʪʦʟʘʪʘ ʥʘʡ-ʯʝʩʪʦ ʝ ʙʝʟʩʠʤʧʪʦʤʥʘ ʠʥʚʘʟʠʷ, ʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʯʠʥʘ ʟʘ 

ʘʣʝʨʛʠʷ ʠ ʟʘ ʘʙʜʦʤʠʥʘʣʝʥ ʜʠʩʢʦʤʬʦʨʪ, ʢʘʪʦ ʜʠʘʛʥʦʟʘʪʘ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʬʝʮʝʩ. 

ʇʨʠ ʘʩʢʘʨʠʜʦʟʘ ʥʘʩʦʯʚʘʱʦ ʝ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʃʴʦʬʣʝʨʦʚ ʩʠʥʜʨʦʤ, ʥʦ ʝʪʠʦʣʦʛʠʯʥʘʪʘ 

ʜʠʘʛʥʦʟʘʪʘ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʧʦ-ʢʲʩʥʦ ʧʨʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʬʝʮʝʩ ʟʘ ʭʝʣʤʠʥʪʥʠ ʷʡʮʘ.  

ɿʘ ʘʥʢʠʣʦʩʪʦʤʠʜʦʟʠ ʝ ʭʘʨʘʢʪʝʨʝʥ ʘʙʜʦʤʠʥʘʣʝʥ ʜʠʩʢʦʤʬʦʨʪ, ʥʦ ʩʝ ʨʘʟʚʠʚʘ ʠ 

ʧʨʦʛʨʝʩʠʚʝʥ ʘʥʝʤʠʯʝʥ ʩʠʥʜʨʦʤ, ʢʦʡʪʦ ʥʘʣʘʛʘ ʥʝʦʪʣʦʞʥʘ ʧʘʨʘʟʠʪʦʣʦʛʠʯʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 

ʩʲʦʪʚʝʪʥʦ ʝʪʠʦʣʦʛʠʯʥʦ ʠ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʣʝʯʝʥʠʝ.  

ɿʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʚʥʘʩʷʥʠ ʧʘʨʘʟʠʪʦʟʠ (ʘʥʢʠʣʦʩʪʦʜʠʜʦʟʠ ʠ ʜʨ.), ʩʣʝʜ ʧʨʝʙʠʚʘʚʘʥʝ ʚ 

ʪʨʦʧʠʯʝʩʢʠ ʩʪʨʘʥʠ ʜʘ ʩʝ ʧʨʘʚʠ ʢʦʥʩʫʣʪʘʮʠʷ ʩ ʧʘʨʘʟʠʪʦʣʦʛ. ʇʨʠ ʬʝʙʨʠʣʠʪʝʪ ʩʣʝʜʚʘ ʜʘ ʩʝ 

ʥʘʧʨʘʚʠ ʥʝʦʪʣʦʞʥʦ ʧʘʨʘʟʠʪʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ (ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʟʘ ʤʘʣʘʨʠʷ) ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʪʝʨʘʧʠʷ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʣʝʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ. 
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ʇʈʆʌ. ʇɽʊʒʈ ʅʀʂʆʃʆɺ ï ʇʒʈɺʀ ɼɽʂɸʅ ʅɸ ʄɽɼʀʎʀʅʉʂʀ 

ʌɸʂʋʃʊɽʊ ï ʇʃʆɺɼʀɺ. ʇʈʀʅʆʉʀ ɺ ʊɽʈɸʇʀʗʊɸ ʅɸ 

ʇɸʈɸɿʀʊʆɿʀʊɽ 
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Abstract:  Prof. Petar Nikolov (1894-1990) was a prominent scientist, pharmacologist, 

toxicologist and specialist in cardiac and thoracic diseases, the doyen of Bulgarian pharmacology. 

In 1945, he was appointed the first dean of the newly established Plovdiv Medical Faculty and 

contributed to its establishment, founding the current Department of Pharmacology at the faculty. 

He was the author of over 250 scientific papers. As a result of his research, a number of preparations 

were created ï from the rose, digitalis lanata, adonis vernalis, belladonna, etc. Prof. Nikolov also 

worked on the therapy of parasitic diseases. He made a list of the most important medicinal plants 

with anthelmintic activity common in our country, as well as recipes for various herbal mixtures. 

He was the first in the world to discover the antimalarial effect of biguanide compounds. He 

published a guide for the treatment of helminthic diseases. Prof. Petar Nikolov, in addition to the 

breadth of his scientific interests, also stands out for his undeniable theoretical, applied and practical 

contributions in pharmacology and pharmacotherapy of various diseases. His name is associated 

with the creation of the domestic pharmaceutical production, for which the medical and public 

community in our country owes him respect and gratitude. 

Keywords: pharmacologist, treatment, helminthic diseases 

 

1. ɺʒɺɽɼɽʅʀɽ 

ʆʪ ʟʦʨʘʪʘ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʜʠʮʠʥʩʢʘʪʘ ʧʘʨʘʟʠʪʦʣʦʛʠʷ ʚ ɹʲʣʛʘʨʠʷ, ʦʱʝ ʧʨʝʟ ʧʲʨʚʘʪʘ 

ʧʦʣʦʚʠʥʘ ʥʘ ʍʍ ʚʝʢ, ʩʝ ʦʪʢʨʦʷʚʘ ʠʟʪʲʢʥʘʪʠʷʪ ʬʘʨʤʘʢʦʣʦʛ ʧʨʦʬ. ʇʝʪʲʨ ʅʠʢʦʣʦʚ ʩ ʙʝʟʩʧʦʨʥʠʷ 

ʤʫ ʧʨʠʥʦʩ ʟʘ ʫʪʚʲʨʞʜʘʚʘʥʝʪʦ Ⱬ ʢʘʪʦ ʩʲʚʨʝʤʝʥʥʘ ʪʝʦʨʝʪʠʢʦ-ʧʨʠʣʦʞʥʘ ʜʠʩʮʠʧʣʠʥʘ. ʀ ʜʥʝʩ 

ʣʠʯʥʦʩʪʪʘ ʤʫ ʥʘ ʠʩʪʠʥʩʢʠ ʛʦʣʷʤ ʫʯʝʥ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʬʘʨʤʘʢʦʣʦʛʠʷ, 

ʨʝʩʧʝʢʪʠʨʘ ʧʦʢʦʣʝʥʠʷʪʘ ʤʝʜʠʮʠ. 

ʅʘʫʯʥʠʪʝ ʠʥʪʝʨʝʩʠ ʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʦʪ ʩʘʤʦʪʦ ʥʘʯʘʣʦ 

ʥʘ ʪʚʦʨʯʝʩʢʘʪʘ ʤʫ ʜʝʡʥʦʩʪ ʩʘ ʨʘʟʥʦʩʪʨʘʥʥʠ ï ʥʘʩʦʯʝʥʠ ʢʲʤ ʢʣʠʥʠʯʥʘʪʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ 

ʬʘʨʤʘʢʦʣʦʛʠʷ, ʬʘʨʤʘʢʦʪʝʨʘʧʠʷʪʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʙʦʣʝʩʪʠ, ʪʦʢʩʠʢʦʣʦʛʠʷʪʘ, ʬʠʪʦʪʝʨʘʧʠʷʪʘ. 

ʈʘʙʦʪʝʡʢʠ ʚ ʪʝʟʠ ʦʙʣʘʩʪʠ ʧʨʦʬ. ʅʠʢʦʣʦʚ ʥʘʚʣʠʟʘ ʠ ʚ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ ʥʘ ʝʜʥʠ ʦʪ ʥʘʡ-
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ʨʘʟʧʨʦʩʪʨʘʥʠʪʝ ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʠ ʙʦʣʝʩʪʠ ï ʧʘʨʘʟʠʪʦʟʠʪʝ (ʅʠʢʦʣʦʚʘ, 2006).  

 

2. ɹʀʆɻʈɸʌʀʗ ʀ ʅɸʋʏʅʆ ʈɸɿɺʀʊʀɽ 

ʇʨʦʬ. ʇʝʪʲʨ ʅʠʢʦʣʦʚ ʝ ʨʦʜʝʥ ʧʨʝʟ 1894 ʛ. ʚʲʚ ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ, ʢʲʜʝʪʦ ʟʘʚʲʨʰʚʘ 

ʛʠʤʥʘʟʠʷ ʩʲʩ ʟʣʘʪʝʥ ʤʝʜʘʣ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʨʘʙʦʪʠ ʢʘʪʦ ʧʦʤʦʱʥʠʢ-ʬʘʨʤʘʮʝʚʪ. ʄʝʜʠʮʠʥʘ 

ʟʘʚʲʨʰʚʘ ʧʨʝʟ 1925 ʛ. ʚ ʄʝʜʠʮʠʥʩʢʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʉʦʬʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ʢʲʜʝʪʦ ʦʩʪʘʚʘ ʥʘ 

ʨʘʙʦʪʘ ʢʘʪʦ ʘʩʠʩʪʝʥʪ ʥʘ ʚʠʜʥʠʷ ʫʯʝʥ ʧʨʦʬ. ɺ. ɸʣʝʢʩʠʝʚ ï ʨʲʢʦʚʦʜʝʣ ʂʘʪʝʜʨʘ ʧʦ ʪʝʨʘʧʠʷ ʠ 

ʬʘʨʤʘʢʦʣʦʛʠʷ. ʉʧʝʮʠʘʣʠʟʠʨʘ ʬʘʨʤʘʢʦʣʦʛʠʷ ʚʲʚ ɺʠʝʥʘ (1927) ʠ ʪʦʢʩʠʢʦʣʦʛʠʷ ʚ ʈʠʤ (1938). 

ʇʨʝʟ 1945 ʛ. ʝ ʠʟʙʨʘʥ ʟʘ ʧʨʦʬʝʩʦʨ ʠ ʧʨʝʟ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʝ ʥʘʟʥʘʯʝʥ ʢʘʪʦ ʧʲʨʚʠ ʜʝʢʘʥ ʥʘ 

ʥʦʚʦʩʲʟʜʘʜʝʥʠʷ ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʚ ʇʣʦʚʜʠʚ. ʊʫʢ ʦʩʥʦʚʘʚʘ ʥʘʩʪʦʷʱʘʪʘ ʢʘʪʝʜʨʘ ʧʦ 

ʬʘʨʤʘʢʦʣʦʛʠʷ ʚʲʚ ʬʘʢʫʣʪʝʪʘ. ʇʦ-ʢʲʩʥʦ ʩʪʘʚʘ ʠ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʢʘʪʝʜʨʘʪʘ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʷ 

ʚʚ̡ ɺʄʀ-ʉʦʬʠʷ. ʆʪ 1958 ʛ. ʝ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʥʘ ɹɸʅ, ʘ ʦʪ 1963 ʛ. ʟʘʚʝʞʜʘ ʉʝʢʮʠʷ 

ʬʘʨʤʘʢʦʣʦʛʠʷ ʢʲʤ ʀʥʩʪʠʪʫʪʘ ʧʦ ʬʠʟʠʦʣʦʛʠʷ ʥʘ ɹɸʅ.  

ʂʘʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʷ ʚ ʄʌ ï ʇʣʦʚʜʠʚ ʠ ʚʲʚ ɺʄʀ ï ʉʦʬʠʷ ʧʨʦʬ. ʇ. 

ʅʠʢʦʣʦʚ ʠʤʘ ʟʘʩʣʫʞʝʥʘ ʩʣʘʚʘ ʥʘ ʠʟʢʣʶʯʠʪʝʣʝʥ ʧʝʜʘʛʦʛ ʠ ʦʙʘʷʪʝʣʝʥ ʣʝʢʪʦʨ. ɼʝʩʝʪʢʠ ʩʘ 

ʥʝʛʦʚʠʪʝ ʫʯʝʥʠʮʠ ï ʧʨʦʬʝʩʦʨʠ, ʜʦʮʝʥʪʠ, ʜ.ʤ.ʥ., ʢ.ʤ.ʥ., ʣʝʢʘʨʠ ʦʪ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʤʨʝʞʘ.  

ʇʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʝ ʜ.ʤ.ʥ, ʜ.ʙ.ʥ, ʜʦʢʪʦʨ ʭʦʥʦʨʠʩ ʢʘʫʟʘ, Ăʩʲʨò ʥʘ ʥʘʫʯʥʦʪʦ ʜʨʫʞʝʩʪʚʦ 

Ăʇʫʨʢʠʥʠʝò ï ʇʨʘʛʘ. ʅʦʩʠʪʝʣ ʝ ʥʘ ʤʥʦʛʦ ʜʲʨʞʘʚʥʠ ʦʪʣʠʯʠʷ ʠ ʥʘʛʨʘʜʠ ï ʟʘʩʣʫʞʠʣ ʜʝʷʪʝʣ ʥʘ 

ʥʘʫʢʘʪʘ, ʥʘʨʦʜʝʥ ʣʝʢʘʨ, ʥʘʛʨʘʞʜʘʚʘʥ ʝ ʩ ʦʨʜʝʥ ʟʘ ʥʘʫʢʘ ʠ ʠʟʢʫʩʪʚʘ (1938), ʟʣʘʪʝʥ ʦʨʜʝʥ ʥʘ 

ʪʨʫʜʘ, ʦʨʜʝʥ ʟʘ ʛʨʘʞʜʘʥʩʢʠ ʟʘʩʣʫʛʠ, ʦʪʣʠʯʥʠʢ ʥʘ ɹʏʂ, ʪʨʠʢʨʘʪʥʦ ʦʨʜʝʥ Ăʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡñ. 

ʊʦʡ ʝ ʯʣʝʥ ʥʘ ʤʥʦʛʦ ʥʘʮʠʦʥʘʣʥʠ ʠ ʯʫʞʜʝʩʪʨʘʥʥʠ ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ï ɻʝʨʤʘʥʩʢʦ 

ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʜʨʫʞʝʩʪʚʦ (1938), ʄʝʞʜʫʥʘʨʦʜʥʘ ʣʠʛʘ ʥʘ ʬʘʨʤʘʢʦʣʦʟʠʪʝ, ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ 

ʜʨʫʞʝʩʪʚʦʪʦ ʥʘ ʬʘʨʤʘʢʦʣʦʟʠʪʝ ʚ ɹʲʣʛʘʨʠʷ, ʧʦʯʝʪʝʥ ʜʦʢʪʦʨ ʥʘ ɺʄʀ-ʇʣʦʚʜʠʚ, ʩʲʦʩʥʦʚʘʪʝʣ ʝ 

ʥʘ ɼʨʫʞʝʩʪʚʦʪʦ ʧʦ ʠʩʪʦʨʠʷ ʥʘ ʤʝʜʠʮʠʥʘʪʘ. ʋʯʘʩʪʚʘ ʚ ʨʝʜʢʦʣʝʛʠʠʪʝ ʥʘ ʧʝʨʠʦʜʠʯʥʠ 

ʤʝʜʠʮʠʥʩʢʠ ʠʟʜʘʥʠʷ ï ʉʲʚʨʝʤʝʥʥʘ ʤʝʜʠʮʠʥʘ, ʌʘʨʤʘʮʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʩʧʠʩʘʥʠʝ ɽʩʮʝʧʪʘ 

ʤʝʜʠʢʘ.  

ʇʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʦʩʪʘʚʠ ʦʛʨʦʤʥʦ ʥʘʫʯʥʦ ʥʘʩʣʝʜʩʪʚʦ. ʀʤʘ ʥʘʜ 250 ʥʘʫʯʥʠ ʪʨʫʜʘ ʚ 

ɹʲʣʛʘʨʠʷ ʠ ʚ ʯʫʞʙʠʥʘ ï ʥʘ ʨʫʩʢʠ, ʬʨʝʥʩʢʠ, ʥʝʤʩʢʠ ʠ ʠʪʘʣʠʘʥʩʢʠ ʝʟʠʮʠ. ɸʚʪʦʨ ʝ ʥʘ ʥʷʢʦʣʢʦ 

ʫʯʝʙʥʠʮʠ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʷ, ʚʢʣʶʯʠʪʝʣʥʦ ʬʠʪʦʪʝʨʘʧʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʩʪʫʜʝʥʪʠ, 

ʩʧʝʮʠʘʣʠʟʘʥʪʠ ʠ ʧʨʘʢʪʠʢʫʚʘʱʠ ʣʝʢʘʨʠ (ʅʠʢʦʣʦʚʘ, 2006).  

ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʧʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʝ ʤʥʦʛʦʩʪʨʘʥʥʘ, ʯʝʨʧʝʱʘ ʠʟʪʦʯʥʠʮʠ 

ʦʪ ʥʘʨʦʜʥʘʪʘ ʤʝʜʠʮʠʥʘ ʠ ʙʠʣʢʦʣʝʯʝʥʠʝʪʦ. ʊʦʡ ʜʦʢʘʟʘ ʣʝʯʝʙʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʥʦʛʦ ʙʲʣʛʘʨʩʢʠ 

ʨʘʩʪʝʥʠʷ ʠ ʧʨʦʜʫʢʪʠ ï ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ, ʣʫʜʦ ʙʠʣʝ, ʚʲʣʥʝʩʪ ʥʘʧʨʲʩʪʥʠʢ, ʛʦʨʠʮʚʝʪ, ʢʫʢʫʨʷʢ, 

ʯʝʩʲʥ, ʢʠʩʝʣʦ ʤʣʷʢʦ ʠ ʜʨ. ʂʘʪʦ ʧʦʩʪʘʚʷ ʥʘʯʘʣʦʪʦ ʠ ʦʩʥʦʚʠʪʝ ʥʘ ʬʠʪʦ-ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʪʦʡ ʝ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʬʘʨʤʘʢʦʣʦʛ ʠ ʪʦʢʩʠʢʦʣʦʛ. ʋʯʘʩʪʚʘ ʚ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʦʨʠʛʠʥʘʣʥʠ ʙʲʣʛʘʨʩʢʠ ʧʨʝʧʘʨʘʪʠ ï ʧʫʣʤʦʭʠʥ, ʚʠʪʝʣʦʟʠʥ, ʣʘʢʪʦʟʠʥ, ʭʨʦʤʦʣʠʟʠʥ ʠ ʜʨ. 

(ʅʠʢʦʣʦʚ, 1941). 

 

3. ʇʈʀʅʆʉʀ ɺ ʊɽʈɸʇʀʗʊɸ ʅɸ ʇɸʈɸɿʀʊʆɿʀ 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʤʝʜʠʮʠʥʩʢʘʪʘ ʧʘʨʘʟʠʪʦʣʦʛʠʷ ʧʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʦʱʝ ʧʨʝʟ ʯʝʪʠʨʠʜʝʩʝʪʪʝ 

ʛʦʜʠʥʠ ʥʘ ʠʟʤʠʥʘʣʦʪʦ ʩʪʦʣʝʪʠʝ ʧʨʘʚʠ ʧʲʨʚʠʪʝ ʩʚʦʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠ ʢʣʠʥʠʯʥʠ 

ʧʨʦʫʯʚʘʥʠʷ.  

ʇʨʝʟ 1941 ʛ. ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ʢʘʟʘʥʣʲʰʢʘʪʘ ʤʘʩʣʦʜʘʡʥʘ ʨʦʟʘ ʠʤʘ ʧʨʦʪʠʚʦʭʝʣʤʠʥʪʥʦ 

ʜʝʡʩʪʚʠʝ, ʘ ʩʲʟʜʘʜʝʥʠʷʪ ʧʦ-ʢʲʩʥʦ ʧʨʝʧʘʨʘʪ ʈʦʟʘʣʠʥ ʦʢʘʟʚʘ ʚʠʩʦʢ ʣʝʯʝʙʝʥ ʝʬʝʢʪ ʧʨʠ 

ʝʥʪʝʨʦʙʠʦʟʘ (ʦʩʪʨʠʮʠ). ʆʪʢʨʠʚʘ ʧʲʨʚʠ ʚ ʩʚʝʪʘ ʠ ʘʥʪʠʤʘʣʘʨʠʡʥʦʪʦ ʜʝʡʩʪʚʠʝ ʥʘ ʙʠʛʚʘʥʠʜʥʠʪʝ 

ʩʲʝʜʠʥʝʥʠʷ (ʩʠʥʪʘʣʠʥ) ʝʜʥʘ ʛʦʜʠʥʘ ʧʨʝʜʠ ʩʠʥʪʝʟʘ ʥʘ ʘʥʘʣʦʛʠʯʝʥ ʧʨʝʧʘʨʘʪ (ʧʘʣʫʜʨʠʥ, 1943, 

ʧʨʠʣʘʛʘʥ ʠ ʜʦʩʝʛʘ ʚ ʧʨʘʢʪʠʢʘʪʘ) (ʅʠʢʦʣʦʚ, 1949).  

ʇʨʝʟ 1943 ʛ. ʧʨʦʫʯʚʘ ʝʧʠʜʝʤʠʯʝʥ ʚʟʨʠʚ ʦʪ ʪʨʠʭʠʥʝʣʦʟʘ ʚ ʨʘʡʦʥʘ ʥʘ ʛʨ. ʂʫʣʘ ʠ ʦʧʠʩʚʘ 

ʩʚʦʷ ʢʦʤʙʠʥʠʨʘʥʘ ʣʝʯʝʙʥʘ ʩʭʝʤʘ ʥʘ ʣʝʯʝʥʠʝʪʦ ʩ ɸʪʝʙʨʠʥ ʠ ɽʤʝʪʠʥ (ʅʠʢʦʣʦʚ, 1943). ʅʘ 

ɺʪʦʨʠʷ ʫʯʝʙʝʥ ʩʲʙʦʨ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʣʝʢʘʨʠ ʧʨʝʟ 1950 ʛ. ʧʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʩʝ ʩʧʠʨʘ ʥʘ 

ʣʝʯʝʥʠʝʪʦ ʥʘ ʤʘʣʘʨʠʷʪʘ, ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʨʦʚʝʞʜʘʥʘʪʘ ʦʨʛʘʥʠʟʠʨʘʥʘ ʙʦʨʙʘ ʟʘ ʝʨʘʜʠʢʘʮʠʷʪʘ Ⱬ 

(ʅʠʢʦʣʦʚ, 1949). 

ʇʨʝʟ 1952 ʛ. ʠʟʜʘʚʘ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʛʣʠʩʪʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ. ɺ ʥʝʛʦ ʩʘ 

ʬʦʨʤʫʣʠʨʘʥʠ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʚ ʪʝʨʘʧʠʷʪʘ, ʚʢʣ. ʬʠʪʦʪʝʨʘʧʠʷ, ʦʧʠʩʘʥʠ ʩʘ ʘʢʪʫʘʣʥʠ ʟʘ 
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ʚʨʝʤʝʪʦ ʧʨʝʧʘʨʘʪʠ ʠ ʩʭʝʤʠ ʟʘ ʣʝʯʝʥʠʝ, ʩʲʧʨʦʚʦʜʝʥʠ ʩʲʩ ʩʲʦʪʚʝʪʥʠ ʧʨʦʬʠʣʘʢʪʠʯʥʠ ʫʢʘʟʘʥʠʷ. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʠʟʛʦʪʚʝʥʠʷʪ ʧʦ ʫʢʘʟʘʥʠʝ ʥʘ ʇ. ʅʠʢʦʣʦʚ ʠ ɺ. ʊʦʜʦʨʦʚ (1952) Ăʇʫʣʚʠʩ 

ʣʘʢʩʘʥʪʝʩ ʢʦʤʧʦʟʠʪʫʤò ʝ ʤʥʦʛʦ ʜʦʙʲʨ ʘʥʪʠʭʝʣʤʠʥʪʝʥ ʧʨʝʧʘʨʘʪ ʧʨʠ ʘʩʢʘʨʠʜʦʟʘ ʠ 

ʝʥʪʝʨʦʙʠʦʟʘ. ʊʝ ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʚʥʦʩʥʦʪʦ ʭʝʥʦʧʦʜʠʝʚʦ ʤʘʩʣʦ ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʘʩʢʘʨʠʜʦʟʘ ʠ 

ʧʦʣʫʯʝʥʠʷʪ ʚʠʜ ʤʝʩʪʝʥ ʭʝʥʦʧʦʜʠʫʤ ʩʘ ʨʘʚʥʦʩʪʦʡʥʠ ʧʦ ʜʝʡʩʪʚʠʝ, ʥʦ ʧʦʨʘʜʠ ʪʦʢʩʠʯʥʦʩʪ ʥʝ ʝ 

ʧʦʜʭʦʜʷʱʦ ʟʘ ʘʤʙʫʣʘʪʦʨʥʦ ʣʝʯʝʥʠʝ (ʅʠʢʦʣʦʚ, 1952). 

ʄʦʥʦʛʨʘʬʠʷʪʘ Ăʃʝʯʝʙʥʠ ʨʘʩʪʝʥʠʷò (1941, 1947) ʚ ʩʲʘʚʪʦʨʩʪʚʦ ʩ ʇ. ʀʢʦʥʦʤʦʚ ʠ ɹ. 

ɹʦʡʯʠʥʦʚ, ʘ ʧʦ-ʢʲʩʥʦ ï Ăʌʠʪʦʪʝʨʘʧʠʷò (1966) ʚ ʩʲʘʚʪʦʨʩʪʚʦ ʚ ɼ. ʁʦʨʜʘʥʦʚ ʠ ɸ. ɹʦʡʯʠʥʦʚ ʩʘ 

ʩʚʲʨʟʘʥʠ ʩ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʥʘʨʦʜʥʘʪʘ ʤʝʜʠʮʠʥʘ. ʇʨʝʚʝʜʝʥʠ ʩʘ ʥʘ ʨʫʩʢʠ ʝʟʠʢ, ʠʟʧʦʣʟʚʘʪ ʩʝ 

ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʰʠʨʦʢ ʢʨʲʛ ʯʠʪʘʪʝʣʠ (ʀʢʦʥʦʤʦʚ, 1947; ʁʦʨʜʘʥʦʚ, 1976).  

ʇʨʦʬ. ʇ. ʅʠʢʦʣʦʚ ʧʨʘʚʠ ʩʧʠʩʲʢ ʥʘ ʧʦ-ʚʘʞʥʠʪʝ ʣʝʯʝʙʥʠ ʨʘʩʪʝʥʠʷ ʩ ʘʥʪʠʭʝʣʤʠʥʪʥʘ 

ʘʢʪʠʚʥʦʩʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʫ ʥʘʩ, ʢʘʢʪʦ ʠ ʨʝʮʝʧʪʫʨʠ ʟʘ ʨʘʟʣʠʯʥʠ ʙʠʣʢʦʚʠ ʩʤʝʩʠ. 

ʃʝʢʘʨʩʪʚʝʥʠʪʝ ʨʘʩʪʝʥʠʷ ʩ ʘʥʪʠʭʝʣʤʠʥʪʥʘ ʘʢʪʠʚʥʦʩʪ ʩʘ ʨʘʟʜʝʣʝʥʠ ʚ 3 ʛʨʫʧʠ: ʘ) ʩʲʜʲʨʞʘʱʠ 

ʝʪʝʨʠʯʥʠ ʤʘʩʣʘ (ʯʝʩʲʥ, ʧʝʣʠʥ, ʚʨʘʪʠʛʘ, ʤʘʱʝʨʢʘ), ʙ) ʩʲʜʲʨʞʘʱʠ ʛʦʨʯʠʚʠ ʠ ʩʧʝʮʠʬʠʯʥʦ 

ʜʝʡʩʪʚʘʱʠ ʚʝʱʝʩʪʚʘ (ʤʲʞʢʘ ʧʘʧʨʘʪ, ʮʠʢʦʨʠʷ, ʢʘʥʪʘʨʠʦʥ, ʪʠʥʪʷʚʘ, ʪʠʢʚʘ), ʚ) ʩʲʜʲʨʞʘʱʠ 

ʛʣʠʢʦʟʠʜʠ, ʜʲʙʠʣʥʠ ʠ ʜʨ. ʚʝʱʝʩʪʚʘ (ʟʲʨʥʘʩʪʝʮ, ʦʨʝʭ, ʤʦʨʢʦʚ ʠ ʜʨ.) (ʁʦʨʜʘʥʦʚ, 1976). 

ʇʲʨʚʠʪʝ ʣʝʢʘʨʠ ʧʘʨʘʟʠʪʦʣʦʟʠ, ʧʨʠʜʦʙʠʣʠ ʩʧʝʮʠʘʣʥʦʩʪ ʧʨʝʟ 50-ʪʝ ʠ 60-ʪʝ ʛʦʜʠʥʠ ʥʘ 

ʤʠʥʘʣʠʷ ʚʝʢ, ʠʟʧʦʣʟʚʘʪ ʨʲʢʦʚʦʜʩʪʚʘʪʘ ʥʘ ʧʨʦʬ. ʇʝʪʲʨ ʅʠʢʦʣʦʚ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʘʨʘʟʠʪʥʠʪʝ 

ʙʦʣʝʩʪʠ, ʘ ʥʷʢʦʠ ʦʪ ʙʠʣʢʦʚʠʪʝ ʤʫ ʧʨʝʩʢʨʠʙʮʠʠ ʩʘ ʧʨʠʣʘʛʘʪ ʠ ʩʝʛʘ (ʅʠʢʦʣʦʚʘ, 2006). 

 

4. ɿɸʂʃʖʏɽʅʀɽ  

ɺ ʠʩʪʦʨʠʷʪʘ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʤʝʜʠʮʠʥʘ, ʢʘʪʦ ʜʦʘʡʝʥ ʠ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ 

ʬʘʨʤʘʢʦʣʦʛʠʯʥʘ ʥʘʫʢʘ, ʧʨʦʬ. ʇeʪʲʨ ʅʠʢʦʣʦʚ ʦʩʚʝʥ ʩ ʰʠʨʦʪʘʪʘ ʥʘ ʥʘʫʯʥʠʪʝ ʩʠ ʠʥʪʝʨʝʩʠ ʩʝ 

ʦʪʢʨʦʷʚʘ ʠ ʩ ʙʝʟʩʧʦʨʥʠʪʝ ʩʠ ʪʝʦʨʝʪʠʢʦ-ʧʨʠʣʦʞʥʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʥʦʩʠ, ʘʢʪʫʘʣʥʠ ʠ ʜʥʝʩ 

ʚʲʚ ʬʘʨʤʘʢʦʣʦʛʠʷʪʘ ʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷʪʘ. ʀʤʝʪʦ ʤʫ ʩʝ ʩʚʲʨʟʚʘ ʠ ʩʲʩ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʨʦʜʥʦʪʦ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʘ ʢʦʝʪʦ ʤʝʜʠʮʠʥʩʢʘʪʘ ʠ ʧʫʙʣʠʯʥʘ ʦʙʱʝʩʪʚʝʥʦʩʪ ʫ ʥʘʩ ʤʫ 

ʜʲʣʞʠ ʟʘʩʣʫʞʝʥʦ ʫʚʘʞʝʥʠʝ ʠ ʧʨʠʟʥʘʪʝʣʥʦʩʪ.  
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Abstract:  Visceral leishmaniasis is a zooanthroponosis with wild rodents and animals of the 

Canidae family (dogs, foxes, jackals and wolves) as the source of infection. It is transmitted to 

humans by a phlebotomine vector. In Bulgaria, there are mainly sporadic cases of Mediterranean 

type visceral leishmaniasis with a vector Ph. papataci. For a ten-year period (2014-2023), 15 

patients with the disease were admitted to the Clinic of Infectious Diseases ï Plovdiv. From January 

2024 to November 2025, 20 cases of visceral leishmaniasis were diagnosed in the Department of 

Parasitology. Six patients were children, and they were treated by pediatricians. Fourteen were 

adults and were treated in the Clinic of Infectious Diseases. The drastically increased number of 

patients for a period of approximately two years allowed us to describe the differences in clinical 

course and therapeutic response observed in the patients. We present our clinical and therapeutic 

observations for the studied period. 

Keywords: visceral leishmaniasis, therapy, protozoan infection 

 

1. ɺʒɺɽɼɽʅʀɽ 

ɺʠʩʮʝʨʘʣʥʘʪʘ ʣʘʡʰʤʘʥʠʦʟʘ ʝ ʟʦʦʘʥʪʨʦʧʦʥʦʟʘ ʩ ʠʟʪʦʯʥʠʢ ʠ ʨʝʟʝʨʚʦʘʨ ʜʠʚʠ ʛʨʠʟʘʯʠ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʩʝʤ. Canidae (ʢʫʯʝʪʘ, ʣʠʩʠʮʠ, ʯʘʢʘʣʠ ʠ ʚʲʣʮʠ) ʩ ʪʨʘʥʩʤʠʩʠʚʝʥ ʤʝʭʘʥʠʟʲʤ 

ʥʘ ʟʘʨʘʟʷʚʘʥʝ ʥʘ ʯʦʚʝʢʘ ʦʪ ʧʨʝʥʦʩʠʪʝʣ ʬʣʝʙʦʪʦʤʠ. ɿʘʙʦʣʷʚʘʥʝʪʦ ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʚ 

ʮʷʣ ʩʚʷʪ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ɸʚʩʪʨʘʣʠʷ ʠ ɸʥʪʨʘʢʪʠʜʘ. ʉʨʝʱʘ ʩʝ ʝʥʜʝʤʠʯʥʦ ʚ 66 ʩʪʨʘʥʠ, ʢʘʪʦ 

90% ʦʪ ʩʣʫʯʘʠʪʝ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʦʩʥʦʚʥʦ ʚ 5 ʩʪʨʘʥʠ ï ʀʥʜʠʷ, ɹʘʥʛʣʘʜʝʰ, ʅʝʧʘʣ, ʉʫʜʘʥ ʠ 

ʉʝʚʝʨʦʠʟʪʦʯʥʘ ɹʨʘʟʠʣʠʷ. ɻʝʦʛʨʘʬʩʢʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʩʲʚʧʘʜʘ ʩ ʘʨʝʘʣʘ ʥʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʧʘʨʘʟʠʪʦʟʘʪʘ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʧʨʝʥʦʩʠʪʝʣʠ ï ʨʘʟʣʠʯʥʠ 
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ʚʠʜʦʚʝ ʬʣʝʙʦʪʦʤʠ ï Ph. Perniciosus, Ph. Perfilliewi, Ph. Papataci, Ph. Major, Ph. Orietalis ʠ ʜʨ. 

(Khodabandeh et al., 2024). ɺ ɹʲʣʛʘʨʠʷ ʩʝ ʩʨʝʱʘʪ ʧʨʝʜʠʤʥʦ ʩʧʦʨʘʜʠʯʥʠ ʩʣʫʯʘʠ ʥʘ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʪʠʧ ʚʠʩʮʝʨʘʣʥʘ ʣʘʡʰʤʘʥʠʦʟʘ ʩ ʪʨʘʥʩʤʠʩʠʚʝʥ ʧʨʝʥʦʩʠʪʝʣ Ph. papataci. ɺ 

ʩʪʨʘʥʘ ʟʘ ʧʝʨʠʦʜʘ 1988-2021 ʛ. ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 166 ʩʣʫʯʘʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ (ʍʘʨʠʟʘʥʦʚ et al., 

2022). ɿʘ ʜʝʩʝʪ ʛʦʜʠʥʠ ï ʦʪ 2014 ʜʦ 2023 ʛ. ʩʲʩ ʟʘʙʦʣʷʚʘʥʝʪʦ ʩʘ ʭʦʩʧʠʪʘʣʠʟʠʨʘʥʠ 15 ʧʘʮʠʝʥʪʘ 

ʚ ʂʣʠʥʠʢʘ ʧʦ ʠʥʬʝʢʮʠʦʟʥʠ ʙʦʣʝʩʪʠ ï ʇʣʦʚʜʠʚ. ɿʘ ʧʝʨʠʦʜʘ ʦʪ ʤ. ʷʥʫʘʨʠ 2024 ʜʦ ʤ. ʥʦʝʤʚʨʠ 

2025 ʛ. ʚ ʆʪʜʝʣʝʥʠʝ ʧʦ ʧʘʨʘʟʠʪʦʣʦʛʠʷ ʩʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ 20 ʩʣʫʯʘʷ ʩ ʚʠʩʮʝʨʘʣʥʘ 

ʣʘʡʰʤʘʥʠʦʟʘ, ʦʪ ʢʦʠʪʦ 6 ʜʝʮʘ ï ʣʝʢʫʚʘʥʠ ʚ ʂʣʠʥʠʢʘ ʧʦ ʧʝʜʠʘʪʨʠʷ ʠ 14 ʚʲʟʨʘʩʪʥʠ 

ʭʦʩʧʠʪʘʣʠʟʠʨʘʥʠ ʚ ʂʣʠʥʠʢʘ ʧʦ ʠʥʬʝʢʮʠʦʟʥʠ ʙʦʣʝʩʪʠ. ɼʨʘʩʪʠʯʥʦ ʟʘʚʠʰʝʥʠʷʪ ʙʨʦʡ ʥʘ 

ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠʪʝ ʠ ʭʦʩʧʠʪʘʣʠʟʠʨʘʥʠ ʧʘʮʠʝʥʪʠ ʥʠ ʜʘʜʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʜʘ ʦʧʠʰʝʤ 

ʨʘʟʣʠʯʠʷʪʘ ʚ ʢʣʠʥʠʯʥʦʪʦ ʧʨʦʪʠʯʘʥʝ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠʷ ʦʪʛʦʚʦʨ, ʢʦʠʪʦ ʦʪʯʝʪʦʭʤʝ ʧʨʠ 

ʧʘʮʠʝʥʪʠʪʝ. ʇʨʝʜʩʪʘʚʷʤʝ ʥʘʰʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʪʝʨʘʧʝʚʪʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʫʯʝʥʠʷ ʧʝʨʠʦʜ 

ʥʘ 20 ʧʘʮʠʝʥʪʘ. 

  

2. ʀɿʃʆɾɽʅʀɽ 

ɼʠʘʛʥʦʩʪʠʯʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʜʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʚʠʩʮʝʨʘʣʥʘ ʣʘʡʰʤʘʥʠʦʟʘ. 

ɿʘʙʦʣʷʚʘʥʝʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʭʨʦʥʠʯʥʦ ʧʨʦʪʠʯʘʥʝ, ʢʦʝʪʦ ʟʘʧʦʯʚʘ ʩ ʢʣʠʥʠʯʥʘ ʠʟʷʚʘ 

ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʤʧʪʦʤʠ ʩʣʝʜ ʜʲʣʲʛ ʠʥʢʫʙʘʮʠʦʥʝʥ ʧʝʨʠʦʜ ï ʩʨʝʜʥʦ ʦʪ 3-6 ʜʦ 12 ʤʝʩʝʮʘ. 

ɺʲʧʨʝʢʠ ʠʟʚʝʩʪʥʠʪʝ ʚʦʜʝʱʠ ʦʩʥʦʚʥʠ ʩʠʤʧʪʦʤʠ: ʥʝʧʨʘʚʠʣʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩ 

ʥʷʢʦʣʢʦ ʧʠʢʘ ʚ ʜʝʥʦʥʦʱʠʝʪʦ, ʩʧʣʝʥʦʭʝʧʘʪʦʤʝʛʘʣʠʷ, ʘʥʝʤʠʷ ʠ ʛʨʘʥʫʣʦʮʠʪʦʧʝʥʠʷ, 

ʜʠʘʛʥʦʩʪʠʯʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚʲʟʥʠʢʚʘʪ ʦʪ ʥʘʣʠʯʠʝʪʦ ʩʘʤʦ ʥʘ ʝʜʠʥ ʩʠʤʧʪʦʤ ï ʥʝʷʩʥʦ ʬʝʙʨʠʣʥʦ 

ʩʲʩʪʦʷʥʠʝ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʠʟʷʩʥʷʚʘʥʝ ʥʘ 

ʝʪʠʦʣʦʛʠʯʥʘʪʘ ʜʠʘʛʥʦʟʘ (Srivastava et al., 2011; Poloni et al., 2023; Khodabandeh et al., 2024). 

ʇʨʠ ʧʨʦʫʯʝʥʠʪʝ ʧʘʮʠʝʥʪʠ ʬʝʙʨʠʣʠʪʝʪʲʪ ʝ ʙʠʣ ʩ ʨʘʟʣʠʯʥʘ ʜʘʚʥʦʩʪ ʠ ʥʝʧʦʚʣʠʷʚʘʱ ʩʝ ʦʪ 

ʘʥʪʠʙʠʦʪʠʯʥʘ ʪʝʨʘʧʠʷ.  

ʇʨʝʜʩʪʘʚʷʤʝ ʥʘʡ-ʯʝʩʪʠʪʝ ʢʣʠʥʠʯʥʠ ʧʨʦʷʚʠ ʠ ʧʨʦʠʟʭʦʞʜʘʱʠ ʟʘʪʨʫʜʥʝʥʠʷ, ʢʦʠʪʦ ʩʝ 

ʧʨʝʦʜʦʣʷʚʘʪ, ʢʘʢʪʦ ʠ ʨʘʙʦʪʥʠ ʜʠʘʛʥʦʟʠ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʝʪʠʦʣʦʛʠʯʥʘʪʘ. 

1. ʌʝʙʨʠʣʠʪʝʪ ï ʥʘʣʠʯʠʝʪʦ ʩʘʤʦ ʥʘ 

ʧʦʚʠʰʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʘʪʦ 

ʢʣʠʥʠʯʥʘ ʧʨʦʷʚʘ ï ʥʘʡ-ʯʝʩʪʦ 

ʦʪʥʘʩʷʱʘ ʩʝ ʢʲʤ ʥʝʷʩʥʦ ʬʝʙʨʠʣʥʦ 

ʩʲʩʪʦʷʥʠʝ, ʧʨʝʜʧʦʣʘʛʘʱʦ ʰʠʨʦʢʘ 

ʜʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ. 

ʇʨʦʩʣʝʜʠʭʤʝ ʧʦ ʘʥʘʤʥʝʩʪʠʯʥʠ 

ʜʘʥʥʠ ʜʘʚʥʦʩʪʪʘ ʥʘ ʬʝʙʨʠʣʠʪʝʪʘ 

(ʬʠʛ. 1). ʇʨʝʜʚʠʜ ʟʥʘʯʠʪʝʣʥʘʪʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʠ ʥʷʢʦʠ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʧʦʩʣʝʜʚʘʣʠ 

ʭʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʨʘʟʣʠʯʥʠ 

ʙʦʣʥʠʯʥʠ ʟʘʚʝʜʝʥʠʷ ʩ ʧʨʠʣʘʛʘʥʝ 

ʥʘ ʘʥʪʠʙʠʦʪʠʯʥʘ ʠ 

ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʪʝʨʘʧʠʷ, ʢʘʪʦ ʪʦʚʘ ʥʝ ʝ ʜʦʚʝʣʦ ʜʦ ʧʦʚʣʠʷʚʘʥʝʪʦ Ⱬ. 

2. ʌʝʙʨʠʣʠʪʝʪ ʠ ʘʥʝʤʠʷ. ʅʘ ʬʦʥʘ ʥʘ ʬʝʙʨʠʣʠʪʝʪ ʩ ʜʘʚʥʦʩʪ ʦʢʦʣʦ 40 ʜʥʠ ʩʝ ʨʘʟʚʠʚʘ 

ʠ ʘʥʝʤʠʯʝʥ ʩʠʥʜʨʦʤ ʧʨʠ 5 ʢʣʠʥʠʯʥʠ ʩʣʫʯʘʷ. ɸʥʝʤʠʷʪʘ ʢʘʪʦ ʧʨʦʷʚʘ ʝ ʥʘʣʦʞʠʣʘ 

ʧʘʮʠʝʥʪʠʪʝ ʜʘ ʙʲʜʘʪ ʢʦʥʩʫʣʪʠʨʘʥʠ ʩʲʩ ʩʧʝʮʠʘʣʠʩʪ ʭʝʤʘʪʦʣʦʛ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ 

ʧʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʝ ʥʘʟʥʘʯʝʥʘ ʢʦʩʪʥʦ-ʤʦʟʲʯʥʘ ʙʠʦʧʩʠʷ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʷʪʦ ʩʝ 

ʚʠʟʫʘʣʠʟʠʨʘ ʤʦʨʬʦʣʦʛʠʯʥʦ ʧʨʠʯʠʥʠʪʝʣʷʪ Leishmaniʘ donovani infantum ʠ ʩʝ 

ʧʦʩʪʘʚʷ ʜʠʘʛʥʦʟʘʪʘ ʚʠʩʮʝʨʘʣʥʘ ʣʘʡʰʤʘʥʠʦʟʘ.  

3. ʌʝʙʨʠʣʠʪʝʪ ʠ ʦʨʛʘʥʦʤʝʛʘʣʠʷ. ʇʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʦʪʯʝʪʦʭʤʝ ʬʝʙʨʠʣʠʪʝʪ, 

ʩʲʧʨʦʚʦʜʝʥ ʩʲʩ ʩʧʣʝʥʦʤʝʛʘʣʠʷ ʩ ʦʛʥʠʱʥʠ ʣʝʟʠʠ ʠ ʘʙʩʮʝʩ ʥʘ ʩʣʝʟʢʘʪʘ ʠ 

ʭʝʧʘʪʦʤʝʛʘʣʠʷ, ʩ ʜʘʚʥʦʩʪ ʥʘ ʬʝʙʨʠʣʠʪʝʪʘ ʩʲʱʦ ʦʢʦʣʦ 40 ʜʥʠ.  

4. ʌʝʙʨʠʣʠʪʝʪ ʠ ʚʲʟʧʘʣʠʪʝʣʥʠ ʧʨʦʮʝʩʠ ï ʧʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʚʲʟʧʘʣʠʪʝʣʥʠ ʨʝʘʢʮʠʠ ï ʧʨʠ ʝʜʠʥ ʩʘʤʦ ʧʥʝʚʤʦʥʠʷ, ʧʨʠ ʚʪʦʨʠ ʧʥʝʚʤʦʥʠʷ ʩ 

 
ʌʠʛʫʨʘ 1. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ 

ʩʧʦʨʝʜ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʜʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʚʠʩʮʝʨʘʣʥʘ 

ʣʘʡʰʤʘʥʠʦʟʘ ʚ ʜʥʠ (n=20). 
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ʧʣʝʚʨʘʣʝʥ ʠʟʣʠʚ ʠ ʦʨʭʠʪ ʠ ʧʨʠ ʪʨʝʪʠ ʧʘʮʠʝʥʪ ï ʧʥʝʚʤʦʥʠʷ ʨʘʟʚʠʣʘ ʩʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʭʠʤʠʦʪʝʨʘʧʠʷ ʧʦ ʧʦʚʦʜ ʛʠʥʝʢʦʣʦʛʠʯʥʦ ʦʥʢʦʟʘʙʦʣʷʚʘʥʝ ʩ 

ʜʘʚʥʦʩʪ ʥʘ ʬʝʙʨʠʣʠʪʝʪʘ ʦʢʦʣʦ 40 ʜʥʠ.  

5. ʌʝʙʨʠʣʠʪʝʪ ʠ ʟʘʛʫʙʘ ʥʘ ʪʝʛʣʦ ï ʧʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʩ ʬʝʙʨʠʣʠʪʝʪ ʦʢʦʣʦ 50 ʜʥʠ 

ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʟʘʛʫʙʘ ʥʘ ʪʝʛʣʦ ʦʢʦʣʦ 20 ʢʛ. 

6. ʌʝʙʨʠʣʠʪʝʪ ʠ ʟʘʩʷʛʘʥʝ ʥʘ ʩʲʨʜʝʯʥʘ ʜʝʡʥʦʩʪ ï ʧʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʩ ʜʦʢʘʟʘʥʠ 

ʧʨʝʜʭʦʞʜʘʱʠ ʨʠʪʲʤʥʦ-ʧʨʦʚʦʜʥʠ ʥʘʨʫʰʝʥʠʷ, ʧʨʠ ʧʨʦʷʚʘ ʥʘ ʬʝʙʨʠʣʠʪʝʪ ʩ ʜʘʚʥʦʩʪ 

20-30 ʜʥʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ɽʂɻ ï ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʚʘʱʠ ʚʣʦʰʘʚʘʥʝ ʥʘ ʧʨʝʜʭʦʜʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ. 

7. ʌʝʙʨʠʣʠʪʝʪ ʠ ʘʚʪʦʠʤʫʥʥʠ/ʝʥʜʦʢʨʠʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ï ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʧʨʠʜʨʫʞʘʚʘʱʠ ʝʥʜʦʢʨʠʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ï ʝʜʠʥ ʧʘʮʠʝʥʪ ʩ ʪʠʨʝʦʠʜʠʪ ʥʘ ʍʘʰʠʤʦʪʦ 

ʠ ʜʚʘʤʘ ʩʲʩ ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ ʪʠʧ 2, ʧʨʠ ʧʦʢʘʯʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ 

ʚʣʦʰʘʚʘʥʝ ʥʘ ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ. 

ʉʣʝʜ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ: ʦʩʥʦʚʥʠ ʢʣʠʥʠʯʥʠ ʦʩʦʙʝʥʦʩʪʠ 

ʉʣʝʜ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ ʧʨʦʪʦʟʦʦʟʘʪʘ, ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʙʷʭʘ ʭʦʩʧʠʪʘʣʠʟʠʨʘʥʠ 

ʩʲʦʪʚʝʪʥʦ ʚ ʢʣʠʥʠʢʘ ʧʦ ʠʥʬʝʢʮʠʦʟʥʠ ʙʦʣʝʩʪʠ, ʧʘʨʘʟʠʪʦʣʦʛʠʷ ʠ ʪʨʦʧʠʯʝʩʢʘ ʤʝʜʠʮʠʥʘ ʠʣʠ 

ʢʣʠʥʠʢʘ ʧʦ ʜʝʪʩʢʠ ʙʦʣʝʩʪʠ ʥʘ ʋʄɹɸʃ Ăʉʚ. ɻʝʦʨʛʠñ.  

ʇʨʝʜʩʪʘʚʷʤʝ ʢʣʠʥʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʧʦ ʚʲʟʨʘʩʪ. 

ʂʣʠʥʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʜʝʮʘ 

ɼʝʮʘʪʘ ʙʷʭʘ ʥʘ ʚʲʟʨʘʩʪ ʦʪ 5 ʤʝʩʝʮʘ ʜʦ 12 

ʤʝʩʝʮʘ (ʬʠʛ. 2). ʆʩʥʦʚʥʠʪʝ ʢʣʠʥʠʯʥʠ 

ʩʠʤʧʪʦʤʠ, ʥʘʙʣʶʜʘʚʘʥʠ ʧʨʠ ʪʷʭ ʙʷʭʘ 

ʬʝʙʨʠʣʠʪʝʪ ʠ ʧʨʦʤʝʥʠ ʚ ʢʨʲʚʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʭʨʝʤʘ ʠ ʢʘʰʣʠʮʘ, ʥʘʤʘʣʝʥ 

ʘʧʝʪʠʪ, ʦʨʘʣʥʘ ʮʠʘʥʦʟʘ. ʅʘʡ-

ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʬʝʙʨʠʣʝʥ ʧʝʨʠʦʜ ʝ 

ʦʪʯʝʪʝʥ ʜʦ 10 ʜʥʠ, ʧʘʨʘʣʝʣʥʦ ʩʝ ʧʨʦʷʚʠʭʘ 

ʘʥʝʤʠʷ ʠ ʩʧʣʝʥʦʭʝʧʘʪʦʤʝʛʘʣʠʷ. ʇʨʠ 

ʜʝʮʘʪʘ ʥʷʤʘʰʝ ʢʣʠʥʠʯʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ 

ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʠ ʪʝʨʘʧʠʷʪʘ. ʇʨʘʚʠ 

ʚʧʝʯʘʪʣʝʥʠʝ ʤʘʣʢʘʪʘ ʚʲʟʨʘʩʪ ï ʜʦ ʝʜʥʘ 

ʛʦʜʠʥʘ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʢʲʩ ʠʥʢʫʙʘʮʠʦʥʝʥ ʧʝʨʠʦʜ, ʦʪ ʫʭʘʧʚʘʥʝʪʦ ʜʦ ʥʘʯʘʣʦʪʦ ʥʘ 

ʢʣʠʥʠʯʥʠʪʝ ʧʨʦʷʚʠ.  

ʅʘʡ-ʤʘʣʢʠʷʪ ʧʘʮʠʝʥʪ ʙʝʰʝ ʝʜʚʘ ʥʘ 4 ʤʝʩʝʮʘ, ʘ ʥʘʡ-ʚʲʟʨʘʩʪʥʠʷʪ ʥʘ 71 ʛʦʜʠʥʠ.  

ʂʣʠʥʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʚʲʟʨʘʩʪʥʠ 

ʇʨʠ ʧʘʮʠʝʥʪʠʪʝ ʥʘʜ 18 ʛʦʜʠʥʠ, 

ʚʲʟʨʘʩʪʦʚʠʷʪ ʜʠʘʧʘʟʦʥ ʢʦʡʪʦ 

ʦʪʯʝʪʦʭʤʝ ʝ ʦʪ 53 ʛʦʜʠʥʠ ʜʦ 73 ʛʦʜʠʥʠ. 

ʂʣʠʥʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʩʘ ʩʣʝʜʥʠʪʝ: 

1. ʇʝʨʩʠʩʪʠʨʘʥʝ ʥʘ 

ʬʝʙʨʠʣʠʪʝʪʘ ʩʣʝʜ ʧʦʩʪʘʚʷʥʝ 

ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʠ ʠʥʠʮʠʠʨʘʥʝ 

ʥʘ ʪʝʨʘʧʠʷʪʘ. ɼʚʘʤʘ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ ʙʷʭʘ ʪʨʘʡʥʦ 

ʘʬʝʙʨʠʣʥʠ ʩʣʝʜ ʧʲʨʚʘʪʘ 

ʘʧʣʠʢʘʮʠʷ ʥʘ Glucantimʝ, 

ʧʨʠ 3-ʤʘ ʧʦʚʠʰʝʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʝ ʟʘʜʲʨʞʘ ʜʦ 

3-4 ʜʝʥ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 

ʣʝʯʝʥʠʝʪʦ, ʘ ʧʨʠ 9 ʦʪ ʣʝʢʫʚʘʥʠʪʝ, ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʧʘʜʥʘ ʥʘ 7-10 ʜʝʥ. ʇʨʠ ʜʚʘʤʘ 

ʥʘʙʣʶʜʘʚʘʭʤʝ ʧʦʚʪʦʨʥʦ ʧʦʢʘʯʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʢʲʤ ʢʨʘʷ ʥʘ ʪʝʨʘʧʝʚʪʠʯʥʠʷ 

ʢʫʨʩ, ʢʦʷʪʦ ʩʝ ʟʘʜʲʨʞʘʰʝ 2-4 ʜʥʠ. 

2. ʇʦʚʣʠʷʚʘʥʝ ʥʘ ʘʥʝʤʠʯʥʠʷ ʩʠʥʜʨʦʤ ï ʧʨʠ 7 ʣʠʮʘ ʦʪʯʝʪʦʭʤʝ ʧʦʜʦʙʨʝʥʠʝ ʥʘ 

 
ʌʠʛʫʨʘ 2. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʲʟʨʘʩʪ ʥʘ 

ʟʘʙʦʣʝʣʠʪʝ ʜʝʮʘ (n=6). 

 
ʌʠʛʫʨʘ 3. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʲʟʨʘʩʪ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʥʘʜ 18 ʛʦʜʠʥʠ, (n=14). 
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ʘʥʝʤʠʷʪʘ, ʣʝʚʢʦʧʝʥʠʷʪʘ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʢʣʠʥʠʯʥʠʷ ʧʨʝʩʪʦʡ, 

ʢʦʡʪʦ ʝ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 30 ʜʥʠ. ʇʨʠ 4-ʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʝʨʩʠʩʪʠʨʘʥʝʪʦ ʥʘ 

ʘʥʝʤʠʯʥʠʷ ʩʠʥʜʨʦʤ ʧʨʦʜʲʣʞʠ ʠ ʩʣʝʜ ʜʝʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ, ʟʘ ʧʝʨʠʦʜ ʦʪ 3-4 

ʤʝʩʝʮʘ. 

3. ʉʝʨʦʣʦʛʠʯʝʥ ʦʪʛʦʚʦʨ ï ʧʨʠ ʜʚʘʤʘ ʦʪʯʝʪʦʭʤʝ ʦʪʨʠʮʘʪʝʣʥʠ ʩʝʨʦʣʦʛʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. 

ʇʨʠ 1 ʧʘʮʠʝʥʪ ʥʘʙʣʶʜʘʚʘʭʤʝ ʢʣʠʥʠʯʥʦ ʠʟʷʚʝʥʘ ʚʠʩʮʝʨʘʣʥʘ ʣʘʡʰʤʘʥʠʦʟʘ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʚʘ ʤʝʩʝʮʘ, ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʘʥʪʠ-ʣʘʡʰʤʘʥʠʦʟʥʠ ʘʥʪʠʪʝʣʘ, ʧʨʠ 

ʚʪʦʨʠʷ ʧʘʮʠʝʥʪ ʠʟʦʙʱʦ ʥʝ ʩʝ ʧʦʟʠʪʠʚʠʨʘ ʩʝʨʦʣʦʛʠʯʥʘʪʘ ʧʨʦʙʘ. ʀ ʚ ʜʚʘʪʘ ʩʣʫʯʘʷ 

ʜʠʘʛʥʦʟʘʪʘ ʙʝʰʝ ʧʦʪʚʲʨʜʝʥʘ ʯʨʝʟ PCR.  

ʇʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʘ ʠʤʘʰʝ ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʠ ʪʠʪʨʠ ʥʘ ʘʥʪʠ-ʣʘʡʰʤʘʥʠʦʟʥʠ ʘʥʪʠʪʝʣʘ 

(ʥʘʜ 100 U/ml, ʧʨʠ ʛʦʨʥʘ ʛʨʘʥʠʮʘ 15 U/ml), ʢʦʝʪʦ ʥʝ ʢʦʨʝʣʠʨʘʰʝ ʩ ʢʣʠʥʠʯʥʘʪʘ ʠʟʷʚʘ (ʧʨʦʷʚʘ 

ʥʘ ʝʜʠʥ ʠʣʠ ʜʚʘ ʩʠʤʧʪʦʤʘ ï ʬʝʙʨʠʣʠʪʝʪ ʠ ʦʙʠʣʥʦ ʠʟʧʦʪʷʚʘʥʝ). 

ɺ ʢʣʠʥʠʯʥʦʪʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʚʠʩʮʝʨʘʣʥʘʪʘ ʣʘʡʰʤʘʥʠʦʟʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʪʨʠ ʩʪʘʜʠʷ: 

ʥʘʯʘʣʝʥ, ʩʧʣʝʥʦʭʝʧʘʪʦʤʝʛʘʣʝʥ ʠ ʢʘʭʝʢʪʠʯʝʥ. ʇʘʮʠʝʥʪʠʪʝ ʦʙʭʚʘʥʘʪʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ ʙʷʭʘ ʚʲʚ 

ʚʪʦʨʠ ï ʩʧʣʝʥʦʭʝʧʘʪʦʤʝʛʘʣʝʥ ʩʪʘʜʠʡ. 

ʋʩʣʦʞʥʝʥʠʷ ï ʥʘʩʪʲʧʠʣʠ ʧʦ ʚʨʝʤʝ ʥʘ ʙʦʣʥʠʯʥʠʷ ʧʨʝʩʪʦʡ 

1. ʆʙʨʠʚʠ ï ʦʙʨʠʚʥʠʪʝ ʝʜʠʥʠʮʠ ʩʝ ʨʘʟʚʠʭʘ ʚ ʭʦʜʘ ʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ ï ʧʨʠ 3-ʤʘ 

ʧʘʮʠʝʥʪʠ ʥʘʙʣʶʜʘʚʘʭʤʝ ʦʙʨʠʚ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʘʢʫʣʦʧʘʧʫʣʦʟʝʥ, ʫʨʪʠʢʘʨʝʥ 

ʠʟʨʘʟʝʥ ʧʨʝʜʠʤʥʦ ʧʦ ʣʠʮʝʪʦ (ʧʨʠ ʝʜʠʥ) ʠ ʧʦ ʧʦʷʩʥʘʪʘ ʦʙʣʘʩʪ (ʧʨʠ ʜʚʘʤʘ); ʧʨʠ ʝʜʠʥ 

ʩʝ ʨʘʟʚʠ ʚʘʨʠʮʝʣʘ ï ʜʝʪʝ ʣʝʢʫʚʘʥʦ ʚ ʧʝʜʠʘʪʨʠʷ ʠ ʧʨʝʥʘʩʦʯʝʥʦ ʟʘ ʣʝʯʝʥʠʝ ʢʲʤ 

ʠʥʬʝʢʮʠʦʟʥʘ ʢʣʠʥʠʢʘ ʩʣʝʜ ʧʨʦʷʚʘʪʘ ʥʘ ʚʘʨʠʮʝʣʝʥ ʦʙʨʠʚ. 

2. ɻʘʜʝʥʝ ʠ ʧʦʚʨʲʱʘʥʝ, ʤʫʩʢʫʣʥʘ ʭʠʧʦʪʦʥʠʷ ʧʨʠ 1 ʧʘʮʠʝʥʪ, ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 20 
ʜʥʠ. 

3. ɺʲʟʧʘʣʝʥʠʝ ʥʘ ʫʨʠʥʘʨʥʠʷ ʪʨʘʢʪ ʩ ʠʟʨʘʟʝʥʠ ʤʠʢʮʠʦʥʥʠ ʩʤʫʱʝʥʠʷ ʠ ʥʘʩʣʦʞʝʥʘ 
COVID ʠʥʬʝʢʮʠʷ ï ʧʨʠ 2-ʤʘ ʧʘʮʠʝʥʪʠ. 

 

3. ɿɸʂʃʖʏɽʅʀɽ 

ʇʦʥʦʩʠʤʦʩʪ ʥʘ ʪʝʨʘʧʠʷʪʘ ʠ ʫʩʣʦʞʥʝʥʠʷ.  

ʇʨʠ ʜʝʮʘ ï ʧʨʠ ʪʷʭ ʥʝ ʩʝ ʦʪʯʝʪʦʭʘ ʩʪʨʘʥʠʯʥʠ ʝʬʝʢʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʪʝʨʘʧʠʷʪʘ ʩ 

ʤʝʜʠʢʘʤʝʥʪʘ Glucantim, ʚʩʠʯʢʠ ʢʣʠʥʠʯʥʦ ʩʝ ʧʦʚʣʠʷʚʘʭʘ ʦʢʦʣʦ 10-ʪʠ ʜʝʥ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 

ʣʝʯʝʥʠʝʪʦ ʩ ʙʲʨʟʘ ʨʝʛʨʝʩʠʷ ʥʘ ʩʠʤʧʪʦʤʠʪʝ ï ʪʨʘʡʥʦ ʘʬʝʙʨʠʣʥʠ, ʚʲʟʩʪʘʥʦʚʝʥ ʘʧʝʪʠʪ, 

ʧʦʜʦʙʨʝʥʠʝ ʚ ʩʲʩʪʦʷʥʠʝʪʦ ʩ ʦʙʨʘʪʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʠ ʧʘʨʘʢʣʠʥʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʨʠ ʚʲʟʨʘʩʪʥʠ ï ʩ ʥʘʡ-ʛʦʣ̫ʤʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʘ ʦʪ ʩʪʨʘʥʠʯʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʪʝʨʘʧʠʷʪʘ, 

ʦʪʯʝʪʦʭʤʝ:  

1. ʂʘʨʜʠʦʪʠʢʩʠʯʥʦʩʪ ʥʘ ʤʝʜʠʢʘʤʝʥʪʘ Glucantim, ʧʦʨʘʜʠ ʢʫʤʫʣʠʨʘʱ ʝʬʝʢʪ 

ʠʥʜʠʢʘʪʦʨ ʟʘ ʦʧʘʩʥʘ ʪʦʢʩʠʯʥʦʩʪ ʝ ʫʜʲʣʞʝʥ QT ʢʦʤʧʣʝʢʩ ʥʘ ɽʂɻ (Jha et al., 2013; 

Ponte-Sucre et al., 2017; Van Griensven & Diro, 2019). ʊʦʚʘ ʥʘʣʦʞʠ ʤʦʥʠʪʦʨʠʨʘʥʝ ʠ 

ʪʠʪʨʠʨʘʥʝ ʥʘ ʜʦʟʘʪʘ ʥʘ ʚʩʝʢʠ ʧʘʮʠʝʥʪ, ʘ ʧʨʠ 4-ʤʘ ʧʘʮʠʝʥʪʠ ʩʝ ʥʘʣʦʞʠ ʝʞʝʜʥʝʚʥʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʧʦʨʘʜʠ ʜʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʦ ʙʝʟʦʧʘʩʥʘ ʜʲʣʞʠʥʘ ʥʘ QT ï 

ʢʦʤʧʣʝʢʩʘ ʜʦ 500ms. ʇʨʠ ʜʚʘʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚʲʧʨʝʢʠ ʪʦʚʘ ʥʘʩʪʲʧʠ ʚʥʝʟʘʧʥʘ 

ʩʲʨʜʝʯʥʘ ʩʤʲʨʪ ʥʘ 20 ʠ 28 ʜʝʥ ʦʪ ʪʝʨʘʧʠʷʪʘ.  

2. ʅʝʬʨʦʪʦʢʩʠʯʥʦʩʪ ï ʧʨʠ 1 ʧʘʮʠʝʥʪ ʩʝ ʦʪʯʝʪʦʭʘ ʦʪʢʣʦʥʝʥʠʷ ʚ ʦʩʪʘʪʲʯʥʠʪʝ ʘʟʦʪʥʠ 

ʬʨʘʢʮʠʠ (ʆɸʌ) ʠ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʥʠ ʧʨʦʤʝʥʠ, ʧʘʨʘʣʝʣʥʦ ʠ ʩ ʧʨʦʷʚʠ ʥʘ 

ʢʘʨʜʠʦʪʦʢʩʠʯʥʦʩʪ, ʢʦʝʪʦ ʥʘʣʦʞʠ ʚʨʝʤʝʥʥʦ ʧʨʝʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʝʪʠʦʣʦʛʠʯʥʘʪʘ 

ʪʝʨʘʧʠʷ ʜʦ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ.  

3. ʆʙʨʠʚʠ ï ʧʨʠ 3-ʤʘ ʥʘʙʣʶʜʘʚʘʭʤʝ ʤʘʢʫʣʦ-ʧʘʧʫʣʦʟʝʥ ʦʙʨʠʚ, ʦʙʭʚʘʱʘʱ ʣʠʮʝʪʦ ʠ 

ʪʦʨʩʘ, ʩʲʩ ʩʨʝʜʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʝʜʥʘ ʩʝʜʤʠʮʘ. ʇʨʠ ʝʜʥʦ ʦʪ ʜʝʮʘʪʘ ʩʝ ʧʨʦʷʚʠ ʠ 

ʚʘʨʠʮʝʣʘ ʩ ʭʘʨʘʢʪʝʨʥʠʷ ʟʘ ʥʝʷ ʦʙʨʠʚ. 

4. ʀʤʫʥʦʣʦʛʠʯʥʠʷʪ ʦʪʛʦʚʦʨ ʥʝ ʩʲʚʧʘʜʘ ʩ ʪʝʞʝʩʪʪʘ ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʩʠʤʧʪʦʤʠ ï ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʠʟʨʘʟʝʥʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ, ʠʤʘʰʝ ʦʪʨʠʮʘʪʝʣʥʘ ʩʝʨʦʣʦʛʠʯʥʘ ʨʝʘʢʮʠʷ, 

ʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʦʥʦʩʠʤʧʪʦʤʥʘ ʠʣʠ ʦʣʠʛʦʠʟʨʘʟʝʥʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ, 

ʥʘʙʣʶʜʘʚʘʭʤʝ ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ ʥʘ ʘʥʪʠʪʝʣʥʠʷ ʦʪʛʦʚʦʨ ʥʘ ʘʥʪʠʣʘʡʰʤʘʥʠʠʥʠ 

ʘʥʪʠʪʝʣʘ. 
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ʇɸʈɸʅɽʆʇʃɸʉʊʀʏʅɸ ʇʋʈʇʋʈɸ ʅɸ SCHOENLLEIN-HENOCH 

ʀʨʠʥʘ ɿʜʨʘʚʢʦʚʘ1,2, ɽʜʫʘʨʜ ʊʠʣʢʠʷʥ1,2, ɽʤʠʣ ʂʫʤʯʝʚ1,2, 

ɸʪʘʥʘʩ ʃʘʤʙʨʝʚ1,2, ʁʦʚʢʦ ʈʦʥʯʝʚ3 
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Abstract:  Henoch-Schoenlein purpura is a systemic small vessel vasculitis mediated by IgA-

1 deposition in organs such as the skin, kidneys and gastrointestinal tract. Its renal manifestation can 

also be paraneoplastic, especially in the geriatric population, which necessitates a search for an 

underlying pathology. We present a patient with established carcinoma of the cecum, type 2 diabetes 

mellitus, positive for hepatitis B, in whom the onset of renal damage is with acute kidney injury 

(AKI), after which a puncture renal biopsy was performed. The presented case is a challenge given 

the need to conduct therapy in the context of oncological disease, diabetes mellitus and hepatitis B. 

Pathogenetic treatment is not indicated in patients with cancer, diabetes mellitus and hepatitis B, but 

in our case triple manifestation of AKI as well as the progression of chronic kidney disease (CKD) 

required a different, multidisciplinary approach. 

Keywords: Schonlein- Henoch purpura, AKI, diabetes mellitus, hepatitis B, carcinoma 

 

1. INTR ODUCTION  

Henoch-Schönlein purpura- immunoglobulin A vasculitis (IgAV) , involves the small vessels 

of the joints, kidneys, gastrointestinal tract, and skin. IgAV can also affect the central nervous system 

and the lungs (Roache-Robinsonet et al., 2025). The main anatomopathological feature is the 

deposition of IgA1-dominant immune complexes (ICs) in the affected tissues (Castañeda et al., 

2024). IgAV shares many similarities with IgA nephropathy (IgAN). 

Differences and similarities are presented on Table 1, adapted from Song et al. (Song et al., 

2021). 

Table 1. Differences and similarities between IgAV and IgA Nephropathy, adapted from Song, Y. 

(Copyright © 2021 Song, Huang, Yu, Qiao, Cheng, Wu and Chen) 

Characteristics IgA Vasculitis with nephritis IgA Nephropathy 

Onset Children younger than 10 years of age More common in adulthood 

Organs involved Systemic or single-organ limited (skin, 

kidney, joint, gastrointestinal tract, etc.) 

Kidney 

Disease course Acute, with spontaneous resolution Chronic and progressive 

Gender preference More common in male (about 2:1) 

Abnormal IgA  Galactose-deficient IgA1 

Light microscopy Mesangial proliferation, endocapillary hypercellularity, segmental 
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sclerosis, crescents 

Immunofluorescence 

microscopy 

IgA1 dominant deposits in the glomerular mesangium 

Outcome More severe in adults 
 

One major mechanism implicated in the pathogenesis of the disease is an aberrant 

glycosylation of IgA1. Normally IgA1 is glycosylated at its hinge region through a process called 

O-glycosylation. In IgAV, defective glycosylation results in the formation of Gd-IgA1, which is 

leading to abnormal production of antibodies and deposition of pathogenic IC. Gd-IgA1, produced 

primarily in response to mucosal infections, often following an upper respiratory infection, is 

thought to play a center role in IgAV pathogenesis. The increased production of Gd-IgA1 can take 

place in mucosal-associated lymphoid tissues (MALTs), like the tonsils or Peyerôs patches, and its 

defective clearance by the liver can lead to their deposition in the vessel walls and renal mesangium, 

triggering inflammation (Castañeda et al., 2024). 

Cancer has been reported as a potential trigger for IgA vasculitis (IgAV) in adults and in one 

study seven percent of adults with IgA vasculitis develop cancer within a three-year period before 

or after diagnosis of vasculitis. In that study urogenital tract cancers were the most prevalent in adult 

IgA vasculitis cases associated with cancer. In elderly patients with newly diagnosed IgA vasculitis 

cancer screening should be recommended as part of patient care. Patients with late-onset IgA 

vasculitis in adults exhibit distinct clinical features characterized by greater renal involvement and 

worse renal outcomes. Better follow-up is needed in adult IgA vasculitis patients, in particular those 

with late-onset disease (Hong et al., 2016). Adult IgA vasculitis is associated with solid-organ and 

hematologic malignancies. The most commonly associated malignancies with IgA vasculitis are 

lung, prostate, breast, non-Hodgkinôs and Hodgkinôs lymphoma (Paraneoplastic IgA, 2017). 

Michail Shafir measured preoperative serum immunoglobulins in 102 patients with 

colorectal carcinoma. He discovered a combination of low levels of IgA (G200 mg/dl) and high 

levels of IgM (21-25 mg/dl) in patients with cancer. The ratio of IgA/IgM was also found to be lower 

in advanced disease (Shafir, 1980). It has been found that patients with colorectal cancer are 

characterized by increased concentration of fecal hb-hp complex, myeloperoxidase, and secretory 

IgA from the stool samples (Chalkias et al., 2011). Michael W. Baseler et al. measured serum IgA 

IC in patients with head and neck cancer, nasopharyngeal carcinoma, lung cancer, and colon cancer, 

the mean IgA IC for each cancer group tested were significantly elevated (P = 0.001) over the normal 

range and over the benign surgery controls (Baseler et al., 1987). Jung Eun Baik et al. based a study 

on the fact that Fusobacterium nucleatum, an oral anaerobe highly prevalent in colorectal cancer, 

secretes the amyloid-like FadAc to promote colorectal cancer tumorigenesis. They report that 

circulating levels of anti-FadAc IgA, but not IgG, are increased in patients with both early and 

advanced colorectal cancer compared with the healthy controls, and especially in those with 

proximal colorectal cancer (Baik et al., 2022). Brown et al. report that IgA levels of whole saliva 

and serum are elevated in oral cancer patients, and that salivary IgA levels may prove useful in 

distinguishing patients with possible recurrent disease (Brown et al., 1975). Tumors associated with 

high IgA are bladder cancer, oral cancer, endometrial cancer and pancreatic cancer. The potential 

and limitations of IgA as a prognostic biomarker are related to the fact that different cancers have 

distinct biological behaviors and immune microenvironments, which influence the prognostic 

significance of IgA. For example, in lung cancer a high IgA/IgG ratio may serve as an early 

diagnostic marker, it does not appear to have a significant correlation with survival rates (Kumar et 

al., 2020). 

 

2. CASE REPORT 

We present a 64-year-old patient operated in 2026 for cecum carcinoma verified by DNA 

analysis mutation in codon 12 of exon 2 in the KRAS gene. According to the NRAS gene, wild type. 

Present comorbidities: long term arterial hypertension and diabetes mellitus type. In his past suffered 

a stroke and frequent colonoscopies with multiple polypectomies. The onset of renal damage was 

with acute renal failure on the background of hemorrhagic purpura, elevated IgE and cANCA. Acute 

renal failure was overcome with low-dose intravenous corticosteroid (Cs) applications and, at a later 
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stage, kidney biopsy is performed. Considering the positive cryoglobulins, positive hepatitis B was 

also proven, without viral replication. 
 

 
Image 1. Characteristic palpable purpura in IgAV, present in our patient. 

Kidney biopsy: The puncture material, examined histologically, contains 12 glomeruli, of 

which 1 is completely sclerotic and 4 ï with advanced sclerosis. The remaining glomeruli are 

normocellular, with visibly unchanged capillary basement membranes and discrete segmental 

sclerosis in single ones. Small groups of atrophic tubules are found on the side of the tubular 

apparatus. The interstitium is free of infiltrates and pathological fibrosis. The examined arterioles 

and small arteries have moderate smooth muscle hyperplasia, and the larger arterial branches ï with 

mild subintimal fibrosis. Immunofluorescence examination proved: 3-4 + mainly mesangial 

deposition of IgA and C3 and 2+ subepithelial deposition of IgM. Morphological diagnosis: IgA- 

nephropathy ï probable histological variant ï focal-segment sclerotic. 
 

 
Image 2. Immunofluorescence study ï mesangial IgA deposits. 

Given the presence of oncological disease, pathogenetic treatment has not been started until 

the patient had a repeated episode of AKI. Pulse Methylprednisolone x 500mg- 3 days and therapy 

with Azathioprine is started, on the background of therapy with Lamivudine. Pulse therapy with CS 

was performed three times a year, without oral CS. Colonoscopies were performed periodically 

according to the absence or presence of new polyps. The duration of azathioprine therapy was only 

one year. In this way, optimal renal function was maintained for five years, without the appearance 

of purpura and joint pain.  
In 2023, a recurrence of the oncological disease, which necessitated a total colectomy and 

the appearance of acute renal failure postoperatively, was overcome again with low doses of CS, 

intravenous infusions and correction of the acid-base balance. Without pathogenetic treatment 

before and after surgery. Within one year after the total colectomy and the cessation of pathogenetic 

treatment, a gradual increase in creatinine to 300 ɛmol/l was observed. A decision was made to 

conduct intermittent pulse CS treatment, without oral CS therapy. 
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We decided to follow our patientôs serum levels of IgA during his treatment and compare 

them to the patient's proteinuria. The IgA and proteinuria values are depicted in fig. 1. 

 

 
Figure1. Serum IgA and proteinuria in the course of the disease. 

Intriguing is the fact that higher proteinuria coincides with lower serum level of IgA, 

encouraging the idea that when IgA is lower due to its deposition in kidney, leading to aggravation 

of kidney function. 

  

3. DISCUSSION 

Patients with late onset of IgAV should undergo serious follow-up for neoplastic diseases. 

Interesting finding is the presence of elevated IgA in our patient and their decrease in serum 

coincides with deterioration of renal function. We have been observing the same findings in patients 

with secondary to psoriasis or liver cirrhosis IgA nephropathy, while in patients with primary IgA 

Nephropathy serum IgA is in reference range.  

N.J. Petrelli et al. reported elevated immunoglobulin A (IGA-1) levels in patients with 

advanced colorectal adenocarcinoma presenting with normal preoperative levels of 

carcinoembryonic antigen (CEA) (Petrelli et al., 1993). G. Michaëlsson et al. report in patients with 

psoriasis increased serum levels of IgA antibodies to gliadin (Michaëlsson et al., 1993). 

We believe that in IgA Nephropathy the serum IgA is normal, but abnormally glycosylated 

as in primary IgAV, but in secondary forms of IgA Nephropathy and IgAV, the levels are secondary 

increased due to present carcinoma, psoriasis or liver cirrhosis leading to deposition of IC. 

Therefore, elevated levels of serum IgA immunoglobulins suggest the presence of another disease 

leading to the manifestation of IgA nephropathy and IgA vasculitis. 

 

4. CONCLUSION 

Pathogenetic treatment is not indicated in patients with cancer, diabetes mellitus, and 

hepatitis B, but in our case, the triple AKI as well as the progression of CKD required a different, 

multidisciplinary approach, as a result of which, for six years, the patient had normal creatinine, 

without purpura and joint pain. 
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