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The results of state-of-the-art review of both own researches of 

author and literary information are presented on application of methods 
of functional genetics in the selection of horse on record playfulness. 
From positions of biochemical genetics the method of the interval 
training is grounded for the increase of playfulness of trotter. 

Genetic markers, playfulness, genetics, laws of 
thermodynamic, population. 

 
 
 

 575.1 
 

    
   Equus caballus 

 
. . ,    

 
      

 Equus caballus ’       
( , , , ),     

  (SRY, SOX9, SF1, DAX1).  
Equus caballus, , , ,  

, SRY, SOX9, SF1, DAX1 
 

  ,     
    1970-  .  
       

.       
         

.     
  ,       

 ,      .  
  ,    



146

40-50 ,       
,      [2]. 

       
 ,    . 

 
      Equus caballus 

    
 

63,  
  -  

.  ,  
 ,   

 .   
. 

[2, 3] 

63, XO/64, XX 
 

.  .  
  .  

  ,  
 . 

[4, 5, 6] 

63, XO/64, XY 
 

    
.  

   . 
[5, 7, 8] 

63, XO/64, XX/64, XY 
   

   ,  
 ,  

. 
[9] 

63,XO/64,XX/64,XY/65XXX 
   

    
,  , 

 . 
[1] 

65,XXX 

 ,   
 .   

 , 
. 

[1, 11, 12] 

64,XX/64,XY  
  ,     

   
   . 

[1, 5] 

64,XX,   
female reversal sex 

    
   

[1, 12, 16, 17, 
18] 

64, XY,  , 
male reversal sex 

    
  

[1, 4, 15, 17, 
19] 

 
   63,XO (   - , 

 -   ) –   
    [2].    

 ,  ,     
,   .     

  1-1,5 %   99 %    . 
 –  (63,XO/64,XX)    30 % 

    [5].   Bowling A.T. 31 % 
        [4],   

272  – 3,7 %     2,6 %  
 [6]. 



147

   63 XO/64, XY    
 . ,     ’ , 

   .     
 (  ). -

    [5]. Das and col. (2012) 
            

-    [7, 8].  
  63,XO/64, XX/64,XY  , 

        .  
   ,   ,  

 [9].  
 63,XO/64,XX/64,XY/65XXX   5-  

,       .   
      

   ,    
  ,   1    , 

    . 
 ,      

       
 [1].     

XX/XY    XX/X0/XXX.  
 1969  Basrur       

  (63, X0/64,XX/64,XY/65,XXY) [10].  
        

      [1].   
       
      XX/XXY [4]  

   63,X/64,XX/65, XXX/65,XYY [1]. 
       

       . 
Power M. M. (1990)    -

,   XX / XY  [1,5].  
64,XX/64,XY –    2   3   

      [1]. 
    -    

    [1, 5]. 
65,XXX    ,   . 

   ,   
  ,    ,  

 20    .   ,   



148

 .      
 ,    

   .   
   X-  .  
   X-       

        
 [11, 12]. 

 14-       
   64,XX,      

  (female reversal sex).  , , 
’     ,        

   .    
 Buoen and col. 2007  Ciotola and col, 2012,  ,  

  ,       
    [1, 12, 17, 16].  

  (64, XX)      
        SRY 

[18]. ,  SRY       ,   
’ ,       .  

    .  , , 
    . 

64,XY      (male reversal sex) 
  ,    . -
  Ciotola and col (2012)    

    ,     
  .  , ,   

,    .  –   
-    - ,  –  

   -    [1, 4, 15]. 
        

 ,    - . 
   (1986)       

: 1)      
  ; 2)    

 ; 3)    
 ,    ; 4)   

  ,      
[15]. 

        
   SRY  Y  -   



149

    .   Y- 
          64,XY 
    SRY    

  (ZFY, AMEL-Y  STS-Y).     
  ,   -  (ZFX, 

AMEL-X  STS-X).      
,  ,   –  .   

       
   ZFY        

 [17].       
H. . Kuiper, O.Distl (2007),      

 (64,XY)     SRY [19]. 
 ,    SRY,    

        [20]. 
   –    ,    

,  ’    - -
.       

   .    SOX9,  
        . 

  1 (SF1)   ,   
  ,      
     . ,  
        

        .  
MIS    SOX9  SF1.   

    -  . ,   
      DAX1,  

    .  
       

  . ,  ’  
     -

   .  ,  ,  
   ’    

 ,  . . .      
     , 
    ,  

,     .  
 
 
 



150

  
1. Millan M. Sex Chromosomes Abnormalities in Purebred Spanish 

Horses with Reproductive Problems: Cases Report / Millan M. M., 
Demura S.E., Saleno D.R. // Bulletin UASMV, Veterinary Medicine.- 
2012. - 69 (1-2). 

2. Lear T. L. Disorders of sexual development in the domestic 
horse, Equus caballus / T. L. Lear, R. B. McGee // Sexual Development. 
- 2012. – 6 (1-3).- P. 61-71 

3. Raudsepp T. The pseudoautosomal region and sex 
chromosome aneuploidies in domestic species / P. J. Das, F. Avila, 
B. P. Chowdhary // Sexual Development. - 2012. - 6 (1-3). - P. 72-83. 

4. Bowling A.T. An update of chromosomal abnormalities in mares 
/ A. T. Bowling, L. Millon, J. P. Hughes // J Reprod Fertil Suppl. – 1987.- 
35. - P. 149-155. 

5. Power M. M. (1990) .“Chromosomes of the Horse” In “Advances 
in veterinary science and comparative medicine, Vol 34: Domestic 
Animal Cytogenetics” ed Academic Press. 

6. Bugno M, Jablonska Z, Tischner M, Klukowska-Rotzler J, 
Pienkowska-Schelling A, Schelling C, Slota E., 2010. Detection of Sex 
chromosome aneuploidy in equine spermatozoa using fluorescence in 
situ hybridization. Reprod Dom Anim 45:1015-1019. 

7. Herzog A., Hohn H., Hecht W.C. 1988. A 63,XO/64,XYYt(Y;Y) 
mosaicinfoal. Proc Eur Colloq Cytogenet Domest Anim, 8th, Bristol, 60-
65. 

8. Das, P.J., Lyle S.K., Beehan D., Chowdhary B.P., Raudsepp T. 
2012. Cytogenetic and molecular characterization of Y isochromosome 
on a 63XO/64Xi(Yq) mosaic karyotype of an intersex horse. Sex Dev 
6:117-127 

9. Stewart-Scott IA. Infertile mares with chromosome abnormalities 
/ I A. Stewart-Scott. New Zealand Veterinary Journal.- 1988. Volume 
36(2). - P. 63-65 

10. Basrur, P. K., Kanagawa, H., Gilman J.P.W. 1969. “An equine 
intersex with unilateral gonadal a genesis.” Can J Comp Med 33 (4): 
297-306. 

11. Chromosome abnormality as a cause of in fertility in mares / 
Chandley A.C., Flecher J.; Rossdale P.D., Peace C.K., Rickets S.W., 
McEnery R.J., Thorne J.P., Short R.V., Allen W.R. // J Reprod Fertil 
Suppl. - 1975. - 23. - P. 377-383. 

12. SRY-negative XX intersex horses: the need for pedigree 
Studies to examine the mode of inheritance of the condition / Buoen, 



151

L.C. Zhang T.Q.Weber A.F. Ruth G.R. // Equine Vet J.- 2000. - 32.- 
P. 78-81. 

13. Variety of cytogenetic anomalies encountered during a two 
year period in a veterinary cytogenetics laboratory // Buoen L.C., Kent 
M.G., Madi, J. Weber A.F./ North Am Sym Cytogenet Cell Biol Domest 
Animals, 19833rd, Abstr. 246. 

14. Molecular and cytogenetic studies in a case of XX SRY-
negative sex reversal in an Arabian Horse / Ciotola, F., S. Albarella, 
M.P. Pasolini, L. Auletta, L- Esposito, L. Iannuzzi // SexDev.- 2012. - 6. 
- P. 104-107. 

15. Kent M.G., Shoffner R.N., Buoen L., Weber A.F. 1986. XY sex-
reversal syndrome in the domestic horse. Cytogenet Cell Genet 42:8-
18. 

16. SRY-negative, 64,XX sex reversal in a Konik Polski horse: a 
case report / Kazimierz Jaszczak1, Pawe  Sysa, Mariusz Sacharczuk1, 
Rafal Parada1, Katarzyna Romanowicz3, Magdalena Kawka1, Wies aw 
Jarmu 1 // Animal Science Papers and Reports vol. 28 (2010) no. 4, 
P. 381-388. 

17. A sporadic case of the sex-reversed mare (64,XY; SRY-
negative): molecular and cytogenetic studies of the Y chromosome /  
M.1. Bugno, J. Klukowska, E.S ota, M. Tischner,  M. Swito ski // 
Theriogenology.2003 Apr 1; 59 (7):1597-603. 

18. SRY-negative 64,XX intersex phenotype in an American 
saddlebred horse / Bannasch D1, Rinaldo C, Millon L, Latson K, 
Spangler T, Hubberty S, Galuppo L, Lowenstine L. // Vet J.– 2007. – 
Mar. – 173 (2).– P. 437-9. 

19. Kuiper H1 Intersexuality in horses /  H. 1. Kuiper, O. Distl // 
Dtsch Tierarztl Wochenschr. 2007 Feb; 114 (2):50-6. 

20.  . .   / . .  // .: 
, 2003. - . 84-88. 

21.  . .,  . .   
       / 

. . , . .  // ., 2006. - . 164-172. 
 

    
   Equus caballus     

  ( , , , 
),       (SRY, SOX9, SF1, 

DAX1). 



152
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 , SRY, SOX9, SF1, DAX1. 

 
Hereditary caused reproductive disorders in horses Equus 

caballus associated with both genomic abnormal karyotype (trisemii, 
monosemy mosaicism, chimerism), and mutations and deletions of 
genes (SRY, SOX9, SF1, DAX1). 

Equus caballus, monosemiya, mosaicism, hymeryzm, sex 
reversal, SRY, SOX9, SF1, DAX1. 
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