
 
» 

 
 
 

 616.314.26-007.24/.26-089.23/.25 
 
 
 
 
 

 
 

 
 
 
 
 

  
  
  

  
) 

 
 
 
 
 

  
 

 
 

 14.01.14 –  
 
 
 
 
 
 
 
 
 
  2015 



 «  
» 

 
: ,  

, ,  
 

 «  
» 

 
: ,  

, ,  
 

  
» 

 
,  

, ,  
 
 
 

» 
 

:  
 

» 
 
 
 

 9  2015  15.00   
 03.18.05  «  

» : 220116, . ,  
- , 83; e-mail rector-@bsmu.by ( .: (+37517) 2725598). 

 
 « ». 

 
 «____»  2015 . 

 
 
 
 
 

 
,  

,      . .  
 



1 

 
 

  
 

.  
 36,88 % [ . . , . . , 2000]  82 % [ . . , 

2012],  52,8 % [O. Uslu , . Akcam, 2009].  
  

,  [ . . , 2004; 
. . , 2006; . . , 2008].  

  
 

,  
 [ . . , 2004;  

. . , 2011; G. Nimeri, 2013]. 
: 

 ( , , , ) 
. . , 2011; R. E. Bell, 2013],  ( , 

, , 
, , ) [ . . , 1991; . . , 

2001; . . , 2011]  ( -, -  
, , , 

, ) [ . . , 2005; . . , 2008;  
. . , 2011]. 

 
.  

.  
 

,  
. 

 
, , 

, , 
, ,   

 [ . . , 2010; . . , 2011;  
S. L. Poliachik, 2014].  

,  
 

 [ . . , 2009; T. Uysal, 2011].  



2 

 
. 

 
 

.   
  

. 
 

 
 

 ( ),  
 
 
 
 

» ( .  20090410  26.03.2009 .,  
 01.01.2009 .  31.12.2013 .), «  

 
» ( .  

20140460  14.04.2014 .,  01.01.2014 .  31.12.2018 .),  
 «  

.  
»,  

. .  19.07.2007 .  181. 
:  

  
 

 15%-  
. 

: 
1.  

 22, 44  60 ,  
 15%-  

  
. 

2.  
 22, 44  60 ,  

15%-  
. 



3 

3.  
 15%-  

 
. 

4.  
  

 15%-  
. 

5.   
  
  

. 
:  

 108 , 98  
 19–72 . 

:  
, ,  

, ,  
,  

,  
. 

 
 

 (  — 0,4 2, / 
 — 5/5 )  (  — 0,2–0,6 2, 

 — 5 )  22, 44  60  
. 

 
 15%- ,  

 15%-  
. 

  
 (  — 

,  — 60 ,  — 0,4 2,  
 — 5/5 ,  —  10 , 

 —  10)  
. 

 
  
 



4 

 60  
 15%- ,  

. 
, : 

1.  22, 44  60 ,  
 15%-  

   
,  

,  
. 

2.  15%-  
 

-
, , 

,  
. 

3.  
 

 15%-  
 90 .  

 22 , 
-

. 
4.  

 
 60  

 2,3   
(p < 0,05),  15%-  

 2,4  (p < 0,05)   
. 

 
.   

 
, .  

, -
, , 

.  
 108 -

 
 22, 44  60 ,  



5 

 15%-  
 (  — 95 %);  

  
 

. ., . . . .  [1, 5, 11] (  — 
80 %);  

 
. . . .  [4, 7, 9, 14, 16] (  — 

75 %);  
-

 «6- » . .  [4] 
 — 80 %);  

 «  
» , 

. . . .  [2, 3, 6, 9] (  — 80 %);  
 98   

,  
 [8, 10, 12, 13, 15–17] (  

 — 100 %). 
, ,  

, ,  
, . , 

, ,   
 (  — 100 %). 

 
 

. .  (  — 90 %).  
 

. 
 

 
: 66-  

  
 « » 

(2012 ., ); 66-  
 «  

» (2012 ., , ); 12- -
 « :   

» (26–27 , 2012 ., ); 6-  
 (26 , 2012 ., );   



6 

(29 , 2013 ., );  (29 , 2013 ., , 
);  (8 , 2013 ., 

);  (2014 ., );   
(2014 ., , ); 1-  

 (24 , 2013 ., ); 2-  
 (24 , 2014 ., ); 

 (2015 ., );  (2015 ., , 
); 3-  

 (23 , 2015 ., ). 
 1 ( )  [18],  

2 ( ) ,  
 [19, 20]. 

 «  
»,   

»,  «  
»,  «  

»,  « ». 
 

 17 .  18 
  

 10 ,  
 3,5 , 7   

.  
 

, ,  
, , , 

,  
, , , , 
 283 ,  201  82 —  

,  8 .  168  
,  26 , 53 . ,  

,  46 ,  
 38 . 

 
 
 
 
 
 
 



7 

 
 

 
  

.  
 108 , 

 
.   

(93 ),  (15 ) .  
. 

 (23 )  
 6  5 .  1-  

 
 22  5, 10  

 15 .  2-  —  
 44  5, 10  

 15 .  3-   
 

 60  5, 10  15 . 
 4, 5  6-  

 6  5 .  4-  
 

 22  5, 10  15 .  5-  
 

 44  5, 10  15 
.  6-   

 
 60  5, 10  15 . 

 7-  8-  
6  5 .  
5  10  15%-  

 
.  

 
10 ,  

 30, 60  90 .  36  
 9-  14- .  9-  

 22 ,  10-  — 
 44 ,  11-  —  

 60 .  12-  



8 

 
 22 ,  13-  —  
 44  14-  —  
 60 . 

 15-   
 9  10  

 15%-  30, 60  90 . 
 

.  
 

,  10%- .  
72  7%- .  

 (30–96°)   
. . 

 Leica DMD 110 c  
. 

 
 Screen Meter 1.0.  

 « »  
.  

  
 « »  

Instron-1195  4651-82.  
 CamScan 4.  

 % . 
 

 Somatom Emotion  Siemens. 
 

. 
 

620  
.  

 
 

.   
 98   

 19  72 .  33  
 

),  33  
 60   



9 

 32  —  15%-  
.  

,  
,   

,  —  
. .  (1991).  

,  —  
. . . 

 
 196  

, , , Nance,  
. .  (1985).  

 OHI-S  
(J. C. Green, J. R. Vermillion, 1960),   

 PMA ( , C. Parma, 
1960),  GI  
(H. Loe, J. Silness, 1963),  

 ( , . . , 1988),  
 

 ( . . , 2004). 
 

 Excel  Statistica 6.0. 
 

.  
, 

 t- . , 
, . 

 
 p < 0,05. 

 
 

 ,  
 

. 
 

. 
 22  

,  
.  



10 

 15  
. 

 44  
 

.  10  
.  

 5  60  
.   

10  
,  

. 15  
. 

 
, .  

 22  
.  

 10  15 .  
 

 15 . 
 

44  
. 

,  
. 

 60  
 

 15 . 
 15%-  

 
, , . 

 5  10.  
, 
 

.  
 30, 60  90  

.  
 

 22 .  
 60  

. 



11 

 
 60 , . 

 60 ,  
 90- . 

 
 15%- , , 

.  30  
. 

 60 ,  
,  

.  90  
. 

,   
, ,  

,  
10  60  

 15%- . 
 ,  

  
 

. ,  10  
60  1,5 , 10  

 60  
 1,44 .  10  

 15%-  
 2,68 . 

 
.  10  

 60  
 1,32  30 ,  1,17  —  60 , 

 90 . 
 60  

 
 1,4  30 , 1,24  —  60 ,  

 90 . 
 

 15%-  
 2,02   

30 ,  1,63  60  1,25  90 . 
 



12 

. 
 15%-  

 
.  10  
 2,16 ,  —  1,89 .  

 2,17 ,  —  1,95 . 
 60  

 
 1,73 ,  —  1,71 . 

 
 1,72 ,  —  1,83 . 

 10   
60  

 1,65 ,  —  1,69 .  
 1,67 ,  —  1,64 

. 
,  

 
 60  15%-  

. 
 
 

. ,  
, . ,  10 

 60  
 1,95 ,  10  

 60  —  1,82 ,  
 15%-  —  2,18 . 
, ,  

,  
 2,23  10  

60 ,  2,1  —  
60  2,38  —  
15%- . 

 
.  

 (  1,33 ) 
 15%-  

.  



13 

 10   
60  1,19 . 

.  
 
 

.  
 

. 
.  

, , 
,  

.  
 
  

. 
,  10  

 15%-  
 2,01 . 

 10  60  
 1,79  (  < 0,05). 

  
10  60  

 1,22 ,  10  
15%-  —  1,27  (  1). 
 

 1. –  
 

 

 
 

 
) 

 
 

(%) 
 

 60  
1,31* 

(1,27/1,35) 
75,7* 

(75,1/76,4) 
 

 15%-  
 

1,47* 
(1,39/1,53) 

72,5* 
(71,9/73,4) 

 
) 

0,73 
(0,71/0,76) 

92,1 
(90,3/94,3) 

*  < 0,05 . 
 

 
,  



14 

,  
, . 

 
, 
  
 

 60 .  
 

 2,42 ,  —  2,27 ,  
 —  2,24 . 

 
 60  

 (p < 0,05)  2,3  
,  2,24  —  

 2,12  — . 
 15%-  

 
 2,55  

,  2,46  —  2,47  —  
 (p < 0,05). 

 
 15%-   

 2,47 ,  
 2,43  2,49  

 (p < 0,05). 
,  

 
 

 60  15%-  
,  

 
.   

,  
, , 
,  

, .  
 
 
 
 



15 

 
 

 
1. ,  

,  
 15%-  

 (  
, , 

),  
,  

 [2, 5, 6, 7, 9]. 
2.  

,  15%-  
 (  1,7–2,2 )  

 1,6–2,0 ) ,  
,   

 1,47–2,18 ), ,   
 1,69–2,28 ) [1, 3, 6, 9]. 

3. ,   
,   

.  
 

 10  60   
 10  15%-  

 [1, 3, 4, 6, 9]. 
4.  

 
 60–90  [6, 7]. 

5.   
 
  

,  
 60 ,   

.  
 

 2,3  (p < 0,05)  2,4  (p < 0,05) 
 

 [8, 10]. 
 
 



16 

 
1. , 

 
 
 
 

 «   
»  046-0312  13.04.2012 .). 

2.  
 
 

 15%-  
 (  

 «   
 

»  036-0313  12.07.2013 .;  19287). 
3.  

 
 

 1,5–2 . 
4.  

 
 

. 
5.   

 
 
 
 

 1-100 « ».  
  



17 

 
 

 
 

1. , . .  
 / . . ,  

. . , . .  // . . – 2012. –  1. – . 46–49. 
2. , . .  

 /  
.  .  ,  .  .  ,  .  .   //  .  .  –   

2012. –  1. – . 70–73. 
3. , . .  

 
 /  .  .  ,  .  .  ,  .  .   //  .  .  –  

2012. –  2. – . 55–58. 
4. , . .  

 
 / . . , . . ,  

. .  // . . – 2012. –  2. – . 88–90. 
5. , . .  

 / . . , . . ,  
. .  // . . – 2012. –  7. – . 66–68. 

6. , . .  
 / . . , . . , . . , . .  // 

. . – 2014. –  1. – . 90–93. 
7. , . .  

 / . . ,  
. . , . .  // . . – 2014. –  2. – . 61–65. 

8. , . .   
 

 / . .  // . . – 2014. –  2. –  
. 79–83. 

9.  
 

 / . . , . . , . . , . .  // . 
. – 2014. –  4. – . 84–89. 

10.  
 

 / . . , . . ,  
. . , . .  // . . – 2015. –  2. – . 75–79. 



18 

,  
11. , . .  

 / . . ,  
. .  //  : 
. . . .- . . .  «  2012», 

, 3–4  2012 . / . . .  ; . -
 ; . . . . – , 2012. –  

. 192–194. 
12. , . .   

 / . . , 
. .  //  : 
. . . .- . . .  «  2012», 

, 3–4  2012 . / . . .  ; . -
 ; . . . . – , 2012. –  

. 349–351. 
13. , . .   

  
 / . . , . .  //   

 :  VI , ,  
25–26 . 2012 . / .  ; .: . .  

.]. – , 2012. – . 120–122. 
14. . .  

 22  / . . , . . , 
. .  //  : . . .- . 

. . ,  8 . 2012 . – , 2012. –  
. 103–104. 

15. , . .   
 

 / . .  //  : 90   
 : . . . / . . . 

 ; . . . . – , 2013. – . III. – . 129–132. 
16. , . .  

 /  
. . , . . , . .  //   

 : . . .- . .  
.  «  2014», , 10–11 . 2014 . / 

. . .  ; . . . . – , 2014. –  
. 163–165. 

17. , . .  
 



19 

 / . .  //   
 : . . 2- . . . , 

, 22–24 . 2014 . / . . .  ; .: . .   
.]. – , 2014. – . 53–55. 

 
 

18.  
 : . 19287 . ,  A 61C 7/00, A 61N 7/00 /  

. . , . . , . . , . . :   

. . , . . , . . , . . ;  20120551; 
. 05.04.2012; . 30.06.2015. 

 
 

19.   
 :  046-0312 : .  

.  13  2012 . / . . . 
 ; .: . . , . . , . . , . . . – 

, 2012. – 2 . 
20.   

 :  036-0313 : .  
.  12  2013 . / . . .  

 ;  ;  ; 
.: . . , . . , . . , . . ,  

. . . – , 2013. – 2 . 
  



20 

 
 

 
  

  
 ( ) 

 
: ,  

, , , , . 
: 108 , 98   

. 
:  

 
 

 15%- . 
:   

 ( ),  (  
),  (  
),  ( ), 

 ( ), 
 ( , 15%-  

),  (Exel, Statistica). 
:  

 22, 44  60  
.   

.  
 15%-  

.  
 

.  
 

 60  
 15%- ,  

. 
:  

  
. 

: ,  
. 

 



21 

 

 
  

  
 ( ) 

: , 
, , , , 

. 
: 108 , 98   

. 
:  

 
 

 15%- . 
:  

 ( ),  (  
),  (  

),  ( ), 
 (  

),  (  
, 15%- ),  (Exel, Statistica). 

:  
 22, 44  60 -

.  
 

.  
 15%- .  

 
 

.  
 

 60  
 15%- ,  

. 
:  

  
. 

: ,  
. 



22 

SUMMARY 
 

Aliaksei A. Astapovich  
Application of low frequency ultrasound and ascorbic acid for treatment  
of patients with maxillodental anomalies and deformities in formed bite 

(experimental and clinical study) 
 

Key words: maxillodental anomalies and deformities, formed bite, bone, 
orthodontics, low frequency ultrasound, ascorbic acid. 

Object of the study: 108 Chinchilla rabbits, 98 patients with dentoalveolar 
anomalies and deformities in the formed bite. 

Aim of the study: improving of the efficiency of orthodontic treatment of 
patients with dentoalveolar anomalies and deformities in the formed bite based on 
optimization of application of of low-frequency pulsed ultrasound and 
ultraphonophoresis of 15% ascorbic acid ointment. 

Research methods and equipment: morphological and morphometrical (light 
microscope), densitometrical (computed tomography), the determination of elemental 
composition (scanning electron microscope), the measurement of the strength 
parameters (testing machine), determination of blood cell composition (automatic 
hematology analyzer), clinical (device for low-frequency ultrasound therapy, 15 % 
ascorbic acid ointment), statistical (Exel, Statistica). 

Obtained results and their novelty: proved active influence of pulsed 
ultrasound with frequency 22, 44 and 60 kHz on the structure and physicochemical 
properties of bone. The effect of low-frequency modulated ultrasound on  
the structure and physicochemical properties of bone was studied. For the first time 
applied a 15% ascorbic acid ointment to increase the ductility of bone. Revealed  
the most optimal parameters and duration of exposure of low-frequency ultrasound 
on bone for its local reversible restructuring and demineralization. The methods of 
treatment of patients with dentoalveolar anomalies and deformities in the formed bite 
using pulsed frequency ultrasound of 60 kHz and low-frequency pulsed 
ultraphonophoresis of 15% ascorbic acid ointment were developed, that will 
significantly increase the efficiency of combination therapy of this disease. 

Recommendation for use: for improving the ductility of bone tissue and to 
reducing period of orthodontic treatment of patients with dentoalveolar anomalies 
and deformities in the formed bite. 

Field of use: medicine, orthodontics and prosthodontics dentistry. 
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