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champions, and also the known masters, are marked from training of 
trotters.  

Ippodrom, running circle, traditional prizes, playfulness, 
champion, orlovskiy trotter, Russian trotter. 
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A historical certificate is expounded about foundation and activity 

of Lvov ippodroma, his modern material and technical base, terms for 
the test of up-river horse, records and champions of thoroughbred 
horse.   

Ippodrom, race, running and working paths, spec-
pomescheniya, prize capacity, breed. 
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The article highlights the history of the creation of the Kharkov 
hippodrome as one of the oldest equestrian complexes of Ukraine 
intended for testing horses saddle and trotting breeds. Describes the 
main periods of operation of the hippodrome, analyzed the factors 
affecting the prosperity or decline of the company. 

Kharkov hippodrome, test, prize performance, thoroughbred 
horse, the orlov trotter breed, russian trotter breed. 
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Studied the history of Heavy Drafter-breeding imperial, Soviet and 

post-Soviet periods, namely the second half of the XIX century. this 
day. Lower abutment connected to the year when they were brought 
French and English are not heavy-duty territory Kharkov province 
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(modern Luhansk region). Upper abutment determined by the beginning 
of the XXI century. Traced experience known breeders, experts and 
scientists who were engaged in cultivation of valuable breeds of draft 
horses in Ukraine, improve their quality and elimination of domestic 
breed of heavy trucks. 

Heavy Drafter-breeding, Ukraine, novooleksandrovskaya 
heavy draft breed, history, Kharkiv, Poltava, Sumy, Luhansk 
region. 
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The history and current state of horse breeding industry in 

Southern Ukraine is stated. The specified number of head of horses in 
the 19-th and 20-th centuries is established. On example of Falz-Fein s 
family exemplary breeding of horses in their estates has been shown. It 
analyzes the changes and the reasons for the decline of horse breeding 
industry in Taurus based on economic and political developments in 
the country. 
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One of the main challenges of the global society is the 
management of diversity of genetic resources. Horse breeding is a 
specific industry, the most promising direction in the contemporary 
terms - a sport, a hobby, leisure human therapeutic options, treatment 
estates. Means of maintenance and improvement of the horse breeding 
is the effective use of breeding material. 

Horse breeding, horse-stud, the gene pool of the breed, 
breeding, reproduction, performance. 
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The results of studying of the source breeds’ influence on the 
formation of Trakehner horses array in Ukraine are presents in the 
article. There were studied pedigrees of horses modern livestock 
Trakehner registered SI "Agency for Animal Identification and 
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Registration» (n=355) to achieve this goal. All livestock distributed 
conditional on genotypes by parts of blood (the proportion of blood) 
rocks, that were used in the creation and improvement of the Trakehner 
horses (Thoroughbred, Arabian, Akhal-Teke). It was established, that 
the main genealogical complexes of livestock (stallions, mares, 
geldings) is a Trakehner×Thoroughbred×Arabian and 
Trakehner×Thoroughbred, and in lesser degree Trakehner×Arabian and 
Trakehner×Thoroughbred×Teke. 

Trakehner horse breed, breeding, selection, the proportion of 
blood, genealogical complexes, part of blood, conventional 
genotype. 

 
 
 

 636.1.053:612.6 
 

     
     

    
 

. . ,     
     . . .   

 

      
       

        . 
       

     ,  .  
         , 

 -     
     . 

,  , , ,  , 
’ , . 

 
 .     

        
   .    

    ,     
        

  [3,5].  
 ( )      

     ,  



91

Registration» (n=355) to achieve this goal. All livestock distributed 
conditional on genotypes by parts of blood (the proportion of blood) 
rocks, that were used in the creation and improvement of the Trakehner 
horses (Thoroughbred, Arabian, Akhal-Teke). It was established, that 
the main genealogical complexes of livestock (stallions, mares, 
geldings) is a Trakehner×Thoroughbred×Arabian and 
Trakehner×Thoroughbred, and in lesser degree Trakehner×Arabian and 
Trakehner×Thoroughbred×Teke. 

Trakehner horse breed, breeding, selection, the proportion of 
blood, genealogical complexes, part of blood, conventional 
genotype. 

 
 
 

 636.1.053:612.6 
 

     
     

    
 

. . ,     
     . . .   

 

      
       

        . 
       

     ,  .  
         , 

 -     
     . 

,  , , ,  , 
’ , . 

 
 .     

        
   .    

    ,     
        

  [3,5].  
 ( )      

     ,  



92

 ,   ,      
    .     

     ( ),    
,  ,  ,   

,    ,     
.   20        

.       
   .   2008   

  ’     [2, 
6].  2009         

   .    5   
       

40 %,      ’    
 [2]. ,  2005       100 

   ,        
  400.       

   .  
 ’      

  ,   ,     
     [5,6,7,8,9]  

     ’ .  
    ’   

        
    30  [1].    

      ,   , 
         

.    –  ,    
, ,   .    

        , 
,     .  ,   

      ,  
     ,     

  .        
 ’    .   
 ,       

,        
 ,    .  
  ,        

     [10,11].  
’           



93

        
.  

         
      

 [10,11].       
 ,      
   . 
     :   

 ;     ; 
    ;  

  ,    .   
     : 

      ;  
  ;  ,  ;   

  ;     ; 
       , 

       . 
 :     

   ,    
         , 

’     . 
  .   , 

’ ,     200   
      

 ,    , -
    .  

    28      
     .   

   36     
 .      

     « »  « » ( , 
  ,   ),   1  9    

      ,  
 4-5-6        
 .  

          
    .   

     ,   
        . 

         



94

,  ,     ,   
 ,      , 

 ,    .   
     ,  
,       , 

   (    
).  

      
     .  
   ,   
     "  

" (  DFREML 3.0 ).  
     

   ,  , ,    
, ,  , , .  

       
     BLUP "  " 

(  BLUP F–90).     
     (   

      ’ ).    
 ’     (  1). 

     ,   
    ,       

2000  2010 . 
 

y = Xb + Za + e,                                                                (1) 
 

 y    (   ,   ); 
 b      (    , , 

 , , ); 
 a    ; 
     , 
 X  Z    . 

 
     ’   : 

 
X'R-1XX'R-1ZbX'R-1y 
Z'R-1X         Z'R-1Z  + A-1⊗  G0   a         Z'R-1y 
 
 

 A-1     ; 
 G0       , 
 ⊗     , 
 R-1     . 

 



95

 .      
     ,   

       
 (  1). 

,        
   « » - (5).   
 1,5.    ,   2,2% 

      ,  34,1% -  
   13,6% -  .      

        
 (0,07-0,36).      

        
    . 

,     -
      
,          

       
   .       

        
      .  



96

 



97

   (R)   ,  
      .  

      30 ,    
         

   .  
       -

 (  )    100 .  
  4 .  

 ,        
       , 

 (   -   ) 
    96  104 .    

30%,   30        
    .     
         

 93 .,        
   .  

      
         

 . ,    , + 
2,08.    ,   ,     

       
   2,08 .   

 
   ’ , ,   

    -   
         
 –   ,       

     
     . 

      , 
    ( ) 

  (R),        
     .   

   ,   ,  ,  
,        

    .  ,  
   .     

     ,  
     '     



98

  .       
      . 

 
  

1.  . .    -
    //   . – ., 2008. –  98. – .23-33. 

2.  . .      
  / . . , . . , . . , 

. .  // -    -
 . – ., 2014. –  111. – . 69-77. 

3.  . .     . 
       / 

. . , . . . – ., 2008. – .6. – . 14-29. 
4.        

 / . . , . . , . . , 
. .  //   . – 2003. – 5. – . 32-40. 

5.        
2003–2010  / . .  [  .]. – .:  , 2003. – 
96 . 

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

    . . . : . . . 
– , 2009. – . 11. –  3(42). – . 2. – . 319–324. 

7. Christmann L., Bruns E., Schade W. Survey on the mare 
performance in the Hannoverian breed // 46th Annual Meeting of the 
European Association for Animal Production / Prague, Czech Republic.-
4-7 Sep. - 1995.  

8. Hascher H. Schatzung von Populationsparametern  mittels 
Exterieur - und Leistungsdaten fur Haflinger, Freibserger und CH 
Warmblut. Diss. ETH Zurich Nr, 12653. - 1999. 

9. Katherine M. Quinn, M.Agr.Sc. Genetic Evaluation of Show 
Jumping Horses in Ireland // Irish Horse Board Department of 
Agriculture and Food Block B, Maynooth Business Campus Maynooth 
Co Kildare, june 2005. – 85 c. 

10. Koenen E.P.C., A.E. van Veldhuizend, E.M. Brascampa E.W. 
Genetic parameters of linear scored conformation traits and their 
relation to dressage and show jumping performance in the Dutch 
Warmblood Riding horses population // Livestock Prodauction Science 
43, 1995. - P. 85-94 



99

11. Mawdsley A., Kelly E.P., Smith F.N., Brophy P.O. Linear 
assessment of the Thoroughbred horse: an approach to conformation 
evaluation // Equine Veterinary Journal, 28. - 1996. - P. 461-467. 

 

     
      

     -
    .  -

       
     . 

       
   ,  - -
       

 . 
,  , , , 

 ,  
 

The article is devoted to the problem of determining the quality of 
domestic breeding horses with the help of modern classification 
systems, body type and health based on a linear scale. Classification is 
based on the variance of symptoms characteristic of the average of a 
selection of indicators of population. The estimation results give an idea 
about the level of development of each characteristic in the breed, the 
offspring of stallions and implement a targeted selection of horses in 
producing the composition. 

Horse, linear scale, classification, characteristics, body 
exterior, performance. 
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- 

 
153 

 
- 

 
49 

 
- 

 
21 

 
- 

 
4 

 
- 

% - 100 - 67,3 - 21,6 - 9,3 - 1,8 
 

    ,        . 
     

      .  
      

’    ( . 2),    
  .  

 
2.  ’      

   
  ’      

1845 80 550 . .  (  . . , 1925, .134) 
1854 464 3002 -//- 
1907 10 000 100 000 -//- 
1969 85 1500 , . 13-14, . 5 
1979 76 1042 , . 17-18, . 10 
1987 66 1026    
2012 70* 491 . .  
*    -   2009-2012 . 

 
     ,      

        
,   4  –  36  1950-54   9 –  

2010-2011 .   ’  481  497  . 
 .  ,    2013 .   

      .  
  ’      
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 .        
   ( . 77).      

,          
,     (  . . , 

. . , . . , . . , . . , 

. .   .). 
  ,   1999    
,       

    .    
       
    ,   

    ( . . , 2013, 
. 6).        –  , 

          
 . ,     

 2.01; 3.16, , 2002 . .   (   
 )    ;   

          
 (  “ ”)     

 ( . 34, . 451).       
    :   ( , 

, , , ,   .),  
( ),  ( ),  ( ), -

     ( . . . 235, 267, 275, 278, 
285, 295, 319, 323, 328  .). 

    :     
,    ?     

 ,      “ ” 
’    ,      

,            
   .  ,   

  , , , 
    ,     

 ,    ( )   
   .  ,  ,     -  
. 
        

     .    
   .     

     :     
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  ’      

.    (   
)       ,    

   ,   
    , , , , 

  .    ,   
, ,      , 

,  ,      . 
      ,   

    2.05,    1600   
   (2400 , 3200, 4800, 6400 ),    

      2.05.   2014 .   
    227   . 
    ,  

     3. 
 

3.      
   2.05   

  
  

 
,  

  
  

 
,  

 79 5,58 ± 0,15  15 5,67 ± 0,39 
 49 5,64 ± 0,21  9 5,78 ± 0,43 
 25 5,82 ± 0,23  6 5,86 ± 0,51 

 18 6,18 ± 0,29  5 6,60 ± 0,92 
 16 5,38 ± 0,26  2 5,50 ± 0,00 

 
    ,     

  ,     
.          

 .       
   ( . ),     

     -  
   –    1/8   –   1/16 

 . ,      
         

,      ( . . , . 53). 
      

     ,     
 :       

 2.05    5-5,25 .      
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      2.25,4 ( -
),     –    

2.04,8   2.02 –     2.04.  
 (   )      2.05: 

 2.04,6;  2.04;  2.03,6;  2.01,9; 
 2.01,2.        

,        
  .    

 ,       1/8 
   . 

        
  7 ,     – 6,  – 

8,  – 7,  – 6   – 8.    3  
  – 6,18 –   ’     

   –  ,    
  .         

 – 6,6 .     
       

:          ,  
  –  10  ( . 4).    2.05 – 56,3% 

–      5-6 ,      
 ,     . 

 
4.     2.05    

  
 , 

. 
  ,  

3 4 5 6 7 8 9 10 
  79 3 18 24 14 13 4 2 2 
 49 1 5 18 18 5 2 - 1 
 25 - 4 10 4 2 4 2 - 

 18 - 1 4 7 3 1 - 1 
 16 - 3 7 4 1 1 - - 
 15 2 1 5 3 3 1 - - 

 9 2 2 1 1 - 1 1 1 
 6 - 1 2 2 2 - - - 
 5 - 1 1 - 1 1 1 - 

 2 - 1 - - 1 - - - 
: . 224 8 37 72 53 31 15 6 5 

% - 3,3 14,1 32,4 23,9 14,6 6,6 2,8 2,3 
 

      .  
  1982  2006       

 153 ,      (1609 ) 
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 1 . 55 .  .     – 98 % –  
   3-4  ( . , 2011, . 32-35). 

 
 

       
 .     

       
1.56-1.58,  162-163 .    -

   :  -
     ,   

. 
 

  
1.  . .   / . . . – 

; “  ”, 2010. – 285 . 
2.  .    -

  / . . – ; “  ”, 2011. – 
455 . 

3.  . .   –  
 ? / . . , . . . //  

  . – 2013. –  2. – . 3-7. 
4.     2.10. – ., 2012. – 2013. 
5.  . .  / . . . – .: “  

”, 1925. – 276 . 
6.  . .     / . . , 

. . . – .: , 1978. – 158 . 
7.  . .    -   / 

. . . //    . – 1972. –  3, 4, 5, 8, 
9. 

 
      

  ,    
 ,    ,  

  ,   (227 ) 
   2.05.  

 , , , , 2.05, 
,  . 

 
Studied efficiency of crossing of orlovskogo trotter with stallions 

thoroughbred up-river, standartbrednoy and the Russian trotting breeds, 
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and also his precocity the index of which was age the representatives of 
which (227 heads) entered to the class 2.05.  

Orlovskiy trotter, precocity, line, class, 2.05, playfulness, 
standartbredniy trotter. 
 
 
 

 636.1.083.38 – 027.15 
 

       
     

 
. . ,    

 
        

        
. ,      2.00,1 

      ,   
 ’     . 

    1600  (2.15,2) 
   2.02,2,       

    . 
,       

2.00,1       
 .   

  , , , , 
, ’ , , . 
 

      
      

 ’ . ,    ,    
01.01.2014 ,       , 

  ’     
  3,6%   19,2% [1, 4]. 

    ’     
     .   
 ,     ,    

 ’ . 
 ,     ,  
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and also his precocity the index of which was age the representatives of 
which (227 heads) entered to the class 2.05.  

Orlovskiy trotter, precocity, line, class, 2.05, playfulness, 
standartbredniy trotter. 
 
 
 

 636.1.083.38 – 027.15 
 

       
     

 
. . ,    

 
        

        
. ,      2.00,1 

      ,   
 ’     . 

    1600  (2.15,2) 
   2.02,2,       

    . 
,       

2.00,1       
 .   

  , , , , 
, ’ , , . 
 

      
      

 ’ . ,    ,    
01.01.2014 ,       , 

  ’     
  3,6%   19,2% [1, 4]. 

    ’     
     .   
 ,     ,    

 ’ . 
 ,     ,  
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,   ,     
      . 

        
   ,      

  . 
        

         
       

2007 . . 
   .    

       2007 . ., 
       2009 ( )  

2010 ( ) .      
         

 -   ,     
        

    . 
        

       
( . 1).       

     -
 Excel [3]. 

 
1.  -   

   
 

 
   –   

  2007 . . 

1 15 

 2.04,1;  2.06,5;   

2.06,6;   2.04,9;  

2.04,1;  2.03,5;  2.10,7 

 . .   2.12,0 2 6  2.04,1;   2.06,6 

   2.02,2 3 4   2.04,9;  2.04,1 

   2.00,1 4 3  2.03,5;  2.10,7;  2.06,5 

 
      

  . 
 .     

    ,   , 
     2.02,2,   

   0,4  (  ’ )  1,8  (  
).   ,     

 [2],  ,   
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   2.00,1,     -
       ( . 2).  

 
2.      , M±m 

 
,  

  
 

  
 

 
 ’  

 

  2007 . . 156,8±1,4 159,0±1,5 178,2±1,4 19,8±0,2 

 . .   

2.12,0 

158,8±3,1 159,7±3,2 178,0±2,6 20,0±0,4 

   2.02,2 156,8±1,9 159,3±3,7 180,8±2,6 19,9±0,4 

   2.00,1 154,0±1,9 156,7±1,8 174,0±2,6 19,3±0,2 

 

  2007 . . 159,4±1,5 162,8±1,6 182,1±1,4 20,3±0,2 

 . .   

2.12,0 

162,3±3,1 164,8±3,4 182,5±2,6 20,3±0,4 

   2.02,2 158,8±1,9 161,5±3,6 184,0±2,9 20,4±0,3 

   2.00,1 156,6±1,0 161,5±0,7 177,7±2,2 20,1±0,2 

 

’      ,  -
  ,      

     (  3,8     
  .  2.12,0). 

     ,  
   ,  ,   
   2.12,0   2.02,2.  

       
      .  

   2.00,1,     , -
  ,    

,     (  0,4 )    (  
5,3 ). 

 ,        
 ,      
      ’   

   2.12,0   2.02,2. 
,        

    -, -   ,  
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 ’    . 

   , ,   
       

,       
1600    2.43,4 ( .  2.12,0)  2.46,7 ( .  
2.00,1).       1600  
(2.50,0  )    3,3 . ( .  2.00,1) 

 7,6 . ( .  2.12,0) ( . 3). 
      -
   1600  (2.22,3)  ,   

   2.02,2,   7,7 .   
   (2.30,0  )   

    . 
 
3.      , M±m 

 
, . .± .   

  
 

  

 

  2007 . . 2.44,2±1,4 2.24,8±1,3 6,5±0,4 

 . .   2.12,0 2.43,4±1,6 2.24,2±1,7 6,7±0,5 

   2.02,2 2.44,4±4,1 2.22,3±4,1 6,5±0,3 

   2.00,1 2.46,7±4,3 2.27,8±3,4 5,7±0,4 

 

  2007 . . – 2.17,7±1,2*** 7,2±0,9 

 . .   2.12,0 – 2.17,2±1,4 8,5±1,6 

   2.02,2 – 2.15,2±1,0**• 6,8±2,2 

   2.00,1 – 2.22,2±2,1*• 5,3±1,0 

* <0,05; • <0,05; ** <0,01 

 
       
 ,      2.00,1, 

   ,      
   2.02,2 (  5,3 .).   

       
   ,    
 .      1600  

     2.02,2,   7,0 . 



111

     2.00,1 ( <0,05)  2,5 
.  ’   2007 . . ( <0,01). 

 
     

1.       
    2.00,1   
 ,      2.02,2 

    0,4  (  ’ )  1,8  
(  ). 

2. ,       
       

   , ,   
 .  2.00,1,    

(2.27,8)     3,0 . (  2007 . .) 
 5,5 . ( .  2.02,2). 

3.     (2.15,2)   
 ,      2.02,2, 

       
      1600  (2.22,2) 
    2.00,1. 

4.        
       

     2.02,1. 
5.         

  -      2.00,1    
       ,  

        
       . 

 
  

1.  . .      
   / . . , . . , . . -

, . .  // -  . – : 
 , 2014. –  111. – . 69–77. 

2.  . .      
    / . . , . .  // 

      
. – ’ - , . – 2013. –  

21.    . – . 65–67. 
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3.  . .     / 
. . , . . - . – .: , 1983. – 

406 . 
4.  . .      

   / . .  // -  . – 
:  , 2009. –  101. – . 127–137.   

 
   ,    

       . 
,      2.00,1 

     
  ,        

 . 
    

   2.02,2  1600  (2.15,2),   
      

  . 
,      

 2.00,1      
  . 

  , , , 
, , , , .  

 
It was studied the dynamics of linear growth and agility of Orlovska 

trotting breed mares with taking into account plant lines and age 
specific criterions. It’s proven that mares from genealogical group of 
Pion 2.00,1 were characterized by the smallest data’s of linear growth, 
agility and by smaller measurements than standard of Orlovska breed.  

The best workability at 1600 m (2.15,2) of mares from Pilot line 
2.02,2 was determined, which is the ground to use  them for forming the 
leading group of Orlovska breed. 

It’s proven that for improving competitiveness of mares of Pion line 
2.00,1 you should improve usage of selection methods and continue 
research. 

Orlovska, measure, standard, agility, line, exterior, mares, 
hippodrome.  
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 575.224.4:619:616.993.1:636.1 
 

 ’    
     

     
BABESIA EQUI  ANAPLASMA PHAGOCYTOPHILUM 

 
. . ,    

      
 

      
  Babesia equi  Anaplasma phago-

cytophilum.     -
  ,      

    .   
  ,   -   

     . 
 , , , , 

 . 
 

        
      -

,     . 
  -    

       
      -

,       
       

 [1, 2].  
      

      
      

 ,     
     [3, 4]. 

      . .  
 . .        

 -  ,     
      

        
   [5].    
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 ,     ’  
     , -

  Babesia equi  Anaplasma phagocytophilum. 
   .    

     Babesia  
Anaplasm         

 .    
  4–6      

 62     (n=9).  
 –   3,5–6 ,   

    .   
     

    . 
    -   

  -   « », 
.     Anaplasma 

phagocytophilum     
 . 

      
 ,    -

 L    0,001 /    
 [6].     

    ( ),  ( ), 
  ( )    ( ).  

  1000  (‰).      
  3000 .     

     ,   
  ( )   ( ) ,  

    ( )  -
 .       30 

 .    -
     

  Carl Zeiss.    
    1000 . 

       
    Microsoft Excel. 

 .    
      5 %. 

   ,        
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  .     
    Babesia  Anaplasm  

        
.         

   .   
       
 ( ). 

       
  (7,63 %),     

      
 ( <0,05).     

     ( <0,05)   
   .   , 

        
   .  

        
           

-  .     
     .  -

   ’    
       

 ,     . 
  ’    -

       
   ,   

   1. 

 
. 1.      
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 .     
     ’  

( <0,05)   (r=0,706)    
   .    

       
    ’  (r=0,310). 

 ’        
      .   
  .     

 . .   ,     
        
  ’  (r=0,6)     

  [7]. 
      

     r=0,113  r=0,189  
      

.      
     (r=-0,205)  

    .    
       

 (r=0,047).  
       

       
     .   

   2. 

 
. 2.      

    -   
 

  2,     
    ’     
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  (r=0,519 –   ).   

      
       

’  r=-0,868  r =-0,975 .     
       

,  ,      
  .    ’   
 ,    

 .  
     

 ,        
    ’      

   , ,  . 
 ,  ,   

 ’        
    <0,05.    

      
 ' .      

      ’  (r=-0,907) 
     . 

,      
     4,25 %  

      
        

   .     
 ,  ,  , 

      ,  
,      
 .  , ,  

 ,    .  
,        
    ,    
  ’ . 

 
 

1.     Babesia equi  Anaplasma 
phagocytophilum      -

       
     . 
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2.      
         

    . 
3.     -

   ,   
   ,     
    . 

 
  

1.  . .       / 
. .  //     

     . . . 
. – 2009. – . 11. –  2 (41). – . 1. – . 347-350. 

2.  . .     -
     / . . , 

. . , . .  //  .  2009. 
  15.  . 307–310. 

3.  .     
    Babesia   

   / . , . , .  [  
.] //   .  2009.  
 7.  . 28 30. 

4.  . . ’      
     / 

. . , . .  //    . – ., 
2011. – . 160. – . 295–300. 

5.  . .      
      / . . , 

. . , . .  //   :  
  . – , 2012.  . 96. – 

. 319 321. 
6.  . .     

    / .  .  , . .   
//     ,   

   : . . – ., 2005. – . 210–213. 
7.  . .     

  / . . , . .  //   
 . – . :  , 2009. – . 43. – . 187–192. 
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,   Babesia equi  

Anaplasma phagocytophilum.    
   ,  

       
 .     
,    –    

      
. 

 , , , 
,  . 

 
The results by cytogenetic analysis of somatic cell horses infested 

pathogens Babesia equi and Anaplasma phagocytophilum. A significant 
increase in the number of lymphocytes with micronuclei, quantitative 
karyotype disorders by type aneuploidy and frequency of chromosomal 
fragments. On the basis of analysis for korellyatsionnogo found that 
animal-related media invasion micronuclei formed precisely for set 
chromosome fragments. 

Blood parasites invasion, micronuclei, horses, aneuploidy, 
chromosome fragments. 
 
 
 

 636.127.082.2 
 

     
    

   2.10,0   
 

. . , . .   
    

 
      
       

2.10,0      1600 . 
     
    .  

   ,   
      . 
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2.10,0      1600 .  
       

 .     
,       
  .  

 , , , , 
, . 

 
The paper studies the application of inbreeding and outbreeding in 

obtaining Orlov trotter breed class 2.10,0 and faster on a standard 
distance of 1600 m inbreeding is quite common in the horse breeding in 
the preparation of the animals. A positive influence topcrosses use as a 
form of outbreeding and complex form of inbreeding on playfulness.  

Friesian, playfulness, inbreeding, outbreeding, topcrosses, 
botomkross. 

 
 
 

 619: 612.1: 636.1 
 

     
     

      
 

. . ,  
    

. .  , . .   
      

  . .  
 

        
        

   (   ,   
     ). ,  

        , 
,      

     ( <0,05–0,01).  
      
       .  
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     . 
, , , , , 

, ,  . 
 

      , 
   ,  -
       

    [1, 2, 4, 10].  ’     
      

,      
        

 [3, 5].     ’  
,   ,     

     [6, 8, 9, 10].   
      
   .  

       
       

       
     [6, 8, 9, 10]. 

  ,    
       

[11–14].    -    -
        

     .  
 .     -

        
     . 

   .   
  -       

« »        
    6    .  

      
 6-8  ,         

 ( ,       ).  
, ,       

      .  
      

     ,  :  – 15 , 
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     – 15 ,  – 5 ,  
 – 5 ,  – 5 ,   – 20 ,  – 5 , 

     – 10 ,  – 20 . 
    :  -

  ,     , 
      , 

    ,  
 [7]. 

     
     „Microsoft Office 

Excel, 2007”. 
 .      1 

,         
       

   ,     ( <0,05–
0,01).      :  
–  46,4 ( <0,01)   45,7 % ( <0,01);  –  35,8 
( <0,05)   32,1 % ( <0,01);  –  52,5 ( <0,05)   
55,3 % ( <0,05);  –  31,6 ( <0,01)   46,7 % 
( <0,01).  

 
1.         

     
    (M±m, n=3) 

 
  

    
 

   
 

  
, /  6,9 ± 0,32 10,1 ± 0,12** 7,4 ± 0,33 

, /  109,9 ± 6,93 149,2 ± 9,59* 113,4 ± 6,24 
, /  8,0 ± 0,12 12,2 ± 0,41* 8,8 ± 0,23 
, /  0,38 ± 0,02 0,50 ± 0,01** 0,42 ± 0,02 

    
, /  7,0  ± 0,41 10,2 ± 0,41** 9,3 ±0,77 

, /  140,0 ± 5,05 º 184,9 ± 6,91** 167,4 ± 3,79** ºº 
, /  8,5 ± 0,47 13,2 ± 1,07* 9,9 ± 0,74 
, /  0,45 ± 0,01 0,66 ± 0,03** º 0,52 ± 0,01** º 

.        :  
* – <0,05; ** – <0,01; *** – <0,001     ;  
º – p<0,05; ºº – p<0,01; ººº – p<0,001      . 
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   ,     , 
         .   

       
     ,   

  ( <0,01).       
       

      ,     
  7,2   32,9 %;  –  3,2   19,6 % 

( <0,01);  –  10,0   16,5 %   –  10,5 
  15,6 % ( <0,01). 

       
,        

   ,    
.       

     33,9–64,1 %,   –  12,3–
50,0 %,     -

     [8, 13].   
,          

 ,         
   5–15 % ,      

 [9, 11, 12].  
    -

   ,   , ,  
        

        
     . ,    

–   1,5; 27,4; 6,3 (p<0,05)  18,4 %;   
   : 1,0; 23,9; 8,2  32,0 % (p<0,05);  

    – 25,7; 47,6; 12,5 (p<0,01)   
23,8 % (p<0,05). 

         
   2. 

 ,    2   ,  
        -

       
,        
 (p<0,05). 

       
    ,    
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, ,      
.  

 
2.          

      
    (M±m; n=3) 

 
  

    
 

   
 

  
    

 ,  1,0±0,03 0,9±0,06 1,0±0,02 

  
  , 

/  
17,9±0,44 18,6±1,01 18,9±0,36 

  1,1±0,03 0,7±0,31 1,1±0,02 
  

    
 ,  1,3±0,03°° 1,1±0,01*° 1,1±0,09 

  
  , 

/  
19,2±0,12 17,4±0,72 20,1±0,14**° 

  1,4±0,03°° 1,2±0,01* 1,2±1,01 
 

    ,   
         

,    (p<0,05)   
    .  

         
  . 

  ,    
   ,   -

         
       

        
   ,      

 (p<0,01)       
     (p<0,05). 

 
 

       
       

     .  
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,       
     , , 

     ( <0,05–0,01),   
          

 .      
        , 
         

         
 .  
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     -
        
      (   

,        ). 
,         

 , ,   
        

 ( <0,05–0,01).     
       

   .     
         

  . 
, , , , , 

, ,  . 
 

The results of studies of the blood in horses Ukrainian and English 
thoroughbred rocks riding under conditions of exercise (at rest, 
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immediately after training and one hour after training). Established that 
immediately after training horses both species the number of red blood 
cells, white blood cells, hemoglobin and hematocrit value were increased 
compared to the rest ( <0,05–0,01).However, the recovery of the studied 
hematological parameters passed to normal faster horses Ukrainian horse 
breed. While red blood indices tended to decrease after exercise in 
representatives of both species. 

Blood, horses, red corpuscles, leucocytes, hemoglobin, 
gematokrit, training, physical loading. 
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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. 
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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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    3521 , 

3867 ,   ,      
  .  

    „ ” , 
      ’  

( . 1).  
 

1.    , ( S± , )  

 

 

 
  

 
 

n    
 

  
 

 

 

 ’  

1.  
 

3/16   
 5 164,6±0,32 167,2±0,49 193,2±1,00 20,2±0,05 

2.  
 1/4 10 162,9±0,58 165,7±0,78 193,7±1,10 20,2±0,12 

3. -
 

 
1/2 6 163,2±0,42 164,9±0,52 191,7±1,02 20,0±0,07 

4.  
 - 12 161,7±0,47 163,1±0,71 186,2±1,21 19,2±0,14 

 

,       
   1,27-3,25     :  
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 3,25,   ’  2,88. ,    
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       ,  
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 ,    . ,     
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.          
 0,56-1,65%,    0,90-1,96%. 
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 0,7 , -   0,4 .  
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It is established, that the mares compositions on the “Olimpiysky” 

has 45,5% of the Ukrainian saddle mares. The herd is composed of 
mares which are tall, massive, with well developed thorax and with 
insufficient circumference of metacarpus and index of boniness. The 
best indices for the use of mares belong to the Ukrainian saddle mares 
who have 3/16 of thouroughtbred saddle horses blood. The mares of 
that group gave 12 foals more that 100 mares in the average herd. 

Mare, reproductive quality, typological features, index, 
measurements. 
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.       12 .   
        : 

        
     103,6%  

   102,94-104,30% ( . 1).    
 

1.       , (n=34)  
, 
. 

      ’  

S± ,  
 

 
, % 

S± ,  
 

 
, % 

S± , 
 

 
, % 

12 151,3±1,48 - 164,7±1,00 - 18,6±0,11 - 

18 156,1±1,39 3,16 168,5±0,99 2,24 19,3±0,10 3,59 

24 161,0±0,99 3,08 175,1±1,62 3,85 19,8±0,09 3,01 

30 162,5±0,85 0,91 185,8±1,20 5,93 20,2±0,11 1,94 

 
       

    2,31% ( . 2).  
 

2.      (n=34) 
, .   

S± ,   , % 
12 337,62 ± 5,54 - 
18 413,29 ± 6,84 20,15 
24 493,47 ± 6,01 17,68 
30 541,85 ± 5,07 9,35 

 

       , 
,         

       : 
    ,  ’      

 ,      -
  12-   ,   

  2,5 .        
      0,08-0,28%,   

           
        

 .  
       

          2,5  
’ ,        

  (   >0,999) ( . 3).  
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3.  ’     , 
     

 (n=34) 

  
 ( t), % 

  (r ± Sr) 

  
  t 

 t  
 

  ,  11,09 ± 0,51 -0,31 ± 0,22 -0,33 ± 0,16 

 ,  24,15 ± 0,81 -0,57 ± 0,18 0,21 ± 0,17 

 ’ ,  6,62 ± 0,58 -0,17 ± 0,19 -0,04 ± 0,18 

 ,  66,76 ± 1.57 -0,73 ± 0,18 0,21 ± 0,17 
 

   –    , 
    42,61%   

        
 7-17%.   ,  ,  

      ’ , 
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 , ,     

’  ,  ,   ,  
   . 

    ,    
         

(    0,73  0,57 ).  
      ’    

    ,    
  . 

    ,    
        

’    (  0,999).      
 ’       
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  ’   ,   
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 ’     . 

    20,58% ,   
    , 38,24% – 

, 41,18% –  ( . 4).  
        

      (   
0),  –   (   -). 

    ’  -
       

(   +), 
 

4.        
 ,      (n=34) 

 n 
  ( t),% , 

   
 

 
 

 
 

 
’  

 
 

( -) 
7 9,7±1,27 17,2±0,99 61,7±0,84 6,2±1,08 7,5±0,30 

 
 

( 0) 
14 11,5±0,84 23,3±0,48 67,6±3,00 6,5±0,84 7,5±0,24 

 
 

( +) 
13 11,3±0,73 28,6±0,54 68,5±2,19 7,0±0,85 7,9±0,18 

 –       
(   -).    ,  

       
      

. 
        -

.      
       , 
 ’ ,    .    

       
  ,     

      .  
      ,  

      (  
 0) – 64,71%,  –    -

   (  -) – 2,94%.    
     (  +)  

32,35%.         
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,        
   ( . 5).   
  ,    -

       
   ’     

.      
        

0,       . 
 ,      
   (   -)   
   ’     

.    -
       

  +,      
 . 

 

5.       
      (n=34) 

 n 
  ( t),% - 

, 
 

   
 

 
 

 
 

 
’  

 
 ( -) 1 14,0±0,00 24,0±0,00 38,0±0,00 5,0±0,00 6,0±0,00 

 
 ( 0) 22 10,8±0,69 23,0±1,03 63,3±0,90 5,7±0,59 7,6±0,17 

 
  ( +) 11 11,3±0,79 26,4±1,18 76,2±1,64 8,4±1,13 8,0±0,17 

 

        
35,29%       

 (   -), 52,94%  –   (   
0), 11,76% -   (   +) ( . 6). 

 

6.         
     (n=34) 

 n 
  ( t),% - 

, 
 

  
 

 
 

 
 

 
’  

 
 ( -) 12 8,0 ± 0,43 22,0 ± 1,54 66,3 ± 1,59 6,3 ± 1,12 7,6 ± 0,20 

 
 ( 0) 18 12,0 ± 0,37 25,7 ± 0,95 66,0 ± 2,61 6,7 ± 0,71 7,9 ± 0,18 

 
 ( +) 4 16,0 ± 0,58 23,5 ± 1,94 71,2 ± 4,48 6,7 ± 1,70 7,0 ± 0,46 

  ,    -
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It is set, that sapling of horses of the sporting setting of the 
Ukrainian up-river breed, which is reared in GPKZ „Olympic”, in age 12 
months is characterized by the high indexes of growth and 
development. From a number the measured signs most substantial 
influence on intensity of forming is had by living mass and 
circumference of breast, intensity of forming of height in withers and 
circumference of metacarpus in less degree rely on the linear values. 
The highest intensity of forming of foals to age of 2.5 years is exposed  
on living mass and circumference of breast. Positive correlation of 
intensity of forming of living mass and circumference of breast of 
sapling with a capacity is set.  

Foals, height in withers, circumference of breast, 
circumference of metacarpus, living mass, relative increase, 
intensity of forming, correlation, capacity. 
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( , ),  (  , 
  )   ( , ) . 

     
BioSystems ( )     .  

       -
 .  

 .      
       :  

 (n=4),   (n=3),   (n=4)   
   (n=6),    

    .     
      -
. 

       
     1, 2. 

 
1.      

    

 
 

  
(n=6) 

  
(n=4) 

 
  

  2
 

. 
 

/
  

  

  2
 

. 
 

/
 

1 2 3 4 5 6 7 
 , 

/  59,8±1,39 63,93±4,59 62,4±2,54 62,18±2,07* 76,48±1,75* 65,98±3,37*

 
, 

/  
11,82±2,89 15,67±2,31 16,18±4,15 14,18±2,58* 13,13±0,66* 13,13±0,66*

 , 
/  5,58±1,65 8,62±1,29 7,41±1,79 6,23±1,41* 4,95±0,64* 4,95±0,64*

 
, 

/   
6,23±1,26 7,05±1,56 8,76±2,58 7,95±1,38* 8,18±0,87* 8,18±0,87*

-
, 

/   
14,38±0,59 17,67±1,88 17,12±1,18 16,78±0,51* 21,03±0,59* 18,63±0,64*

-
, 

/  

322,47± 
12,74 

319,55± 
27,22 

316,4± 
22,12 

313,83± 
12,91* 

372,15± 
20,15* 

344,08± 
22,17* 

 , 
/  7,08±0,35 6,68±1,00 6,58±0,65 7,65±0,18* 9,95±0,24* 8,05±0,19*

 
/  

115,12± 
1,41 

123,83± 
12,79 

120,18± 
10,71 

119,08± 
1,12* 

145,78± 
5,33* 

133,65± 
1,63* 

, /  3,3±0,24 3,58±0,17 3,58±0,28 3,58±0,09* 3,9±0,22* 3,75±0,13*
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  1 
 

1 2 3 4 5 6 7 
 , 

/  
152,08± 
18,42 

159,25± 
19,41 

168,58± 
25,21 

186,08± 
17,54* 

194,3± 
7,05* 

189,5± 
8,89* 

-  
, 

/  
50,37±1,30 41,28±6,23 43,03±6,04 50,98± 

0,80* 54,13±0,89* 52,33±0,77*

, 
/   3,95±0,10 4,91±0,31 4,38±0,24 3,45±0,24* 5,35±0,18* 4,78±0,14*

, /  1,67±0,11 2,1±0,21 2,27±0,32 2±0,04* 2,6±0,13* 2±0,04* 
, /  3,6±0,12 3,47±0,38 3,32±0,33 3,68±0,08* 3,65±0,06* 3,75±0,10*
 , 
/  38,52±3,83 67,52±15,00 87,15±28,98 35,6±1,66* 37,38±1,67* 38,9±2,16*

, 
/  1,98±0,08 2,74±0,39 2,59±0,23 2,2±0,15* 3,63±0,13* 3,1±0,18* 

, 
/  1,18±0,08 1,47±0,45 0,83±0,20 1,08±0,13* 2,66±0,03* 1,15±0,03* 

, /  1,3±0,06 2,7±0,53 2,25±0,34 1,35±0,10* 4,1±0,15* 2,95±0,12* 
, /  4,23±0,18 2,18±0,42 3,18±0,41 4,05±0,27* 1,36±0,13** 2,5±0,11* 

/  0,31±0,03 1,82±0,70 0,84±0,20 0,34±0,04* 3,11±0,31* 1,19±0,05* 
 
* - >0,95 
** - >0,99 
*** - >0,999        
 

2.         

 
 

 (n=3)   
(n=4) 

  
 

  2 
.  

/  

 
 

  2 
.  

/  
1 2 3 4 5 6 7 

 , 
/  60,9±3,93* 66,93±5,51* 60±3,50 57,78±1,73* 58,65±5,38* 57,03±4,57* 

 
, 

/  
17,2±3,27* 11,5±2,65 8,17±1,20 10,2±3,31* 15,06±3,50* 15,74±4,39* 

 , 
/  7,9±2,69* 6,83±2,74*** 3,5±0,85 4,98±2,71* 7,19±1,95* 7,43±2,63* 

 
, 

/   
9,3±0,61* 4,67±0,37*** 4,67±0,37 5,85±1,48* 7,88±1,59* 8,31±1,87* 

-
, 

/   
14,93±0,75* 20,7±2,01* 18,4±2,35* 15,28±0,33* 17,13±1,62* 17,88±2,31* 

-
, 

/  
285,7±19,86** 361,03±23,95* 351,6±8,25* 324,5± 

15,91* 318,5±31,01* 318,88± 
33,41* 

 , 
/  6,1±0,26** 8,13±1,18* 7,8±0,32* 7,03±0,19* 6,08±1,30* 5,95±0,98* 

 
/  120,3±2,64* 144±14,30* 128,5±9,81* 117,6± 

2,07* 113,3±15,50* 115,23± 
8,19* 

, /  3,9±0,44* 3,27±0,23** 3,17±0,29** 3,43±0,27* 3,63±0,18* 3,52±0,40* 
 , 

/  137,93±32,30* 209,2±18,25* 192,9±5,50* 182,63± 
22,85* 132,64±30,64* 153,09± 

34,51* 
-  

, 
/  

52,83±0,75* 46,97±3,74* 50,73±2,13* 51,25±0,66* 31,68±8,94* 35,2±8,73* 
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  2
1 2 3 4 5 6 7 

-
, /   3,67±0,12* 5,6±0,12* 4,63±0,44* 3,43±0,13* 4,5±0,52* 4,07±0,35* 

, /  1,97±0,15* 2,37±0,30* 1,8±0,17** 1,75±0,12* 2,58±0,47* 2,48±0,50* 
, /  3,77±0,15* 3,6±0,30* 3,67±0,12* 3,88±0,09* 3,01±0,38* 3,11±0,29* 
 , 
/  37,23±5,52** 43,57±3,24* 37,03±5,09 35,55±3,32* 68,75±18,93* 94,48±42,18*

, 
/  2,37±0,09* 3,27±0,86* 2,9±0,55* 2,08±0,14* 2,33±0,38* 2,21±0,24* 

, 
/  0,88±0,28** 2,55±0,49* 1,4±0,15* 0,98±0,19* 1,36±0,69* 0,75±0,31* 

, /  1,37±0,12* 3,8±0,49* 2,57±0,58* 1,33±0,06* 2,5±0,65* 2,58±0,42* 

, /  4±0,15* 2,17±0,71*** 3,03± 
0,49*** 4,2±0,12* 2,6±0,44* 2,78±0,32* 

/  0,34±0,04* 2,27±0,79* 0,93±0,27* 0,32±0,02* 0,92±0,11* 1,01±0,24*
 
* - >0,95 
** - >0,99 
*** - >0,999        
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The research and analysis of blood biochemical indices dynamics 

of horses, that are used in different spheres (dressage, jumping, 
educational group), under the act of physical activity of various 
orientation have been carried out in this work. The general condition 
and trained of horsesfrom different groups on the end of competition 
period has been determined on the basis of the blood biochemical 
indices investigated. 

Biochemical indices of blood, physical activity, dressage, 
jumping, educational group, universal using. 
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and trained of horsesfrom different groups on the end of competition 
period has been determined on the basis of the blood biochemical 
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Biochemical indices of blood, physical activity, dressage, 
jumping, educational group, universal using. 
 
 
 

 636.1:082 
 

     
 

. . ,    
. . ,  

    
 

,   ’     
    1991  2014    67 %. 

       
    ’     

.  
,  , ,  

 
 1991 ,  ,    

  ,   . ,   
   1990   754 .  ,  

  2014      376,6 . ., 
  49,9 %,  .      

     ,   



176

   ,    
. 

   FAO [1,2]  
  [4] ,      

         
,   ’    . 

        , 
 ,     ,    

         
   . ,   ,   

, ,      
,         

  ’ .  
 ,       

  '  '  ,   
 ,        

   [3]. 
      

’     ,   , 
    .  

   .    
       
,         

.   
 .    

   ,    -
   ,       
  .    . 1  

,     1991  2014   
 .      ’  . 

 
1.       

 , .  

  
 

1991 1996 2001 2006 2011 2012 2013 2014 

 
 52,1 40,2 23,5 9,3 4,0 3,6 3,1 2,5 

 
 

1,5 13,3 23,3 23,8 18,8 17,9 16,7 15,0 

  53,6 53,5 46,8 33,1 22,8 21,5 19,8 17,5 
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     ’    
   . ,   1991   

   52,1 .  
,   2014     2,5 . .   

,      : 
 1991   1,5 . ,    2014  

  15,0 . , ,    
 85,7 %  ’  .  ,  

 ,  ,  -
       
’ ,    ,    , 

           
 .  

  01.01.14       ’  
     :  «  

» (  ),  «   » 
(  )   «  » (  ) 
( . 2). 

 
 

2.     , . 

 

  

 «  
» 

 «  
 » 

 «  » 
 

 
 

, 
. 

 
, 

. 

 
.

. 
 

 
.

. 
 

 
, 

. 

 
.

. 
 

 

 
.

. 
 

 
, 

. 

 
.

. 
 

 
.

. 
 

2009 41 4 11 111 1 60 49 3 19 201 
2010 41 4 11 135 1 60 42 2 15 218 
2011 39 3 13 135 1 60 42 2 2 216 
2012 41 2 12 144 1 60 28 15 15 213 
2013 41 3 10 144 1 30 28 1 14 213 
2014 32 4 10 84 1 33 28 1 14 144 

 

 

 ,   1  2014   
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 144  ( . 2),    30 % , 
  2009 .   ´    

   ,    . 
     ’  ,  

    (  -
 '    )   2014 

       
,        

6,1 %,      .  
       
 ,    30-       

      . 
,  1949      43,8 % 

       ; 37,2 % - 
      7,4 % -   

,     0,39  1,16 %.    
 ,     ,  
  ,  ,    
 [6].     .3,   

      ,   
 «   » (  )  

     .  
 
3.       

 , . 
 
 
 

 
 

 
 

 

 
 
 

« »

 . . 
 

 

 
 

,  
  

 5
 

, %
 

 

1 
   

   

 

1 
 

 

 
«  

» 

 
 30 4 - 4 10 10 - 67,4 

 
«  

 » 

 
 

 
84 

 
1 

 
- 
 

 
1 

 
33 

 
33 

 
- 

 
71,4 

 «  
» 

 
 11 1 - 1 12 10 2 50,2 

 125 6 - 6 55 53 2 63,1 
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 ’     ,   
  ,    87 % '  –  
 .  

       
’   «   »,      

     ’   (  
  45 %).     ,   

        
,        

« ».   
   ,      , 

       . , 
         

  63,1% ( . 3),     2009 
   7,3 %.  
        

  .  ,   –  
   ,      

,      3-4 . 
 . 4       

   5 ,     
     .   

     2012   
«   » (44   « »).  

 
4.     

 
 

  
 

«  
» 

 «  
 » 

 «  
» 

 
 

 
, 

 

  
, 

. 

 
.

. 
 

 «
» 

  
, 

. 

 
.

. 
  

«
» 

  
, 

. 

 
.

. 
  

«
» 

2009 4 4 11 11 6 4 21 
2010 4 4 25 25 6 4 35 
2011 2 2 29 29 5 4 36 
2012 7 7 44 44 14 9 65 
2013 6 6 40 40 14 8 60 

 01.01.14 . 12 7 10 10 6 4 28  
 35 30 159 159 51 33 245 
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It is shown in the article that the number of livestock of horses in 
Vinnitsa region in the period from 1991 to 2014 has decreased by 
67%. Particular attention to the coverage of the present day state of 
pedigree horse breeding in the region in the context of the subjects of 
business in horse-breeding is focused on. 

Horse breeding, breed, use. 
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4.   . .   / . . -
. – .:  , 2003. – 160 . 

 
     

 .    ,  
    . 

,   ,  ,  
,  . 

The purpose of our research is to identify ways of Orlov Trotter 
breed preservation. Species composition of the horses used in 
equestrian clubs of Perm are analyzed. 

Horses, Orlov Trotter breed, horse riding club, equestrian 
sport, equestrian tourism. 
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   [3, 5].   
       

      
    ’    

  .       
        

,       
  [2]. 

       
        [4, 

6, 7].        
     , ’  

       
.        

(ISAG)       (ISBC)  
       

  [1, 8, 10].     
   -  

      , 
    . 

      
     –   

  . 
   .   

    (n=51)    
(n=34) .      -

       
 .       
   EDTA.     

  « - - » (« », )  
 .     12  

,        
 ,  ISAG.   

    .   
  (Sigma, )    

   4-   
 ABI PRISM 3100 Genetic Analyzer (Applied Biosystems, 

).   ,   
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 Genescan-LIZ 500 (Applied Biosystems, )   
 «Gene Ma per 3.7» (Applied Biosystem, ). 

   -   -
  :     (Na),  

(Ho)    (He) ,  -
 (PIC),   (F),   

   ( ).     
   Cervus 3.0.3, 

PowerStatsV12 (Promega), GENALEX 6 [9]. 
 .     

      , 
     ,    

,           
 .      – 

     , 
 12   . 

        
          

  – 8,167  7,833 , .   
       

 ,        
  .     

 ,      
,     . 

        
    ASB23,    –  

VHL20.       
   .  -  

   . 
    (  

Botstein  . (1980)    PIC>0,500  
, PIC   0,250-0,500 –  -

 , PIC<0,250 – ).   
      

       
  ,      

. 
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.       
(  ASB23)    (  VHL20) . 

 
 

       
       

  Na Ho He F 2 PIC 

 
 

AHT04 9 0,765 0,858 0,109 100,945*** 0,832 
AHT05 6 0,647 0,750 0,138 18,179 0,708 
ASB17 8 0,706 0,808 0,126 80,004*** 0,775 
ASB23 13 0,824 0,841 0,021 128,952*** 0,813 
CA425 7 0,314 0,483 0,351 49,916*** 0,442 
HMS03 10 0,588 0,710 0,171 86,412*** 0,682 
HMS06 7 0,647 0,620 -0,044 60,298*** 0,578 
HMS07 8 0,765 0,826 0,074 75,018*** 0,793 
HTG04 5 0,588 0,673 0,127 24,726** 0,606 
HTG06 7 0,608 0,557 -0,091 107,857*** 0,475 
HTG07 7 0,647 0,725 0,108 35,046* 0,678 
VHL20 7 0,725 0,760 0,046 20,847 0,720 

  
 

7,833±
0,6009 

0,652± 
0,0377

0,718± 
0,0337 

0,094± 
0,0323 - 0,675± 

0,0369

 
 

AHT04 9 0,706 0,765 0,063 62,322** 0,719 
AHT05 7 0,735 0,783 0,047 35,420* 0,738 
ASB17 11 0,882 0,863 -0,038 47,664 0,834 
ASB23 6 0,735 0,776 0,038 10,911 0,727 
CA425 9 0,529 0,631 0,149 34,056 0,599 
HMS03 8 0,676 0,814 0,157 35,609 0,779 
HMS06 8 0,794 0,833 0,033 34,313 0,796 
HMS07 6 0,794 0,802 -0,005 15,282 0,759 
HTG04 6 0,618 0,687 0,088 52,503*** 0,644 
HTG06 8 0,676 0,696 0,014 139,958*** 0,632 
HTG07 7 0,471 0,792 0,397 80,989*** 0,750 
VHL20 13 0,882 0,877 -0,021 79,562 0,851 

 
 

8,167±
0,6134 

0,708±
0,0364

0,777± 
0,0211 

0,077± 
0,0326 - 0,736± 

0,0217
: * – <0,05, ** – <0,01, *** – <0,001 

       
  , ,  ,   
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 .        

     
:      AHT04, ASB23, 

CA425, HMS03, HMS07, ASB17, HTG04, HTG07,   
 –   AHT04, AHT05, HTG04, HTG06, HTG07. 

   F   
   HMS06  HTG06    

  ASB17, HMS07, VHL20 –     
.         
        .  

       
      

 , ,   ,    
       

   . 
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The genetic analysis of Thoroughbred and Ukrainian Rider horses 
using 12 microsatellite loci of DNA was conducted. The studied 
subpopulation of Ukrainian Rider horses was more polymorphic as 
compared to Thoroughbred horses. 

Horse, Thoroughbred breed, Ukrainian Rider breed, 
microsatellite locus, DNA, alelle. 
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In this communication, the results of a serum chemistry of 13 

purebred arabian horses aged 3-5 years after the last start in racing 
season. We determined the activity of five enzymes: AST, AP, CKM, 
LDH and gamma-GT. We also measured the content of calcium and 
phosphorus. 

Purebred arabian horses, horseracing, serum chemistry, 
enzymes. 
 
 
 

 631.1.(075.8) 
 

BLOOD COMPOSITION OF HUTSUL HORSE BREED UNDER 
DIFFERENT TERMS AND CONDITIONS OF USE 

 
G.I. Priymak, master degree  

B.M. Gopka, Candidate of Agricultural Sciences, Professor 
M.C. Shutak 

National University of Life and Environmental Sciences of Ukraine 
 
Was studied the influence of various heights above sea level on 

morphological and biochemical composition of Hutsul horse breed 
mares blood. 

Hutsul horse breed, complete blood test, biochemical blood 
test, height above sea level. 

 
Blood is one of the major body systemswith components that are 

sensitive to various external influences. This is why the blood test is an 
important part of veterinary inspection of sport horses’constitution. The 
peculiarity of the blood system is shown in changes that occur not only 
as a result of dysfunction of organs and body systems, but as the 
adaptive response to certain stress factors, including physical activity 
[1, 8, 9]. 

Numerous studies have shown that horse’s organism influenced 
by physical activity change its hematological parameters, the severity of 
which depends on the intensity ofexercises [1]. 
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In recent years in sports practice along with traditional trainings 
become more common other ways of improving the operability of 
horses. Among non-traditional means and methods of training process 
intensification special place is taken by the impact of different forms of 
oxygen deficiency in the organism [4, 5]. 

The main way to improve operability of horses laysindevelopment 
of clearly coordinated intense of motor activity. To this activity of the 
organismcontrolled by the central nervous system in addition to the 
musculoskeletal system of horsesbelongs the set of physiological 
mechanisms, that provide the possibility of intensive movement: 
respiratory, cardiovascular, endocrine, and so on [6]. 

Now when the requirements to horses are rapidly increasing, their 
organism is not always able to withstand intense training load. Because 
of this, often fail the most vulnerable elements such as heart function, 
neuro-reflex mechanisms of movement coordination, tendons 
andmuscle bundles of limbs and etc. Therefore, inhorse training is 
advisable to use alternative methods toexpand their functional abilities. 
These methods include training horses in conditions of average height 
[10]. 

Factors of the influence of altitude on the organism include low 
barometric pressure and the associated reduced partial pressure of 
oxygen in the atmosphere, increased solar radiation, air ionization and 
a number of other climatic features. But crucial in reaction of an 
organism to a height is anoxia. Between height and barometric pressure 
there is a nonlinear relationship. Thus, the degree of hypoxia can be 
expressed in appropriate altitude barometric pressure or partial 
pressure of oxygen. The diffusion of oxygen from the air through the 
pulmonary capillary membrane is due to a significant difference 
between the partial pressure of the oxygen in the lungs and in venous 
blood, with the amount 35-50 mm Hg. During the ascent to the 
mountains this difference decrease and reduce the possibility of 
oxygensupplyto the organism causing chronic lack of it. At the time of 
transferring horses from the plains to the average height (the height of 
1000-1400 m above sea level) their organism reacts to the lack of 
oxygen, above all, by increasingthe respiratory rate and pulse. At the 
same time increases the consumption of oxygen, indicating the 
increase in oxidation processes [6, 7]. 

The aim of our study was to analyze a number of indicators of 
morphological and biochemical composition of blood of Hutsul breed 
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horses that used to work at different heights above sea level in the 
mountains. It should be added that the difference in heights is 982 m. 

Materials and methods of research. Work is based on materials 
of researchesthat took place on the territory of mountainous areas in 
Ivano-Frankivsk and Chernivtski regions. In the experiment took part 6 
Hutsul breed mares, born in 2008. They were divided in two groups: 

• Control group – mares that stay in Ivano-Frankivsk region 
Kolomyiadistrict: Bulka (bay, year of birth 2008), Plyamka (bay, year of 
birth 2008) – recreation center "Silver Lake" (Sidlyschevillage), Maya 
(bay, year of birth 2008) – LLC "Varto" (Cheremkhiv village). These 
farms are located at the altitude of 331 m. 

• Experimental group which includes mares that stayat mount 
Magura, Vyzhnytsya district, Chernivtski region on the mountain base 
"Ark" (altitude 1313 m. above sea level): Mouse (grey,year of 
birth2008), Katie (red, year of birth2008) and Star (bay, year of 
birth2008). 

Mares from these groups were compared with each other by 
biochemical parameters and complete blood count. The materials for 
each group are handled by biometric method of Plohinski N. A. (1978). 
Biochemical and general blood tests were carried out in the laboratory 
«Bio Soft» in Kyiv. 

Blood samples were taken from the jugular vein. Two samples of 
blood were takenfor each horse. One sample was collected in a test 
tube with preservative EDTA and used for complete blood count. Other 
sample was collected in a test tube without preservative. Test tubes 
with bloodwere kept in a cooler bag and transported to the laboratory. 

Results. The analysis found that all hematological parameters of 
the horses were within standard values. However, our results showed 
that the biochemical and general parameters of blood of Hutsul horses 
with different heights of maintenance in mountainous areas differ 
(Tables 1, 2). 

Complete blood count of mares showed that the experimental 
group compared with the control group has increased following 
parameters: hematocrit – by 32%, hemoglobin – by 25% segmented 
neutrophils – by 16%, red blood cells – by 29%. In addition, a number of 
indicators in the experimental group were lower: platelets – by 28%, 
lymphocytes – by 27%, ESR – by 16%. 

The high content of red blood cells in blood of horses that live at 
the altitude of 1313 m is related to their main function – carry oxygen to 
the organism. Red blood cells bodies contain hemoglobin, which is 
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capable of binding both unstable oxygen and carbon dioxide. It is 
known that about 30% of horse erythrocytes deposited in the  

 
1. Results of general blood count of Hutsul breed mares 

under different terms of use 
 
 

 
Indicators 

Altitude  
Normal 331  

(n=3) 
1313 
(n=3) 

1 Platelets, 10*9/l 353 ± 127 253 ± 8 100-270 
2 Hematocrit, % 33,1 ± 3,3 48,9 ± 2,1 28-46 
3 Hemoglobin,g / l 121± 9 161 ± 7 108-150 
4 White blood cells, items*10*9/l 5,5 ± 1,1 6,1 ± 2,4 5-11 
5 Lymphocytes, % 34 ± 13 25 ± 17 22-44 
6 Monocytes, % 2 ± 2 5 ± 2 1-5 
7 Segmented neutrophils, % 62 ± 10 66 ± 23 35-56 
8 ESR, mm/h 70 ± 22 59 ± 2 50-70 

9 The average content of hemoglobin in red blood 
cells, pg 18,7 ± 2,2 16,8 ± 0,3 14-19 

10 The average volume of red blood cells, fl 48,6 ± 6,6 51,1 ±1,0 36-55 
11 The average concentration of hemoglobin, g/l 369 ± 60 330 ± 1 330-426 
12 The width of the distribution of erythrocytes, % 15,9 ± 0,4 16,2 ± 0,2 15-21 
13 Eosinophils, % 2 ± 2 4 ± 7 1-4 
14 Red blood cells, % 6,8 ± 0,3 9,6 ± 0,3 6,5-9,5 

 
2. The results of biochemical analysis of blood of Hutsul mares 

under different terms of use 
 

Indicators 
Altitude 

Normal 331   
(n=3) 

1313  
(n=3) 

1 Alanine transaminase, IU/L 5,0 ± 1,3 10,9 ± 1,6 2,7-21 
2 Albumins, g/l 33,5 ± 5,9 32,6 ± 3,1 27-42 
3 Alpha-amylase, IU/l 16,0 ± 6,2 12,8 ± 2,5 9-34 
4 Aspartate aminotransferase, IU/l 252,9±77,2 301,0  ± 14,0 152-294 
5 Protein general, g/l 63,0 ± 7,0 62,2 ± 5,5 55-83 
6 Bilirubin total, mmol/l 15,4 ± 5,4 27,6 ± 4,2 9-36 
7 Gamma-glutamyl transferase, IU/l 17,5 ± 3,2 18,8 ± 2,6 9-25 
8 Glucose, mmol/l 4,4 ± 0,2 5,7 ± 0,4 4,2-7 
9 Calcium, mmol/l 3,04 ± 0,18 2,89 ± 0,16 2,65-3,25 

10 Creatinine, mmol/l 114,3±25,7 134,2 ± 8,5 88-168 
11 Magnesium, mmol/l 0,71 ± 0,13 0,52 ± 0,04 0,6-1 
12 Urea, mmol/l 6,4 ± 0,4 4,4 ± 1,0 3,5-8 
13 Triglycerides, mmol/l 0,19 ± 0,09 0,31 ± 0,06 0,1-0,5 
14 Phosphorus, mmol/l 0,92 ± 0,25 1,10 ± 0,12 0,7-1,4 
15 Chlorine, mmol/l 99,5 ± 0,9 93,0 ±  2,1 97-104 
16 Cholesterol, mmol/l 1,72 ± 0,60 2,37 ± 0,47 1,3-3,7 
17 Alkaline phosphatase, IU/l 141,7±25,3 146,4 ± 17,8 102-257 
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spleen. As a result of lack of oxygen some of them migrate into the 
bloodstream, leading to increase of hemoglobin content. This increase 
in red blood cells rice hemoglobin and hematocrit [2]. 

Increased level of red blood cells and hemoglobin is caused by 
environmental conditions. Thus, in the highlands the oxygen pressure is 
reduced. In such conditions increase of blood oxygen capacity is 
achieved by increasing the number of red blood cells in it that allows the 
organism to get the necessary oxygen from the air in which it level is 
lower than on the plains [3]. 

Biochemical test of blood showed that the experimental group of 
mares had raised indicators: alanine aminotransferase – by 54% 
aspartate aminotransferase – by 16%, total bilirubin – by 44%, gamma-
glutamyl transferase – by 7%, glucose – by 23%, creatinine – by 15 %, 
triglycerides – by 39%, cholesterol – by 28%. At the same time a 
number of studied parameters in blood of mares in experimental group 
was lower: alpha-amylase – by 20%, urea – by 31%, chlorine – by 8%. 

The increase of glucose in blood of horses that stay at the altitude 
of 1313 m. above sea level is connected with workability. One way of 
transporting energy in animal’s organism is the formation and 
breakdown of glucose. With decreasing of workability of horse the level 
of glucose in blood decreases. Therefore, one can conclude that the 
horses that live at the altitude of 1313 m have better workability than 
horses that stay in the lowlands, because of the lower glucose level in 
blood [1]. 

Under extreme stresses of horse’s muscles in blood change 
alkaline phosphataseand as blood of the mares at the mount Magura 
contents of much more of this component it reaffirms their better 
workability. 

 
Conclusions 

Changes in general and biochemical blood parameters of Hutsul 
horse breed are due to the influence of different heights and conditions 
of stay. 

Horses that live at the altitude of 1313 m. have higher content of 
red blood cells, hemoglobin and hematocrit, their rates are a little higher 
than normal. This is due to reduced oxygen content in the air. In horse 
blood activates anaerobic power and increases the ability of tissues to a 
more efficient use of the limited amount of oxygen. 

One way of transporting energy in animal’s organism is the 
formation and breakdown of glucose. With decreasing workability of 
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horses glucose in their blood is reduced. This is why horses that stay at 
the altitude of 1313 m have better workability. 
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The results of studies on the establishment of general combining 

ability (GCA) when combined lines for families service ability of horses. 
Determined that the best GCA found in the descendants from the line of 
descendants Hrustalya all represented families. 

Service ability, exterior, general combination alability, 
Ukrainian horse breed. 
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horse have good memory, apt at studies, able to realize and analyse 
the actions.   

Education, foals, sapling, horses. 
 
 
 
 
 
 
 



219

 636.12.047:636.1 
 

    
    

   
 

. . ,   ,  
. . , * 

. . ,   , 
 

 
      

    .   
          

 . ,     
   .    

       2,36%, 
  . 

, , , ,  
 

 –  ( ) ,  
      (N 2- ).   

    ,     . 
         

,        
   , ,   

    [1]. 
      

  ,      
      

.        .  
        

   ,      
  .    

    ,     
    ,    

« »     .  
      – 

    .  
_____________________________________________________________ 
*   – ,  .- .  . .   



220

       
,   ,      

  ,     -
      [3, 5].   

       
,          

  ,    , 
,   . .  [1],   

,   .   ,   
         

      
. 

      
       
,     ,     

        
.  

       
     ,     
.         

 .      
         

  -    
. . .      

 –  . 
      

. .  (1969 .)     
 Microsoft Excel. 

 .    
      

    ,     
  ,   –   

     ( . 1).    
  [4]      

   .      
        

,     .     ,  
 ,   ,  . 

,   . .  [2],    
     1 ,    



221

      
,   .         

0,9 ,          
,     ’     42%.  

      
   ,      

         
    . 

   ,     
      . -

        
   ,     –   

   5% (  , )  15-16% 
( , ).  

       
( . 2)    : 70%   

   ,   .   
    (      0,11 ,   

),  (  0,16 ),  (   0,15 ).  



22
2

1.
 

 
 

 
 

 
 

 
, 

  
 

 /
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1.

  
 

1,
46

 
1,

70
 

1,
34

 
1,

49
 

1,
25

 
1,

28
 

1,
01

 
1,

10
 

0,
91

 
0,

95
 

2.
  

 
0,

49
 

0,
55

 
0,

45
 

0,
46

 
0,

37
 

0,
42

 
0,

33
 

0,
36

 
0,

30
 

0,
31

 
3.

  
 

1,
13

 
1,

30
 

1,
09

 
1,

11
 

0,
97

 
0,

98
 

0,
81

 
0,

83
 

0,
72

 
0,

73
 

4.
  

 
 

1,
30

 
1,

27
 

1,
25

 
1,

23
 

1,
14

 
1,

16
 

0,
88

 
0,

91
 

0,
83

 
0,

87
 

5.
  

 
0,

75
 

0,
77

 
0,

70
 

0,
70

 
0,

66
 

0,
66

 
0,

53
 

0,
57

 
0,

50
 

0,
52

 
6.

  
 

1,
30

 
1,

14
 

0,
97

 
0,

96
 

0,
83

 
0,

84
 

0,
71

 
0,

74
 

0,
67

 
0,

67
 

7.
  

 
 

4,
92

 
4,

21
 

4,
16

 
3,

97
 

3,
26

 
3,

20
 

2,
88

 
2,

75
 

2,
82

 
2,

63
 

8.
  

 
1,

91
 

1,
86

 
1,

51
 

1,
62

 
1,

40
 

1,
43

 
1,

20
 

1,
24

 
1,

29
 

1,
27

 
9.

  
 

0,
34

 
0,

42
 

0,
29

 
0,

39
 

0,
30

 
0,

32
 

0,
21

 
0,

28
 

0,
21

 
0,

26
 

10
.  

 
0,

75
 

0,
99

 
0,

64
 

0,
85

 
0,

59
 

0,
73

 
0,

46
 

0,
60

 
0,

45
 

0,
53

 
11

.  
 

0,
39

 
0,

25
 

0,
32

 
0,

22
 

0,
40

 
0,

21
 

0,
14

 
0,

19
 

0,
12

 
0,

17
 

12
.  

 
0,

98
 

1,
58

 
0,

98
 

1,
09

 
0,

85
 

0,
90

 
0,

75
 

0,
77

 
0,

68
 

0,
67

 
13

.  
 

0,
12

 
0,

25
 

0,
23

 
0,

35
 

0,
27

 
0,

39
 

0,
32

 
0,

29
 

0,
22

 
0,

21
 

14
.  

 
0,

98
 

1,
05

 
0,

86
 

0,
95

 
0,

75
 

0,
85

 
0,

66
 

0,
70

 
0,

59
 

0,
57

 
15

.  
 

1,
96

 
1,

97
 

1,
73

 
1,

81
 

1,
59

 
1,

56
 

1,
35

 
1,

34
 

1,
16

 
1,

14
 

16
.  

 
0,

74
 

0,
70

 
0,

69
 

0,
69

 
0,

64
 

0,
65

 
0,

57
 

0,
61

 
0,

50
 

0,
54

 
17

.  
 

0,
96

 
0,

90
 

0,
82

 
0,

82
 

0,
75

 
0,

75
 

0,
61

 
0,

61
 

0,
52

 
0,

53
 

 
  

20
,4

7 
20

,8
9 

18
,0

3 
18

,7
3 

16
,0

1 
16

,2
6 

13
,4

0 
13

,8
7 

12
,4

9 
12

,5
6 

 



223

2.        
  ,  

     

 1,19±0,20 1,30±0,27 
 0,39 ±0,07 0,42±0,08 

 0,94±0,16 0,99±0,20 
  1,07±0,19 1,09 ±0,17 

 0,63 ±0,10 0,64±0,09 
 0,90 ±0,23 0,87±0,17 

  3,62 ±0,81 3,35± 0,64 
 1,46±0,25 1,48±0,23 
 0,27±0,05 0,34 ±0,06 
 0,58 ±0,11 0,74 ±0,17 
 0,27±0,12 0,21 ±0,03 

 0,85 ±0,12 1,00±0,32 
 0,23±0,07 0,28±0,05 

 0,77 ±0,14 0,82±0,17 
 1,56 ±0,28 1,56±0,30 
 0,63 ±0,09 0,64±0,06 

 0,73± 0,15 0,72±0,14 
 16,08±2,94 16,46±2,79 
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  ,  2,36% . 

, , , ,  
 
The dynamic soft mutations both aminoacid composition of milk and 

kumis during lactation. Set out to compare the composition of 
aminoacids in these products for months and the average per lactation. 
It is noted that the quantitative composition of the aminoacids during 
lactation is constantly changing. While administering the maturation 
kumis aminoacid amount, compared with milk, 2,36% increase. 

Aminoacids, milk, kumis, lactation, mares 
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To the article descriptions of the modern systems and methods of 
maintenance of horse are driven, having regard to their economic use, 
natural zoning, features of care and exploitation of population of 
different sex, productive and age-related groups. 

Horses, systems of the contents, use direction 
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The construction of winter horseshoe for horses L-2 had been 

described in this work. The making of relatively lightweight and at the 
same time durable horseshoe, that can easily get dressed on a hoof 
and taken off from it and also gives the opportunity to provide the 
exercise and training of horses during the sleet, preventing to skidding 
of horse`s limbs on a slippery soil.  

Winter period, sleet, hoof, winter horseshoe, spikes. 


