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ɸʥʥʦʪʘʮʠʷ. ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʪʝʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʘʧʠʢʘʣʴʥʳʭ 

ʛʨʘʥʫʣʝʤʘʭ ʠ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ  ʫʛʣʫʙʣʝʥʠʝ ʧʦʥʠʤʘʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʷʭ. ʇʨʦʚʝʜʝʥʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʦʛʠ-

ʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 10 ʙʠʦʧʪʘʪʦʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪ ʠ ʛʨʘʥʫʣʝʤ (ʨʘʟʤʝʨ ʥʝ ʤʝʥʝʝ 10 ʤʤ). 

ʇʨʦʚʝʜʝʥʦ ʦʢʨʘʰʠʚʘʥʠʝ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ ʧʦ ɻʠʤʟʝ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʫʶ ʜʝʪʝʢʮʠʶ ʪʨʠʧʪʘ-

ʟʳ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʪʝʣ Anti-MastCellTryptaseantibody (ʢʣʦʥ ɸɸ1, #ab2378, ʨʘʟ-

ʚʝʜʝʥʠʝ 1:2000). ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʤʘʢʨʦʬʘʛʦʚ ʉD163 ʧʨʦʚʦʜʠʣʠ ʢʨʦʣʠʯʴʠʤʠ ʤʦ-

ʥʦʢʣʦʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ (ʢʣʦʥ [EPR19518], #ab182422, ʨʘʟʚʝʜʝʥʠʝ 1:500). ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʚʳʧʦʣʥʷʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ ZEISS AxioScope.A1 ʩ ʧʦʜʩʯʝʪʦʤ ʢʣʝʪʦʢ ʚ 30 ʧʦʣʷʭ ʟʨʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

Ĭ 20.  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʤʝʨʳ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʧʪʘʪʘʭ ʚʘʨʴʠʨʦ-

ʚʘʣʠʩʴ ʠ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 3 ʜʦ 21 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, ʬʦʨʤʘ ʯʘʱʝ ʙʳʣʘ ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ. ɺ ʙʠʦʧʪʘʪʘʭ 

ʛʨʘʥʫʣʝʤ ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʣʠʩʴ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʨʠʧʪʘʟʳ ʙʝʟ ʭʠʤʘʟʳ. ʂʨʦʤʝ ʪʦʛʦ, ʪʫʯ-

ʥʳʝ ʢʣʝʪʢʠ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ, ʯʝʤ ʚ ʘʧʠʢʘʣʴʥʳʭ ʛʨʘʥʫʣʝʤʘʭ. ʉʨʝʜʥʝʝ ʟʥʘ-

ʯʝʥʠʝ ʪʨʠʧʪʘʟʘʧʦʟʠʪʠʚʥʳʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 4,6 ʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʛʨʘʥʫʣʝʤʘʭ ʠ 

6,9 ʚ ʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ. ʊʫʯʥʳʝ ʢʣʝʪʢʠ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʧʦʜ ʢʠʩʪʦʟʥʳʤ 

ʵʧʠʪʝʣʠʝʤ, ʚʙʣʠʟʠ ʣʠʤʬʦʮʠʪʦʚ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʧʦʨʘʞʝʥʠʡ, ʢʦʥʪʘʢʪʠʨʫʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ. 

ɺʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʤʝʞʜʫ ʢʠʩʪʘʤʠ ʠ ʛʨʘ-

ʥʫʣʝʤʘʤʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʠʭ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʮ̫ʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪ-

ʥʦʡ ʪʢʘʥʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʣʠʤʬʦʮʠʪʘʤʠ ʠ ʤʘʢ-

ʨʦʬʘʛʘʤʠ, ʤʦʜʫʣʠʨʫʷ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠ̫ ʭ. ɼʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʤʝʭʘ-

ʥʠʟʤʦʚ ʘʢʪʠʚʘʮʠʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʦʤ 

ʘʧʨʦʙʠʨʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ, ʙʣʦʢʠʨʫʶʱʠʭ ʩʝʢʨʝʮʠʶ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʥʦʚʫʶ ʪʝʨʘʧʝʚʪʠʯʝ-

ʩʢʫʶ ʩʪʨʘʪʝʛʠʶ. 
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Abstract. We conducted a study of the protease profile of mast cells in apical granulomas and periapical 

cysts, the aim of which was to deepen the understanding of inflammatory and immunological phenomena in 

periapical lesions. A morphological and immunohistochemical study was conducted on 10 biopsies of periapical 

cysts and granulomas (at least 10 mm in size). Hematoxylin-eosin and Giemsa staining was performed. 

Immunohistochemical detection of mast cell tryptase was performed using Anti-MastCellTryptaseantibody 

(clone AA1, #ab2378, dilution 1:2000). Immunohistochemical staining of CD163 macrophages was performed 

using rabbit monoclonal antibodies (clone [EPR19518], #ab182422, dilution 1:500). Morphometric analysis was 

performed using a ZEISS AxioScope.A1 microscope, with cell counting in 30 fields of view at a magnification 

of x20. The results showed that the size of the mast cells in the biopsies varied from 3 to 21 microns in diameter, 

and they were mostly round or oval in shape. In the biopsies of the granulomas, there were mostly mast cells 

with the presence of tryptase but not chymase. Additionally, the mast cells were more abundant in the periapical 

cysts than in the apical granulomas. The average number of tryptase-positive mast cells per field of view was 4.6 

in periapical granulomas and 6.9 in apical cysts. Mast cells were localized in areas of active inflammation, under 

the cystic epithelium, near lymphocytes, and on the periphery of the lesions, in contact with the surrounding 

bone tissue. The observed differences in the number and functional activity of mast cells between cysts and 

granulomas suggest their involvement in the regulation of chronic inflammation and bone resorption. In conclu-
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sion, it was noted that mast cells can interact with lymphocytes and macrophages, modulating the immune re-

sponse in periapical lesions. Further study of the mechanisms of mast cell activation opens up prospects for the 

development of research and clinical testing of drugs that block the secretion of mast cells, providing a new ther-

apeutic strategy. 

Keywords: apical granulomas, apical cysts, mast cells, triptase, macrophages. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʫʯʥʳʝ ʢʣʝʪʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʯʝʣʦ-

ʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʛʠʩʪʘʤʠʥʦʚ, ʧʨʦʪʝʘʟ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʭʠʤʠʯʝ-

ʩʢʠʭ ʤʝʜʠʘʪʦʨʦʚ. ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʚ ʩʝʢʨʝʪʦʨʥʳʭ ʛʨʘʥʫʣʘʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, 

ʷʚʣʷʝʪʩʷ ʪʨʠʧʪʘʟʘ, ʬʝʨʤʝʥʪ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʡʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʤʝʜʠʘʪʦʨʘʤʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʤʘʪ-

ʨʠʢʩʝ ʧʦʩʣʝ ʘʢʪʠʚʘʮʠʠ/ʜʝʛʨʘʥʫʣʷʮʠʠ ʪʫʯʥʳʭ ʢʣʝʪʦʢ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʨʠʧʪʘʟʘ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠ-

ʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʩʠʥʪʝʟ ʢʦʣʣʘʛʝʥʘ ʠ ʯʪʦ ʦʥʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʠʙʨʠʥʦʛʝʥʝʟʝ [1]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʛʨʘʥʫʣʝʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʘʛ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʥʘʣʠʯʠ-

ʝʤ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʢʨʦʬʘʛʠ, ʜʨʫʛʠʤ ï ʢʠʩʪʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʧʨʦʣʠ-

ʬʝʨʘʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʚʦʩʧʘʣʝʥʥʦʡ ʧʝʨʠʦʜʦʥʪʘʣʴʥʦʡ ʩʚʷʟʢʝ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

Koivisto T.  ʩ ʩʦʘʚʪʦʨʘʤʠ (2012), 33 % ʨʘʜʠʦʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʧʦʨʘʞʝʥʠʡ ʯʝʣʶʩʪʝʡ ʙʳʣʠ ʘʧʠʢʘʣʴʥʳʤʠ 

ʢʠʩʪʘʤʠ, ʘ 40 % ï ʘʧʠʢʘʣʴʥʳʤʠ ʛʨʘʥʫʣʝʤʘʤʠ [4]. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ Ihan Hren (2009) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, 

ʯʪʦ ʘʧʠʢʘʣʥɹʳʝ ʢʠʩʪʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʟʘʜʥʠʭ ʟʫʙʘʭ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʨʘʥʫʣʝʤʳ 

ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʟʘʜʥʠʭ ʟʫʙʘʭ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ [5]. 

ʂʘʢ ʪʦʣʴʢʦ ʠʥʬʝʢʮʠʷ ʧʨʦʥʠʢʘʝʪ ʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʝ ʪʢʘʥʠ, ʤʘʢʨʦʬʘʛʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ 

ʢʣʝʪʢʦʡ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʢʨʦʬʘʛʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʝʞʜʫ ʢʠʩʪʘʤʠ 

ʠ ʛʨʘʥʫʣʝʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ɺʦʣʴʬʛʘʥʛ ʫʢʘʟʘʣ, ʯʪʦ ʤʘʢʨʦʬʘʛʠ ʙʳʣʠ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʳ ʦʙʣʘʩʪʴʶ ʘʧʝʢʩʘ 

ʠʣʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʵʧʠʪʝʣʠʠ ʢʠʩʪʳ [2]. 

ɺ ʪʢʘʥʠ ʛʨʘʥʫʣʝʤʳ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦʬʘʛʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʮʝʥʪʨʘ ʧʦʨʘʞʝʥʠʷ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. Metzger Z. ʩ ʩʦʘʚʪ. (2000) ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ ʤʘʢʨʦʬʘʛʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ 

ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʛʨʘʥʫʣʝʤʘʭ ʟʘ ʩʯʝʪ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʯʪʦ ʥʝ ʚʩʝ ʤʘʢʨʦʬʘʛʠ ʙʳʣʠ ʘʢʪʠʚʠʨʦʚʘʥʳ ʚ 

ʘʧʠʢʘʣʴʥʦʡ ʛʨʘʥʫʣʝʤʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʬʫʥʢʮʠʷ ʤʘʢʨʦʬʘʛʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʠʩʪ ʠ ʛʨʘʥʫʣʝʤ [3]. 

ɹʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʠʟʫʯʝʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʢʨʦʬʘʛʦʚ, ʤʘʢʨʦʬʘʛʠ ʄ1 

ʠ ʄ2. ʄʘʢʨʦʬʘʛʠ ʄ1, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʦʢʘʟʳʚʘʶʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 

ʜʝʡʩʪʚʠʝ ʧʦʩʣʝ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʯʝʨʝʟ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. ʄʘʢʨʦʬʘʛʠ ʄ2, ʢʦʪʦʨʳʝ ʷʚ-

ʣ̫ʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʪʢʘ-

ʥʝʡ. ʕʪʠ ʜʚʘ ʪʠʧʘ ʤʘʢʨʦʬʘʛʦʚ ʚʳʧʦʣʥʷʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʬʫʥʢʮʠʠ: ʦʜʠʥ ʷʚʣʷʝʪʩʷ ʚʦʩʧʘʣʠʪʝʣʥɹʳʤ, ʘ 

ʜʨʫʛʦʡ ï ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ. ʆʜʥʘʢʦ, ʨʦʣʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦʬʘʛʦʚ ʄ1 ʠ ʄ2 ʧʨʠ ʘʧʠʢʘʣʴʥʦʤ 

ʧʝʨʠʦʜʦʥʪʠʪʝ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ [7]. 

Szu-Yu Chen ʩ ʩʦʘʚʪ. ʚ 2018 ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʝʥʦʪʠʧʦʚ ʤʘʢʨʦʬʘʛʦʚ ʠ ʩʠʛʥʘʣʠʟʘʮʠʷ Gas6/Axl 

ʧʨʠ ʘʧʠʢʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʷʭ. Gas6/Axl ï ʵʪʦ ʠʤʤʫʥʥʳʡ ʬʘʢʪʦʨ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʥʬʝʢʮʠʝʡ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʤʘʨʢʝʨʦʤ ʤʘʢʨʦʬʘʛʦʚ ʚ ʚʦʩʧʘʣʝʥʥʦʡ ʦʙʣʘʩʪʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʦʙʥʘʨʫʞʠʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʘʢʨʦʬʘʛʦʚ ʢʘʢ ʄ1, ʪʘʢ ʠ ʄ2 ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʝʟʦʨʙʮʠʝʡ 

ʢʦʨʥʝʡ [6]. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʘʮʠʷ ʄ1 ʫʚʝʣʠʯʠʚʘʣʘ ʵʢʩʧʨʝʩʩʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʚʳʨʘ-

ʙʦʪʢʫ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʄʘʢʨʦʬʘʛʠ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʧʘʣʝʥʠʶ ʠ ʜʠʩʬʫʥʢʮʠʠ ʪʢʘʥʝʡ, ʥʦ 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʠ ʟʘʞʠʚʣʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʪʢʘ-

ʥʝʡ. ʄʘʢʨʦʬʘʛʠ ʄ1 ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʩʧʘʣʝʥʠʶ ʟʘ ʩʯʝʪ ʩʝʢʨʝʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʪʘʢʠʭ 

ʢʘʢ TNF-a ʠ NO, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʦʩʪʝʦʢʣʘʩʪʦʚ, ʨʘʟʨʫʰʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʩʪʴ ʠ ʢʦʨʝʥʴ. ʄʘʢ-

ʨʦʬʘʛʠ ʄ2 ʦʢʘʟʳʚʘʶʪ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʚʦʩʧʘʣʝʥʠʝ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʠʥʪʝʨʣʝʡʢʠʥʦʤ IL-10. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʘʤʠ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦʬʘʛʦʚ ʄ1 ʠ ʄ2 ʚ ʢʠʩʪʘʭ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʘ-

ʥʫʣʝʤʝ. ʕʢʩʧʨʝʩʩʠʷ ʤʘʢʨʦʬʘʛʦʚ M1 ʠ M2 ʠ Axl ʪʘʢʞʝ ʙʳʣʘ ʩʠʣʴʥʝʝ ʚ ʟʫʙʘʭ ʩ ʨʝʟʦʨʙʮʠʝʡ ʢʦʨʥʝʡ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʪʷʞʝʣʳʤ ʚʦʩʧʘʣʝʥʠʝʤ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʧʨʦʪʝʘʟʥʦʛʦ ʧʨʦʬʠʣʷ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʘʧʠʢʘʣʴʥʳʭ ʛʨʘʥʫʣʝʤʘʭ ʠ 

ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ ʩ ʮʝʣʴʶ ʫʛʣʫʙʣʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʵʚʦʣʶʮʠʝʡ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʨʘʣʠ ʦʙʨʘʟʮʳ 10 ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ  ʢʠʩʪ ʠ ʛʨʘʥʫʣʝʤ, ʨʘʟʤʝʨʦʤ ʥʝ ʤʝʥʝʝ 10 ʤʤ. ʄʘʪʝʨʠʘʣ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ 10 % ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. ʌʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʧʦʜʚʝʨʛʘʣʩʷ ʧʨʦʮʝʜʫʨʝ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʩ ʟʘʣʠʚʢʦʡ ʚ ʧʘʨʘʬʠʥ. ʀʟ ʧʘʨʘʬʠʥʦʚʳʭ ʙʣʦʢʦʚ 

ʛʦʪʦʚʠʣʠ ʩʨʝʟʳ ʜʣʷ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʦʣʱʠʥʦʡ 5 ʤʢʤ ʠ ʜʣʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʪʦʣɦ ʠʥʦʡ  2 ʤʢʤ. ɼʣʷ ʨʫʪʠʥʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʨʘʩʪʚʦ-
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ʨʦʤ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʪʘʭʨʦʤʘʪʠʯʝʩʢʠ ʦʢʨʘʰʝʥʥʳʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʨʘʩʪʚʦʨ ɻʠʤʟʘ. 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʫʶ ʜʝʪʝʢʮʠʶ ʪʨʠʧʪʘʟʳ ʪʫʯʥʳʭ 

ʢʣʝʪʦʢ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʪʝʣ Anti-MastCellTryptaseantibody (ʢʣʦʥ ɸɸ1, #ab2378, ʨʘʟʚʝʜʝʥʠʝ 

1:2000). ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʤʘʢʨʦʬʘʛʦʚ ʉD163 ʧʨʦʚʦʜʠʣʠ ʢʨʦʣʠʯʠɹʤʠ ʤʦʥʦʢʣʦ-

ʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ (ʢʣʦʥ [EPR19518], #ab182422, ʨʘʟʚʝʜʝʥʠʝ 1:500). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ MMP-9 ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʧʝʨʚʠʯʥʳʝ ʢʨʦʣʠʯʴʠ ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ (ʢʣʦʥ [ɽʈ127], Epitomics, Cat.N. AC-0122RUO, 

ʨʘʟʚʝʜʝʥʠʝ 1:150). ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʟʴʠ ʘʥʪʠʪʝʣʘ #AS-M1-HRP ʭʨʦʤʦʛʝʥʥʘʷ ʜʝ-

ʪʝʢʮʠʷ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʘʛʝʥʪʦʤ ImmPACT
TM

DABPeroxidaseSubstratKit (#SK-4105) ʩʦʛʣʘʩʥʦ ʠʥʩʪ-

ʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʗʜʨʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ɼʞʠʣʣʘ. ʇʦʩʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ 

ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʩʨʝʟʳ ʟʘʢʣʶʯʘʣʠ ʚ ʧʦʩʪʦʷʥʥʫʶ ʤʦʥʪʘʞʥʫʶ ʩʨʝʜʫ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʤʦʨʬʦʤʝʪʨʠʷ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʤʠʢʨʦ-

ʩʢʦʧʝ ZEISSAxioScopʝ.A1 (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ï CarlZeissMicroscopy, ɻʝʨʤʘʥʠʷ), ʦʩʥʘʱʝʥʥʦʤ ʮʠʬʨʦʚʦʡ ʢʘʤʝ-

ʨʦʡ Axiocam 105 color ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʢʪʠʚʦʚ ʥʘ Ĭ10, Ĭ20 ʠ Ĭ40.  

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʠʧʪʘʟʘ-ʩʦʜʝʨʞʘʱʠʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʦʚʦʜʠ-

ʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʧʦʣʝ ʟʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʠʚʘ Ĭ20. ɼʣʷ ʧʦʜ-

ʩʯʝʪʦʚ ʧʨʠ ʠʤʝʶɦ ʝʡʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 30 ʧʦʣʝʡ ʟʨʝʥʠʷ ʥʘ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢ-

ʩʝ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʩʠʩʪʝʤʦʡ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

ZEISS AxioScopʝ.A1. ʀʟʦʙʨʘʞʝʥʠʷ ʙʳʣʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʮʚʝʪʥʦʡ ʢʘʤʝʨʦʡ ʜʣʷ ʩʚʝʪʣʦʧʦʣʴʥʦʡ ʤʠʢʨʦ-

ʩʢʦʧʠʠ Axiocam105color. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʫʯʝʥʥʳʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʩʯʠʪʳʚʘʣʠʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶɦ ʠʭ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ 1 ʤʤ
2 
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ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʵʪʦʤ, ʣʦʢʫʩʳ ʧʨʝʧʘʨʘʪʘ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʙʠʦʤʘʪʝʨʠʘʣ ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʪʢʘʥʠ (ʢʨʫʧʥʳʝ ʩʦʩʫʜʳ ʠ ʜʨ.), ʩʝʣʝʢʪʠʚʥʦ ʫʜʘʣʠʩʴ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʧʪʘʪʦʚ ʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪ ʠ ʛʨʘʥʫ-

ʣʝʤ. ʈʘʟʤʝʨʳ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʧʪʘʪʘʭ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʠ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 3 ʜʦ 21 ʤʢʤ ʚ ʜʠʘ-

ʤʝʪʨʝ, ʬʦʨʤʘ ʯʘʱʝ ʙʳʣʘ ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ. ʎʠʪʦʧʣʘʟʤʘ ʟʨʝʣʳʭ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʥʘ 35-40 % ʟʘʧʦʣʥʝ-

ʥʘ ʩʝʢʨʝʪʦʨʥʳʤʠ ʛʨʘʥʫʣʘʤʠ. ɺ ʙʠʦʧʪʘʪʘʭ ʛʨʘʥʫʣʝʤ ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʣʠʩʴ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʩ ʧʨʠʩʫʪʩʪ-

ʚʠʝʤ ʪʨʠʧʪʘʟʳ ʙʝʟ ʭʠʤʘʟʳ. ʌʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʤʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʪʝʧʝʥʠ ʩʝʢʨʝ-

ʪʠʨʫʝʤʳʭ ʠʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʙʠʦʧʪʘʪʘʭ ʵʪʦ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʩʪʝʧʝʥʠ ʜʝʛʨʘʥʫʣʷʮʠʠ ï 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʧʫʪʝʤ ʵʢʟʦʮʠʪʦʟʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʪʢʘʥʴ. 

ʇʦ ʩʪʝʧʝʥʠ ʜʝʛʨʘʥʫʣʷʮʠʠ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʙʳʣʠ ʥʘʤʠ ʦʮʝʥʝʥʳ ʢʘʢ ʩʣʘʙʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʝ, ʩʠʣʴʥʦ ʛʨʘʥʫ-

ʣʠʨʦʚʘʥʥʳʝ ʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʛʨʘʥʫʣʷʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʣʘʙʘʷ ʜʝʛʨʘʥʫʣʷʮʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘ-

ʥʫʣʷʮʠʠ ʚ ʪʫʯʥʳʭ ʢʣʝʪʢʘʭ ʚʳʰʝ ʚ ʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ (ʨʠʩ.1). 

 

 
 

ʈʠʩ. 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʧʦ ʩʪʝʧʝʥʠ ʛʨʘʥʫʣʷʮʠʠ ʚ ʢʠʩʪʘʭ ʠ ʛʨʘʥʫʣʝʤʘʭ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʨʝʟʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳ ʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ, ʯʝʤ ʚ ʘʧʠʢʘʣʴʥʳʭ ʛʨʘʥʫʣʝʤʘʭ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʨʠʧʪʘʟʘʧʦʟʠʪʠʚʥʳʭ 

ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 4,6 ʚ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʛʨʘʥʫʣʝʤʘʭ ʠ 6,9 ʚ ʘʧʠʢʘʣʴʥʳʭ ʢʠʩʪʘʭ. 

ʆʙʱʠʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʫʯʥʳʝ ʢʣʝʪʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʘʢʪʠʚʥʳʭ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʦʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ ʢʘʢ ʧʝʨʠʘʧʠʢʘʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ, ʚʦʢʨʫʛ 

ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ, ʪʘʢ ʠ ʩʨʝʜʠ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ ʣʝʡʢʦʮʠʪʦʚ, ʧʝʥʠʩʪʳʭ ʤʘʢʨʦʬʘʛʦʚ ʠ ʬʠʙʨʦʙʣʘʩʪʦʚ. ɺ 


