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ɸʥʦʪʘʮʽʷ. 

ʇʨʦʚʝʜʝʥʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʦʛʣʷʜʠ 294 ʯʦʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʚʽʜ 18 ʜʦ 20 ʨʦʢʽʚ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴ-

ʢʽʡ (185 ï ʤʽʩʴʢʠʭ ʽ 109 ï ʩʽʣʴʩʴʢʠʭ) ʪʘ 332 ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ (170 ï ʤʽʩʴʢʠʭ ʽ 102 ï ʩʽʣʴʩʴʢʠʭ). ɺʠʟʥʘʯʝʥʦ 

ʚʝʣʠʯʠʥʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʦʨʪʦʧʝʜʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʾʾ ʨʦʟʚʠʪʢʫ ʪʘ ʘʥʘʪʦʤʦ-ʪʦʧʦ-

ʛʨʘʬʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʦʩʥʦʚʥʠʭ ʦʨʪʦʧʝʜʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʪʘʥ ʥʘʜʘʥʥʷ, ʚʝʣʠʯʠʥʫ ʧʦʪʨʝʙʠ 

ʪʘ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʾʭ ʚ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ. ʅʘʜʘʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʽʚʥʷ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʜʦʧʦʤʦʟʽ ʪʘ ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ ʦʨʪʦʧʝʜʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʧʝʨʩʧʝʢ-

ʪʠʚʫ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʾʾ ʥʘʜʘʥʥʷ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ. ʈʦʟʨʘʭʦ-

ʚʘʥʘ ʚʝʣʠʯʠʥʘ ʚʘʨʪʦʩʪʽ ʦʨʪʦʜʦʥʪʠʯʥʠʭ ʽ ʭʽʨʫʨʛʽʯʥʠʭ ʧʦʩʣʫʛ ʥʘ ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʨʦʪʝʟʥʫ ʧʽʜʛʦʪʦʚʢʫ 

ʦʧʦʨʥʠʭ ʟʫʙʽʚ ʧʨʠ ʚʪʦʨʠʥʥʠʭ ʟʫʙʦʱʝʣʝʧʥʠʭ ʘʥʦʤʘʣʽʡ ʽ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʜʦʚʝʜʝʥʦ ʦʢʨʽʤ ʤʝ-

ʜʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʩʦʮʽʘʣʴʥʦʾ ʟʥʘʯʥʦʩʪʽ ʱʝ ʽ ʝʢʦʥʦʤʽʯʥʘ ʬʽʥʘʥʩʦʚʘ ʜʦʮʽʣʴʥʽʩʪʴ ʨʘʥʥʴʦʛʦ ʦʨʪʦʧʝʜʠʯ-

ʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʨʫʡʥʦʚʘʥʦʾ ʢʦʨʦʥʢʦʚʦʾ ʯʘʩʪʠʥʠ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʪʘ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ. ʇʨʦʧʦʥʦ-

ʚʘʥʝ ʚʚʝʜʝʥʥʷ ʾʤ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʟʘʥʝʩʝʥʥʷʤ ʾʭ ʜʦ ʧʽʣʴʛʦʚʦʾ ʛʨʫʧʠ 

ʥʘʩʝʣʝʥʥʷ ʟ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

Abstract. 

Dental examinations were carried out for 294 people of military age from 18 to 20 years in Ivano-Frankivsk 

(185 ï urban and 109 ï rural) and 332 in Odessa region (170 ï urban and 162 ï rural). The value of dental 

orthopedic morbidity, the intensity of its development and the anatomical and topographic structure of the main 

orthopedic diseases were determined. The state of rendering, the amount of need and the level of their satisfaction 

in the main types of dentures have been established. A comparative characteristic of the level of provision in 

orthopedic care and a forecast of the development of orthopedic morbidity for the future, while maintaining the 

existing system of organizing its provision to this category of the country's population, has been carried out. The 

value of the cost of orthodontic and surgical services for the preprosthetic preparation of abutment teeth in sec-

ondary dentoalveolar anomalies and deformities was calculated and, in addition to medical efficiency, social ne-

cessity, and the economic financial feasibility of early orthopedic treatment of the destroyed coronal part of the 
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hard tissues of the teeth and defects in the dentition was argued. It was recommended to introduce them to the 

guaranteed state orthopedic treatment with their inclusion in the privileged group of the population with the pro-

vision of medical care. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʽʯʥʽ ʦʛʣʷʜʠ, ʯʦʣʦʚʽʢʠ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ, ʦʨʪʦʧʝʜʠʯʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ, ʧʦʪ-

ʨʝʙʘ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ, ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ, ʟʫʙʥʽ ʧʨʦʪʝʟʠ, ʧʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ, ʨʘʥʥʻ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʤʝʜʠ-

ʯʥʘ, ʩʦʮʽʘʣʴʥʘ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

Keywords: dental examinations, men of military age, orthopedic morbidity, need, provision, degree of satis-

faction, dentures, development prognosis, early prosthetics, medical, social and economic efficiency. 

 

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʠʪʘʥʥʷʤ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦ-

ʚʩʶʜʞʝʥʦʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʦʨʪʦʧʝʜʠʯʥʦʾ ʟʘʭʚʦ-

ʨʶʚʘʥʦʩʪʽ [1-11], ʩʪʘʥʫ ʥʘʜʘʥʥʷ ʡ ʩʪʫʧʝʥʶ ʟʘʜʦʚʦ-

ʣʝʥʦʩʪʽ ʚ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ [12-15, 

17], ʧʦʨʽʚʥʷʣʴʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝ-

ʥʦʩʪʽ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʜʦʧʦʤʦʟʽ [12, 13, 14, 16] ʪʘ 

ʦʧʨʘʮʴʦʚʘʥʠʤ ʤʝʪʦʜʘʤ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʤʦʣʦʜʽ ʋʢʨʘʾʥʠ [18, 19], ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʪʘʪʥʴʦ ʜʦʩ-

ʣʽʜʞʝʥʴ, ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʦʙʛʦʚʦʨʝʥʴ ʥʘ ʨʽʟʥʦʤʘʥʽʪ-

ʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʢʦʥʛʨʝʩʘʭ, 

ʬʦʨʫʤʘʭ, ʪʦʱʦ... 

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʾʭ ʜʽʡʩʥʦ ʥʘʫʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʡ ʧʨʠʢʣʘʜʥʫ ʮʽʥʥʽʩʪʴ, ʫʩʽ ʚʦʥʠ ʫ ʧʝʨʝʚʘʞ-

ʥʽʡ ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʡ ʽ ʥʘʰʽ ʫ ʪʦʤʫ ʯʠʩʣʽ, ʧʨʠʩʚʷʯʝʥʽ 

ʦʢʨʝʤʠʤ ʧʠʪʘʥʥʷʤ ʽʟ ʟʘʟʥʘʯʝʥʦʾ ʚʠʱʝ ʟʘʛʘʣʴʥʦʾ 

ʧʨʦʙʣʝʤʠ. 

ʗʢ ʥʘ ʥʘʩ, ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʜʘʥʦʛʦ ʧʦʣʦ-

ʞʝʥʥʷ ʻ ʜʽʡʩʥʦ ʥʝʨʝʘʣʴʥʽʩʪʴ ʾʭ ʚʠʩʚʽʪʣʝʥʥʷ ʫ ʨʘʤ-

ʢʘʭ ʦʜʥʽʻʾ ʩʪʘʪʪʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʾ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʠ-

ʤʦʛʘʤʠ ʜʦ ʾʭ ʜʨʫʢʫ ʫ ʢʦʞʥʦʤʫ ʽʟ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʴ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʦʩʪʘʥʥʻ, ʥʘʤʠ ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝ-

ʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʽ ʚʽʜ-

ʜʟʝʨʢʘʣʝʥʠʭ ʫ ʥʠʟʮʽ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʧʦ ʦʢʨʝʤʠʤ 

ʧʠʪʘʥʥʷʤ, ʙʫʣʠ ʟʛʨʫʧʦʚʘʥʽ ʫʩʽ ʦʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʽ 

ʩʬʦʨʤʦʚʘʥʽ ʜʦ ʚʠʩʚʽʪʣʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʦ ʪʝʟʠʩʥʦʤʫ 

ʧʦʨʷʜʢʫ ʜʦʪʨʠʤʫʶʯʠʩʴ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʞʫʨʥʘʣʫ 

ʜʦ ʧʫʙʣʽʢʘʮʽʾ ʩʪʘʪʪʽ. 

ʆʪʞʝ, ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʫ ʜʘʥʦʤʫ ʨʦʟʨʽʟʽ ʩʘʤʝ ʽ 

ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʦʜʥʦʯʘʩʥʦ ʚʝʣʠʯʠʥʠ ʩʪʦʤʘʪʦʣʦʛʽ-

ʯʥʦʾ ʦʨʪʦʧʝʜʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʷʚʫ, ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ, 

ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ, ʩʪʘʥʫ ʥʘʜʘʥʥʷ, ʚʝʣʠʯʠʥʠ ʧʦʪ-

ʨʝʙʠ, ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʚ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʟʫʙʥʠʭ 

ʧʨʦʪʝʟʽʚ, ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʚʥʷ ʟʘʙʝʟ-

ʧʝʯʝʥʦʩʪʽ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʜʦʧʦʤʦʟʽ ʪʘ ʨʦʟʨʦʙʢʠ 

ʩʧʨʷʤʦʚʘʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʜʦʢʦʨʽʥʥʦʛʦ ʾʾ ʧʦ-

ʣʽʧʰʝʥʥʷ, ʥʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʦʛʣʷʜʽʚ ʯʦʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʚ ʥʘʡʙʽʣʴʰ ʭʘʨʘ-

ʢʪʝʨʥʠʭ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʩʝ-

ʨʝʜ ʤʽʩʴʢʦʛʦ ʽ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢ ʦʜʥʦʛʦ ʽʟ 

ʟʥʘʯʠʤʠʭ ʦʩʝʨʝʜʢʽʚ ʤʦʣʦʜʽ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʦ ʧʨʦʚʝ-

ʜʝʥʝ ʧʦʛʣʠʙʣʝʥʝ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ 294 

ʦʩʽʙ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

(185 ï ʤʽʩʴʢʠʭ ʽ 109 ï ʩʽʣʴʩʴʢʠʭ) ʪʘ 332 ʚ ʆʜʝʩʴʢʽʡ 

(170 ï ʤʽʩʴʢʠʭ ʽ 162 ï ʩʽʣʴʩʴʢʠʭ). 

ʋʩʽ ʤʘʪʝʨʽʘʣʠ ʧʨʦʚʝʜʝʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʦʛʣʷʜʽʚ ʨʝʻʩʪʨʫʚʘʣʠʩʴ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ñʂʘʨʪʽ ʦʙʩʪʝʞʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʦʨʪʦʧʝʜʠʯ-

ʥʦʛʦ ʭʚʦʨʦʛʦò, ʟ ʚʽʜʜʟʝʨʢʘʣʝʥʥʷʤ ʫ ʥʝʾ ʫʩʽʭ ʦʩʥʦʚ-

ʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦ 3-ʤ ʨʦʟʜʽʣʘʤ, ʘ ʩʘʤʝ ï ʫ 1-ʤʫ 

ʬʽʢʩʫʚʘʣʠʩʴ ʜʘʥʽ ʧʨʦ ʭʽʨʫʨʛʽʯʥʫ ʡ ʪʝʨʘʧʝʚʪʠʯʥʫ ʧʘ-

ʪʦʣʦʛʽʶ, ʫ 2-ʤʫ ï ʦʨʪʦʜʦʥʪʠʯʥʫ ʪʘ ʦʨʪʦʧʝʜʠʯʥʫ ʽ ʫ 

3-ʤʫ ʨʦʟʜʽʣʽ ï ʦʙ'ʻʤ ʥʝʦʙʭʽʜʥʦʾ ʧʨʦʧʦʥʦʚʘʥʦʾ ʦʨʪʦ-

ʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʙʫʣʘ ʱʝ ʚʽʜʜʟʝʨʢʘʣʝʥʘ ʜʦʜʘʪʢʦʚʘ 

ʚʽʜʧʦʚʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʡ ʥʘʚʝʜʝʥʦ ʩʧʝʮʽʘʣʴʥʠʡ ʰʠ-

ʬʨʘʪʦʨ ʜʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʠʪʘʥʴ. 

ʋʩʽ ʦʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʧʽʜʜʘʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜ-

ʥʽʡ ʚʠʙʽʨʮʽ, ʛʨʫʧʫʚʘʥʥʶ, ʟ ʧʦʜʘʣʴʰʦʶ ʩʪʘʪʠʩʪʠʯ-

ʥʦʶ ʦʙʨʦʙʢʦʶ ʽ ʧʦʨʽʚʥʷʣʴʥʠʤ ʘʥʘʣʽʟʦʤ. ʅʝʦʙʭʽʜʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠ-

ʯʥʦ ʚʽʨʦʛʽʜʥʠʭ ʜʘʥʠʭ, ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʜʦʪʨʠʤʘʥʘ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʂʦʤʽʪʝʪʫ 

ʝʢʩʧʝʨʪʽʚ ɺʆʆɿ, ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ 

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦ-

ʧʦʥʦʚʘʥʠʭ ʥʘ ʋʢʨʘʾʥʽ [20]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 
ʗʢ ʥʘʤʠ ʧʦʧʝʨʝʜʥʴʦ ʙʫʣʦ ʦʙʫʤʦʚʣʝʥʦ, ʥʘʜʘʻʤʦ ʫ 

ʪʝʟʠʩʥʦʤʫ ʬʦʨʤʘʪʽ ʦʪʨʠʤʘʥʽ ʡ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʘʪʝ-

ʨʽʘʣʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʦʛʣʷ-

ʜʽʚ 626 ʦʩʽʙ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʚʽʜ 18 

ʜʦ 20 ʨʦʢʽʚ ʫ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʤʝʜʠʢʦ-ʛʝʦʛʨʘ-

ʬʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʟʘʩʚʽʜʯʠʣʠ ʧʨʦ ʨʽʟʥʫ ʚʝ-

ʣʠʯʠʥʫ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʦʨʪʦʧʝ-

ʜʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ, ʦʩʦʙʣʠʚʦ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʾʾ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʷʚʫ ʫ ɿʘʭʽʜʥʦʤʫ ʽ ʇʽʚʜʝʥʥʦʤʫ ʨʝʛʽ-

ʦʥʘʭ, ʷʢ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʪʘʢ ʽ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ, ʫ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ ʩʝ-

ʨʝʜ ʤʽʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ 275,7 ʦʩʽʙ ʽ 522,9 ï ʩʝʨʝʜ 

ʩʽʣʴʩʴʢʠʭ ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ, ʘ ʫ ʇʽʚʜʝʥʥʦʤʫ, ʚʽʜ-

ʧʦʚʽʜʥʦ 247,1 ʽ 253,1, ʪʦʙʪʦ ʧʨʠ ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʽʡ 

ʾʾ ʚʝʣʠʯʠʥʽ ʤʽʞ ʤʽʩʴʢʠʤ ʥʘʩʝʣʝʥʥʷʤ, ʫ ʩʽʣʴʩʴʢʽʡ ʤʽ-

ʩʮʝʚʦʩʪʽ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʚʦʥʘ ʙʽʣʴʰʘ ʫ 2,1 ʨʘʟʠ 

ʥʽʞ ʫ ʇʽʚʜʝʥʥʦʤʫ. 

ɼʦʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ ʟʫʙʽʚ ʽ 

ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʨʪʦʧʝʜʠʯ-

ʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʚʽʜ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʪʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ. ʊʘʢ, ʫ ɿʘʭʽʜ-

ʥʦʤʫ ʨʝʛʽʦʥʽ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʽʥ ʩʪʘʥʦ-

ʚʠʪʴ 767,6 ʽ 1899,4 ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘ 1000 ʦʩʽʙ, ʘ 

ʧʦ ʇʽʚʜʝʥʥʦʤʫ ʚʽʜʧʦʚʽʜʥʦ 452,9 ʽ 463,0, ʪʦʙʪʦ ʧʦ 

ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʧʦ ʤʽʩʴʢʦʤʫ ʥʘʩʝʣʝʥʥʶ ʚʽʥ ʧʝʨʝ-

ʚʠʱʫʻ ʚ 1,7, ʘ ʧʦ ʩʽʣʴʩʴʢʦʤʫ ʫ 4,1 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʇʽʚʜʝʥʥʠʤ, ʧʨʠ ʚʽʜʥʦʩʥʦ ʦʜʥʘʢʦʚʦʤʫ ʾʭ ʦʙ'ʻʤʽ ʩʝ-

ʨʝʜ ʤʽʩʴʢʠʭ ʽ ʩʽʣʴʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ ʧʦ ʇʽʚʜʝʥʥʦʤʫ 

ʨʝʛʽʦʥʽ ʽ ʜʦʩʪʘʪʥʴʦ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʫ ɿʘʭʽʜʥʦʤʫ ʨʝ-

ʛʽʦʥʽ, ʜʝ ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚʽʥ ʙʽʣʴʰʝ ʫ 2,5 

ʨʘʟʠ ʥʽʞ ʫ ʤʽʩʴʢʦʛʦ. 

ɿʛʽʜʥʦ ʩʪʨʫʢʪʫʨʽ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʷʢʽ ʧʽ-

ʜʣʷʛʘʶʪʴ ʦʨʪʦʧʝʜʠʯʥʦʤʫ ʣʽʢʫʚʘʥʥʶ ʫ ʯʦʣʦʚʽʢʽʚ 

ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ, ʷʢ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʪʘʢ ʽ ʩʽʣʴʩʴʢʦʛʦ 

ʥʘʩʝʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ 

ʩʚʦʾʡ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 1-ʛʦ ʟʫʙʘ, ʧʦʢʘʟʥʠʢ ʷʢʠʭ ʢʦʣʠ-

ʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 92,3 % ï 96,5 %. ɿ ʚʽʜʩʫʪʥʽʩʪʶ 2-ʭ 
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ʟʫʙʽʚ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 3,6 % ï 7,7 %, ʘ 3-ʭ 

ʚʢʨʘʡ ʨʽʜʢʦ ʽ ʩʪʘʥʦʚʣʷʪʴ 2,5 % ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʥʘʩʝ-

ʣʝʥʥʷ ʇʽʚʜʥʷ ʽ 1,5 % ï ʩʽʣʴʩʴʢʦʛʦ, ʫ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽ-

ʦʥʽ, ʧʨʠ ʧʦʚʥʽʡ ʾʭ ʚʽʜʩʫʪʥʦʩʪʽ ʩʝʨʝʜ ʤʽʩʴʢʠʭ ʤʝʰʢʘ-

ʥʮʽʚ ʥʘ ɿʘʭʦʜʽ ʽ ʩʽʣʴʩʴʢʠʭ ʫ ʇʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘ-

ʬʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʫʡʥʦʚʘʥʠʭ ʟʫʙʽʚ ʫ ʜʘʥʽʡ ʢʘʪʝʛʦ-

ʨʽʾ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʦʨʪʦʧʝʜʠʯ-

ʥʦʤʫ ʣʽʢʫʚʘʥʥʶ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʧʝʨʝʚʘʞʥʫ ʙʽʣʴ-

ʰʽʩʪʴ ʧʦʜʽʙʥʠʭ ʟʫʙʽʚ, ʷʢ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ, ʪʘʢ ʽ 

ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʜʘʥʠʭ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ, ʩʢʣʘʜʘ-

ʶʪʴ 6-ʪʽ ʞʫʚʘʣʴʥʽ ʟʫʙʠ, ʘ ʩʘʤʝ, ʩʝʨʝʜ ʤʽʩʴʢʠʭ ʤʝʰ-

ʢʘʥʮʽʚ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ 61,8 % ʽ 55,4 % ï ʇʽʚʜʝʥ-

ʥʦʛʦ, ʘ ʩʽʣʴʩʴʢʠʭ, ʚʽʜʧʦʚʽʜʥʦ, 56,6 % ʪʘ 53,1%, ʧʨʠ 

ʥʝʟʥʘʯʥʽʡ ʙʽʣʴʰʦʩʪʽ ʾʭ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ. ɼʘʣʽ 

ʡʜʫʪʴ ʫ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ 7-ʤʽ ʟʫʙʠ, ʷʢʽ ʚʽʜ-

ʧʦʚʽʜʥʦ ʩʢʣʘʣʠ 23,5 % ʽ 26,3 % ʧʦ ʤʽʩʴʢʦʤʫ ʪʘ 23,6 

% ʽ 21,5 % ʩʽʣʴʩʴʢʦʤʫ ʥʘʩʝʣʝʥʥʶ. ʇʦʪʽʤ 5-ʪʽ, ʚʽʜʧʦ-

ʚʽʜʥʦ, 2,5 % ʽ 17,5 % ʪʘ 5,4 % ʽ 19,5 %. ɯ ʟʦʚʩʽʤ ʫ 

ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ 4-ʪʽ, 2-ʛʽ, 1-ʽ ʽ 3-ʪʽ ʟʫʙʠ, ʚʠʢʣʶ-

ʯʥʦ ʫ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʡ ʚʽʜ-

ʩʫʪʥʦʩʪʽ ʧʦʜʽʙʥʠʭ ʫʨʘʞʝʥʴ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʤʝʰʢʘ-

ʥʮʽʚ ʇʽʚʜʥʷ ʥʘ ʦʙʠʜʚʦʭ ʱʝʣʝʧʘʭ ʪʘ ʩʝʨʝʜ ʤʽʩʴʢʠʭ 

ʥʘ ʥʠʞʥʽʡ ʱʝʣʝʧʽ ʚ ʦʙʠʜʚʦʭ ʨʝʛʽʦʥʘʭ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʷʢ ʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʫʨʘʞʝʥʠʭ ʪʘʢ ʽ 

ʟʘ ʦʙ'ʻʤʦʤ ʩʪʨʫʢʪʫʨʠ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ, ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʝʛʽʦʥʫ ʥʘʰʦʾ ʢʨʘʾʥʠ ʽ ʩʦ-

ʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ, ʧʝʨʝ-

ʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʾʭ ʩʢʣʘʜʘʶʪʴ ʪʘʢʦʞ 6-ʪʽ ʞʫʚʘʣʴʥʽ 

ʟʫʙʠ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʩʝʨʝʜ ʤʽʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ ɿʘʭʽ-

ʜʥʦʛʦ ʽ ʇʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʽʚ, ʚʽʜʧʦʚʽʜʥʦ 62,4 % ʽ 

57,2 %. ɼʘʣʽ ʧʦ ʭʨʦʥʦʣʦʛʽʾ ʡʜʫʪʴ 5-ʪʽ ʟʫʙʠ, ʚʽʜʧʦ-

ʚʽʜʥʦ 23,0 % ʽ 27,3 %, 4-ʽ ï 8,3 % ʽ 8,8 %, 7-ʤʽ ï 6,3 

% ʽ 6,7 %. ʉʣʽʜ ʟʘʩʚʽʜʯʠʪʠ, ʱʦ ʚʠʜʘʣʝʥʥʷ 31,3 % ʽ 

36,1 % ʧʨʝʤʦʣʷʨʽʚ ʧʦ ʜʘʥʠʤ ʨʝʛʽʦʥʘʤ ʚʽʜʧʦʚʽʜʥʦ, 

ʘʙʩʦʣʶʪʥʦ ʥʝʟʨʦʟʫʤʽʣʝ ʡ ʥʝʚʠʧʨʘʚʜʘʥʝ, ʨʘʭʫʶʯʠ 

ʟʦʚʩʽʤ ʤʦʣʦʜʠʡ ʚʽʢ ʦʩʽʙ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʪʘ ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʚʠʜʘʣʝʥʴ ʫ ʮʴʦʤʫ ʚʽʮʽ ʟʘ ʨʘʭʫʥʦʢ ʫʩʢʣʘʜʥʝʥʴ 

ʧʘʨʦʜʦʥʪʠʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʚʠʜʘʣʝʥʠʭ 

ʟʫʙʽʚ ʫ ʯʦʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʥʘ-

ʩʝʣʝʥʥʷ ʫ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʩʪʘʥʦʚʠʪʴ 210,8, ʘ ʫ ʇʽ-

ʚʜʝʥʥʦʤʫï 258,7 ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ, ʧʨʠ ʾʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ, ʷʢ 1,0 ʜʦ 1,2. ʇʨʠ ʮʴʦʤʫ ʜʦʚʝʜʝʥʘ 

ʟʥʘʯʥʘ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʦ ʩʽʣʴ-

ʩʴʢʦʤʫ ʥʘʩʝʣʝʥʥʶ, ʷʢʘ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʣʘ 642,4 ʽ 

166,6, ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3,9 ʜʦ 1,0, ʪʦʙʪʦ ʩʝʨʝʜ 

ʩʽʣʴʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʾʭ ʚʠʜʘʣʷ-

ʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʫ 4 ʨʘʟʠ ʙʽʣʴʰʝ ʥʽʞ ʫ ʇʽʚʜʝʥʥʦʤʫ. 

ʇʨʠ ʮʴʦʤʫ, ʚʠʭʦʜʷʯʠ ʽʟ ʜʘʥʠʭ ʪʦʧʦʛʨʘʬʽʾ ʜʝʬʝʢʪʽʚ 

ʟʫʙʥʠʭ ʨʷʜʽʚ ʷʢ ʫ ɿʘʭʽʜʥʦʤʫ, ʪʘʢ ʽ ʫ ʇʽʚʜʝʥʥʦʤʫ ʨʝ-

ʛʽʦʥʘʭ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʽ 

ʜʝʬʝʢʪʠ ʟʫʙʥʠʭ ʨʷʜʽʚ 3-ʛʦ ʢʣʘʩʫ ʟʘ ʂʝʥʝʜʽ. 

ɺʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʥʘ ʚʝʣʠʯʠʥʘ ʧʦʪʨʝʙʠ ʦʩʽʙ 

ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʚ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ ʽ 

ʚʢʨʘʡ ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʠʭ, ʷʢ ʫ ɿʘʭʽʜ-

ʥʦʤʫ ʪʘʢ ʽ ʫ ʇʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ. ʊʘʢ, ʧʨʠ 

ʚʝʣʠʯʠʥʽ ʧʦʪʨʝʙʠ ʚ ʦʜʠʥʦʯʥʠʭ ʢʦʨʦʥʢʘʭ 2098,0, ʤʦ-

ʩʪʦʧʦʜʽʙʥʠʭ ʧʨʦʪʝʟʽʚ ï 686,3 ʽ ʰʪʠʬʪʦʚʠʭ ʢʦʥʩʪʨʫ-

ʢʮʽʡ ï 372,5 ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʽ ʚʽʜʧʦʚʽʜʥʦ 2491,0, 

1140,4 ʪʘ 508,7 ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ɿʘʭʽʜ-

ʥʦʤʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 904,8, 928,6 ʽ 238,1 ʪʘ 1146,3, 

682,9 ʽ 170,7 ʫ ʇʽʚʜʝʥʥʦʤʫ ʨʝʛʽʦʥʽ, ʾʭ ʚʠʛʦʪʦʚʣʷ-

ʻʪʴʩʷ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʦ 470,6, 0 ʽ 0 ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʽ 

158,0, 0 ʽ 0 ï ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʫ ɿʘʭʽʜʥʦʤʫ ʽ ʚʽʜʧʦ-

ʚʽʜʥʦ 428,5, 0 ʽ 142,9 ʪʘ 146,0, 0 ʽ 24,4 ʫ ʇʽʚʜʝʥʥʦʤʫ. 

ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʦ ʦʜʠʥʦʯʥʠʭ ʢʦ-

ʨʦʥʢʘʭ ʫ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ ʩʢʣʘʚ 18,3 %, ʤʦʩʪʦʧʦ-

ʜʽʙʥʠʤ ʧʨʦʪʝʟʘʤ ï 0 % ʽ ʰʪʠʬʪʦʚʠʤ ʟʫʙʘʤ ï 0 % 

ʩʝʨʝʜ ʤʽʩʴʢʠʭ ʽ ʚʽʜʧʦʚʽʜʥʦ 6,0 %, 0 % ʽ 0 % ʩʝʨʝʜ 

ʩʽʣʴʩʴʢʠʭ, ʘ ʫ ʇʽʚʜʝʥʥʦʤʫ ʚʽʜʧʦʚʽʜʥʦ 32,2 %, 0 % ʽ 

37,5 % ʪʘ 8,8 %, 0 % ʪʘ 12,5 %. ʇʨʠʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʙʽʣʴʰ ʥʽʞ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʢʨʘʡ ʥʝʟʘʜʦ-

ʚʽʣʴʥʠʡ ʩʪʘʥ ʥʘʜʘʥʥʷ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʯʦʣʦ-

ʚʽʢʘʤ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʧʦ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʢʨʘ-

ʾʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫ-

ʢʪʫʨʠ ʽ ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʪʨʝʙʠ ʫ ʩʪʦʤʘʪʦʣʦʛʽ-

ʯʥʽʡ ʦʨʪʦʧʝʜʠʯʥʽʡ ʜʦʧʦʤʦʟʽ ʯʦʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ 

ʚʽʢʫ ʟʘʩʚʽʜʯʠʣʠ ʧʨʦ ʾʭ ʧʨʘʢʪʠʯʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʟ ʥʝ-

ʚʝʣʠʢʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʝʜʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʘʡʦʥʘʭ. ʊʘʢ, ʧʦ ʤʽʩʴʢʦʤʫ ʽ ʩʽʣʴʩʴ-

ʢʦʤʫ ʥʘʩʝʣʝʥʥʶ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟ-

ʧʝʯʝʥʽ ʦʨʪʦʧʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ ʥʘ ɿʘʭʦʜʽ ʢʨʘʾʥʠ 

ʚʢʨʘʡ ʥʝʟʥʘʯʥʘ ʽ ʩʢʣʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 32,4 ʽ 18,4, ʘ ʥʘ 

ʇʽʚʜʥʽ 23,5 ʪʘ 6,2 ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ; ʢʽʣʴʢʽʩʪʴ 

ʦʩʽʙ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʟʘʙʝʟʧʝʯʝʥʽ ʦʨʪʦʧʝʜʠʯʥʦʶ ʜʦʧʦ-

ʤʦʛʦʶ ʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ 

ʙʫʣʘ ʚʽʜʧʦʚʽʜʥʦ 27,0 ʽ 18,4 ʪʘ 35,3 ʽ 18,5 ʦʩʽʙ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ, 

ʷʢ ʜʣʷ ʜʘʥʦʛʦ ʚʽʢʫ ʦʩʽʙ, ʦʩʽʙ ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʨʪʦ-

ʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʽ ʥʝ ʤʘʶʪʴ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, ʦʩʦ-

ʙʣʠʚʦ ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘ ʩʘʤʝ ʫ ɿʘʭʽʜ-

ʥʦʤʫ ʨʝʛʽʦʥʽ ʩʝʨʝʜ ʤʽʩʴʢʠʭ ʤʝʰʢʘʥʮʽʚ, ʚʦʥʘ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 254,1 ʽ 532,1, ʘ ʫ ʇʽʚʜʝʥʥʦʤʫ ï 205,9 

ʽ 240,7 ʦʩʽʙ ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ. ʇʨʠ ʮʴʦʤʫ, ʟʘʛʘ-

ʣʴʥʘ ʚʝʣʠʯʠʥʘ ʬʘʢʪʠʯʥʦʾ ʧʦʪʨʝʙʠ ʚ ʦʨʪʦʧʝʜʠʯʥʦʤʫ 

ʣʽʢʫʚʘʥʥʽ ʧʦ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʫ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʽ 

ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʣʘ ʚʽʜʧʦʚʽʜʥʦ 281,1 ʽ 

550,5 (28,1 % ʽ 55,1 %), ʘ ʧʦ ʇʽʚʜʝʥʥʦʤʫ ï 241,2 ʽ 

259,2 (24,1 % ʽ 25,9 %) ʦʩʽʙ ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ. ʇʦ-

ʢʘʟʥʠʢ ʞ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʟʫʙʥʠʭ ʧʨʦʪʝ-

ʟʽʚ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʩʢʣʘʚ 

ʧʦ ʜʘʥʠʤ ʨʝʛʽʦʥʘʤ ʚʽʜʧʦʚʽʜʥʦ 686,5 ʽ 431,1 ʪʘ 735,3 

ʽ 734,6 ʦʩʽʙ ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ. 

ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ ʪʝʧʝʨʽʰʥʴʦʾ ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴ-

ʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʽ ʫ ʪʦʤʫ ʯʠ-

ʩʣʽ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝ-

ʣʝʥʥʷ, ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʦʙ'ʻʤ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, ʷʢʽ ʙʫ-

ʜʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʞʝ ʟʘ ʢʽʣʴʢʘ ʨʦʢʽʚ, 

ʤʦʞʝ ʟʨʦʩʪʠ ʧʦ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽʦʥʫ ʩʝʨʝʜ ʤʽʩʴʢʦʛʦ ʽ 

ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟ 578,4 ʽ 1302,8 ʦʜʠʥʠʮʴ ʜʦ 

5784,2 ʽ 6412,7 ʥʘ 1000 ʦʙʩʪʝʞʝʥʠʭ ʽ ʧʦ ʇʽʚʜʝʥ-

ʥʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʟ 223,5 ʽ 290,1 ʜʦ 1058,8 ʪʘ 1339,5 

ʧʨʦʪʝʟʥʠʭ ʦʜʠʥʠʮʴ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʪʘʥʦʚʣʝʥʫ ʥʘʤʠ ʨʽʟʥʫ ʚʝʣʠʯʠʥʫ 

ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʽ, ʦʩʦʙʣʠʚʦ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʣʽʥʽ-

ʯʥʦʛʦ ʪʝʯʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʦʨʪʦʧʝʜʠʯʥʠʭ ʟʘʭʚʦ-

ʨʶʚʘʥʴ ʫ ʯʦʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʚ ʦʩʥʦʚʥʠʭ ʤʝ-

ʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʣʘʥʫ-

ʚʘʥʥʷ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʚʨʘ-

ʭʦʚʫʚʘʪʠ ʬʽʥʘʥʩʦʚʫ ʩʢʣʘʜʦʚʫ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʾʤ ʛʘʨʘ-

ʥʪʦʚʘʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʽʣʴʛʦʚʦʾ ʜʦʧʦʤʦʛʠ. 
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ɼʦʢʘʟʦʚʦ ʜʦʚʝʜʝʥʦ, ʦʢʨʽʤ ʤʝʜʠʯʥʦʾ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴ-

ʥʽʩʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʨʘʥʥʴʦʛʦ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫ-

ʚʘʥʥʷ ʦʩʽʙ ʤʦʣʦʜʦʛʦ ʚʽʢʫ ʷʢ ʜʝʬʝʢʪʽʚ ʟʫʙʥʠʭ ʨʷʜʽʚ, 

ʪʘʢ ʽ, ʦʩʦʙʣʠʚʦ, ʜʝʬʝʢʪʽʚ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʢʦʨʦʥʢʦ-

ʚʦʾ ʯʘʩʪʠʥʠ ʟʫʙʽʚ. 

ʈʘʭʫʻʤʦ, ʱʦ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʩʦʢʦʾ ʩʪʫ-

ʧʝʥʽ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʦʨʪʦʧʝʜʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʯʦ-

ʣʦʚʽʢʽʚ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ, ʦʩʦʙʣʠʚʦ ʚ ɿʘʭʽʜʥʦʤʫ ʨʝʛʽ-

ʦʥʽ ʥʘʰʦʾ ʢʨʘʾʥʠ ʪʘ ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨ-

ʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʻ ʥʝ ʤʝʜʠʯʥʠʡ ʬʘʢʪʦʨ, ʘ ʩʘʤʝ 

ʩʪʫʧʽʥʴ ʧʨʦʬʝʩʽʡʥʦʩʪʽ ʣʽʢʘʨʽʚ, ʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ, ʧʦ-

ʚ'ʷʟʘʥʠʡ ʟ ʧʦʚʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʧʝʚʥʠʭ ʜʝʨʞʘʚ-

ʥʠʭ ʩʪʨʫʢʪʫʨ ʱʦʜʦ ʾʭ ʶʨʠʜʠʯʥʦ-ʧʨʘʚʦʚʦʾ ʚʽʜʧʦʚʽ-

ʜʘʣʴʥʦʩʪʽ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦ-

ʧʦʤʦʛʠ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ, ʧʨʦʧʦʥʫʻʤʦ 

ɺʝʨʭʦʚʥʽʡ ʈʘʜʽ ʋʢʨʘʾʥʠ ʽ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘ-

ʾʥʠ ʟʘ ʧʦʛʦʜʞʝʥʥʷʤ ʟ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʬʽʥʘʥʩʽʚ ʽ ʄʽ-

ʥʽʩʪʝʨʩʪʚʦʤ ʝʢʦʥʦʤʽʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 7 ʦʩʥʦʚ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʧʨʦ ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷ, ʟ ʤʝ-

ʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʥʘ ʙʝʟʢʦʰʪʦ-

ʚʥʫ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ, ʦʧʨʘʮʶʚʘʪʠ ʟʘʢʦʥ ʧʨʦ ʥʘ-

ʜʘʥʥʷ ʧʨʠʟʦʚʥʠʢʘʤ ʜʦ ɿʙʨʦʡʥʠʭ ʩʠʣ ʋʢʨʘʾʥʠ ʙʝʟ-

ʢʦʰʪʦʚʥʦʾ ʯʠ ʣʴʛʦʪʥʦʾ ʟʫʙʦʧʨʦʪʝʟʥʦʾ ʜʦʧʦʤʦʛʠ ʧʦ 

ʜʝʷʢʠʤ ʚʠʜʘʤ ʟʫʙʥʠʭ ʧʨʦʪʝʟʽʚ, ʟ ʟʘʥʝʩʝʥʥʷʤ ʾʭ ʜʦ 

ʧʽʣʴʛʦʚʦʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ ʟ ʥʘʜʘʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʙʝʟʢʦʰʪʦʚʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʚʥʝ-

ʩʪʠ ʡʦʛʦ ʫ ʷʢʦʩʪʽ ʜʦʜʘʪʢʫ ʜʦ ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ955 ʚʽʜ 11 ʣʠʧʥʷ 2002 ʨ. ñʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʦʛʨʘʤʠ ʥʘʜʘʥʥʷ ʛʨʦʤʘʜʷʥʘʤ ʛʘʨʘ-

ʥʪʦʚʘʥʦʾ ʜʝʨʞʘʚʥʦʾ ʙʝʟʦʧʣʘʪʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦ-

ʤʦʛʠò. 

ʇʨʦʧʦʥʫʻʤʦ ʄʽʥʽʩʪʝʨʩʪʚʫ ʆʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʽ 

ʄʽʥʽʩʪʝʨʩʪʚʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ ʟʘ ʧʦʛʦ-

ʜʞʝʥʥʷʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦ-

ʥʦʤʽʢʠ ʪʘ ʧʠʪʘʥʴ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʤʽʩʮʝ-

ʚʠʭ ʦʨʛʘʥʽʚ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʦʧʨʘʮʶʚʘʪʠ, ʫʟʛʦʜʠʪʠ 

ʽ ʟʘʪʚʝʨʜʠʪʠ ʜʦʛʦʚʽʨ ʧʨʦ ʩʫʤʽʩʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟ 

ʥʘʜʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ 

ʥʘʩʝʣʝʥʥʷ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʯʽʪʢʠʭ ʜʽʡ, 

ʧʨʘʚ, ʦʙʦʚ'ʷʟʢʽʚ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ ʚʠʢʦʥʘʥʥʷʤ ʢʦʞ-

ʥʦʾ ʽʟ ʩʪʦʨʽʥ, ʟʛʽʜʥʦ ʽʩʥʫʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ ʜʦʛʦʚʦʨʫ ʡ ʟʘ-

ʢʦʥʫ ʧʨʦ ʙʝʟʢʦʰʪʦʚʥʝ ʯʠ ʧʽʣʴʛʦʚʝ ʥʘʜʘʥʥʷ ʩʪʦʤʘ-

ʪʦʣʦʛʽʯʥʦʾ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʯʦʣʦʚʽʢʘʤ ʧʨʠ-

ʟʦʚʥʦʛʦ ʚʽʢʫ, ʨʦʟʨʦʙʠʪʠ ʡ ʟʘʪʚʝʨʜʠʪʠ ʨʝʛʽʦʥʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ ʟ ʧʦʜʘʥʥʷ ʾʤ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟ ʧʝʨʝʜʙʘʯʝʥʥʷʤ ʜʦʜʘʪ-

ʢʦʚʠʭ ʦʙʩʷʛʽʚ ʧʦʜʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʤʽʩʮʝʚʠʭ 

ʙʶʜʞʝʪʽʚ. 

ʇʝʨʝʜʙʘʯʠʪʠ ʫ ɼʝʨʞʘʚʥʦʤʫ ʙʶʜʞʝʪʽ ʋʢʨʘʾʥʠ, 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʩʷʛʽʚ ʘʩʠʛʥʫʚʘʥʴ ʥʘ ʦʭʦʨʦʥʫ ʟʜʦ-

ʨʦʚ'ʷ, ʧʝʚʥʠʡ ʦʙ'ʻʤ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ ʥʘʜʘʥʥʷ ʩʪʦʤʘ-

ʪʦʣʦʛʽʯʥʠʭ ʧʦʩʣʫʛ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ ʢʨʘ-

ʾʥʠ. 

ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʚʢʨʘʡ ʥʝʟʘʜʦʚʽʣʴʥʝ ʩʪʘ-

ʥʦʚʠʱʝ, ʱʦ ʩʢʣʘʣʦʩʷ ʟ ʥʘʜʘʥʥʷʤ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦ-

ʧʦʤʦʛʠ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ, ʥʝʛʘʪʠ-

ʚʥʽ ʪʝʥʜʝʥʮʽʾ ʾʾ ʨʦʟʚʠʪʢʫ, ʥʘʜʘʥʥʷ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʡ 

ʧʨʦʛʥʦʟ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ ʦʨʪʦʧʝʜʠʯʥʦʾ ʟʘ-

ʭʚʦʨʶʚʘʥʦʩʪʽ, ʧʨʦʧʦʥʫʻʤʦ ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʚ 

ʧʨʘʢʪʠʯʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʚ ʛʘʣʫʟʽ ʩʪʦʤʘʪʦʣʦʛʽʾ, 

ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʨʘʥʥʴʦʤʫ ʦʨ-

ʪʦʧʝʜʠʯʥʦʤʫ ʾʭ ʣʽʢʫʚʘʥʥʽ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʫ ʧʦʜʘʣʴ-

ʰʦʤʫ ʟʥʽʤʝ ʮʽʣʠʡ ʙʣʦʢ ʧʠʪʘʥʴ, ʷʢ ʜʣʷ ʣʽʢʘʨʽʚ ʪʘʢ ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʜʘʥʠʭ ʦʩʽʙ. 

ʇʨʠ ʧʦʜʽʙʥʦʤʫ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ 

ʥʘʜʘʥʥʷ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʦʩʦʙʘʤ ʧʨʠʟʦʚ-

ʥʦʛʦ ʚʽʢʫ, ʟʘʛʘʣʴʥʘ ʝʢʦʥʦʤʽʷ ʚʘʨʪʦʩʪʽ ʯʠ ʪʦ ʙʶʜʞʝ-

ʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʯʠ ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʥʠʭ ʢʦʰʪʽʚ 

ʩʢʣʘʜʝ ʚʽʜ 530% ʜʦ 1100%, ʥʝ ʨʘʭʫʶʯʠ ʚʞʝ ʚʠʤʫ-

ʰʝʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʪʨʫʜ ʣʽʢʘʨʽʚ ʪʘ ʚʣʘʩʥʽ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʧʘʮʽʻʥʪʘ ʥʘ ʜʦʜʘʪʢʦʚʽ ʢʣʽʥʽʯʥʽ ʚʽʜʚʽʜʫʚʘʥʥʷ ʪʘ 

ʡʦʛʦ ʧʩʠʭʦʝʤʦʮʽʡʥʠʡ ʩʪʘʥ. 

ɺʠʩʥʦʚʢʠ. ʅʘʚʝʜʝʥʝ ʚʠʱʝ ʙʽʣʴʰ ʥʽʞ ʧʝʨʝʢʦʥ-

ʣʠʚʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʛʘʡʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʝʟʚʽʜʢʣʘʜ-

ʥʦʛʦ ʪʝʨʤʽʥʦʚʦʛʦ ʜʦʢʦʨʽʥʥʦʛʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩ-

ʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʦʨʪʦʧʝʜʠ-

ʯʥʦʾ ʜʦʧʦʤʦʛʠ ʯʦʣʦʚʽʢʘʤ ʧʨʠʟʦʚʥʦʛʦ ʚʽʢʫ ʫ 

ʤʘʩʰʪʘʙʘʭ ʢʨʘʾʥʠ ʟ ʟʘʣʫʯʝʥʥʷʤ ʮʽʣʦʾ ʥʠʟʢʠ ʜʝʨʞʘ-

ʚʥʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʟ ʧʨʷʤʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʢʦ-

ʞʥʦʛʦ ʽʟ ʥʠʭ ʪʘ ʢʦʥʪʨʦʣʝʤ ʟʘ ʾʭ ʚʠʢʦʥʘʥʥʷʤ. ʋ ʽʥ-

ʰʦʤʫ ʨʘʟʽ ʥʘʩ ʯʝʢʘʻ ʧʦʚʥʠʡ ʧʨʦʚʘʣ ʫ ʟʙʝʨʝʞʝʥʥʽ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝ-

ʣʝʥʥʷ ʢʨʘʾʥʠ. 

ʐʘʥʦʚʥʽ ʢʦʣʝʛʠ. ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʚʠʩʦʢʫ 

ʩʪʫʧʽʥʴ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʦʨʪʦʧʝ-

ʜʠʯʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʥʘ-

ʜʘʥʥʷ ʦʨʪʦʧʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʤʦʣʦʜʽ ʋʢʨʘʾʥʠ, ʟʘ-

ʧʨʦʰʫʻʤʦ ɺʘʩ ʜʦ ʧʫʙʣʽʯʥʦʾ ʜʠʩʢʫʩʽʾ, ʱʦʜʦ ɺʘʰʦʛʦ 

ʙʘʯʝʥʥʷ ʚʠʭʦʜʫ ʟ ʜʘʥʦʾ ʚʢʨʘʡ ʪʷʞʢʦʾ ʩʠʪʫʘʮʽʾ ʟ ʘʨ-

ʛʫʤʝʥʪʦʚʘʥʠʤʠ ʩʧʨʷʤʦʚʘʥʠʤʠ ʰʣʷʭʘʤʠ ʧʦ ʨʝʬʦʨ-

ʤʫʚʘʥʥʶ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʧʣʘʥʫʚʘʥʥʷ ʩʪʦʤʘ-

ʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʥʘʩʝʣʝʥʥʷ ʢʨʘ-

ʾʥʠ. 
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ɸʥʦʪʘʮʽʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ ʥʝʘʣʢʦʛʦʣʴ-

ʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ ʥʘ ʪʣʽ ʦʞʠʨʽʥʥʷ ʪʘ ʭʨʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ ʥʠʨʦʢ ʻ ʚʽʨʦʛʽʜʥʘ ʧʦʩʪʧʨʘʥʜʽʘʣʴʥʘ 

ʛʽʧʝʨʛʣʽʢʝʤʽʷ, ʛʽʧʝʨʽʥʩʫʣʽʥʝʤʽʷ ʪʘ ʟʨʦʩʪʘʥʥʷ ʩʪʫʧʝʥʷ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ. ʇʨʠʯʠʥʦʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʩʠʥʜʨʦʤʫ ʥʘ ʪʣʽ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ ʪʘ ʭʨʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ ʥʠʨʦʢ ʻ ʣʽʧʽ-

ʜʥʠʡ ʜʠʩʪʨʝʩ-ʩʠʥʜʨʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʫ ʢʨʦʚʽ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʜʝʬʽʮʠʪʦʤ 

ʘʥʪʠʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ. ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʥʝʘʣʢʦʛʦ-

ʣʴʥʦʛʦ ʩʪʝʘʪʦʛʝʧʘʪʠʪʫ ʪʘ ʨʦʟʣʘʜʽʚ ʧʝʯʽʥʢʦʚʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʩʧʨʘʚʣʷʻ ʟʨʦʩʪʘʥʥʷ ʚ ʢʨʦʚʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ.ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʥʝʘʣʢʦʛʦʣʴʥʦʾ ʞʠʨʦʚʦʾ ʭʚʦʨʦʙʠ ʧʝʯʽʥʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʥʠʨʦʢ ʪʘ 

ʦʞʠʨʽʥʥʷʤ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʪʪʻʚʦʶ ʜʠʩ- ʪʘ ʛʽʧʝʨʣʽʧʽʜʝʤʽʻʶ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʩʝʨʝʜ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ 

ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʚ ʢʨʦʚʽ ʭʦʣʝʩʪʝʨʦʣʫ ʪʘ ʧʨʦʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʥʠʟʴʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʚʽʨʦʛʽʜʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʧʨʦʪʠʘʪʝʨʦʛʝʥʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʽʚ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʽʥʜʝʢʩʫ ʘʪʝʨʦʛʝʥʥʦʩʪʽ. 

Abstract. 

The study showed that the most significant metabolic prerequisites for the development of nonalcoholic fatty 

liver disease on the background of obesity and chronic kidney disease are probable postprandial hyperglycemia, 

hyperinsulinemia and increased glycosylation of hemoglobin. The reason for the progression of the metabolic 

syndrome on the background of non-alcoholic fatty liver disease and chronic kidney disease is lipid distress syn-

drome with an increase in blood low-density proatherogenic lipoproteins, deficiency of high-density antiathero-

genic lipoproteins. The leading role in the development and progression of non-alcoholic steatohepatitis and he-

patic circulatory disorders is played by the growth of triglycerides in the blood. Thus, the development of nonal-

coholic fatty liver disease in patients with chronic kidney disease and obesity is accompanied by significant dys- 

and hyperlipidemia with the maximum among the groups of comparison increase in blood cholesterol and low-

density proatherogenic lipoproteins, probable decrease in antiatheterogenesis and atheterogenesis.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʘʣʢʦʛʦʣʴʥʘ ʞʠʨʦʚʘ ʭʚʦʨʦʙʘ ʧʝʯʽʥʢʠ, ʭʨʦʥʽʯʥʘ ʭʚʦʨʦʙʘ ʥʠʨʦʢ, ʦʞʠʨʽʥʥʷ. 
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 non-alcoholic fatty liver disease, chronic kidney disease, obesity. 

 

Introduction. An important problem of internal 

medicine is the problem of comorbidity of non-

alcoholic fatty liver disease (NAFLD) with obesity, 

chronic kidney disease (CKD), which has significant 

general medical and social significance [1, 2]. The 

range of diseases included in the concept of NAFLD 

includes non-alcoholic hepatic steatosis (NASP), 

steatohepatitis (NASH), which may be accompanied by 

liver fibrosis (AF) and transform into liver cirrhosis 

(CP). The prevalence of NAFLD in the population is 

10-33%. The prevalence of NASH in the world is 10% 

(600 million people) [4, 5, 8]. Over the last 5 years, the 

incidence of steatohepatitis in Ukraine has increased by 

76.6%. 12-40% of patients with hepatic steatosis 

develop NASH with early AF within 8-13 years. 25% 

of them develop CP, hepatocellular insufficiency 

(PKN) (15%) or precirotic changes (10%). 7% of 

patients with compensated CP develop hepatocellular 

carcinoma within 10 years, and 50% of them require 

liver transplantation or die from PKN. kidney disease, 

obesity. 

The purpose of the study: to determine the intensity of 

the mechanisms of mutual burdening of non-alcoholic fatty 

liver disease on the background of obesity, depending on its 

form in the presence of comorbid chronic kidney disease and 

its stage. 

Material and methods of research. 135 patients 

with non-alcoholic steatohepatitis (NASH) with 

comorbid obesity I degree and chronic kidney disease 

(CKD) of the 1st and 2nd stage, were examined. Pa-

tients were divided into 2 groups: of which 52 patients 

with non-alcoholic steatohepatitis with obesity I degree 

(group 1), 53 patients with non-alcoholic steatohepati-

tis with comorbid obesity of the 1st degree and chronic 

kidney disease of the ɯ-ɯɯ stage (chronic uncomplicated 
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pyelonephritis with latent phase in subsiding exacerba-

tion phase) (group 2). The control group consisted of 

30 practically healthy persons of the corresponding age 

and sex. The average age of patients was (45.8 Ñ 3.81) 

years, men were 48, and women 57 persons. The func-

tional state of the endothelium was studied by the con-

tent of stable metabolites of nitrogen monoxide (NO) 

(nitrites, nitrates) In the blood by L.C.Green et al. The 

number of desquamated endothelial cells in the blood 

was determined by the method of J.Hladovec in the 

modification of N.N. Petrischev et al. The lipid blood 

spectrum was studied based on the content of common 

lipids (TL), total cholesterol, triacylglycerols (TG), low 

density lipoprotein (LDL) and high-density lipoprotein 

(HDL) (Danish Ltd, Lviv), and also calculated the in-

dex of atherogenicity (IA) by the formula: IA = total 

cholesterol / HDL. The degree of carbohydrate com-

pensation was determined by the level of glycemia in 

the onset and 2 hours after glucose loading (glucose tol-

erance test) by the glucose oxidase method, the content 

of insulin in the blood (DRG System) - by the immuno-

assay (ELISA) method, the content of glycosylated he-

moglobin (HbA1c) using standard sets of reagents 

(DanishLtd, Lviv) by the method of V.A. Koroleva. 

The diagnosis of NASH was established in accord-

ance with the unified clinical protocol, approved by the 

order of the Ministry of Health of Ukraine No. 826 from 

06.11.2014, in the presence of criteria for the exclusion 

of chronic diffuse liver disease of the viral, hereditary, 

autoimmune or medicinal genesis as causes of choles-

tatic or cytolytic syndromes, as well as the results of the 

USG survey. Diagnosis and treatment of CKD were 

performed according to the recommendations of the 

clinical guidelines of the State Institute "Institute of 

Nephrology, NAMS of Ukraine" (2012). 

The statistical analysis of the results was carried 

out in accordance with the type of research carried out 

and the types of numerical data that were obtained. Dis-

tribution normality was verified using Liliefors, 

Shapiro-Uilka tests and the direct visual evaluation of 

eigenvalues distribution histograms. Quantitative indi-

ces having a normal distribution are represented as 

mean (M) Ñ standard deviation (S). Discrete values are 

presented in the form of absolute and relative frequen-

cies (percentage of observations to the total number of 

surveyed). For comparisons of data that had a normal 

distribution pattern, parametric tests were used to esti-

mate the Student's t-criterion, Fisher's F-criterion. In 

the case of abnormal distribution, the median test, 

Mann-Whitney Rank U-Score, and Wilcox's T-crite-

rion (in the case of dependent groups) were used for 

multiple comparison. Statistica for Windows version 

8.0 (Stat Soft inc., USA), Microsoft Excel 2007 (Mi-

crosoft, USA) software packages were used for statisti-

cal and graphical analysis of the obtained results. 

Results of the research and their discussion. 

Analysis of the lipid profile of the blood in patients with 

NASH and obesity showed a number of changes that 

differed depending on the presence of CKD (table). In-

dicators of concentration in blood of total lipids in pa-

tients of 1st and 2nd groups exceeded the norm by 

26.4% and 34.2%, respectively, with a statistically sig-

nificant difference between the groups (p <0.05). 

Table 

Indicators of lipid spectrum of blood and endothelial dysfunction in patients with non-alcoholic stethohepatitis, 

obesity of the I-II degree and with comorbidity with chronic kidney disease of the ɯ-ɯɯ stage (M Ñ m) 

Indicators, units measurement 

Groups of patients surveyed 

PHP 
Group 1 

NASH+Obesity 

Group 2 

NASH with CKD + Obesity 

Total Cholesterol, mmol / l 4,72Ñ0,11 6,89Ñ0,38* 6,93Ñ0,39*/** 

LDL, mmol / l 2,54Ñ0,02 4,05Ñ0,022 * 4,58Ñ0,04*/** 

HDL, mmol / l 1,28Ñ0,05 0,72Ñ0,02 * 0,76Ñ0,04 */** 

TG, mmol / l 1,47Ñ0,03 2,42Ñ0,03* 3,19Ñ0,07 */** 

NO IN BLOOD, mmol / l 15,32Ñ1,225 30,49Ñ1,318 * 40,51Ñ1,173 */** 

ET-1, pmol / l 6,17Ñ0,854 11,25Ñ0,457 * 18,83Ñ0,559 */** 

DEC ʭ104/L 3,03Ñ0,204 3,87Ñ0,123 * 5,80Ñ0,127 */** 

Notes: * - changes are probable in comparison with the index in PHP (P <0,05); 

** - changes are probable when comparing the indices in patients with NASH (P <0.05); 

The content of total cholesterol in blood indicated 

that it increased by 37.4 and 46.7 (p <0.05) compared 

with PHPs in patients of 1st and 2nd groups (table). 

Changes in the concentration of TG in the form of a 

significant increase (respectively, 2.2 and 2.0 times (p 

<0.05)) were recorded in the 1st and 2nd groups of pa-

tients. That is, the content in TG in the blood in the comorbid 

flow of NASH with CKD and obesity were significantly 

lower than in patients with NASH and obesity. 

The study of blood concentrations of proatherogenic 

lipoprotein fractions indicated a number of changes: the con-

centration of LDL in the patients of the 1st group was 1.5 

times higher than the control group (p <0.05), and in patients 

of the 2nd group LDL increased in 1.7 times (p <0.05) (ta-

ble). It is also necessary to point out that with the increase in 

the activity of cytolysis, the content of the cholesterol and 

LDL in the blood in NASH with comorbidity with CKD and 

obesity - increased, which may be an important prognostic 

factor in the progression of atherosclerosis in these patients. 

Concentration in blood of antiatherogenic lipoproteins - HDL 

in patients of both groups was significantly lower in compar-

ison with control: in patients of the 1st group - in 1,5 times (p 

<0,05), in 2nd group - 1,7 times (p <0.05). As can be seen 

from the results of the study, the maximum suppression of 

HDL synthesis (Table 1) was observed in patients of the 2nd 

group, indicating a minimum level of protection of endothe-

lial vessels from free radical aggression and atherogenic frac-

tions of blood lipids. The result of these changes was a signif-

icant increase in the index of atherogenicity in patients of both 

groups of observation: the 1st group - 2.2 times, the 2nd group 
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- 2.0 times with the maximum changes in the index in patients 

with NASH, CKD and obesity, which testifies on the one 

hand, the presence of significant risk factors for the progres-

sion of atherosclerosis in these patients on the background of 

obesity, and on the other - on the favorable pathogenetic situ-

ation with regard to the progress of NASH. Thus, the devel-

opment of NASH in patients with CKD and obesity is ac-

companied by a significant disorder of dis-hyperlipidemia 

with the highest among groups comparing with the increase 

in the content of cholesterol and low-density proatherogenic 

lipoprotein, a possible decrease in high-density anti-athero-

genic lipoprotein and an increase in the atherogenicity index. 

The results of the study showed that in patients with 

NASH, a significant increase in the content of NO in the 

blood was detected in comparison with the index in PHP (p 

<0,05) (Table 1) in group 1 - in 2,1 times, in the 2nd group - 

in 2,6 times (p <0,05). The role of nitrosative stress in the 

pathogenesis of NASH was proved, the confirmation of 

which is the increase in the concentration of nitrosothiols, per-

oxynitrite and other metabolites NO in the blood [2, 10]. In-

creased peroxynitrite formation due to the generation of NO 

by leukocytes is an important aspect of the damaging effect 

and inflammation process in NASH [3]. Pathological hy-

perproduction of NO by endothelial cells and leukocytes 

from inflammatory infiltrates in the liver contributes to the 

development of nitrosative stress in NASH. The established 

hypernitrate in blood may also be considered compensatory 

in response to hyperproduction of ET-1 in all observational 

groups. Thus, the content of ET-1 exceeded the index in PHP, 

respectively, in patients in the 1st group in 1.7 times, in the 

2nd group - in 3.0 times (p1-2 <0.05). Confirmation of the 

presence of endothelial dysfunction (ED) in patients with 

NASH with CKD resulted in a probable growth of the num-

ber of desquamated endothelial cells (DEC) in the 2nd group 

of patients in 1.9 times (p2 <0.05). Generation by neutrophils 

during the exacerbation of NASH of a significant number of 

active forms of oxygen and nitrogen and hyperproduction of 

endothelial cells and endometrial lymphocytes with progres-

sive damage to the endothelium (growth of DEC) leads to 

significant ED, accompanied by mosaic angiospasm of the 

arteries due to hyperproduction of ET-1 and parectic vasodi-

latation of the veins of the portal vein system because of the 

hyperproduction of NO. 

Conclusions Thus, in patients with non-alcoholic 

steatohepatitis on the background of obesity lipid dis-

tress syndrome with an increase in total cholesterol in 

blood, low density proatherogenic lipoproteins, and a 

deficiency in anti-atherogenic high-density lipopro-

teins is characterized. In a comorbid flow of non-alco-

holic steatohepatitis and chronic kidney disease stage I 

and II on the background of obesity a deeper lipid im-

balance (hypertriacylglycerolemia (2.1 times, p <0.05), 

hypercholesterolemia (1.5 times, p <0.05), including in 

the low density lipoprotein (1.8 times, p <0.05), de-

crease in the content of high density lipoprotein (1.8 

times, p <0.05), increase in the atherogenic index (at 2 

, 7 times, p <0,05), as well as hyperproduction of the 

endothelium of the NO and lymphocytes with progres-

sive damage to the endothelium (growth of DEC)) was 

confirmed. 

The prospect of further scientific research in 

this direction is the development of a method for the 

early prevention of non-alcoholic steatohepatitis on the 

background of obesity and the accompanying CKD of 

the 1st and 2nd stage. 
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Abstract. 

The article presents peculiarities of the clinical manifestation and course of transient abnormal myelopoiesis 

(TAM) in a neonate with underlying constitutional mosaic trisomy 21. 
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Oncohematological diseases still remain an urgent 

issue of modern pediatrics. Transient abnormal myelo-

poiesis (TAM; transient myeloproliferative disorder, 

transient leukemia) is a clonal disease characterized by 

circulating megakaryoblasts available in the peripheral 

blood and dyspoiesis of the bone marrow [1]. A definite 

feature of TAM used in the WHO classification [2] and 

many investigations is an increased amount of blast 

cells in the peripheral blood. Though the amount of 

blast cells more than 20% is a quantitative marker of a 

suggested diagnosis of TAM, the most specific diag-

nostic sign of TAM is acquired mutation available in 2 

or 3 exons of GATA1 gene [3]. This mutation was 

found exclusively in case of development of acute 

megakaryoblastic leukemia (AMKL) or TAM associ-

ated with Downôs syndrome in 85% and 90% respec-

tively [4], which undoubtedly is indicative of a patho-

genic relation of TAM with this mutation and trisomy 

21. Occurrence of TAM among neonates with Downôs 

syndrome ranges from 5 to 30%, and depends on diag-

nostic criteria used in verification of the diagnosis [3]. 

Meanwhile, literature data present description of this 

syndrome without specific mutation [1].  

As to the clinical practice, certain difficulties arise 

in making differential diagnostics of TAM with con-

genital cytomegalovirus, parvovirus and the Epsteinï

Barr virus (EBV) infections, congenital syphilis, neo-

natal sepsis, Fanconiôs anemia, and congenital throm-

bocytopenia. A classical course of TAM is character-

ized by variable clinical manifestation. Sometimes this 

condition is manifested in utero and it can be a cause of 

intrauterine fetal death or neonatal death. Most often 

TAM develops in the first days of life. Its signs can 

range from asymptomatic changes in the complete 

blood cell count to disseminated leukemic infiltration 

[5]. At the same time, the variant of TAM development 

depends on the gestational term, initial leukocyte level, 

activity of the liver enzymes and bilirubinemia rate [6]. 

Clinically manifested TAM (hepatic failure/fibrosis, 

ascites, pleural/pericardial effusion, kidney failure 

and/or coagulopathy) develops in 10-30% of patients 

with clinically diagnosed transient abnormal myelopoi-

esis [3]. 

Therefore, nowadays TAM is considered as a spe-

cial variant of acute leukemia of a fetal origin with lim-

ited advancing increase or as pre-leukemia (indicating 

its clonal origin) with possible spontaneous regression 

in the majority of cases [7]. Though, according to liter-

ature data approximately in 20% of cases after sponta-

neous regression of TAM at the age under 5 years acute 

megakaryoblastic leukemia (AMKL ), M7-variant ac-

cording to FAB-classification develops [1]. 

Here is a classical case from our own practice of 

transient abnormal myelopoiesis of a child being on-in-

patient treatment at çRegional Childrenôs Clinical Hos-

pitalè in Chernivtsi. 

The girl was born from the 1st pregnancy devel-

oped with the threat of spontaneous miscarriage in the 

13 weeks of gestation (traumatic hematoma of the ab-

dominal wall), 1 degree anemia, in the II trimester of 

pregnancy once the body temperature rose to 390C. The 

mother said that during pregnancy from time to time 

she used alcohol and nicotine. The child was delivered 

at 39 weeks after physiological birth. In the II period 

fetal distress occurred, amniotic fluid was meconium. 

Apgar score was 7-7. The body weight at birth was 

3040 g, the body length ï 52 cm. The mother was 21, a 

housewife. The motherôs blood group 0 ( I ), Rhesus 

positive, the childôs blood group ï ɺ ( III  ), Rhesus pos-

itive. At the second day of life the childôs condition de-

teriorated due to increase of clinical signs of jaundice, 

changes in the neurological status in the form of an in-

tensifying syndrome of CNS inhibition, appearance of 

traces of blood in feces. The child was transferred into 

the Neonatal Resuscitation Unit with the following di-

agnosis: neonatal hemolytic icterus, ɸɺ0-conflict, ic-

teric mild form; hemorrhagic neonatal disease; macro-

glossia; congenital hypothyroidism?; Down syn-

drome?; reactive bilateral inguinal lymphadenitis.  

Laboratory findings on the second day of life in 

the complete blood cell count were the following: he-

moglobin ï 156 g/L, erythrocytes 3,6 g/L, CI-1,3, plate-

lets ï 139 g/L, leukocytes ï 29,3 g/L, stab neutrophils 

ï 13 %, segmental neutrophils ï55%, eosinophils ï 3%, 

lymphocytes ï 18%, monocytes ï 6%. Biochemical 

blood analysis on the second day was: total bilirubin 

147 mcmol/L, coagulogram ï prothrombin index 

62,5%. USD of the heart found open oval opening (3,4 

mm), open arterial duct. USD of the abdominal organs 

did not find any pathology. The following treatment 

was carried out: phototherapy, infusion therapy with 

fresh frozen plasma and kanavit. Due to the threat of 

intrauterine infection antibacterial therapy was indi-

cated with ampicillin and amikacin in appropriate age 

doses.  

On the 7th day of life the child was transferred to 

the Department of Neonatal Pathology at the Municipal 

Nonprofit Institution ñRegional Childrenôs Clinical 

Hospitalò (RCCH) in Chernivtsi for further examina-

tion and treatment. On admission hepatomegaly 
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(+3cm), splenomegaly (+2 cm), marked pallor of the 

skin with signs of toxic erythema were found. The child 

was examined by specialists: neurologist ï hypoxic-is-

chemic encephalopathy, acute period, CNS inhibition 

syndrome; eye specialist ï multiple massive hemor-

rhages along the vessels in both eyes; geneticist ï kar-

yotype taken. Dynamic findings of the complete blood 

cell count are presented in Table 1.  

Table 1 

Examination of the peripheral blood at the Department of Neonatal Pathology at RCCH  
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C-reactive protein level on admission and in the 

dynamics was negative. Considering retention and in-

crease of ñinflammatory changesò in the complete 

blood cell count antibacterial therapy was indicated in 

the combination of zinacef and amikacin in appropriate 

age doses. Considering the lack of severe condition 

while staying in the department (weight gain for two 

weeks in the department was +525 grams), and changes 

of para-clinical parameters, additional examination for 

TORCH-infection was made: PCR for toxoplasma, cy-

tomegalovirus, the EpsteinïBarr virus, paravirus ɺ19 ï 

not found. Wassermann test ï negative. Cytogenetic 

examination did not give rise. Blood analysis for thy-

roid hormones: thyrotrophic hormone - 9,8 (norm 0,3-

4,0 mcMo/ml), free thyroxin ï 7,0 (norm- 9,0-20,0 

pmol/L). Due to the changes found specific for transi-

ent hypothyroidism correction with L-thyroxin was ad-

ministered. Considering leukocytosis with neutrophil 

shifting to the left, anemic syndrome, thrombocytope-

nia, hepatosplenomegaly with lymphadenopathy in or-

der to verify the diagnosis sternal puncture was sug-

gested with diagnostic and therapeutic purposes, but the 

parents refused. They also refused from further treat-

ment and transition to the center of metabolic diseases 

at ñOHMATDYTò clinic in Kyiv. Diagnosis on dis-

charge from the hospital: TORCH-infection of un-

known etiology. Congenital leukemia, reticulohistio-

cytosis? Diseases of accumulation? Hypoxic-ischemic 

encephalopathy, acute period, CNS inhibition syn-

drome. Neonatal hemolytic icterus, ɸɺ0-conflict, mod-

erate icteric-anemic form. Hemorrhagic neonatal dis-

ease (in anamnesis). Transient hypothyroidism. Open 

oval opening. 

3 days after discharge from the Department of Ne-

onatal Pathology without permission the parents came 

to the casualty reception due to deterioration of the 

girlôs condition: hardly terminated febrile fever, the 

child refused breastfeeding, skin pallor increased, hem-

orrhagic enanthema appeared on the hard and soft pal-

ates, retarded response.  

 Due to severe condition the girl was admitted to 

the Intensive Care Unit. The following treatment was 

conducted: replacement therapy with infusion of 

packed red blood cells (hemoglobin level 79 g/L) and 

fresh frozen plasma (platelet level 15 g/L), antibacterial 

therapy, iron-containing drugs and folic acid. Sternal 

puncture was made to verify the diagnosis: blast cells -

5%; neutrophils: promyelocytes-5%, myelocytes- 6%, 

immature - 6%, stabs-13%, segmental neutrophils -

26%. Eosinophil granulocytes -5%, lymphocytes-30%, 

monocytes- 4%. Erythroblasts - 8*100 of leukocytes, 

erythronormoblasts - 5*100 of leukocytes. Megakaryo-

cytes are not found. Gumprecht shadows are often 

found. 

The child was transferred to the Department of In-

fants at ñOHMATDYTò clinic in Kyiv  for further ex-

amination and treatment. On admission her condition 

was severe which was caused by hepatolienal syn-

drome (liver +5 cm, spleen +6 cm), dilated venous net-

work of the anterior abdominal wall, severe anemic 

syndrome. Dynamic findings of the complete blood cell 

count are presented in Table 2.  

Table 2 

Examination of the peripheral blood at the Department of Infants at ñOHMATDYTò clinic, Kyiv 
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Antibodies to HIV1/HIV2 and antigen p24 HIV 1- 

not found. The child was examined in the Center of Or-

phan Diseases: signs of dysmorphosyndrome (Down 

syndrome?), signs of lymphoproliferative syndrome 

since the first day of life.  

The findings of the molecular-genetic examina-

tion fluorescent in situ hybridization (FISH) of the bone 

marrow: additional material 21q22 found in 66% of 

cells, which might be indicative of trisomy 21 (includ-

ing constitutional mosaic trisomy 21). 

Myelogram and molecular-genetic examination 

(FISH) of the bone marrow: the population of blood 

cells found in the samples of the bone marrow and pe-

ripheral blood in the amount of 40% and 49 % of nu-

cleic cells respectively which express myeloid markers 

CD 33+ and CD117+, megakaryocyte markers ʉD42 

and ʉD61, and ʊ-linear markers ʉD4+ and ʉD7+. Im-

mune phenotype of blast cells is typical for blast prolif-

eration with transient myeloproliferative syndrome 

(TMPS) in children with Down syndrome and acute 

myeloid leukemia (AML ) in children with Down syn-

drome.  

Considering the age of the child with the aim to 

make the differential diagnostics between TMPS and 

AML constitutional karyotyping was recommended. 

According to the findings of the tests carried out 

the diagnosis was made: transient myeloproliferative 

syndrome. Down syndrome? (according to the results 

of constitutional cytogenetics). The following treat-

ment was carried out in the department: infusion ther-

apy with glucose-salt solutions, ascorbic acid, cocar-

boxylase, thiotriazolin, vitamin D3, enterogermina, 

agvantar, ceftriaxone, fluconazole. Indications for anti-

leukemic therapy are lacking. The child was discharged 

from the hospital for further treatment and observation 

by a pediatrician and hematologist domiciliary.  

During observation for a year the child received 

erythropoietin, iron-containing drugs and folic acid; 

she was observed by the hematologist monthly. A year 

after discharge the childôs condition was satisfactory. 

The complete blood cell count: hemoglobin 170 g/L, 

erythrocytes 4,1 g/L, platelets- 236 g/L, leukocytes- 4,8 

g/L, stabs-1%, eosinophils-1%, segmental neutrophils-

56%, lymphocytes-40 %, monocytes-2%, ESR ï 6. The 

signs of proliferative syndrome were not found.  

Therefore, in the given case the signs of ʊɸʄ with 

underlying constitutional mosaic trisomy 21 were man-

ifested immediately after birth. A year after a dynamic 

observation hematologic parameters became normal.  
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Abstract. 

Studies have shown, that the laboratory germination of carrot seeds after soaking in Mars EL solution in-

creased by 13% in Abaco hybrid, and by 12% in Canada hybrid, and field germination - by 9% and 10%, respec-

tively. Under the action of Mars EL growth regulator the number of leaves increased on average by 2-3 pcs. per 

carrot in Abaco hybrid, and 2-4 pcs. in Canada hybrid. The highest yield in the experiment was provided by the 

use of Mars EL for soaking seeds and spraying plants three times during the growing season. On average, in three 

years of research, 48.4 t / ha were obtained in the areas, where Abaco hybrid was grown, and 52.0 t / ha in the 

areas, where Canada hybrid was grown. In the same case due to the use of Mars EL growth regulator the market-

ability of carrot roots increased by 6-7%. 

 

Keywords: carrots, hybrids, plant growth regulator, yield, marketability. 

 

Formulation of the problem. Population growth 

on Earth and global changes in weather and climate 

conditions require the improvement of cultivation tech-

nologies to increase crop yields. Farmers are faced with 

the task of obtaining stable and high-quality yields of 

marketable carrot roots under different weather and soil 

growing conditions. Therefore, it is necessary to intro-

duce new elements of technology in farms, which are 

characterized by economical use of resources and have 

high efficiency. It is worth considering the possible ex-

port potential of Ukraine for growing carrots as organic 

products. 

Global warming complicates the growing condi-

tions of cultivated plants and therefore can lead to a 

shortage of carrot root crops and an increase in the 

number of non-commodity products. Substances be-

longing to the group of growth regulators can improve 

physiological processes in cultivated plants under con-

ditions of unstable moisture supply, reduce the negative 

impact of temperature stresses. Low price, high effi-

ciency, safety for the environment allow to use them 

widely in agrophytocenoses. 

Analysis of recent research and publications. 
For the past 18 years, the area under vegetable crops in 

Ukraine has decreased by 95.4 thousand hectares, and 

their production has increased in 1.6 times. For the 

same period the areas under carrots in our country in-

creased by 2.1 thousand hectares, and the production 

increased in 1.7 times. Carrot yield in Ukraine in 2000 

was 121.0 c / ha, and in 2018 - 197.2 c / ha [13]. But 

the potential yield of this crop is much higher. Some 

farms in our country receive up to 100 t / ha of carrot 

roots. Therefore, there is a need to study the impact of 

certain technological techniques on the formation of 

yields and increase the marketability of this vegetable 

crop. 

The development of effective activation mecha-

nisms and implementing the concept of environmen-

tally safe production should be a continuous and well-

established process [5]. 

In technologies the use of effective biological 

products, that do not harm the environment, improve 

the ecosystem and at the same time increase yields, re-

ducing production costs is of great importance [1]. 

Due to bacterization, more active assimilation and 

involvement in the constructive metabolism of nutri-

ents is ensured, which leads to an increase in the content 

of complex organic substances in the obtained products 

[10, 15]. 

An important role in solving the problem of in-

creasing the yields belongs to drugs from the group of 

plant growth regulators, as their use increases yields 

and is an effective and safe means of crop protection 

from difficult growing conditions [7, 8, 9]. 

 Not only stressful growing conditions, but also 

the negative impact of pathogens on plants can be the 

reason for the decrease in crop yield. The activity of 

pathogenic micro flora inhibits the growth and devel-

opment of cultivated plants, and can also be the cause 

of spoilage of products during storage. Plant growth 

regulators help plants to resist infection. 

In the areas where the drugs were used, there is 

intensive plant growth and a much weaker manifesta-

tion of disease [6]. 

Regarding the use of growth regulators, infor-

mation on their effect on plants during the growing sea-

son is very necessary. Usually the recommendations in-

dicate the level of yield growth due to treatment with a 

growth regulator. But what other indicators, besides the 

final ones, these substances have influence - it is neces-

sary to investigate. When growing carrots, it is difficult 

to determine the area of the leaf surface, so the number 

of leaves is counted and their weight is determined in 

relation to the weight of the plant. The characteristics 

of each variety and hybrid should also be considered as 

a reaction to growing conditions. 

In the phase of 3-4 leaves, the weight of the above-

ground part of the table carrot was the smallest. At the 

beginning of the formation of the root of the table car-

rot, the weight of the aboveground part increased sig-

nificantly. We determined the indicators of the yield 
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structure of table carrot roots, depending on the factors 

studied. The obtained results indicate that in the case of 

decrease in crop yield, the number of non-standard 

roots increases in direct proportion [15]. 

According to Romanyuk N. and others pre-sowing 

treatment of Lange Rote Stumpfe and Carlen carrot 

seeds with Ivin and Emistim C growth regulators, as 

well as soaking the seeds in water, leads to intensifica-

tion of germination processes and stimulation of initial 

plant growth. In the field conditions, the effect of the 

study drugs significantly depends on the method of ap-

plication, plant variety and weather conditions. In gen-

eral, the use of growth regulators contributed to stimu-

lating the initial growth of plants and accelerating the 

phases of plant ontogenesis [12]. 

According to Ovcharuk V.I. and Bezvikonny P.V. 

the use of growth regulators stimulated the accumula-

tion of chlorophyll, dry matter, sugars in the leaves of 

table beets and increased the productivity of photosyn-

thesis, which had a positive effect on the dynamics of 

root formation. 

The use of plant growth regulators of the stimulat-

ing direction of action affects the development of veg-

etative organs, the formation of crop elements, in-

creases the resistance of plants to adverse environmen-

tal factors, as well as creates technological advantages 

in harvesting. Regulation of plant growth due to exog-

enous application of development stimulants is a prom-

ising way to increase crop productivity [11]. 

In recent years, the production of carrot roots has 

a low level of marketability due to changes in agro-cli-

matic growing conditions. This trend exists both in 

Ukraine and around the world [4]. 

The use of plant grows regulators with different 

mechanisms of action in agricultural practice is profit-

able and in the long run makes it possible to ensure a 

high economic effect. When using restrictive sub-

stances, it is necessary to take into account toxicologi-

cal evaluations of active substances and preparative 

forms, as well as to pay attention to the receipt and 

transformation of drugs in plants, soil and water, their 

effect on soil micro flora, chemical parameters and bi-

ological value of agricultural products [14]. 

Analysis of the mechanisms of action of retardants 

and ethylene producers, as well as the synthesis of new 

drugs with a similar type of physiological activity, cre-

ates a reliable scientific basis for improving the effi-

ciency and environmental safety of synthetic plant 

growth regulators [16]. 

Presenting main material. The aim of our re-

search was to study the effect of Mars EL growth regu-

lator on table carrot plants: seed germination in labora-

tory and field conditions, biometrics, marketability and 

yield of root crops. A set of studies was conducted us-

ing the following methods: laboratory, field, calcula-

tion, analytical. The obtained results were summarized. 

Studies were performed with the early-maturing 

Abaco hybrid and the mid-late Canada hybrid. The ac-

counting area of the plots was 5 m2, the recurrence was 

threefold. Biometric parameters of carrot plants were 

determined with the onset of the beam production phase 

and during technical maturity. The yield from each ex-

perimental plot was accounted for separately. At the 

same time carrot roots were divided by marketability. 

Statistical processing of the obtained data was per-

formed annually by the method of analysis of variance 

(according to B.O. Dospekhov [2]). 

Scheme of the experiment: 

Option 1: carrot seeds were soaked in water (con-

trol), 

Option 2: carrot seeds were soaked in a solution of 

growth regulator Mars EL (0.2 ml/kg), 

Option 3: carrot seeds were soaked in a solution of 

grows regulator Mars EL (0.2 ml/kg) and sprayed once 

after germination (5 ml/100 m2), 

Option 4: carrot seeds were soaked in a solution of 

growth regulator Mars EL (0.2 ml / kg) and the plants 

were sprayed 3 times with an interval of 10 days during 

the growing season (3 ml/100 m2). 

 For three years of research weather conditions 

were difficult, but generally favorable for growing table 

carrots. The soil cover of the experimental plot is gray 

forest with a humus content of 2.5%. In the experiment, 

the technology of growing carrots was common [3]. 

The main results of the study. It is well known, 

that from seeds, that have high germination energy it is 

possible to get friendly and even germination. The 

rapid process of seed germination provides seedlings 

with better starting opportunities and higher competi-

tiveness. If the emergence of seedlings in the field is 

stretched, it increases the risk of damage to seedlings 

by fungal diseases and pests, or leads to the death of 

seedlings. 

We have to wait a long time for the emergence of 

carrot seedlings due to the high content of essential oils, 

which inhibit the germination of its seeds. Plant growth 

regulators are used to stimulate seed germination in or-

der to obtain friendly germination. They are also rec-

ommended in order to eliminate the negative effect on 

cultivated plants of various adverse factors at the begin-

ning of the growing season. 

Carrot is a cold-resistant crop. Its seeds begin to 

germinate at a temperature of 3-5 Á C. However, then 

the seedlings appear on the soil surface in 20-30 days. 

With increasing temperature to 10-12 Á C - for 15-17 

days, and up to 18-20 Á C - for 7-10 days. In the cotyle-

don phase, the plants tolerate the decrease in tempera-

ture to minus 3 Á C. Insufficient lighting of plants leads 

to elongation and dissection of leaves, which slows 

down the growth of the photosynthetic apparatus and 

the root system in the later stages of plant growth and 

development. It also impairs the taste characteristics of 

roots. Thickening of crops and their weeding can lead 

to plant damage by phomos and changes in the chemi-

cal composition of roots. For normal growth and devel-

opment, carrots are quite demanding to uniform soil 

moisture throughout the growing season. 

During the experiment, it was found, that pre-sow-

ing treatment of carrot seeds with growth regulator 

Mars EL increased its germination (Table 1). 
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Table 1  

The impact of Mars EL growth regulator on germination of carrot seeds,% (average for 2018-2020) 

Variant 
Germination,% 

laboratory field 

 Abaco hybrid 

1- carrot seeds were soaked in water (control) 73 69 

2- carrot seeds were soaked in a solution of Mars EL growth regulator (0.2 ml/kg) 86 78 

 Canada hybrid 

1- carrot seeds soaked in water (control) 74 69 

2- carrot seeds were soaked in a solution of Mars EL growth regulator (0.2 ml/kg) 86 79 

 

Germination of table carrot seeds after soaking in 

a solution of Mars EL increased. In particular, in the 

control variant, the laboratory germination of seeds was 

73% in Abaco hybrid and 74% in Canada hybrid. In the 

field conditions, the germination in the same variant 

was characterized by slightly lower rates - 69% for both 

hybrids. 

When carrot seeds were treated with growth regu-

lator Mars EL before sowing at a consumption rate of 

0.2 ml / kg, the laboratory germination reached 86%. 

Seed germination was 78% and 79%, respectively, 

which was 9% higher than for Abaco and 10% for Can-

ada hybrids. 

It was later found, that the treatment with growth 

regulator Mars EL has a stimulating effect on seedlings 

and has a positive effect on the formation of carrot 

leaves. At the beginning of its vegetation, a faster accu-

mulation of the vegetative part of plants in experi-

mental hybrids was observed in all variants. 

The main root of carrots penetrates into the soil to 

a depth of 2 m, and the lateral roots grow in diameter to 

a distance of 90 cm. But the bulk of the root system is 

located in the soil layer up to 50 cm. It is believed that 

there is direct dependence between the development of 

the root system and the leaf apparatus. Therefore, when 

the root system reaches the largest size, then the plant 

forms the most leaves, and this contributes to the for-

mation of a large food organ - the root crop. When there 

is a lack of moisture in the soil, a small rosette of leaves 

is formed, the roots become woody and acquire a spe-

cific unpleasant taste. Uneven soil moisture during the 

growing season, especially in the second half, nega-

tively affects the formation of the commodity harvest. 

Over three years of research, it has been found, 

that due to the use of growth regulator Mars EL the 

number and weight of leaves in carrot plants increased. 

During the beam ripeness of carrots in plants of both 

experimental hybrids the number of leaves was greater 

by 2-4 pcs. than in the control version. Large leaves on 

the plant are formed in summer. They function on the 

plant for the longest time. Increasing the area of the as-

similation apparatus provides more intensive formation 

of organic matter, which at the final stage of the grow-

ing season is reflected in the growth of root yields. 

At the time of technical maturity of carrots, the 

difference in the number of leaves between the experi-

mental options and control was 1-3 pcs. in Abaco hy-

brid and 1-4 pcs. in Canada hybrid (Table 2). 

Table 2 

The impact of Mars EL growth regulator on quantity 

and weight of leaves of carrot plants, (average for 2018-2020) 

Variant 

In the phase of beam maturity 
In the phase of technical ma-

turity 

Number of 

leaves, pcs. 

per 1 plant 

% by weight 

of leaves to 

the total 

weight of 

plants 

Number of 

leaves, pcs. 

per 1 plant 

% by weight 

of leaves to 

the total 

weight of 

plants 

 Abaco hybrid 

1 - carrot seeds were soaked in water (con-

trol) 
11 16,0 9 4,3 

2 - carrot seeds were soaked in a solution of 

Mars EL growth regulator (0.2 ml/kg) 
12 16,1 10 4,4 

3 - carrot seeds were soaked in a solution of 

grows regulator Mars EL (0.2 ml/kg) and 

sprayed once after germination (5 ml/100 

m2) 

14 17,0 11 4,7 

4 - carrot seeds were soaked in a solution of 

growth regulator Mars EL (0.2 ml / kg) and 

the plants were sprayed 3 times with an in-

terval of 10 days during the growing season 

(3 ml/100 m2) 

15 16,7 12 4,9 
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Canada hybrid 

1 - carrot seeds were soaked in water (con-

trol) 
11 16,6 9 4,4 

2 - carrot seeds were soaked in a solution of 

Mars EL growth regulator (0.2 ml/kg) 
12 16,8 10 4,5 

3 - carrot seeds were soaked in a solution of 

grows regulator Mars EL (0.2 ml/kg) and 

sprayed once after germination (5 ml/100 

m2) 

13 17,1 12 5,0 

4 - carrot seeds were soaked in a solution of 

growth regulator Mars EL (0.2 ml / kg) and 

the plants were sprayed 3 times with an in-

terval of 10 days during the growing season 

(3 ml/100 m2) 

15 18,7 13 5,2 

 

The ratio of leaf weight to the total weight of car-

rot plants in beam maturity was 16.0-16.7% in Abaco 

hybrid and 16.6-18.7% in Canada hybrid. During the 

technical maturity of carrots, the ratio of leaf weight to 

total plant weight was 4.3-4.9% in Abaco hybrid and 

4.4-5.2% in Canada hybrid. The decrease in the propor-

tion of leaf weight in relation to the total plant weight 

is due to increased growth and weight gain of the root 

crop. This is also due to the end of the growing season 

and leaves drying. The results of the studies confirmed 

the effectiveness of the use of Mars EL growth regula-

tor in the cultivation of carrot hybrids Abaco and Can-

ada. 

Crop yields depend on the action of many factors 

and their interaction. And for vegetable crops the mar-

ketability of the grown production is still important. 

This indicator affects the demand, price, appearance 

and shelf life of vegetables. On average over three years 

the yield of carrot roots of Abaco hybrid ranged from 

43.2 t/ha in the control variant to 48.4 t / ha in the vari-

ant of Mars EL seed treatment and 3-time spraying of 

plants with it. The yield of carrot roots of Canada hy-

brid was 45.5 t/ha and 52.0 t/ha, respectively. The use 

of Mars EL growth regulator provided an increase in 

the yield of Abaco hybrid from 2.7 t/ha to 5.2 t/ha, and 

Canada hybrid - from 2.8 t/ha to 6.5 t/ha (Table 3). 

Table 3 

The impact of Mars EL growth regulator  

on the yield and marketability of carrot roots (average for 2018-2020) 

Variant 

Yield, t / ha 
Ñ to the 
control, 
 t / ha 

Marketability of 
root crops,% 2018  2019  2020  

The aver-
age for 

2018-2020 

 Abaco hybrid 

1 - carrot seeds were soaked in water 
(control) 

47,1 45,3 37,1 43,2 0 80 

2 - carrot seeds were soaked in a solution 
of Mars EL growth regulator (0.2 ml/kg) 

49,0 49,2 39,5 45,9 +2,7 82 

3- carrot seeds were soaked in a solution 
of grows regulator Mars EL (0.2 ml/kg) 
and sprayed once after germination (5 
ml/100 m2) 

50,2 50,1 40,7 47,0 3,8 84 

4 - carrot seeds were soaked in a solution 
of growth regulator Mars EL (0.2 ml / kg) 
and the plants were sprayed 3 times with 
an interval of 10 days during the growing 
season (3 ml/100 m2) 

51,7 51,6 41,9 48,4 5,2 86 

 Canada hybrid 

1 - carrot seeds were soaked in water 
(control) 

50,3 47,1 39,2 45,5 0 80 

2 - carrot seeds were soaked in a solution 
of Mars EL growth regulator (0.2 ml/kg) 

52,3 51,3 41,3 48,3 +2,8 83 

3- carrot seeds were soaked in a solution 
of grows regulator Mars EL (0.2 ml/kg) 
and sprayed once after germination (5 
ml/100 m2) 

53,8 52,2 44,1 50,0 +4,5 85 

4 - carrot seeds were soaked in a solution 
of growth regulator Mars EL (0.2 ml / kg) 
and the plants were sprayed 3 times with 
an interval of 10 days during the growing 
season (3 ml/100 m2) 

57,4 53,8 44,8 52,0 +6,5 87 

LSD05 2,6 2,7 2,1    
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In the variant, where Mars EL growth regulator 

was used for soaking the seeds and spraying the culti-

vated plants three times during the growing season, the 

highest yield level was recorded: 48.4 t / ha were ob-

tained in the areas, where Abaco hybrid was grown, and 

in the areas, where Canada hybrid was grown - 52,0 

t/ha. The marketability of carrot roots increased by 6% 

and 7% in this case. 

For modern vegetable growing it is a problem to 

obtain high yields of crops with stable and high-quality 

productivity under changing agrometeorological condi-

tions of their cultivation. The use of drugs that belong 

to the group of regulators of plant growth and develop-

ment provides a positive impact on the formation of 

crop yields. But especially valuable is the fact, that 

there is no increase in the chemical load on the ag-

rophytocenosis. 

Summarizing all the above, it was found that the 

treatment with Mars EL growth regulator had a positive 

effect on seed germination, plant growth and develop-

ment and increased productivity and marketability of 

carrots. This information is consistent with the litera-

ture on the action of growth regulators. 

Conclusions. 

1. Laboratory germination of carrot seeds after 

soaking in a solution of Mars EL increased by 13% in 

Abaco hybrid and 12% in Canada hybrid, and field ger-

mination, respectively, 9% and 10%. 

2. Due to the use of Mars EL growth regulator in 

carrot plants, the number of leaves increased by 2-3 pcs. 

per plant in Abaco hybrid and 2-4 pcs. in Canada hy-

brid. 

3. The use of Mars EL growth regulator increased 

the marketability of carrot roots by 6-7% in the variant 

of soaking the seeds and spraying the cultivated plants 

three times during the growing season. 

4. The use of Mars EL growth regulator for seed 

soaking and spraying three times during the growing 

season of cultivated plants provided the highest yield in 

the experiment. On average, over three years of re-

search, root crops were obtained in areas where Abaco 

hybrid was grown 48.4 t/ha and in areas where Canada 

hybrid was grown - 52.0 t/ha. 
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THE EFFECT OF PROBIOTIC ON HEMATOLOGICAL PARAMETERS AND CHEMICAL CONTENT 

OF BROILER CHICKENS MEAT  

 

Abstract. 
A study of morphological and biochemical indexes of blood of chickens-broilers is undertaken for the use of 

the investigated addition of probiotic Entero-active on the basis of lactics of sort of Lactobacillus and Enterococ-

cus.  

The experiment was conducted to examine the influence of probiotic preparation on the mineral contents of 

the broiler chicken muscles. It is proved that additional feeding of probiotic Entero-activ to broiler chickens in-

creases retention of mineral elements of the fodder. To study the effect of probiotic on chicken meat the contents 

of minerals in the experimental poultry meat was researched. The studies proved that the additional use of the 

studied probiotic supplements with food of broiler chickens allowed increasing phosphorus contents by 4.7%, 

magnesium by 3.9% and iron by 46.5% in the pectoral muscles compared with the control group. The use of 

probiotic for broilers feeding has increased phosphorus by 4.7%, calcium by 4.1 times, iron by 70.5%, zinc by 

5.4%, magnesium by 31.5% and copper in 4.2 times in thigh muscles of poultry. Thus, consumption of probiotic 

preparation by broilers in various doses improves the mineral compound of meat carcasses this meat is also con-

sidered as free range food. It was proved that probiotic increases the synthesis of such essential amino acids in 

the pectoral muscles as lysine by 1.66%, histidine by 0.03%, arginine by 0.38%, threonine by 0.07%, valine by 

0.16%, methionine by 0.33%, leucine by 0.1% and phenylalanine by 0.17%. The increasing of level of lysine and 

histidine respectively by 0.05 and 0.08% is observed in the thigh muscles of broilers under the influence of probi-

otic.We have proved that the optimal dose for broiler chickens is 0.25% for the age of 1-10 days, 0.1% for the age 

of 11-28 days, 0.05 % for the age of 29-42 days, the percentage is for broiler chickens feed weight.  

 

Keywords: broiler chickens, probiotic, feeding, hematological parameters, muscles, mineral elements. 

 

INTRODUCTION  

The supplying of people with qualitative food-

stuffs is one of the most actual problems nowadays. 

Prohibition of antibiotics use as growth stimulators on 

the territory of EU countries concerning livestock was 

accepted as an answer for appearing of antibiotic-re-

sistant microorganisms both to animals and people who 

consumed different animal products. So, fitobiotics, en-

zymes, probiotics and prebiotics, and other dietary sup-

plements replaced antibiotics [2, 5, 6, 9, 11]. 

Nowadays the efforts of many scientists and prac-

tices are concentrated on the usage of such additives 

that are not accumulated in the tissues and livestock 

products and they are safe as people`s food [4, 16, 18, 

20].  

It is known that probiotics form the intestine mi-

crobiocenosis, manufacture biologically active matters 

and creates unfavorable conditions for the development 

of pathogenic microflora, positively influence on for-

age nutrients digestibility, nitrogen balance and in-

creases metabolism and decreases the forage consump-

tion [1, 7, 8, 15].  

The scientific research and gained practical expe-

rience proved the efficiency of probiotics usage in poul-

try production. The percentage of digestive system dis-

eases decreases, the survival and growth rates of poul-

try live weight increase if poultry is fed probiotics 

preparations. The ecological aspects of probiotics us-

age are also very important, because the products are 

free from antimicrobial agents [2, 10]. 

The poultry meat contains a lot of nutrients, bio-

active and minerals; their ratio is constant, thatôs why 

poultry meat has high nutritional value. Nutritive mus-

cles value is evaluated by its quality, protein content 

and its full value. The proteins of muscle tissues are of 

full value, because they contain all essential amino ac-

ids. Thatôs why we have researched the amino acid of 

broiler chicken pectoral muscles. Similar researches 

were conducted by other scientists; they have studied 

the effect of feed additives on the meat quality, the min-

eral and amino acid composition of animal muscles [19, 

21].  

The research objective was to investigate the in-

fluence of probiotic supplement çEntero-activeè on 

chemical and mineral contents of broiler chicken meat.  

METHODS AND MATERIALS  

The experiment was conducted at the research 

farm of Vinnytsia national agrarian university. The four 

groups of broiler chickens of cross ñRoss-308ò were se-

lected by the method of analog groups [12-14]; each 

group had 50 heads. The research has lasted for 42 

days. The researched poultry was kept at group cages 

of one circle; the hygiene requirements were met.  

The control group consumed the basic diet (BD) 

in the form of complete feed. The researched groups 

were additionally fed by different doses of probiotics 

supplement (Table 1). 
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Table 1 

Chart of experience 

Group Duration, days 

Feeding traits 

Age, days 

1 - 10 11 - 28 29 - 42 

Control  42 OR (complete feed) 

Experimental II 42 
ʆʈ+0.062% 

 ɽntero-active  

ʆʈ+0.025%  

ɽntero-active  

ʆʈ+0.0125 % 

ɽntero-active  

Experimental III 42 
ʆʈ+0.125%  

ɽntero-active  

ʆʈ+0.05% 

 ɽntero-active  

ʆʈ+0.025%  

ɽntero-active  

Experimental IV 42 
ʆʈ+0.25%  

ɽntero-active  

ʆʈ+0.1%  

ɽntero-active  

ʆʈ+0.05%  

ɽntero-active  

 

In order to research the probiotic supplement ef-

fect on the chemical, mineral and amino acid effect 

meat composition of the researched poultry the control 

slaughter was done at the end of the experiment; we 

took four chicken from each group; their pectoral and 

thigh muscles were researched according to the stand-

ard methods [14]. 

Biometric data processing was performed on a 

computer. The results of the average values were con-

sidered statistically significant at *ʈ<0.05;**ʈ < 0.01; 

***ʈ<0.001 [17].  

The researched probiotic supplement ñEntero-ac-

tiveò contains lactic acid bacteria of Lactobacillus bul-

garicus ï 2,0*1010 CCU / kg (colonies of conventional 

units / kg) and Enterococcus faecium ï 2,0*1010 CCU / 

kg.  

The mechanism of action of probiotic ñEntero-ac-

tiveò is the formation of the lactic and acetic acids; they 

are unfavorable pH environment for pathogenic and op-

portunistic pathogenic microorganisms, stimulate 

growth and biological activity of intestinal flora, it pos-

itively influences microbiota composition, besides pro-

biotic microorganisms produce biologically active sub-

stances, enzymes and amino acids.  

The producer of preparation Entero-active is BTU 

ñTsentrò (Ladyzhyn, Vinnytsia region); the recom-

mended dose of probiotic as a part of poultry complete 

feed is 0.125% (1-10 days), 0.05% (11-28 days), 

0.025% (29-56 days). In order to find the optimal dose 

of probiotic Entero-active for feeding modern crosses 

of broiler chickens we have investigated minimum, av-

erage and maximum dose of the researched supple-

ment. 

RESULTS AND DISCUSSIONS  
A study of morphological and biochemical in-

dexes of blood of chickens-broilers is undertaken for 

the use of the investigated addition of probiotic Entero-

active on the basis of lactics of sort of Lactobacillus and 

Enterococcus.  

The additional use of middle dose of feed addition 

in feeding of chickens-broilers assists a tendency to the 

increase of content general a squirrel on the 3,5%. For 

the consumption of addition of probiotic broilers with 

the mixed fodder are fix the increase of level of alanine 

aminotransferase (ALT) and aspartate aminotransfer-

ase (AST) (table 2).  

Table 2 

Biochemical parameters of blood of broiler chickens ( M  Ñ m, n = 4) 

Indicator 
Group 

1ï control 2 ï research 3 ï research 4 ï research 

Total protein, g/l 34.0 Ñ 4.05 29.5 Ñ 1.37 35.2 Ñ 3.03 32.5 Ñ 3.41 

Albumins, g / l 16.2 Ñ 1.59 12.7 Ñ 0.55 16.5 Ñ 1.52 15.5 Ñ 2.02 

Globulins, g / l 17.7 Ñ 2.51 16.7 Ñ 0.86 18.7 Ñ 1.52 17.0 Ñ 1.41 

ALAT, units / l 4.7 Ñ 1.72 4.0 Ñ 1.94 8.2 Ñ 1.44 5.0 Ñ 2.45 

AsAT, units / l 198.5 Ñ 24.85 190.5Ñ18.11 214.0Ñ9.82 221.2Ñ34.88 

Bilirubin, ɛmol / l 2.9 Ñ 0.32 4,2 Ñ 0,33* 3,1 Ñ 0,60 3,6 Ñ 0,78 

Alkaline phosphatase, units / l 1383.0Ñ222.3 1808.2Ñ82.0 1534.2 Ñ 149.8 1571.7Ñ344.6 

Cholesterol, mmol / l 2.4 Ñ 0.20 2.7 Ñ 0.26 2.5 Ñ 0.27 2.5 Ñ 0.26 

Triglycerides, mmol / l 0.69 Ñ 0.20 1.04 Ñ 0.24 0.95 Ñ 0.095 1.05 Ñ 0.07 

Glucose, mmol / l 7.5 Ñ 0.76 8.8 Ñ 1.14 7.7 Ñ 0.45 7.9 Ñ 1.01 

Creatinine, ɛmol / l 9.5 Ñ 1.37 13.0 Ñ 3.80 10.7 Ñ 2.68 10.5 Ñ 5.61 

Urea, mmol / l 1.3 Ñ 0.28 1.4 Ñ 0.28 1.6 Ñ 0.51 1.4 Ñ 0.44 

Calcium, mmol / l 2.7 Ñ 0.21 2.7 Ñ 0.22 2.5 Ñ 0.26 2.5 Ñ 0.30 

Phosphorus, mmol / l 2.3 Ñ 0.11 2.3 Ñ 0.16 2.2 Ñ 0.25 2,2 Ñ 0.22 

 

Use in broiler diets minimum dose of probiotics 

increases levels of bilirubin in 44.8%, 12,5% choles-

terol, glucose 17,3% and creatinine 36,8%. Under act 

of probiotic content of haemoglobin increases for a bird 

on the 14,0% amount of leucocytes of 16,0% action of 

probiotic a positive tendency is set to the increase of 

content of segmented neutrophils and lymphocytes for 

broilers on by the 1,3%.  

The study found that probiotic supplement im-

proves metabolism by strengthening the respiratory 

function of blood and increases the protective functions 

of the body. Thus, the general picture of blood found 
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that broiler chickens, which in addition to the feed con-

sumed probiotic supplements, significant changes in 

the morphological and biochemical indices of blood 

and the negative impact of probiotic organism birds 

were observed. It was established that the optimum 

dose administration in broiler complete feed probiotic 

supplements are in amount: 0,25% in 1-10 days age, 

0,1% at 11-28 days age, 0,05% in the 29-42 age daily 

weight feed for broiler chickens. 

The feeding by probiotics also influenced the nu-

trient contents in pectoral and thigh muscles of broiler 

chickens (table 3). 

The broiler chickens dry matter contents of the 

second poultry group white meat increases by 0.2% 

(ʈ<0.01); the broiler chickens dry matter contents of 

the fourth poultry group red meat increases by 0.1% 

(ʈ<0.05) under the action of probiotics than in control 

group. 

Table 3 

The chemical composition of broiler chickens meat, % ( M Ñ m, n = 4) 
(in air-dry matter) 

Indicator 
Group 

1ï control 2 ï research 3 ï research 4 ï research 

White meat 

Dry matter 92,4 Ñ 0,03 92,6 Ñ 0,02**  91,7 Ñ 0,10**  92,3 Ñ 0,01* 

Protein 73,1 Ñ 0,87 73,5 Ñ 0,07 73,6 Ñ 0,21 73,3 Ñ 0,10 

Fat 5,5 Ñ 0,04 6,7 Ñ 0,04***  5,8 Ñ 0,01***  5,6 Ñ 0,02 

Ash 4,12Ñ0,031 4,21Ñ0,082 4,43Ñ0,032***  4,87Ñ0,009***  

Red meat 

Dry matter 92,6 Ñ 0,01 92,6 Ñ 0,06 92,5 Ñ 0,02**  92,7 Ñ 0,02**  

Protein 60,8 Ñ 0,30 55,4Ñ0,19***  58,8 Ñ 0,18**  58,9 Ñ 0,16**  

Fat 22,1 Ñ 0,05 25,0Ñ0,05***  26,0 Ñ 0,05***  24,9 Ñ 0,07***  

Ash 3,6 Ñ 0,02 4,0 Ñ 0,04***  3,4 Ñ 0,02***  3,6 Ñ 0,01 

 

However, the poultry of the third group has the 

lower level of dry matter in pectoral muscles by 0.7 % 

and in thigh muscles by 0.1% (ʈ<0.01). 

The protein contents in pectoral muscles donôt 

change considerably, but this thigh muscles indicator is 

lower for poultry of the second group by 5.4% 

(ʈ<0.001), the third group by 2.0% and the fourth group 

by 1.9% than in control group. 

The consumption of probiotic Entero-active facil-

itates the fat percentage in white and red poultry meat; 

it is 1.2 and 2.9% (ʈ<0.001) for the second group, 0.3 

and 3.9% (ʈ<0.01) for the third group; the forth group 

has the increasing of fat percentage only in pectoral 

muscles by 2.8% (ʈ<0.001) than in control group.  

The white meat of the forth group has the highest 

ash level, it is higher by 0.75% (ʈ<0.001) than in con-

trol group; the red meat of the second group has the 

highest ash level; it is higher by 0.4% (ʈ<0.001) than 

in control group; it is observed under the action of pro-

biotic. 

The research of minerals in meat of researched 

poultry was conducted in order to investigate the influ-

ence of probiotic supplement on the broilers meat (table 

4).  

Table 4 

Mineral contents of broiler chicken pectoral muscles (ʄ Ñ m, n=4) 

(in absolutely dry matter) 

Element 
Group 

Control Experimental II Experimental III Experimental IV 

P, g/kg 12.6 Ñ 0.08 12.4 Ñ 0.08 12.9 Ñ 0.04* 13.2Ñ0.04***  

Ca, g/kg 0.41 Ñ 0.003 0.33Ñ0.006***  0.36Ñ0.001***  0.39Ñ0.003** 

Mg, g/kg 0.427Ñ0.0002 0.444Ñ0.0020***  0.426Ñ0.0016 0.431Ñ0.0009**  

Fe, mg/ kg 379.1 Ñ 1.68 230.1Ñ1.74***  555.4Ñ6.90***  291.5Ñ3.56***  

Zn, mg/ kg 29.3 Ñ 0.11 25.5Ñ0.09***  28.5Ñ0.06***  27.9 Ñ0.20**  

Mn, mg/ kg 6.7 Ñ 0.86 4.5 Ñ 0.77 7.6 Ñ 0.31 4.3 Ñ 0.32* 

Cu, mg/ kg 1.1 Ñ 0.05 0.3 Ñ 0.02***  0.6 Ñ 0.07**  1.2 Ñ 0.02 

 

The additional usage of probiotics as a component 

of mixed fodder for broiler chickens facilitated the in-

creasing of phosphorus contents by 2.3% (ʈ<0.05) for 

the third group and by 4.7% (ʈ<0.001) for the fourth 

group than in control group. 

The decreasing of calcium contents was observed; 

it was lower by 19.6 (ʈ<0.001), 12.2 (ʈ<0.001) and 

4.9% (ʈ<0.01) in the second, third and fourth group. 

The contents of magnesium in the pectoral mus-

cles of broiler chickens fed by feed additive signifi-

cantly increased in the second group by 3.9% (P 

<0.001) and fourth group by 0.9% (P <0.01) than in 

control group. 

It is interesting to note that usage of probiotic sup-

plement average dose increases the iron contents in the 

white meat by 46.5% (ʈ<0.001), this rate decreases by 

39.4% (P <0.001) and 23.2% (P <0.001) respectively 

under minimal and maximum dose than the control 

sample. 

The highest manganese contents has the white 

meat of the third group; it is higher by 13.4%, although 

significant difference with the control group wasnôt ob-

served. The fourth group has the lower contents of this 
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trace element by 35.9% (ʈ<0.05) than the control group 

has. 

The usage of probiotic supplement has positive in-

fluence on the mineral contents of white meat, but it 

causes the decreasing of copper contents in the second 

and third groups by 72.8 and 45.5% (ʈ<0.001 and 

ʈ<0.001) than in the control group. 

It should be mentioned that poultry fed by probi-

otics has the lower zinc contents in pectoral muscles; it 

was lower by 13.0% (ʈ<0.001) in the second group, by 

2.8% (ʈ<0.001) in the third group and by 4.8% 

(ʈ<0.01) in the fourth group than in control group. 

The research of mineral contents of red meat of 

researched poultry has given an opportunity to prove 

that the level of macro- and microelements was differ-

ent under the action of probiotic (table 5).  

Table 5 

The mineral content of broiler chicken thigh muscles (ʄ Ñ m, n=4) 

Element 
Group 

Control Experimental II Experimental III Experimental IV 

P, g/kg 10.5 Ñ 0.07 9.0 Ñ 0.28**  9.3 Ñ 0.08***  11.0 Ñ 0.10** 

Ca, g/kg 0.244Ñ0.0027 1.011Ñ0.0050***  0.296Ñ0.0005***  0.419Ñ0.0032***  

Mg, g/kg 0.363Ñ0.0011 0.351Ñ0.0015***  0.324Ñ0.0004***  0.360 Ñ 0.001* 

Fe, mg/ kg 492.0 Ñ 4.15 560.3 Ñ 4.73***  839.1 Ñ 8.39***  826.3Ñ6.36***  

Zn, mg/ kg 66.4 Ñ 0.41 65.6 Ñ 0.27 70.0 Ñ 0.06***  69.4 Ñ 0.08***  

Mn, mg/ kg 7.3 Ñ 1.34 6.1 Ñ 0.25 9.6 Ñ 0.54 8.6 Ñ 0.50 

Cu, mg/ kg 0.73 Ñ 0.01 3,1 Ñ 0.39***  0.94 Ñ 0.04**  2.1 Ñ 0.03***  

 

According to the results of research the largest 

quantity of phosphorus was in the fourth group, it was 

larger by 4.7% (ʈ<0.01); the smallest quantity was in 

the second and third groups, it was smaller respectively 

by 14.3% (ʈ<0.01) and 11.5% (ʈ<0.001) than in con-

trol group.  

It should be mentioned that the calcium contents 

of broiler chicken thigh muscles increaseʚ under the ac-

tion of probiotic; it is increased 4.1 times (ʈ<0.001) in 

the second group, by 21.3% (ʈ<0.001) in the third 

group, and by 71.7% (ʈ<0.001) in the forth group in 

comparison with the control group. 

It was proved that probiotic supplements causes 

reducing red meat magnesium in the second, third and 

fourth groups, respectively by 3.4 (ʈ<0.001), 10.8 

(ʈ<0.001) and 0.9% (ʈ<0.05) in comparison with the 

first group. 

The iron content of the thigh muscle was higher 

than benchmark in all experimental groups fed by pro-

biotic; it was higher by 13.8% (ʈ<0.001) in the second 

group, by 70.5% (ʈ<0.001) in the third group and by 

67.9% (ʈ<0.001) in the fourth group. 

The researched additive also had a notable positive 

effect on the zinc level in the red meat. The third and 

the forth group had the largest portion of this trace ele-

ment; it was higher by 5.4 % (ʈ<0.001) in the third 

group and by 4.5 % (ʈ<0.001) in the fourth group than 

the control sample. 

The highest amount of manganese was found in 

the third group at 31.5%, but significant difference 

from the control group was not found. 

It should be mentioned that the copper level in-

creases in thigh muscles of broilers of the second group 

in 4.2 times (ʈ<0.001), the third group by 28.7% 

(ʈ<0.01) and the fourth group in 2.8 times (ʈ<0.001) 

than in control group. The increase of this microele-

ment is within physiological norms. 

It was proved that poultry fed by researched addi-

tive had the higher lysine contents in the white meat 

that the control sample has; the second group had by 

0.8 % (ʈ<0.001), the third one had by 0.19% (ʈ<0.01) 

and the fourth had by 1.66% (ʈ<0.001) than the control 

group has (table. 6).  

The histidine decreases in the pectoral muscles of 

broilers if they are fed by average or maximum dose of 

probiotic; it decreases by 0.33% (ʈ<0.001) and 0.1% 

(ʈ<0.05) than in control group. However, the second 

group has a slight increase of this indicator by 0.03%; 

but significant differences werenôt found. 

The highest arginine contents were found in the 

meat of broilers from the second group; it was by 0.38% 

(ʈ<0,001) higher than in control one; the fourth group 

has the lowest its level; it was lower by 2.71% 

(ʈ<0.001) than in control group.  

The additional consumption of feed additive by 

broilers facilitates the increasing of valine and methio-

nine in the white meat; it was higher by 0.15 % 

(ʈ<0.01) it the second group, by 0.11% (ʈ<0.05) in the 

third one, and by 0.33% (ʈ<0.001) in the fourth one 

than on control group.  
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Table 6 

Amino acid composition of the pectoral muscles of broiler chickens 

Amino acid 
Group 

Control Experimental II Experimental III Experimental IV 

Lysine  7.62 Ñ 0.038 8.42Ñ0.036***  7.81 Ñ 0.030** 9.28Ñ0.067***  

Histidine 3.83 Ñ 0.014 3.86 Ñ 0.020 3.50 Ñ 0.019***  3.73 Ñ 0.082* 

Arginine 7.53 Ñ 0.027 7.91Ñ0.035***  7.60 Ñ 0.066 4.82Ñ0.106***  

Threonine 5.11 Ñ 0.012 5.13 Ñ 0.023 5.16 Ñ 0.031 5.18 Ñ 0.079 

Valine 5.50 Ñ 0.22 5.65 Ñ 0.30**  5.66 Ñ 0.026** 5.52 Ñ 0.072 

Methionine 3.15 Ñ 0.022 3.26 Ñ 0.023* 3.48 Ñ 0.016***  3.32 Ñ 0.083 

Isoleucine 5.53 Ñ 0.015 5.32Ñ 0.014***  5.24 Ñ 0.022***  4.83Ñ0.048***  

Leucine 9.40 Ñ 0.065 9.39 Ñ 0.030 9.50 Ñ 0.061 9.04 Ñ 0.132* 

Phenylalanine 4.52 Ñ 0.023 4.68 Ñ 0.023** 4.69 Ñ 0.035** 4.63 Ñ 0.045 

 

The isoleucine contents of poultry pectoral muscle 

were lower in the second, third and fourth groups than 

in control one by 0.21% (ʈ<0.001), 0.29% (ʈ<0.001) 

and 0.7% (ʈ<0.001) respectively. 

In addition, the decrease of leucine proportion was 

observed in the fourth group under the action of probi-

otic, it was by 0.36% (ʈ<0.05) lower than in control 

one. Meanwhile, its highest level was in the third group 

(by 0.1%), but significant differences with control 

group werenôt found. 

There are also quantitative amino acid changes in 

the thigh muscle of broiler chickens under the influence 

of probiotic (table 6). 

The level of essential amino acids such as lysine 

and histidine has increased in the broilers red meat un-

der the action of researched preparation; it has in-

creased in the fourth group by 0.05 and 0.08% (ʈ<0.05 

and ʈ<0.01) respectively. However, the meat of the 

second group poultry has lower indicator of amino ac-

ids mentioned above, it is lower by 0.29 and 0.12% 

(ʈ<0.001) respectively. 

Table 6 

Amino acid composition in thigh muscle of broiler chickens 

Amino acid 
Group 

Control Experimental II Experimental III Experimental IV 

Lysine  8.82 Ñ 0.007 8.53 Ñ 0.017***  8.78 Ñ 0.004** 8.87 Ñ 0.019* 

Histidine 2.95 Ñ 0.008 2.83 Ñ 0.017***  2.85 Ñ 0.015** 3.03 Ñ 0.019** 

Arginine 7.06 Ñ 0.010 6.65 Ñ 0.029***  7.04 Ñ 0.011 7.06 Ñ 0.026 

Valine 5.23 Ñ 0.009 5.10 Ñ 0.019***  5.05 Ñ 0.017***  5.13Ñ 0.012***  

Methionine 3.00 Ñ 0.003 2.81 Ñ 0.020***  2.89 Ñ 0.005***  2.97 Ñ 0.005** 

Isoleucine 4.83 Ñ 0.011 4.74 Ñ 0.008***  4.74 Ñ 0.002***  4.81 Ñ 0.008 

Leucine 8.49 Ñ 0.017 8.28 Ñ 0.028***  8.29 Ñ 0.005***  8.48 Ñ 0.008 

Phenylalanine 4.41 Ñ 0.004 4.40 Ñ 0.120 4.34 Ñ 0.008***  4.39 Ñ 0.005* 

 

The arginine amount in the red meat decreases by 

0.41% (ʈ<0.001) in the second group, however the 

fourth group has this indicator at the control level.  

It should be mentioned that threonine amount de-

creases in the red meat by 0.48% (ʈ<0.001) in the sec-

ond group and by 0.29% (ʈ<0.001) in the third group, 

however the fourth group has this indicator at the con-

trol level. 

The usage of researched additive as a part of broil-

ers diet influences on the decreasing of valine and me-

thionine level in the thigh muscles by 0.13 and 0.19% 

(ʈ<0.001) in the second group, by 0.18 and 0.11% 

(ʈ<0.001) in the third group, by 0.1 and 0.03% 

(ʈ<0.001 and ʈ<0.01) in the fourth group than in con-

trol one. 

The contents of isoleucine and leucine in the thigh 

muscles of the poultry from the second group is by 0.09 

and 0.21% (ʈ < 0.001) lower; from the third group is 

by 0.09 and 0.2% (ʈ < 0.001) lower than in similar sam-

ples of the first group. It should be mentioned that 

amino acids amount does not differ considerably from 

the meat of the fourth group. 

Conclusions: 

1. Use in broiler diets minimum dose of probiot-

ics increases levels of bilirubin in 44.8%, 12,5% cho-

lesterol, glucose 17,3% and creatinine 36,8%. 

2. The adding of minimal dose of probiotic sup-

plement to the broiler chickens diet increases the dry 

matter by 0.2%, fat by 1.2% in the pectoral muscles, the 

ash by 0.4% in the thigh muscles; the feeding of aver-

age dose of supplement increases the fat level in mus-

cles by 3,9%; the usage of maximum probiotic dose in-

creases the ash by 0.75% in the pectoral muscles, the 

dry matter contents is 0.1 % higher in the thigh muscles 

than in control group. 

3. The feeding of minimal dose of probiotic sup-

plement increases the Mg contents by 3.9 % in the pec-

toral muscles, the level of ʉʘ by 4.1 times and Cu by 

4.2 times in the thigh muscles. The usage of the average 

level of probiotic increases the level of Fe by 46.5% in 

the pectoral muscles and by 70.5% in the thigh muscles, 

the Zn level increases by 5.4% in the thigh muscles. 

The maximum dose of probiotic increases the P level 

by 4.7% both in the thigh and pectoral muscles. 

4. It was proved that feeding of maximum dose 

(0.25% for the age of 1-10 days, 0.1% for the age of 11-

28 days, 0.05% for the age of 29-42 days, daily to feed 
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the masses) of probiotic supplement Entero-active to 

the broiler chickens stimulates the synthesis of such es-

sential amino acids in the pectoral muscles as lysine by 

1.66% and threonine by 0.07% than in control group. 

The consumption of average dose of supplement 

(0.125% for the age of 1-10 days, 0.05% for the age of 

11-28 days, 0.025% for the age of 29-42 days, daily to 

feed the masses) increases the level of valine by 0.16%, 

methionine by 0.33%, leucine by 0.1% and phenylala-

nine by 0.17% than in control group. The usage of min-

imal dose (0.062% for the age of 1-10 days, 0.025% for 

the age of 11-28 days, 0.0125% for the age of 29-42 

days, daily to feed the masses) increases the histidine 

by 0.03% and arginine by 0.38% than in control group. 

In addition, the maximum dose of probiotic increase the 

level of lysine and histidine by 0.05% and 0.08% action 

in the thigh muscles of broilers, compared with the con-

trol. 
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PRODUCTIVITY OF MEAT QUAILS UNDER THE ACTION OF ENZYME PREPARATIONS  

 

Abstract. 
The research data on meat quails of the Pharaoh breed are presented in the paper. The enzyme alphalad 

application enhances anabolic processes causing an increase in average daily gain by 6.9% during the growing 

period from 7 to 14 days of age. The tendency to increase the average daily gain of the experimental group was 

observed throughout the growing period. The live weight of 56-day quails of the experimental group prevailed by 

8.0% of females and 5.5% of males. Slaughter rates are characterized by an increase of 8.0% in the weight of the 

gutted carcass, including the greater weight of the pectoral muscles by 22.5%. The main researched hematological 

parameters were within the physiological norm. 

 

Keywords: quails, enzymes, feeding, growths, hematological parameters. 

 

Introduction . Enzymes have a different mecha-

nism of action on the body of animals than hormones 

and biostimulants. They are not accumulated in the an-

imal body and livestock products as a part of the final 

products. Animals and poultry produce their own en-

zymes in the digestive tract they are the hydrolysis of 

feed nutrients. Adult animals can digest up to 60-70% 

of feed nutrients, although the digestive glands produce 

sufficient amounts of pepsin, trypsin, amylase, lipase 

and other digestive enzymes. It is known that young an-

imals are born with an underdeveloped digestive en-

zyme system [1]. 

The main concentrated poultry feeds are corn, bar-

ley, oats, rye, non-food wheat and products of their pro-

cessing. Their potential is not fully used by the body 

due to the high fiber content, oats and barley contain it, 

respectively, 9-12 and 4-7%, if you peel the grain, the 

fiber content is reduced to 2.5-3.5 % in barley and up 

to 4-4.5% in oats, while the digestibility of the sub-

stances of these feeds, are although increasing [2]. 

The low digestibility of cereals is caused by sig-

nificant amounts of other non-starch polysaccharides 

they contain, in particular beta-glucans and pentosans. 

They are contained in the cell walls of the grain endo-

sperm and remain after oeeling. According to general-

ized data, the main anti-nutrients of wheat, rye and trit-

icale are pentosans, most of which are arabinoxylans 

[3]. 

Materials and methods of research 

The object of research was the growth, safety, me-

tabolism and productivity of quails fed by the enzyme 

preparation. 

Forty 7-day quails of the Pharaoh breed were se-

lected for the experiment. Two groups were formed by 

the principle of analogues; each group included 20 

heads. The duration of the experiment is up to 56 days. 

The group I was a control, the group II was experi-

mental. Live weight and age of quails were taken into 

account selecting groups. The quails of group I have re-

ceived a basic diet, balanced by feeding norms, and the 

quails of group II were additionally fed by an enzyme 

preparation. The living conditions corresponded to the 

scientific zoohygienic standards for this species. The 

feeding patterns are presented in Table 1. 

According to the general scheme of researches, the 

influence of enzyme preparation on fattening and meat 

qualities of quails at the age from 7 to 56 days was re-

searched. 

Table 1 

Feeding patterns 

Group Duration, days Quails number, heads Feeding characteristics 

I - control 56 20 BD (complete feed) 

II - experimental 56 20 BD + Alphalad (0.15 kg per 1 ton) 

 

Taking into account research data, it should be noted the positive effect of the drug Alphalad on the fattening 

and meat qualities of quails (Table 2). 
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Table 2  

Live weight of quails, g  

Age, days 
Group 

I - control II - experimental 

7 38.7 Ñ0.40 38.9 Ñ0.51 

14 83.2 Ñ1.20 86.5 Ñ1.43 

21 138 Ñ2.80 144 Ñ2.89 

28 179 Ñ4.7 190.4 Ñ4.1 

35 
females 259.6 Ñ3.6 275.4 Ñ2.8 

males 248.3 Ñ4.9 250.8 Ñ4.5 

42 
females 299.3 Ñ5.4 324 Ñ4.7 

males 268.3 Ñ4.3 273.9 Ñ4.0 

49 
females 326.5 Ñ5.1 337.6 Ñ2.9 

males 292.6 Ñ4.3 303.9 Ñ2.1 

56 
females 347.6 Ñ5.6 375.6 Ñ6.2 

males 299.5 Ñ3.1 316 Ñ4.2 

 

The live weight of 7-day quails of both groups did 

not differ significantly, it proves the correct selection of 

poultry for the experiment. 

The live weight of 14-day experimental quails was 

by 3.9% more than the live weight of the control group 

quails. 

The live weight of 21-day experimental quails fed 

by enzyme preparation was by 4.3% more than the live 

weight of the control group quails. 

The poultry live weight increase in of is observed 

throughout the growing period in the experimental 

group. The enzymes inclusion causes an increase in the 

transformation of feed nutrients in the product and an 

increase in poultry body weight by 5.5-8% compared to 

the control. 

The indicators of absolute live weight gain have 

also changed (Table 3).  

Table 3 

Absolute live weight gain, g 

Age, days 
Group 

I - control II  - experimental 

7-14 44.5 Ñ1.34 47.6 Ñ1.42 

15-21 54.8 Ñ 2.7 57.5 Ñ3.2 

22-28 41 Ñ2.79 46.4 Ñ2.9 

29-35 74 Ñ2.45 72.7 Ñ2.53 

36-42 
females 39.7 Ñ2.17 48.6 Ñ2.45 

males 20 Ñ1.78 23.1 Ñ2.14 

43-49 
females 27.2 Ñ2.4 28.9 Ñ2.5 

males 24 Ñ1.96 30 Ñ2.13 

50-56 
females 21.1 Ñ2.17 38 Ñ2.35 

males 6.9 Ñ2.39 12.1 Ñ2.56 

 

The poultry additionally fed by enzyme had higher 

absolute gains by 6.9% during the rearing period from 

7 to 14 days of age. 

The rate of live weight increase can also be esti-

mated from the average daily gains of the whole body 

during the growing period (Table 4). The tendency to 

increase the average daily gain of the experimental 

group was observed throughout the growing period. 

Thus, considering quail growth, it can be noted 

that the poultry fed additionally by enzyme preparation 

to the compound feed, exceeded the analogues of the 

experimental group by live weight, absolute and aver-

age daily gain. 

Table 4 

Average daily live weight gain 

Age, days 
Group 

I - control II  - experimental 

7-14 6.35 6.8 

15-21 7.8 8.2 

22-28 5.8 6.6 

29-35 10.6 10.4 

36-42 
females 5.7 6.9 

males 2.8 3.3 

43-49 
females 3.9 4.1 

males 3.4 4.3 

50-56 
females 3.0 5.4 

males 1.0 1.7 
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The research data on the indicators of slaughter of quails indicate a positive effect of the added enzyme prep-

aration on their meat productivity (Table 5). 

Table 5 

Indicators of quailôs slaughter, g 

Indicator 
Group 

I - control II - experimental 

Pre-slaughter live weight 298.4 Ñ28.3 316.5 Ñ30.4 

Ungutted carcass weight 280.5 Ñ25.1 303 Ñ26.1 

Semi-gutted carcass weight 255 Ñ25.0 275.9 Ñ26 

Gutted carcass weight 211.9 Ñ21.3 228.9 Ñ22.4 

Weight of edible parts:   

pectoral muscles 48.7 Ñ7 59.7 Ñ7.5 

pelvic limb muscles 29.7 Ñ6.3 36.5 Ñ6.2 

skin 16.9 Ñ3.2 18.3 Ñ3.0 

internal fat 12.7 Ñ1.2 17 Ñ1.4 

gizzard 2.2 Ñ0.3 3.4 Ñ0.5 

Weight of non-edible parts:   

head 12.7 Ñ0.8 12.9 Ñ0.3 

limbs 5.1 Ñ0.2 5.5 Ñ0.5 

 

The pre-slaughter weight of quails of the experi-

mental group was by 6% higher than the live weight of 

the control group. 

According to the pre-slaughter weight changes, 

the weight of un-gutted, semi-gutted and gutted car-

casses have also changed. 

The nutritional value of meat is determined by its 

chemical composition reflecting feeding poultry pecu-

liarities. The chemical composition of the pectoral mus-

cles of the experimental quails is given in Table 6. 

Table 6 

Chemical composition of the pectoral muscles, % 

Indicator 
Group 

I - control II - experimental 

Water  71.8 Ñ0.17 71.3 Ñ0.31 

Dry matter 28.2 Ñ0.17 28.7 Ñ 0.31 

Ash 1.6 Ñ0.12 1.4 Ñ0.1 

Organic matter 25.6 Ñ0.1 27.5 Ñ0.21 

Protein 21.7 Ñ0.07 23.3 Ñ0.13 

Fat 3.5 Ñ 0.2 3.7 Ñ0.18 

NFE 0.4 Ñ 0.1 0.5 Ñ0.14 

  

According to the table, the chemical composition 

of quail meat has not changed significantly. However, 

if we pay attention to the content of the main indicators 

characterizing the quality and nutritional value of meat, 

i.e. the content of dry matter, protein and fat, there is a 

tendency to dominate in the experimental group. 

It should be noted that hematological parameters 

are a marker of productivity, metabolism and resistance 

of animals [4]. 

Blood test is one of the main stages of feeding 

monitoring. Morphological studies of the blood of quail 

meat as a relatively new object of industrial poultry will 

expand the understanding of the relationship between 

blood parameters and mechanisms of homeostasis reg-

ulation. 

Table 7 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʦʚʽ ʧʝʨʝʧʝʣʽʚ 

Indicator 
Group 

I - control II - expetimental 

Erythrocytes (T / l) 3.06 Ñ0.07 3.4 Ñ0.04 

Leukocytes (G / l) 30.1 Ñ0.9 29.8 Ñ0.6 

Platelets G / l 84.9 Ñ6.1 83.2 Ñ5.3 

Hemoglobin (g / l) 113.1 Ñ 3.6 112.3 Ñ3.1 

ESR (mm / hour) 1.6 1.5 
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The level of erythrocytes, hemoglobin and the rate 

of their clotting did not differ significantly between 

groups and had no significant changes. 

Conclusions 

1. Enzyme preparation alphalad application in-

creases the growth rate of quails of the breed Pharaoh 

by 5.5% for females and 8.0% for males. 

2. The slaughter indicators and edible parts weight 

increase under the action of the enzyme preparation. 

The meat quality has improved containing more pro-

tein. 

3. The introduction of a new feed factor did not 

have a negative impact on hematological parameters. 
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THE EFFECTIVENESS OF FEED WITH MANGANESE CHELATE COMPLEX APPLICATION FOR 

BROILER CHICKEN NUTRITION  

 

Abstract. 

According to the research results, the application of Multigain compound feed with chelate form of manga-

nese at the rate of 0.2 kg per ton of compound feed, increases the live weight of broiler chickens by 7.9%. It was 

also found that the average daily gains increased by an average of 8.95% since the third week of rearing. The 

absolute increase also increased by 8.1%. The intensity of growth had a positive effect on slaughter rates. The 

weight of ungutted carcass increased by 7.6%, and gutted carcass by 3.8%. 

 

Keywords: broiler chickens, organic manganese, growth, live weight, slaughter rates. 

 

Nowadays, enzymes, probiotics, prebiotics, phy-

tobiotics, and pollinators have become widespread 

among modern feed additives. 

However, chelated micronutrients are attracting 

more and more attention in poultry farming. They are 

known as fundamentally new chemical compounds in 

which the inorganic component of the metal and the 

amino acid are combined. Such compounds are funda-

mentally different from chlorides and oxides consider-

ing their biological properties. Thus, chelates are stable 

in acidic and alkaline environment, have good solubil-

ity and easily digestible form. 

The inorganic metal salts application was ineffec-

tive in many cases. Scientists claim that the best effect 

can be achieved by using complex compounds of met-

als with amino acids [1, 2]. 

Manganese is one of the most important microele-

ments ensuring the normal functioning of the animal 

body. It takes an active part in redox processes and tis-

sue respiration in animals, bone formation, affects the 

growth, reproduction of animals and hematopoiesis, 

regulates the function of endocrine organs, enhances 

the action of vitamins, is part of enzymes and is their 

activator [3, 5, 6, 7]. 

Manganese is obtained from food and partly from 

water [1-5]. However, the inorganic form of mineral 

compounds is relatively difficult to digest in animals, 

and increasing dose to achieve the optimal level of as-

similation in the body causes toxicosis in animals. 

Thatôs why, the search for the possibility of introducing 

biogenic metals into the diet of farm animals, including 

manganese in an easily digestible form, becomes of 

great practical importance [4]. 

The biological activity of a metal with amino acids 

increases hundreds of times [4]. However, the chelated 

forms of manganese application in animal feed requires 

comprehensive research. 

It is known that the main functions of manganese 

in animals are multifaceted. The main ones are related 

to redox reactions, effects on growth, hematopoiesis, 

and endocrine function. It is also known that it normal-

izes nitrogen and calcium-phosphorus metabolism [1]. 

According to scientists, birds need more manga-

nese than mammals. The higher level of metabolism is 

caused by manganese participation in the oxidative 

phosphorylation processes [2]. 

Thus, the aim of the research was to establish the 

organic manganese effect on productivity and basic he-

matological parameters. 
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The aim of these studies was to research the neg-

ligent form of manganese on the productivity and me-

tabolism of broiler chickens. 

Research methodology. Studies on manganese 

chelate complex effect were conducted at a research 

farm of Vinnytsia National Agrarian University. Two 

groups of experimental chickens cross Ross-308 were 

formed according to the principle of analogues; each 

group includes 20 heads in a group (Table 1). The ex-

perimental group was additionally fed by a chelated 

complex of manganese at the rate of 0.2 kg per ton of 

feed. The complete feed of the trademark Multigain 

was used in the experiment. According to the results of 

research, the intensity of growth of chickens was deter-

mined by their absolute, relative and average daily 

gains every 7 days. 

Analysis of the main hematological parameters 

was performed according to the generally accepted 

methods. Statistical processing of the obtained material 

was carried out by the M.O. Plokhinskyi method. 

Table 1 

Feeding patterns 

Group 
Period duration, days Number of 

chickens, heads 
Feeding features 

equalization basic 

I - control 7 37 20 BD (complete feed) 

II - experimental 7 37 20 BD+ (0.2 kg of manganese per ton of feed) 

 

Research results. As a result, it was found that the manganese chelate complex has a positive effect on the 

growth of broilers (Table 2). 

Table 2 

Live body weight of broiler chickens, g 

Age of chickens, days 
Group 

I - control II - experimental 

1 42.4 Ñ 0.56 42.5 Ñ 0.32 

8 171.2 Ñ 2.48 174.8 Ñ 2.41 

15 418.6Ñ 5.64 425.6 Ñ 7.45 

22 824.2 Ñ 8.55 858.2 Ñ 10.12* 

29 1262.4 Ñ 12.24 1320.2 Ñ14.76**  

36 1856.8 Ñ 22.32 1965.4Ñ18.11** *  

42 2452 Ñ 32.41 2648 Ñ 17.86** *  

 

The live weight has been increasing since the 22nd 

day of growth. The predominance of chickens in the ex-

perimental group was 7.9% on the 42nd day.  

The average daily chicken gains of the 2nd group 

exceeded their peers by 6.7% on the 22nd day of rearing, 

by 6.0% on the 29th day, by 8.5% on the 36th day, and 

by 14.7% at the end (Table 3). 

Table 3 

Average daily increase in chicken live weight, g 

Age of chickens, days 
Group 

I - control II - experimental 

8 18.4 Ñ 0.12 18.9Ñ 0.33 

15 35.3 Ñ 0.61 35.8 Ñ 0.45 

22 57.9 Ñ 0.45 61.8 Ñ0.78*** 

29 62.6 Ñ 0.74 66.4 Ñ 0.92** 

36 84.9 Ñ 1.02 92.2 Ñ 0.64***  

42 85.0 Ñ 1.44 97.5 Ñ 2.21*** 

 

It was also found that chickens of the experimental group consumed by 3 kg more, but per 1 kg of growth 

such costs were lower by 0.08 kg or 4.39% (Table 4). 

Table 4 

Indicators of feed consumption by experimental poultry 

Indicator 
Group 

Units of measurement I - control II - experimental 

Feed consumption:    

- during experiment in group kg 88 91 

- per head kg 4.4 4.55 

- per 1 kg of growth kg 1.82 1.74 

 

The control slaughter showed a positive effect of 

the researched form of manganese on the studied indi-

cators at the end of the experiment. 

The pre-slaughter weight increase by 8.2% had a 

positive effect on the weight of the ungutted carcass, 

which increased by 7.6%. the experimental group. 
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Table 5 

Slaughter rates of broiler chickens, g 

Indicator  
Group 

I - control II - experimental 

Pre-slaughter live weight 2,452 Ñ 67.42 2,655 Ñ 46.54* 

Ungutted carcass weight 2,316.5 Ñ 41.32  2,492.8 Ñ 32.25* 

Semi-gutted carcass weight 2,184.1 Ñ 30.17 2,236.7 Ñ 22.72 

Gutted carcass weight 1,895.6 Ñ 50.32 1,967.8 Ñ 26.14 

Slaughter output 77.3 74.1 

 

There were no significant changes in the internal organs weight of the experimental poultry (Table 6). 

Table 6 

Internal organs weight of the experimental poultry, g 

Indicator 
Group 

I - control II - experimental 

Liver 48.4 Ñ 4.82 50.5 Ñ2.31 

Pancreas 5.6 Ñ 2.41 5.8 Ñ 1.62 

Spleen 2.5 Ñ 0.12 2.8 Ñ 0.24 

Kidneys 12.8 Ñ 1.29 13.4 Ñ 1.34 

Heart 15.6 Ñ 1.19 15.8 Ñ 1.23 

Lungs 15.4 Ñ 1.28 16.4 Ñ 1.18 

 

A slight increase in the digestive organs weight can be associated with better anabolic processes in chickens 

of the experimental group (Table 7). 

 

Table 7 

Digestive organs weight of broiler chickens, g (M Ñ m, n = 4) 

Digestive organ 
Group 

I - control II ï experimental 

Esophagus 8.2 Ñ 0.62 8.4 Ñ 0.81 

Glandular stomach 7.6 Ñ 0.55 7.9 Ñ 0.48 

Gizzard 29.2 Ñ 1.14 30.6 Ñ 0.24 

Small intestine: 

duodenum 11.6Ñ 1.06 12.5 Ñ 2.32 

jejunum 31.2 Ñ 2.14 32.4 Ñ 4.39 

ileum 28.4 Ñ 3.65 30.2 Ñ 2.26 

Large intestine: 

right cecum 9.8 Ñ 1.49 10.4 Ñ 2.64 

left cecum 7.4 Ñ 1.16 8.2 Ñ 0.85 

rectum 2.1 Ñ 0.42 2.3 Ñ 0.26 

 

Conclusions: 1. Introduction of chelated manga-

nese complex at the rate of 0.2 kg per ton to the feed 

increases the live weight of broiler chickens by 7.9%, 

while the absolute increase increases by 8.1%, and feed 

costs are reduced by 4.3%. 

2. It was found that manganese with the amino 

acid did not have a significant effect on the develop-

ment of internal organs and their weight and improved 

slaughter indicators. 
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Abstract. 

Many industries used multilevel inverter in high-voltage applications, this transformer attains many merits 

such power factor rectification, product voltage arranging from power transmission and reduction of overall har-

monic distortions with a two-level inverter installed. As the numeral of planes growing, producing waveform which 

has more steps, resulting in a sine wave that oncoming very closely to the in-demand wave, so the waveforms with 

higher quality as THD approaches zero (reducing harmonics her the harmonic deformation rate of single-phase 

from three -thirteen (three, five, seven, nine, eleven and thirteen) level AC-DC converter will be presented. 

 

Keywords: Multilevel Inverter, TOTAL HARMONIC DEFORMATION THD. 

 

I - INTRODUCTION  

From more than fifty years ago, the multi-level in-

verter was relied upon, and since its use was restricted 

to plain levels, but with development from time while 

increasing in implementation, with the development of 

electronic circuits, multi-level inverter are promoted to 

become more complex as the numeral of levels in-

creased. 

Inverters is divided into two parts according to the 

dependence of its sources, the one that depends on the 

source of the voltage in general (divided into three new 

sections: a flying capacitor inverter [1], a diode clamp 

inverter [2,3], and a cascade H bridge inverter [4-6]), 

and another that depends on the current source [7]. 

The use of a multi-level inverter has many reasons, 

the most important of which is to reduce the voltage 

pressure on the switches, eliminate the problem of elec-

tromagnetic interference, reduce harmonics, and reduce 

losses [8], in spite of the shortcomings of its use such 

as complexity, increased cost and the need for more and 

more elements when the numeral of levels increases. 

II - Literature WORCK  

Multi -level transformer developed in recent years, 

these transformers are used with the front-end AC in-

verter with six switches to do the power factor rectifi-

cation and the four-switch full -bridge transformer to do 

the transformation of DC to DC [9]. This path is costly 

and complex and to lessen the cost and the power in-

tensity rising, the DC to DC power transformation and 

the PFC circuits are combined in one phase in a single-

phase PFC path, in which they share itself control cir-

cuit and power switch to implement the input current 

formation, electrical deposition, and narrow output 

voltage organization [10,11]. The advantages of the 

multi-level transformer we include as follows [9,12]: 

 
Figure 1. 3 Level Converter 

 

- EMI is low, because dv/dt. 

- Lower overall harmonic deformation 

- Reducing switching losses. 

 

Almost all strategies concern with output voltage 

waveform structure and demand an algorithm with a 
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feedback to administrate the dc power through all the 

three-level.  

The basic structure is a single-phase, three-level, 

single-phase, which will be the basis for designing  

the remaining levels, as shown in Figure 1 [13]. 

III - PROPOSED DIFFERENT LEVELS 

DIODE CLAMPED INVERTER  

Many strategies (open loop control) proposed to 

reduce the harmonic content, The main advantage of 

the multi-level inverter is its ability to raise the KV-

ampere rating as well as improve harmonic perfor-

mance, rising numeral of levels drove to an rising in 

power and output voltage with decreasing harmonic 

content, and Zero switching losses due to the disappear-

ance of PWM techniques. 

Several disadvantages including that it demand a 

huge numeral of switches, which means more cost and 

complicate if compared with the two level inverter. Ta-

ble 1 presents comparative research for three to thirteen 

level DCI. the conclusion specified drooping in THD 

with growing levels as shown in figures 9-13. 

 
Figure 2: Single-Stage 3 Level Converter (Proposed) 

 

Diode clamped inverters transport the stairs prod-

uct voltage utilize sundry levels from DC voltages pro-

gressing by DC capacitors. a control method is too sim-

ple to be the base for other levels. as numeral of levels 

is rising sufficiently, the harmonic signification is de-

pressed sufficiently to avoid needing filters [14-16]. 

The switching sequences are dependent to gener-

ate the other-levels till the thirteen output voltage [17].  

Direct Pulse Generator is used to generate pulses, 

which are square wave pulses at the uniform time. The 

waveform parameters such as Amplitude, Phase delay, 

Pulse Width, and Period, set the output waveform shape 

as in figure 3. THD rate, Input voltage, Output regula-

tion voltage, Power factor magnitude, DC link voltage, 

and the capacitor voltage for three-level converter are 

shown in figures 4 to 8.  

.  

Figure 3. Direct Pulse Generator    Figure 4: Input Voltage (V= 100 V/div) 
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Figure 5: Output Voltage (V= 10 V/div, t= 0.1 Sec/div)  

 
Figure 6: Power Factor (t= 0.2 Sec/div) 
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Figure 7: Capacitors Voltage (V= 200 V/div, t= 0.1 Sec/div) 

 

IV - Total Harmonic Distortions (Experimental Results) 

 
Figure 8: THD average for 3 level converter. 

 

 
Figure 9: THD average for 5 level converter. 

 



ζColloquium - journal η # 8(95), 2021 / TECHNICAL SCIENCE 37 

 
Figure 10: THD average for 7 level converter. 

 

 
Figure 11: THD average for 9 level converter. 

 

 
Figure 12:  THD average for 11 level converter. 


