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ɸʥʥʦʪʘʮʠʷ. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 1 ʪʠʧʘ (ʉɼ1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝ-

ʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʥʘʨʫʰʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʨʪʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ ʢʘʨʠʝʩʘ ʫ ʜʝʪʝʡ ʩ ʉɼ1 ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝ-

ʩʢʠʝ ʘʩʧʝʢʪʳ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 60 ʜʝʪʝʡ ʩ ʉɼ1 ʚ 

ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ ʠ 40 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ʋʯʘʩʪʥʠʢʠ ʧʨʦʭʦʜʠʣʠ ʢʣʠʥʠʯʝʩʢʦʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʩʣʶʥʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʵʤʘʣʠ. ʇʨʦʪʦʢʦʣ ʣʝʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʨʠʦʟʥʳʭ ʧʦʣʦʩʪʝʡ ʠ ʘʢʪʠʚʘʮʠʠ ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʪʢʘʥʝʡ ʟʫʙʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ 

ʢʘʨʠʦʟʥʳʭ, ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ, ʫʣʫʯʰʝʥʠʝ ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʩʣʶʥʳ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʨʠʝʩʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʤʝʥʴ-

ʰʠʣʘʩʴ ʥʘ 46 %, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-6, TNF-Ŭ) ʠ ʫʣʫʯʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʙʥʦʛʦ ʙʠʦʮʝʥʦʟʘ. 

ɺʳʚʦʜʳ. ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʢʘʨʠʝʩʘ ʫ ʜʝʪʝʡ ʩ ʉɼ1, ʩʥʠʞʘʷ ʚʦʩ-

ʧʘʣʠʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʪʠʤʫʣʠʨʫʷ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ ʵʤʘʣʠ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘ-

ʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʣʝʯʝʥʠʷ ʜʝʪʝʡ ʩ 

ʉɼ1. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 1 ʪʠʧʘ, ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ, ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʷ ʵʤʘʣʠ, ʩʪʦʤʘʪʦʣʦ-

ʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʢʘʨʠʝʩ. 
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Abstract. Type 1 diabetes (T1D) is one of the most common chronic diseases in children and is associat-

ed with significant metabolic disturbances, including oral cavity disorders. The aim of this study was to assess 

the effectiveness of comprehensive laser therapy in the treatment of dental caries in children with T1D, with a 

focus on biochemical and clinical aspects. Materials and Methods. The study included 60 children aged 6ï12 

years with T1D and 40 healthy children. All participants underwent clinical and biochemical examinations, in-

cluding saliva composition analysis, identification of proinflammatory markers, microbiological testing, and 

quantitative assessment of dental enamel. The treatment protocol included the use of laser therapy for cavity 

treatment and activation of tooth tissue remineralization. Results and Discussion. Laser therapy led to a signifi-

cant reduction in the decayed, missing, and filled teeth index, enhanced enamel remineralization, and restored 

protective properties of saliva. In the study group, the number of caries-causing microorganisms decreased by 

46%, notably higher than in the control group. There was also a marked reduction in levels of proinflammatory 

cytokines (IL-6, TNF-Ŭ) and improvement in microbial biocenosis indicators. Conclusions. Laser therapy has 

proven effective in treating caries in children with T1D by reducing inflammatory activity and stimulating enam-
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el regeneration. The findings support the inclusion of laser therapy in personalized treatment protocols for chil-

dren with T1D. 

Keywords: type 1 diabetes, laser therapy, enamel remineralization, dental treatment, caries. 

 

ɺʚʝʜʝʥʠʝ. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 1 ʪʠʧʘ (ʉɼ1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ ʠ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ. ʆʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʉɼ1, ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʋ ʜʝʪʝʡ ʩ ʉɼ1 ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʘʨʠʝʩʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʠʟʤʝʥʝʥʠʝʤ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʩʣʶʥʳ [7]. ʉʥʠʞʝʥʠʝ ʩʝʢʨʝʮʠʠ ʩʣʶʥʳ, ʥʘʨʫʰʝ-

ʥʠʝ ʝʝ ʙʫʬʝʨʥʦʡ ʝʤʢʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩ-

ʪʘ ʢʘʨʠʝʩʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʚʢʣʶʯʘʷ Streptococcus mutans ʠ Lactobacillus spp. [1]. ɻʠʧʝʨʛʣʠʢʝʤʠʷ ʫ 

ʜʝʪʝʡ ʩ ʉɼ1 ʪʘʢʞʝ ʧʨʦʚʦʮʠʨʫʝʪ ʫʩʢʦʨʝʥʥʫʶ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʶ ʵʤʘʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʢʘʨʠʝʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ [6, 9]. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʳ-

ʩʦʢʫʶ ʩʣʦʞʥʦʩʪʴ ʣʝʯʝʥʠʷ ʢʘʨʠʝʩʘ ʫ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝ-

ʩʢʠʭ ʧʦʜʭʦʜʦʚ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʩʣʦʞʥʦʩʪʠ ʧʦʣʥʦʡ ʵʨʘʜʠʢʘʮʠʠ 

ʢʘʨʠʝʩʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ [3]. ʃʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʩʝʙʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʤ ʵʬ-

ʬʝʢʪʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ [5]. ʃʘʟʝʨʳ 

ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʨʠʝʩʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʨʝʤʠʥʝ-

ʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ ʠ ʫʩʢʦʨʷʪʴ ʨʝʛʝʥʝʨʘʮʠʶ ʤʷʛʢʠʭ ʪʢʘʥʝʡ [4]. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʦʚ ʫ ʜʝʪʝʡ ʩ ʉɼ1 

ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʣʶʥʳ ʠ ʩʦʩʪʦʥ̫ʠʝ ʪʢʘʥʝʡ ʧʦʣʦʩʪʠ 

ʨʪʘ. ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʠʤʝʥʝʥʠʠ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʉɼ1 ʦʛʨʘʥʠʯʝʥʳ, ʠ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʦʩ-

ʪʘʶʪʩʷ ʥʝʠʟʫʯʝʥʥʳʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʧʨʦʪʦʢʦʣʳ ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʨʦʚʝʩʪʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʝʯʝʥʠʷ [8]. ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʨʘʧʠʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʉɼ1. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʘʟʝʨʥʦʡ 

ʪʝʨʘʧʠʠ ʚ ʣʝʯʝʥʠʠ ʢʘʨʠʝʩʘ ʫ ʜʝʪʝʡ ʩ ʉɼ1, ʠʟʫʯʠʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʣʶʥʝ, ʢʣʠʥʠʯʝʩʢʫʶ ʜʠ-

ʥʘʤʠʢʫ ʠ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʣʘʟʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʬʦʨʤʘʪʝ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʢʣʶʯʘʣʦ ʜʚʘ ʢʣʶʯʝʚʳʭ ʵʪʘʧʘ: ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʜʝʪʝʡ ʩ ʉɼ1 ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʣʘ-

ʟʝʨʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 60 ʜʝʪʝʡ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʉɼ1 ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 6 ʜʦ 12 ʣʝʪ ʩ ʢʘʨʠʝʩʦʤ ʠʣʠ ʥʘʯʘʣʴʥʦʡ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʵʤʘʣʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʠʩʩʣʝʜʫʝʤʫʶ 

ʛʨʫʧʧʫ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʣʘ 40 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʪʦʤʘʪʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʚʦʟʨʘʩʪ ʦʪ 6 ʜʦ 12 ʣʝʪ, ʥʘʣʠʯʠʝ ʥʘʯʘʣʴʥʦʛʦ 

ʠʣʠ ʩʨʝʜʥʝʛʦ ʢʘʨʠʝʩʘ (ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʚʠʟʫʘʣʴʥʳʤ ʦʩʤʦʪʨʦʤ ʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʝʡ), ʘ ʪʘʢʞʝ ʧʠʩʴʤʝʥʥʦʝ 

ʩʦʛʣʘʩʠʝ ʨʦʜʠʪʝʣʝʡ ʥʘ ʫʯʘʩʪʠʝ ʨʝʙʝʥʢʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʀʩʢʣʶʯʘʣʠʩʴ ʜʝʪʠ ʩ ʪʷʞʝʣʳʤʠ ʩʠʩʪʝʤʥʳʤʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷʤʠ, ʢʨʦʤʝ ʉɼ1, ʪʝ, ʢʪʦ ʠʩʧʦʣʴʟʦʚʘʣ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʝ ʧʘʩʪʳ, ʬʪʦʨʠʜʳ ʠʣʠ ʘʥʪʠʩʝʧʪʠʯʝ-

ʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 3 ʤʝʩʷʮʝʚ, ʘ ʪʘʢʞʝ ʧʘʮʠʝʥʪʳ ʩ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʣʘʟʝʨʥʦʡ ʪʝʨʘ-

ʧʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʝʡ ɺʩʝʤʠʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ʠ ʙʳʣʦ ʦʜʦʙʨʝʥʦ ʣʦʢʘʣʴʥʳʤ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ. ɺʩʝ ʨʦʜʠʪʝʣʠ (ʟʘʢʦʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ) 

ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʮʝʣʷʭ, ʤʝʪʦʜʘʭ ʠ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʘʭ ʧʨʦʚʦ-

ʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʜʧʠʩʘʣʠ ʧʠʩʴʤʝʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʠʭ ʜʝʪʝʡ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʨʦʪʦʢʦʣ ʣʝʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 980 

ʥʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 0,5-1,0 ɺʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʨʠʦʟʥʳʭ ʧʦʣʦʩʪʝʡ. ɹʠʦʩʪʠʤʫʣʷʮʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ 

ʦʩʫʝɦʩʪʚʣʷʣʘʩʴ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʳʤ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 660 ʥʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 0,1 

ɺʪ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʘʢʪʠʚʘʮʠʶ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʃʘʟʝʨʥʦʝ ʣʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ 

ʩʝʘʥʩʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 7 ʜʥʝʡ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʣʝʯʝʥʠʷ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʬʪʦʨʠʜʩʦʜʝʨʞʘʱʠʭ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʧʘʩʪ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʙʳʣʠ 

ʧʨʠʤʝʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ. ʂʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʢʣʶʯʘʣʘ ʠʟʤʝʨʝʥʠʝ ʠʥʜʝʢʩʘ ʂʇʋ, ʜʠʘʛʥʦʩʪʠʢʫ 

ʢʘʨʠʝʩʘ ʠ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ DIAGNOdent, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʚʨʝʤʝʥʠ ʟʘʞʠʚʣʝʥʠʷ ʪʢʘ-

ʥʝʡ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʣʶʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ, ʬʦʩʬʘ-

ʪʦʚ ʠ ʛʣʶʢʦʟʳ, ʠʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ (IL-6, TNF-Ŭ), ʙʫʬʝʨʥʦʡ ʝʤʢʦʩʪʠ 

ʠ ʨʅ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʧʦʜʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʨʠʝʩʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(Streptococcus mutans, Lactobacillus spp.) ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʤʠʢʨʦʙʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ 

ʪʝʨʘʧʠʠ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʙʨʘʟʮʘʭ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ, ʧʦʣʫʯʝʥʥʳʭ ʜʦ ʠ 

ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʜʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ.ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʭr ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʠ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ ʜʣʷ ʚʳ̫ ʚʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 
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ʛʨʫʧʧʘʤʠ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ SPSS ʚʝʨʩʠʠ 25. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʢʘʨʠʦʟʥʳʭ, ʧʣʦʤʙʠʨʦʚʘʥʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ (ʂʇʋ) ʫ ʜʝʪʝʡ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʘʟʝʨʥʫʶ 

ʪʝʨʘʧʠʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ɼʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʂʇʋ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣ 5,7 Ñ 1,4, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʛʜʝ ʵʪʦʪ ʧʦʢʘ-

ʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 5,6 Ñ 1,3. ʆʜʥʘʢʦ ʧʦʩʣʝ ʢʫʨʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʠʥʜʝʢʩ ʂʇʋ ʩʥʠ-

ʟʠʣʩʷ ʜʦ 4,0 Ñ 1,1, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʥʠʞʝʥʠʶ ʥʘ 29,8 %. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʘʩʴ ʩʪʘʥ-

ʜʘʨʪʥʘʷ ʪʝʨʘʧʠʷ, ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʂʇʋ ʩʦʩʪʘʚʠʣʦ ʣʠʰʴ 12,5 %, ʠ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʜʦʩʪʠʛ 4,9 Ñ 1,2. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ (p < 0,01), ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʣʘʟʝʨʥʦʛʦ ʤʝʪʦʜʘ. ɼʠʥʘʤʠʢʘ ʟʘʞʠʚʣʝʥʠʷ ʪʢʘʥʝʡ ʪʘʢʞʝ ʧʦʢʘʟʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʣʘʟʝʨʥʦʡ 

ʪʝʨʘʧʠʠ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 7,2 Ñ 1,5 

ʜʥʷ, ʯʪʦ ʥʘ 26,5 % ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 9,8 Ñ 1,8 ʜʥʷ. ʉʦ-

ʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʞʠʚʣʝʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʙʠʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ ʣʘʟʝʨʘ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠ-

ʨʫʝʪ ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʫʣʫʯʰʘʝʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʢʘʥʝʡ.  

ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʣʝʯʝʥʠʷ. ɺ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʛʨʫʧʧʝ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʂʇʋ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʯʪʦ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʢʘʨʠʝʩʘ, ʥʦ ʠ 

ʫʣʫʯʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ. ɺʨʝʤʷ ʟʘʞʠʚʣʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ, ʙʫʜʫʯʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʨʦʯʝ, ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʣʘʟʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʫʩʢʦʨʷʪʴ ʧʨʦʮʝʩʩʳ ʨʝʧʘʨʘʮʠʠ ʟʘ 

ʩʯʝʪ ʤʦʜʫʣʷʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦʡ ʪʝ-

ʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʉɼ1 ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʨʘʞʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʫʣʫʯʰʝʥʠʡ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʚʘʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʣʘʟʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʜʣʷ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʣʝʯʝʥʠʷ ʢʘʨʠʝʩʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʝʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʪʦʜʦʤ DIAGNOdent ʚʳʷʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ ʫ ʜʝʪʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʣʘʟʝʨʥʫʶ ʪʝʨʘʧʠʶ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ. ɼʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʣʷʣʠ 78 Ñ 10 ʫʩʣʦʚ-

ʥʳʭ ʝʜʠʥʠʮ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʠ ʩʦʩʪʘʚʣʷʣʠ 75 Ñ 9 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ 

ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʜʦ 52 Ñ 8 ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʥʠʞʝʥʠʶ ʥʘ 33,3 %. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴh ʠʤ ï ʚʩʝʛʦ ʥʘ 13,3 %, ʩ 

ʢʦʥʝʯʥʳʤ ʟʥʘʯʝʥʠʝʤ 65 Ñ 10 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ. ɺ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʛʨʫʧʧʝ ʫʤʝʥʴʰʝʥʠʝ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʥʘ 33,3 % ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ 

ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʥʦ ʩʚʷʟʳʚʘʪʴ ʩ ʫʩʠʣʝʥʠʝʤ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʅʘʧʨʦʪʠʚ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠʩʴ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ 

ʣʝʯʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʥʘ 13,3 % ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʪʝʨʘʧʠʠ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʚʳʨʘʞʝʥʥʦʡ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʵʤʘʣʠ. ʈʘʟʣʠʯʠʷ ʚ ʠʩʭʦʜʥʳʭ ʠ ʢʦʥʝʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʣʠʷʥʠʝ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ ʪʚʝʨʜʳʭ ʪʢʘ-

ʥʝʡ ʟʫʙʘ. ɼʦ ʣʝʯʝʥʠʷ ʫʨʦʚʝʥʴ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʜʠʥʘʢʦʚʳʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʧʦʩʪʘʚʠʤʦʡ ʥʘʯʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʢʦʥʝʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʣʠʩʴ, ʦʪʨʘʞʘʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʪʦʜʦʤ 

DIAGNOdent ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ ʫ ʜʝʪʝʡ ʩ ʉɼ1, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ, 

ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʣʶʥʳ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʫ ʜʝʪʝʡ, ʧʨʦʭʦʜʠʚʰʠʭ 

ʣʘʟʝʨʥʫʶ ʪʝʨʘʧʠʶ. ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʩʣʶʥʝ ʜʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 0,85 Ñ 0,15 

ʤʤʦʣʴ/ʣ, ʘ ʧʦʩʣʝ ʢʫʨʩʘ ʣʘʟʝʨʥʦʡ ʪʝʨʘʧʠʠ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 1,15 Ñ 0,12 ʤʤʦʣʴ/ʣ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʘʥʘ-

ʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 0,82 Ñ 0,14 ʤʤʦʣʴ/ʣ, ʘ ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘʧʠʠ ʜʦʩʪʠʛʣʠ 

ʣʠʰʴ 0,95 Ñ 0,13 ʤʤʦʣʴ/ʣ. ʋʨʦʚʝʥʴ ʬʦʩʬʘʪʦʚ ʚ ʩʣʶʥʝ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʚʳʨʦʩ ʩ 2,0 Ñ 0,25 ʤʤʦʣʴ/ʣ 

ʜʦ 2,4 Ñ 0,2 ʤʤʦʣʴ/ʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʫʚʝʣʠʯʠʣʩʷ ʩ 2,1 Ñ 0,3 ʤʤʦʣʴ/ʣ 

ʜʦ 2,3 Ñ 0,25 ʤʤʦʣʴ/ʣ. ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʩʣʶʥʝ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʩʥʠʟʠʣʩʷ ʩ 0,43 Ñ 0,1 ʤʛ/ʤʣ ʜʦ 

0,34 Ñ 0,08 ʤʛ/ʤʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʡ ʜʠʥʘʤʠʢʝ ʫʣʫʯʰʝʥʠʷ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʥʠ-

ʞʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʙʳʣʦ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ï ʩ 0,45 Ñ 0,11 ʤʛ/ʤʣ ʜʦ 0,4 Ñ 0,1 ʤʛ/ʤʣ. ʇʦʢʘʟʘʪʝʣʴ ʨʅ 

ʩʣʶʥʳ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʧʦʚʳʩʠʣʩʷ ʩ 6,5 Ñ 0,2 ʜʦ 6,9 Ñ 0,3, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʩ 6,6 Ñ 0,2 ʜʦ 

6,7 Ñ 0,2. ɹʫʬʝʨʥʘʷ ʝʤʢʦʩʪʴ ʩʣʶʥʳ ʫ ʜʝʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 45 Ñ 5 % ʜʦ 54 Ñ 4 %, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ ʧʦʢʘʟʘʪʝʣʴ ʧʦʚʳʩʠʣʩʷ ʩ 46 Ñ 6 % ʜʦ 50 Ñ 




