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Table 1. Blood Protein Polymorphisms of the Horses Participated in Seoul Olympic Games

No of Al Es Xk
Nations horses
AA AB BB | FF | II FI FS | IS KK FK KS
Netherlands 5 2 1 2 3 2 5
Norway 1 1 1 1
Newzealand 12 . 4 2 6 1 8 2 1 12
Denmark 5 1 2 2 3 1 1 4 1
Germany 19 3 9 7 1 12 1 16 2 1
Liechtcnstein 1 1 1 1
Mexico 6 2 4 5 1 6
America 19 6 5 8 15 4 16 2 1
Bermuda 2 2 1 1 2
Virgin isl 1 1 1 1
Venezuela 1 1 1 1
Belgium 1 1 1 1
Brazil 4 4 1 3 4
USSR 9 2 7 7 1 1 9
Sweden 4 3 1 4 4
Switzerland 11 2 9 9 2 n
Spain 9 3 4 2 5 4 8 1
Ireland 8 2 6 1 7 8
Great britain 17 2 9 6 1 12 2 1 1 15 2
Austria 2 2 2 2
Egypt 1 1 1 1
Ttaly 8 2 2 4 8 2 8
Japan 13 2 6 5 9 1 1 2 13
Canada 13 1 3 9 10 2 1 12 1
Colombia 4 1 2 1 2 1 1 4
Portugal 2 2 1 1 2
Poland 5 4 1 3 2 5
Puertorico 1 1 1 1
France 16 2 7 7 1 1 3 1 15 1
Finland 4 1 3 4 3 1
Korea 16 2 2 12 13 3 15 1
Australia 14 3 6 5 8 5 1 14
Total 234 37 86 111 6 167 45 4 12 220 6 8
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Table 2. Phenotypes of Transferrin type of the Horses Participated in Seoul Olympic Games

No of Tt

Netions hoses  |[TAA | AB | AC | AD| AE | BB | BC | BD | BE | CC| CD | DD | DE | EE
Netherlands 5 1 2 1 1
Norway 1 1
Newzealand 12 4 1 1 3 1 1 1
Denmark 5 3 1 1
Germany 19 1 3 1 4 1 4 4 1
Liechtcnstein 1 1
Mexico 6 1 2 2 1
~ America 19 1 3 1 2 6 2 2 2
Bermuda 2 1 1
Virgin isl 1 1
Venezuela 1 1
Belgium 1 1
Brazil 4 2 1 1
USSR 9 1 4 1 2 1
Sweden 4 1 1 1 1
Switzerland 1 1 2 1 1 1 3 1 1
Spain 9 2| 3 1 1] 1 1
Treland 8 1 2 1 1] 1 2
Great britain 17 3 6 3 2 1 2
Austria 2 1 1
Egypt 1 1
Italy 8 2 2 4
Japan 13 1 4 1 2 3 1 1
Canada 13 1 1 2 1 4 2 1 1
Colombia 4 1 1 1 1
Portugal 2 1 1
Poland 5 1 1 1 2
Puertorico 1 1
France 16 7 1 1 1 3 1 1 1
Finland 4 2 2
Korea 16 3 3 2 7 1
Australia 14 2 4 3 3 1 1

Total 234 20 66 3 16 | 20 | 55 | 12 { 19 9 1 8 1 2 2
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Table 3. Gene Frequencies of Al, Es, Xk of the Horses Participated in Seoul Olympic Games

No of Al Es
Nations horses
A B F I ) K F S

Netherlands 5 0.5 0.5 0.2 0.8 1
Norway ' 1 1 1 1
Newzealand 12 0.417 0. 583 0. 208 0.75 0. 041 1 )
Denmark 5 0.4 0.6 0.1 0.8 0.1 0.9 0.1
Germany 19 0. 395 0. 605 0.184 0.789 0.026 0.921 | 0.053 | 0.026
Liechtcnstein 1 0.5 0.5 1 1
Mexico 6 0.167 0.833 0. 083 0.917 1
America 19 0. 447 0.553 0.105 0. 8% 0.921 | 0.053 | 0.026
Bermuda 2 0.5 0.5 0.250 0.75 1
Virgin isl 1 1 0.5 0.5 1
Venezuela 1 0.5 0.5 1 1
Belgium 1 0.5 0.5 1
Brazil 4 1 0. 250 0.75 1
USSR 9 0.111 0. 389 0. 055 0. 888 0.055 1
Sweden 4 0.375 0.625 1 1
Switzerland 11 0.091 0. 909 0.090 0. 909 1
Spain 9 0. 556 0. 444 0.222 0.778 0.944 0. 056
Ireland 8 0. 625 0. 375 0.125 0. 875 1
Great britain 17 0.382 0.618 0.147 0. 794 0. 058 0.941 0. 059
Austria 2 1 1 1
Egypt 1 1 0.5 0.5 1
Italy 8 0.375 0.625 0.125 0.875 1
Japan 13 ©0.38 0.615 0.076 0. 807 0.115 1
Canada 13 0.192 0. 808 0. 076 0. 884 0.038 0.962 | 0.038
Colombia 4 0.5 0.5 0.125 0.75 0.125 1
Portugal 2 0.5 0.5 0.250 0.75 1
Poland 5 0.4 0.6 0.8 0.2 1
Puertorico 1 1 1 1
France 16 0.344 0. 656 0.156 0.813 0.031 0. 969 0.031
Finland 4 0.125 0. 875 1 0.875 | 0.125
Korea 16 0.188 0.812 0. 094 0. 906 0. 969 0.031
Australia 14 0.429 0.571 0.214 Q.75 0.036 1

Total 234 0.342 0. 658 0.1303 0. 8355 0.0342 0.97 0.013 | 0.017
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Table 4. Gene Frequencies of Transferrin of the Horses Participated in Seoul Olympic Games

Nations hool A B C D E
Netherlands 5 0.1 0.7 0.1 0.1
Norway 1 0.5 0.5
Newzealand 12 0.25 0.5 0.083 0.083 0.083
Denmark 5 0.3 0.6 0.1
Germany 19 0.157 0. 526 0.052 0.131 0.131
Liechtcnstein 1 0.5 0.5
Mexico 6 0.333 0.416 0. 166 0.083
Amernica 19 0.210 0.5 0.105 0.131 0. 052
Bermuda 2 0.250 0.75
Virgin isl 1 1
Venezuela 1 1 '

Belgium 1 0.5 0.5

Brazil 4 0.25 0. 625 0.125

USSR 9 0.333 0,444 0. 055 0. 166

Sweden 4 0.5 0.125 0.125 0.125 0.125

Switzerland 11 0.227 0. 363 0. 09 0.227 0. 090

Spain 9 0.444 0.333 0. 055 0. 166

Ireland 8 0. 375 0.25 0.187 0.187

Great britain 17 0. 441 0. 381 0.029 0.058 0.088

Austria 2 0.75 0.25

Egypt 1 0.5 0.5

Italy 8 0.25 0. 625 0.125

Japan 13 0. 346 0.461 0.038 0.038 0.115

Canada 13 0.230 0.461 0.153 0.153

Colombia q4 0.5 0. 375 0.125

Portugal 2 0.5 0.5

Poland 5 0.4 0.5 0.1

Puertorico 1 0.5 0.5

France 16 0.312 0.437 0.125 0.093 0.031

Finland 4 0.25 0.75

Korea 16 0.25 0.531 0.031 0.125 0. 062

Australia 14 0.392 0.428 0. 035 0.142
Total 234 0. 3098 0.4615 0.053 0.1 0.075
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Table 5. Phenotypes in the Medal lists of Seoul Olympic Games

No of Al Es Xk Tf
Medzl Horses| oo | AB [ BB | II | IS | FF | FI | KK | FK |AA[{AB|AD|AE|RB|RC|BD{BE|CD|EE
Gold 14 2 8 4 10 1 3 13 1 1 20111141 |4|2]1
Silver 13 3 4 6 10 1 2 13 315 111 1 111
Copper | 15 | 1 | 4] 10| 12 3 | 15 116l2]1]2 3
Total 42 6 16 20 32 1 1 8 41 1 511313341 |5|5([2}1
Table 6. Gene Frequencies in the Medal lists of Seoul Olympic Games
No of Al Es Xk Tt
Medal Horses.
A B F I S F K A B C D E
Gold 14 0.43 0.57 0.18 | 0.82 0.04 | 0.96 | 0.21 | 0.39 | 0.07 | 0.21 | 0.11
Silver 13 0.38 0.62 0.08 | 0.88 | 0.04 1| 0.46 | 0.31 | 0.04 | 0.08 | 0.12
Copper 15 0.2 0.8 0.1 0.9 1| 037 ] 0.43 0.06 | 0.13
Total 42 0.33 0.67 0.12 | 0.87 | 0.01 | 0.01 | 0.99 | 0.35 | 0.38 | 0.04 | 0.12 | 0.12

Fig 1. Es, Xk and Tf phenotypes in horses by acrylamide

gel electrophoresis.
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Abstract

Blood typing of the horses participated in Seoul Olympic Games were analysed through the electroporesis.
Blood samples had been collected from the total 234 horses of 32 countries and analyses included albumin, esterase,
Xk protein and transferrin types. :

1. Of the gene frequency of albumin, B(0. 66) was higher than A (0.34) in all horses and the results were similar to
the B (0.67) in the case of medalists.

2. Of the gene frequency of esterase “I”, medalists (0.87) were higher than all horses (0.84).

3. Of the gene frequency of Xk protein “K”, medalists (0.89) were higher than all horses (0.97).

4. Of the gene frequency of transferrin, “B” of the medalists (0.38) was lower than the all horses (0.46), while “A”
(0.35) was higher in the medalists than 0.31 in the all horses.

5. Blood typing and gene frequencies of Olympic horses, especially medalists, were indicated to be similar to

those of good racing horses that had been presented by Osterhoff.
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