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 4  6% [E. Branca, 2009; . , 2010; A.S. Kelly, 2013].  
 

)  99-  [ . , 
2004; A.S. Kelly, 2013]. ,   

,  
, ,  

,  [ . , 2004;  
. , 2013].  

 
 [ . , 2006; . , 

2011]. ,   
 .  

 ( ) 
,  

 [P.R. Burghardt, 2012; A.J. Borgers, 2014; P.A. Spadaro, 2015]. 
. 
  
 

,  
 [ . , 2009; R.C. McLean, 2016].  

 
-

.   
, .  

 
, 
 

 [R.C. McLean, 2016].  
 
 

, , , )  
;  

; . 
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 ( ),  
  
 

.  
 «  
» «  

  
 (2013–2015 .,  

 20132378  05.11.2012). 
 

,  
  

2011–2015 .,  «   
»  2016–2020 . 

 
: , , 

 
;  

. 
:  

1.  
  
  

. 
2.  Val158Met (rs4680) 

 (COMT),   
 ( )  

. 
3. ,  

,  
 CBCL (Child Behavior checklist), 

ChEDE-Q (Children Eating Disorder Examination – Questionnaire), DSRS 
(Depression Self-Rating Scale)   

. 
4.  

 ( ), 
,  

)  12 . 
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. 
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,  
.  

 
 

. 
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,  
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), . 
,  

1.  
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,  ( ), 
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.  
. 

 (  
 (CBCL),  (ChBED), 

 (DSRS))  3  
: Val158Met (rs4680) , 

, 5-HTTLPR 
.  

 
 [9]. 

 
.  

 [2, 3, 6. 
10, 11, 15. 17, 18, 22],  –  [1, 2, 8, 14, 15, 16, 17, 18, 
21, 26];  –  [8, 17, 19, 20, 21];  

 –  [4, 5, 9, 
16, 23, 24].  – 90%. 

 
, ,  
: 16-  18-  

 ( , , 2014; , , 2016); 54-  
 ( , , 2015); 

 «  
» ( , , 

2016); 7-  
 – 2016», , , 2016; 12-  

 «  – 
2015» ( , , 2015);  «  

»  11-  
 «  – 2015» ( , 

, 2015); : « » 
» 

, , 2016); :  
68–70-   

 «   
» ( , , 2014–2016);  

 ( , 
, 2014, 2015). 
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 «  
»,  

 (  081-0915  
04.09.2015).  11  

.  
 

 11  (3,9 ),  
 3 (1,05 ) – ,  

, . 18  
; 11   

 (  2 – ),   
,  

, . 
 

 128 .  
, , ,  

,  
, 

3 , ,  
 (135  (10 ))  

 (24 ),  (15 ).  
 40 , 10  (26 ). 

 
 

 
.  

»;  
 1- :  «2-  

» .  (2012–2016 .);  «8-  
» .  (2012–2014 .). 
 2 : 

1)  
, , 

; 
2)  

. 
 254  (141  ( ),  

113  ( )) .  
: 1-  ( ) –  

67  ( =38/29)  14,7±2,1 ,  
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39,1±3,8 2; 2-  ( ) – 187  ( =103/84)  
 14,3±2,0 ,  30,4±2,8 2.  

:  (II–V ),  
 (  95–99- )  

 (  99- ).  
:   

, ;  (I ). 
 80  ( =35/45)  

 (14,4±2,0 ),  19,7±1,7 2.  
:  (II–V )  

 (  5–84- ). : 
;  

;  (I ). 
 c  

 ( 2=3,4; p=0,2)  (p>0,1).  
  

 (  – 39,2±4,3 2;  – 39,0±3,4 2)   
 (  – 30,3±3,1 2 

(p=0,0001);  – 30,4±2,6 2 (p=0,0001))  (  –
19,4±2,0 2 (p=0,0001);  – 20,0±1,3 2 (p=0,0001)).  

 (  – 108,0±9,9 ;  
 – 113,8±8,8 )   
 – 93,2±8,4  (p=0,0001);  – 99,0±6,7  (p=0,0001))  (  – 

60,8±4,0  (p=0,0001);  – 70,5±7,2  (p=0,0001)).  
 

 (  – 132,0±6,5 . .;  – 137,5±12,7) 
 (  – 123,1±8,4 . . (p=0,0001);  – 

125,8±11,3 . . (p=0,003))  (  – 112,9±7,8 . . 
(p=0,0001);  – 115,0±9,4 . . (p=0,0001)).  

 
 (  – 80,0 [75,0; 85,0] . .;  – 85,0 [80,0; 90,0] .  .)   

 (  – 70,0 [65; 76,3] . . 
(p=0,005);  – 80,0 [70,0; 80,0] . . (p=0,002))  (  – 70,0  
[62,5; 77,5] . . (p=0,01);  – 75,0 [65,0; 81,3] . .) (p=0,002). 

 
 (n=48)   

 (n=143)  
 (n=80)  3 : Val158Met COMT, 

 MAOA  
. : 
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 CBCL; 
 DSRS,  

 ChEDE–Q  323  (  (n=42), 
 (n=96),  (n=185)). 

 2-  
 «2- » .   

(2014–2016 .)  (  
) 47  

 ( =26/21) .  
,  

,  
, .  

 [23, 24].  
 

:  – 19  ( =9/10),  
,  4 ,  

 3 .  1-  13  ( =4/9), 
  
  

. 2-  – 15  
=8/7),  

;  
 3 .  12 .  

: 
 4  

;  
; 

  2  
, 

,   
; 

 4  
; 

 4  
 [23, 24]. 

 4  
  

 c -
.  1-  4  
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 4 -
, 2-  –  

.  
 

,  1, 3, 6, 9  12 . .  
 ( , )   

 (  12 .).  
.  

 
 «Biosen 5030» ( ).  

 (Immunotech, ).  
 

(ELISA)  «DRG Diagnostics» ( )  
 «Freedom evo 75», «TECAN» Austria GmbH.  

 Y  
 (  BCM Elisa Kit, )  

 WIZARD 2470; ,   
 (  DRG Elisa, )  

 «Freedom evo 75», «TECAN» Austria GmbH.  
:  HOMA-IR (  

) ×  ( )) / 22,5;  
 QUICKI = l / (log  

) + log  ( ).  
 IBM 

SPSS Statistics 21.  
 (m±95%  

)),  (95%  ( ) –  
 ( ));  (Me)  

 [LQ; UQ].  
=0,05 (95% ). 

 
 

 
 

.  
:  

(U=113,5, p( )=0,002; U=64,5, p( )=0,00001)  (U=58,5, p( )=0,0001; 
U=23,0, p( )=0,00001) .  

 (U=669,5; p=0,01)  
 (U=469,0; p=0,05)  
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 (  1).   
 HOMA-IR (U=45,0, 

p( )=0,00001; U=16,0, p( )=0,0001)  QUICKI (p( )=0,0003, 
p( )=0,00001) .  

 HOMA-IR  (U=621,0, p=0,05)  
(U=338,0, p=0,05)  

 (  1).  
 1. –  

, m±95% ,  
 (95% )  Me [LQ; UQ] 

 
    

, n=29 , n=38 , n=84 , n=103 , n=45 , n=35 
, 
 

4,6 
[4,45; 5,0] 

4,7 
[4,6; 4,9] 

4,6 
[4,3; 4,9] 

4,7 
[4,25; 4,9] 

4,2 
[4,1; 4,6] 

4,3 
[4,1; 4,5] 

, 
 

18,4 
[10,7; 23,6] 

17,8 
[13,8; 21,5] 

11,6 
[8,5; 19,6] 

13,5 
[8,5; 18,0] 

7,0 
[6,3; 10,1] 

6,5 
[4,6; 8,9] 

HOMA-IR 3,9 
[2,4; 5,2] 

3,6 
[2,8; 4,6] 

2,2 
[1,6; 4,5] 

2,7 
[1,9; 3,9] 

1,4 
[1,2; 1,9] 

1,2 
[0,9; 1,5] 

QUICKI 
2,8±0,1 

0,2 
(0,15–0,27) 

2,8±0,05 
0,13 

(0,1–0,18) 

2,9±0,08 
0,26 

(0,2–0,33) 

2,9±0,05 
0,2 

(0,17–0,24) 

3,1±0,14 
0,3 

(0,2–0,4) 

3,2±0,13 
0,3 

(0,2–0,4) 

 
  

 (U=1396,5; p=0,02  U=2197,0; p=0,001)  
 (U=445,0; p=0,006  U=126,5; p=0,00001).  

 (U=575,5; p=0,00001)  Y 
(p=0,0004)  –  (U=807,0; =0,005)  

 (  2).  
 (  – 328,5 [135,8; 410,1] ;  – 253,5  

[30,7; 278,7] ) (U=181,0, p=0,01)  (  – 37,7 [21,0; 51,5];  – 19,4 
[12,0; 27,3] ) (U=119,0, p=0,001) .  

 2. –   
, m±95% ,  (95% )  Me [LQ; UQ] 

  , 
n=80 , n=67 , n=187 

,  35,8 [6,2; 112,5] 10,6 [4,8; 59,0] 6,5 [4,9; 43,8] 
,  275,3 [99,1; 379,3] 260,1 [105,4; 383,2] 131,7 [10,0; 276,2] 

,  24,4 [16,8; 41,4] 17,7 [10,6; 27,7] 4,4 [2,8; 9,0] 
,  240,4 [201,1; 319,7] 274,9 [204,9; 363,1] 394,2 [339,4; 524,1] 

 Y, 
 

88,5±8,5 
27,3 (22,46–34,8) 

90,8±4,3 
23,6 (20,9–27,0) 

108,1±6,7 
25,5(21,5–31,15)  
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 (rs=0,54, )=0,02; rs=0,50; )=0,05). 
 

(rs=0,61, p=0,02) .  
 

(rs= –0,77, p=0,002). 
  

.  GA  COMT  
,  

.  
 AA  COMT   

 (21,8%)  (45,5%) ,  
 (16,7%), GA  –  54,3%, 32,7%  48,6%  

²=15,3; p=0,004).  GA  
COMT  

 GA (Val/Met)  
 ( ²=6,9; 

p=0,03).  GA  
COMT  (41,3±4,5 2)  

,  GG (37,4±3,1 2) (p=0,01) 
 AA  (p=0,09).  

 AA  COMT  
  (48,8 [29,8; 163,9])  

 8,8 [4,8; 20,7]) ) (U=11,0; p=0,05)   
.  

 GA  (p=0,5).   
 (55,2  

[26,3; 105,0] )  GA  COMT   
 (11,6 [4,9; 55,1] ) (U=85,5, 

p=0,009).  
 AA (405,9 [380,6; 717,6] )  

 GG (260,8 [135,7; 338,5] ) (U=4,0; p=0,014)  GA 
(315,8 [255,6; 392,1] ) (U=19,0; p=0,025)  COMT. 

 
2=15,7; p=0,2)   

.  
 3-3  

, -
,   
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(82,5 [61,3; 116,3] ),  4-4 (35,7 [23,2; 54,9] ) 
(U=4,0; p=0,03).  

 ( ²=2,1; p=0,35)   
 SS, SL  LL  

.  
 SS (44,7±2,0 2)   

 LL (38,5±3,0 2) (p=0,003) .  
,  

.  ( )  95% ,  
 

:  10,6  –  28,5 (95%  9,3–87,2); 
HOMA-IR  2,01 –  55 (95%  12,5–242,9);  10,9  – 

 11,4 (95%  5,1–25,6),  10,8  –  3,8 (95%   
1,7–8,1),  148,6  –  2,8 (95%  1,4–5,5);  

 –  13,9  – 
 2,1 (95%  1,2–3,7),  19,3  –  1,9 (95%  1,1–3,3) 

 HOMA-IR  3,09 –  2,1 (95%  1,1–4,1).  
 (  3–4)  

 ( , %)  
 

. 
 3. –  

 

 –2LL R2 , % AUC ( –  
) 

P=1/(1+e–(–2,105+0,342× )) 145,92 0,43 79,1  0,92 (0,87–0,98) 
P=1/(1+e–(–5,412+2,651× -IR)) 49,03 0,74 88,4 HOMA-IR 0,93 (0,88–0,99) 
P=1/(1+e–(–4,088+0,284× )) 62,29 0,73 85,2  0,95 (0,92–0,99) 

 – AUC –  ROC. 
 

 4. –  
 

 –2LL R2 , % AUC ( –
) 

P=1/(1+e–(–1,925+0,307× -IR)) 118,87 0,09 69,9  0,66 (0,55–0,78) 
P=1/(1+e–(–2,026+0,038× )) 197,14 0,10 76,3  0,66 (0,58–0,75) 

:  
1) –2LL – ;  
2) R2 – ;  
3) , % – ;  
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.  
 CBCL 

: -
 (p=0,04),  (U=247,0; p=0,002), 

 (p=0,04),  
 ( ) (p=0,04)  

. :  ( 2=29,9; p=0,0001); , 
 ( 2=10,2; p=0,04);  ( 2=16,7; p=0,002)  

,   
.  

 
:  (rs=0,59, 

=0,02),  (rs=0,62, =0,01)  
.  

 CBCL: -
 (rs=0,84; =0,004);  (rs=0,94; 

=0,0001);  (rs=0,93; =0,0001).  
 

 (U=217,5; p=0,002) : 
 (U=310,5; p=0,001),  

 (U=404,5; p=0,03),  
(U=334,0; p=0,001).   

 3-3   
 4-4 (U=2,5; p=0,04).  

 
 (rs=0,96; =0,0001),  

 (rs=0,87; =0,005)  
,  

.  
 

.  
 
 

 (  ( ) (87,2±20,0  
82,1±17,5  (p=0,007);  31,3±4,8 2  28,04±4,7 2 (p=0,0001))  

,  ( ).  1-  
 

 12 .  
(81,0±16,6  95,0±11,3 (p=0,002))  
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 (p=0,6).  
(p=0,5)  (p=0,8)  12 .  2-  

.  
 

,  
),  1-  (p=0,05  p=0,02 

)  2-  (p=0,03  p=0,007 ) .  
 

 (4,8 [4,7; 5,1]  4,5 [4,2; 4,8] ) (p=0,03)  
 (13,7 [9,0; 17,4]  12,0 [7,6; 15,0]  (p=0,02))   

 12 . . 
 1-  2-  

 (p=0,6  p=0,3 )  (p=0,9  p=0,9 
)  12 . . 

 
 

 
 

1.   
:  

 (  – U=113,5, p=0,002;  – U=64,5, 
p=0,00001),  (  – U=58,5, p=0,0001;  – U=23,0, 
p=0,00001)  HOMA-IR (  – U=45,0, p=0,00001;  – U=16,0, 
p=0,0001)  QUICKI (  – p=0,0003;  – p=0,00001). 

  
 HOMA-IR  (U=669,5, p=0,01; U=621,0, p=0,05)  

(U=469,0, p=0,05; U=338,0, p=0,05)   
,  

 [10, 18].  
2.  

  
(35,8 [6,2; 112,5]  10,6 [4,8; 59,0]  (U=1396,5; p=0,02)  

 (35,8 [6,2; 112,5]  6,5 [4,9; 43,8]  (U=445,0; 
p=0,006), .  

 (240,4 
[201,1; 319,7]   394,2 [339,4; 524,1] ) (U=575,5; p=0,00001), 

 Y (88,5±27,3  108,1±25,5 ) (p=0,0004), 
 (275,3 [99,1; 379,3]  131,7 [10,0; 276,2] ) 

(U=807,0; p=0,005)  (24,4 [16,8; 41,4]  4,4 [2,8; 9,0]  
(U=131,5; p=0,0001)) ,   
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.  
 (U=181,0, p=0,01)  (U=119,0, p=0,001)  

. 
 

 ( : rs=0,54, 
=0,02; : rs=0,50; =0,05) [3, 11, 15, 17, 22]. 

3. ,  
:  –  28,5 (95%   

9,3–87,2); HOMA-IR –  55 (95%  12,5–242,9);  –  11,4  
(95%  5,1–25,6),  –  3,8 (95%  1,7–8,1),  –  2,8 
(95%  1,4–5,5) .  

 
:  –  2,1 (95%  1,2–3,7)  

 HOMA-IR –  2,1 (95%  1,1–4,1).  
 (  69,9  88,4%)  

 [9]. 
4.  AA  COMT   

 (21,8%),  (45,5%)  
 (16,7%), GA  –  54,3%, 32,7%  48,6%  ( ²=15,3; 

p=0,004).  
 GA  GG (p=0,01)  COMT.  

  
 

 (U=11,0; p=0,05)  AA  COMT.  
 

(U=85,5, p=0,009)  GA  COMT.  
  

 AA  COMT  GG (U=4,0, p=0,014)  
 G  (U=19,0, p=0,025).  

 3-3  
 4-4 (U=6,0, p=0,03).  

 SS   
 LL (p=0,003)  [8, 17, 19, 20, 21].  

5.   
 

 CBCL (  (p=0,04), 
 (U=247,0, p=0,002),   

 (p=0,04),  (p=0,04),  
(p=0,03)).  CBCL « » ( 2=29,9; 
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p=0,0001); « » ( 2=16,7; p=0,002)  
, .  

 
(U=217,5; p=0,002) .  

 
 (rs=0,96, =0,0001);  CBCL: 

 (rs=0,84, =0,004);  
(rs=0,94, =0,0001);  (rs=0,93, =0,0001).  

, )  
.  

  
3-3  3-4  4-4 (U=3,5; p=0,03) [7, 12, 13, 
14, 20]. 

6.  (  
(p=0,007),  (p=0,0001))  (  (p=0,03)  
(p=0,03) ) , 

 (   
,  

).  
 (  1- , 

p=0,05;  2- , p=0,03)  (p=0,02  
 p=0,007 ) ,  4- ,  

 
 [5, 9, 16, 23, 24]. 

 
1.  

 
,  

 
. 

2.  
,  

 
 

.  
3.  

 ( )  
 
 

 [23, 24]. 
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SUMMARY 
 

Zagrebaeva Olga 
Genetic, clinical-metabolic and psychological aspects 

of severe obesity in children 
 

Key words: severe obesity, children, genetic polymorphism, metabolic factors, 
binge eating, cognitive-behavior treatment, complex treatment. 

Aim of the study: to determine a meaningful clinical, metabolic, genetic and 
psychological risk factors for severe obesity in children to prevent it; to offer 
effective treatment and evaluate its effectiveness. 

Object and methods of the study: 254 pubertal-aged children with different 
forms of obesity (alimentary, severe), 80 normal-weight control; clinical 
manifestation; data of anamnesis; anthropometric parameters; metabolic and 
hormonal status indicators; distribution of polymorphic genotypes (catechol-o-methyl 
transferase, monoamine oxidase A, serotonin transporter) frequencies; the results of 
psychological testing. 

Results  of  the  study  and  it’s  novelty:  a comprehensive assessment of 
indicators of hormonal status (serotonin, dopamine, the Y neuropeptide, ghrelin, 
leptin) and their relationship with anthropometric and metabolic parameters  
in children with severe obesity were given for the first time. For the first time  
the features of polymorphic genotypes frequencies distribution: Val158Met (rs4680) 
COMT gene, MAOA, serotonin transporter in children with morbid obesity, their 
relation to anthropometric and hormonal status were described. Novelty – is our 
developing of predictive models of severe obesity formation in pubertal children.  
The new data are a comprehensive assessment of the psychological factors that 
influence the development of severe obesity in childhood, their relationship with 
hormonal and genetic status. The new one is developing and evaluating the long-term 
efficacy of combination therapy (training program that reduce overweight, non-
pharmacological correction, psychotherapy sessions) in children with severe obesity. 

Range of application: pediatrics, endocrinology, general practice. 
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