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Objectives: to identify the expression features of special AT-rich sequence-binding protein 2 
(SATB2) in regenerate filling the bone defect of the rats’ mandible under conditions of electrical stimulation. 

Materials and methods. An experiment was conducted on 24 male rats of WAG population, 
which were divided into two groups (G). G 1 included 12 rats that were modeled with a perforated 
defect of the mandible body. G 2 included 12 rats with a defect similar to G 1. In animals of G 2, a 
microdevice for electrical action was implanted subcutaneously in the neck area on the side of the 
simulated bone defect (a temporary Videx AG 4 battery; a constant sinusoidal electric current of an 
unchanging nature 1 milliampere, frequency 30 W). The negative electrode connected to the 
negative pole of the battery was in contact with the bone defect. The battery and electrode were 
insulated with a plastic heat shrink material. In each G, 3 animals were removed from the 
experiment on days 3, 7, 14, 28. The study material was a fragment of bone tissue mandible from 
the area of the formed defect. Immunohistochemical study was carried out using a rabbit anti-
human SATB2 monoclonal antibody. The immunohistochemical reaction was assessed by counting 
the absolute number of SATB2-positive cells in microscope field of view × 100. 

Results. In both G, positive immunostaining for SATB2 was observed in regenerate filling the 
bone defect cavity of the mandible, which was represented by granulation tissue (on day 3); granulation, 
connective, osteogenic fibroreticular tissues (on day 7); granulation, connective, osteogenic fibroreticular, 
lamellar bone tissues (on day 14); connective, osteogenic fibroreticular, lamellar bone tissues (on 
day 28). In these tissues strong nuclear SATB2 expression was revealed in both G by fibroblastic 
differon cells, osteoblasts, and in G 2 some more adipocytes and vascular pericytes. The absolute 
number of SATB2-positive cells increased (p<0.05) in both G from days 3 to 28 and was greater 
(p < 0.05) in G 2 compared to G 1 (in G 1, G 2 on day 3 – 9.83 ± 0.95, 20.50 ± 1.73; on day 7 – 
16.67 ± 1.54, 31.33 ± 2.35; on day 14 – 24.17 ± 1.49, 37.67 ± 2.03; on day 28 – 32.67 ± 0.88, 45.83 ± 1.54). 

Conclusions. An experimental morphological study conducted by the authors showed that 
electrical stimulation increases the number of SATB2-positive cells in regenerate filling the 
mandible bone defect cavity, which indicates the reparative osteogenesis activation, since SATB2 is 
a powerful transcription factor that enhances osteoblastogenesis and promotes bone regeneration. 

Key words: special AT-rich sequence-binding protein 2, regenerate, bone defect, mandible, 
rats, electrical stimulation. 
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