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          , 

          ,  
           

  ,  ,    
,    .     

         
.   ,    

,   -    ,    
      ,   

        ,    
   ,     

    (  . ., 2016,  . .,  . .  ., 
2016, Vilain E, 2016,  . .  ., 2016, 2018, 2019).   
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  «  :     
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 «     »   «  
  »  «        
        » ( - , 2017). 

 

    

      , ,  
,    ,  , ,  

   . 
    171   , 

 24   20 .     
219 , 41   178 . 
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     . 
 

  

   59      Wistar. 
        

 . 
       

  11  18  , ,     30 / . 
           
   (0,01 /  0,9% NaCl ). 

          
, .       4 .,  

   ,    . 
    –   

(   )        
 – ,    .     

  .       (  1) 
       (  , ). 
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 1 –     

 

          
   ( )  "Beckman System Gold"  
  LC-4C.    , 

   -    - , 
   ,     -20°     

    .    
 ,          

,    .      
            . 

         
  Synergy 2 (BioTek USA)    Elisa kit (CSB- 

E1343r Test Enzyme-linked Immunosorbent Asay Kit Forthe quantitative determination of rat 

kisspeptin-1 (KISS1)).         
   Synergy 2 (BioTek USA)   

 ElisaKit (CSB-E05100r Test Enzyme-linked Immunosorbent AsayKit For the quantitative 

determination of rat testosterone concentrations, China). 

  

     70      
 .     1 . - 35 . 

     :    
  . 

           
  . 
      1. 
 1 –    

  
 

 (n) 

  

  

 42 - 42 

 —    
(CYP17A1; 17- -  

) 

1 - 1 

    5 - 5 

  8 2 6 

   12 11 1 

   1 1 - 

46,   , (    ) 1 1 - 
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      -      
   . -     

100% .   ,  ,  
  43     8 . 

     ,     
   ,       

.          
   . 

      (  
)   (  ).    ( ), 

 ( )        
    "Cobas E 411" (Roch , ). 

      ( )  
 ,     ,  

,   -  , -  
 ( ). 

      LEICA DM LS, 
  FLUOTAR 20 /0,40  100 /1,30-0,60,  

,   Leica DFC 320,     FITC 
 DAPI.       Leica DFC 

Twain.       Adobe 
Photoshop 7.0.      Hoechst 33258. QFH 

    QFH/AcD-    
 . 

 -       
  (NGS),   MiSeq (  Illumina).    

    HaloPlex (Agilent),      80 
- ,      ,    

       
(  2).         

 «1000 », ESP6500  Genome Aggregation Database (gnomAD).   
       OMIM 

(https://omim.org)   . 
 

 2 -  ,     (  - 80 ) 
 

AKR1C2, AKR1C4, AMH, AMHR2, AR, ARL6, ARMC5, ARX, AVP, BBS1, BBS10, BBS12, 

BBS2, BBS4, BBS5, BBS7, BBS9, CBX2, CD96, CDKN1C, CEP41, CHD7, CYB5A, 

CYP11A1, CYP11B1, CYP11B2, CYP17A1, CYP19A1, CYP21A2, DHCR7, DHH, DMRT1, 

DMRT2, DUSP6, DVL1, ESR1, ESR2, FEZF1, FGF17, FGF8, FGFR1, FGFR2, FLRT3, 

FOXL2, FREM2, FSHB, GATA4, GNRH1, GNRHR, HS6ST1, HSD17B3, HSD3B2, IGF2, 

IL17RD, KAL1, KISS1, KISS1R, LHB, LHCGR, MAMLD1, MAP3K1, NR0B1, NR5A1, 

NSMF, PROK2, PROKR2, RSPO1, SEMA3A, SOX3, SOX9, SPRY4, SRD5A2, SRY,  STAR, 

TAC3, TACR3, WDR11, WNT4, ZFPM2, ZNRF3. 
       :  

,      . 
          

. 
      .  (Bem Sex Role 

Inventory, BSRI, 1974),   ,  . .   2003 
     .     
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  (IS)    ,  IS < -1   
   ,  IS> 1 –  ,   IS> -1 <1 –  
   . 

         
       .  

     . .   . 
.  (1995).         
 « »         .   

   (   ). 
 

   

         
 Microsoft Excel 2010  Windows.       

       .   
      5 .     

        
 .          

     –   -

.          
 .       

   Jamovi  IOS.     
  Kruskal-Wallis     Dwass-

Steel-Crichtlow-Fligner. 

 

   

         

 (Good Clinical Practice)    .  
      «  . . . »  . 

           
  . 

 

  

     ,    
       .  

         
         

          
     . 

         
        

   .  
  

         
    , .  ,   

           
      ( , , ),    

    – 18,9%,       
       6%.     
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       .    
        – 

  (   ) (  2),     
    .  

       ,    
,   : ,  , 

. 

 
: p* -     2-    ; p** -     3-  

  .        ,  
,   ( )   W-  .  p <0,05    . 

 2 –    ( , )   
  

 

       

     ,  ,    
,          

:   ( ) 3,642 /    2,132 /   ,  <0,001  2 

; 3,685 /   2,132 / , <0,001    3   ; 1,517 

/    0,068 /   , <0,05  2-  ; 2,068 /     0,068 /   , 
<0,05  3-    .   ,     

,         
  .     ,      

        
         ,   

        . 
      .   

       
  3-   (1,294 /   1,637 /   ,  <0,05).  

        
        ( , , 1,428 

/     0,885 /      3-  ,  <0,05).  
          

 . 
          

 ,     .   
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   .   4-     
3-  ,            — 0,64 /   0,31 /  

 (  <0,05). 
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         .  
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      70   ,   
60%     46, ,  —   ,  

    46, Y.    
         

  . -     
    :   —    CYP21A2  

,     —   NGS.    
          -  
 Prader III-IV; 45% -  , 55% -  .   

       CYP21A2: 33% - 

I2spl, 21% - R356W, 17% - I172N, 28% - P30L.       
          

,         
 . 

 ,    ,      28 

.     : 43% -   
   (12 ), 28,5 % -     (8 

), 18% -        (4   
 , 1   ), 3,5% -      

(17- -  ) (1 ), 3,5 % -    
  (1 ), 3,5% -   46,        

(1 ).           , 
        ,    

  ,       
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   ,  ; , 
  ,    —      

 . 
      NGS    

 ,   , ,    ,    
    ,  ,    39%  (  11 

),  43%        . 
    3   3 . 

 

 
 

 3  –   
   NGS 

 

 

 
 3  –   
    

 

 

 

            
  NR5A1 (SF1)  2 ,   MAP3K1  3 ,   

  AR  4 ,   CYP17A1  1 ,   MAMLD1  2 
,   SEMA3A  1 .      

    1 ,       2 , 
   ,      , . .  

   . 
          ,  

,      -   -   
,          ,   

 -   .  18% (2 )    

         (  4). 

 

    
 4 –       NR5A1(2 ) 
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 .  

       MAP3K1      
46, Y      , 

 .         
MAP3K1       MAMLD1,  ,   

 ,         -
 ,        

         ,    
   . 

        MAMLD1     
    ,       

46,  (    )      , 
           

  . 
       AR      

         .  
     AR     SEMA3A.  

          
        ,    

       .       
SEMA3A,         

,    ,         
          

   . 
        CYP17A1  

          
    . 

        ,     
NR5A1.       

,         .   
    ,        , 

   .    ,   
         

     ,        
       .  

  ,   -    
        , 

   .       
 ,        , ,  

 ,       
,           , 

    .    
-       , 

 ,        . 
          

   « »     
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  28%        , 
  -      ,  
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      .  
,   18%     ,  

   .         
            

MAMLD1.          ,  
     ,      

         , 
 .     43%    

  ,     ,  
   ,    

 . 
 

        

       :  
,      . 

         
          

 (  5). 

         
 ,          

 –     46,    ,   , 
      ,   

 .         46, Y,  
      46, Y,     

     46, Y,      « -

»,    ,   46, .     
          . 

 

 
 

 5 -         

 

         
     8 .  

      ,   ,  
   ,      
 IS:      - 0,69,    - 0,115. 

     (86%)    -0,46,   
    .   14%   
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. 

          « -

»       (  3). 
 

 3 -     « - »   
    

 ( ) χ² df p ε² 

-  11.1 2 0,004 0.264 

:    ANOVA     Kruskal-Wallis. 

 p <0,05    . 

 

        ,    
          

     .     
       ,    

   .     6. 

 

 

 

 6 -     IS       
  

 

    ,     
  .      (IS)    

  ,      , 
             

             (  = 
0,014).         

           
    .  ,      

      « -    ». 

        
  .       , 

    . 
           

           (  
4). 

-    
   46,   

   46,      46,  

   
    

 

P>0,05 

P<0,05 

P>0,05 
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 4–         
     

 

 ( ) χ² df p ε² 

-  6.90 2 0.032 0.1644 

-   4.88 2 0.087 0.1163 

 -  8.81 2 0.012 0.2098 

-  4.40 2 0.111 0.1048 

-  4.88 2 0.087 0.1162 

-    4.09 2 0.129 0.0974 

-  4.22 2 0.121 0.1004 

-  8.08 2 0.018 0.1923 

-  7.45 2 0.024 0.1773 

-  6.44 2 0.040 0.1534 

-  6.82 2 0.033 0.1623 

-  3.54 2 0.171 0.0842 

-  4.09 2 0.129 0.0974 

-  3.54 2 0.171 0.0842 

-   4.18 2 0.124 0.0995 

-  5.53 2 0.063 0.1316 

:    ANOVA    
 Kruskal-Wallis.  p <0,05    . 

 

        
      , : « - » 

( =0,032); «  - » ( =0,012); « -

» ( =0,018); « - » ( =0,024); « -

» ( =0,040); « - » ( =0,033).  
        

«  - »  « - »  
      . 

    « - »    
   –     ( =0,05) (  7). 
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:           Dwass-Steel-Crichtlow-

Fligner.  p <0,05    . 
 7 -     « - »   

   

 

         
      -   .    

,        
 ,   , ,  

.    ,     , 
      ,  

, , . 
    « - »    

   –     ( =0,022) (  8). 

 
 

 
:           Dwass-Steel-Crichtlow-

Fligner.  p <0,05    . 
 8 -     «  - »   

   

         
      -   .    

,        
 , , ,   

  .    ,     , 
      ,  

, , . 
          

   ( =0,026) (  9). 

P<0,05 

P>0,05 

P>0,05 

-    
   46, Y  

   46,      46, Y 

-    
   46,   

    46,     46,  

P<0,05 

P>0,05 

P>0,05 
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:           Dwass-Steel-Crichtlow-

Fligner.  p <0,05    . 
 9 –     « - »   

   

 

     -       
 -      . 
   ,     

    , , 
.    ,     ,  

      , , 
. 

    « - »  
        ( =0,027) (  10). 

 
 

 

:          
 Dwass-Steel-Crichtlow-Fligner.  p <0,05    . 

 10-     « - »  
    

         
      -   .    

,        
 , , .    

,     ,    
, , .  ,      

,          
  « -    ». 

 ,        
 ,   ,     

     ,       
     ,      

   ,      ,     
      . ,   

           
,   ,     , 

P>0,05 

P>0,05 

P<0,05 

   46,      46,  
-    

   46,   

   46,      46,  -    
   46,   

P<0,05 

P>0,05 

P>0,05 
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 . 

3.         
  60 % -    , 11,5% -  

 , 17% -   , 7% -    
, 1,5% -   , 1,5% -   

   1,5% - 46, ,     –  
  . 

4.  ,   ,    
   39 %    ,   43%  

       ,    .  
        

   AR, NR5A1, MAP3K1, MAMLD1.     
  82% ,   - 18%. 

5.           
       . ,  

   MAMLD1,      ,    
       ,  

          
  . 

6.           
         

  ,       
46, ,       (    

     17-   ). 
          
,            

          
.         

      , 
       . 

7.        ,   
  ,        

    . 
 

  

1.    ,      
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ACMG – American college of medical genetics and genomics 

KISS1R –   

Me -  

NGS – next-generation sequencing  

OMIM – online inheritance in man 


