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Classification of Blood Groups of Cheju-do Horses
by Standard Reagents

Bang- kewn Han , Duck- i Charg,” Hae-sung Hywn.
Hiroshi Matsumoto **

Summary

Samples of blood were taken from 104 horses in Chejudo and the blood grouping investigations
were carried out, using 17 types of Stormon’s standard reagents ¢ Ay, A", Z, ZZ3, C, K, P, Q,
R, S, Ug, X, Ny, Eg, H, J and Ty types. Blood samples were also taken from 37 horses in Hok-

kaido and were examined for comparison.

By, H, J and Ty 4 types among all of erythrocyte types of horses were detected by agglutinative
reaction and Ay, A, Z,ZZg9,C, K, P, Q, R, S, Uy, X and N;, 13 types were detected by hemolytic
reaction and the results obtained were summarized as follows.

1. Over 80% of erythrocyte types of horses in Chejudo were Ug, X, ZZg, and Aj 4 types and
over 50% types were T), C, Eo and Ny, 4 types and the phenotypes frequencies of others
were low percentage comparatively less than 509%. H and A" types were lowest of 15.38%
respectively.

Four types of Ug, X, ZZy and A} were showed high phenotype frequencies in erythrocyte types
of both species of horses and also high phenotype frequencies in horses of Hokkaido were R

type of 97.29% but showed the differences of 42,30 9% in horses of Chejudo.

A AR BRERNKHE (College of Veterinary Medicine, Chonnam National University )
* PMEFIA® (Cheju Junior College)
ox BAILLEE BR2BEAE ( Rakuno Gakuen University, Hokkaido, Japan)



3. The second, higher types of phenotype frequencies were C, EZ, N1 and R types and T] types

was high of 77,889 comparatively in horses of Chejudo,

horses of Hokkaido.
showed entirely in horses of Hokkaido.

it was none showed in horses of Hokkaido,

H types was low type of 15,38 %

The other hand, A’

but they were merely 37.83% in

in horses of Chejudo but it was none

J type showed was 43.269% in horses of Chejudo but

type waa Bl 08% in horses

of Hckkaido but it was 15.38% of most low frequencies in horses of Chejudo.

4. Seventeen blood types were all showed in horses of Chejudo but 2 types of H, ] were not

showed entirely in horses of Hokkaido.

Therefore, it was confirmed that the differences in

phenotype frequencies of erythrocytes among of the both species of horses.
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systems of the horses of Chejudo

eagents

No A A" Z 2z C K P Q R S U X Ny B H J T
1 +3 - - +3 +3 - -+l 42 - 42 43 +3 +3 +3 - +2
2 - +3 43 +3 +3 - - - 43 - 43 +3 +3 +2 - +1 -
3 +3 - - +3 43 +2 - 41 +2 - 43 +3 +2 +3 - - -
4 +3 +3 - - +3 43 +3 +3 +3 +3 +3 +3 +3 +3 - +2 +2
5 - - - - +3 +3 +3 42 +3 +3 +3 43 +3 +3 - *2 +i
6 2 - - - +3 = +2 +2 +3 43 +3 +3 +3 +3 - +Z +1
7 +3 - - +3 +3 - - 43 +2 - +3 +3 +3 +3 - +Z2 -
8 +3 - - +3 +3 - - - +2 +3 +3 +3 +3 +3 - +1 -
9 +3 - - 43 +3 - - +2 +1 - 43 43 +2 +3 - - 2
10 +3 - - +3 +3 - - +2 +1 +3 +3 +3 +2 +3 - - -
11 +3 - - +3 +Zz - - - - - +3 +3 +3 +3 - - +1
12 +3 - - +3 3 - - - - +3 +3 +3 +3 +3 +2 -
13 +3 - - 43 42 +2 - +2 - - +3 +3 +2 +3 - - +2
14 +3 - ~ 43 ~3 +3 - 43 - +3 +3 +3 +3 +3 - - -
15 +3 - - 43 - +3 - 43 - +1 43 +2 +1 +3 - -+l
16 +3 - -+ +3 - - - - - 43 +3 +3 - - - -
17 +3 -~ - *3 43 - - - - - 42 43 +2 +3 - - +I
18 +3 - - +3 43 - - - - - 43 3 +2 - - +3 -



Reagents , .

No> Ay A" Z 273 C K P Q R S B X N B H J T
19 +3 - - +3 +3 - - - - - +3 +3 +! +2 - - +1
20 - - - - +3 - - - - - +3 +1 - +2 - -+
21 +3 - - +3 +3 - - - - +3 3 - - - +3 -
22 +3 - - +3 =3 +3 - - - - +2 +2 -+l - - -
23 +3 - - 3 -3 - - - - - =1 - - +2 - - +1
24 +3 - - +3 -3 - - - - - +3 +1 - +2 - - +1
25 +3 - - - - +3 - 42 +1 +1 +3 +1 - +2 - - +1
26 - +3 +3 +3 +3 +3 - - +2 - +3 +3 +2 - - - -
27 - - +3 +3 - - - - - - +2 - - - - +1 -
28 +3 +3 +3 +3 +3 - -~ - 43 - +3 - +2 - - 42 -
29 +3 +3 - 3 +2 - - -+l - +3 +1 +2 +3 - - +2
30 + +3 - - - - - - +1 - +3 - +2 - - - -
31 +3 - +3 +3 - - - - +! -  +3 - -+l - 41 4+
32 +3 - +3 +3 +2 - - - - - +2 < - +1 - - -
33 +3 - - 3 +2 +3 - +3 - +3 +3 - - - ~ - -
34 +3 +3 - +3 - - - - +2 - +3 +3 - - - - -
35 +3 - +3 +3 +3 +3 - - +2 - 43 - - +1 - - -
36 +3 - +2 +3 - - - 2 - - +3 +3 - - - - -
37 +3 - +1 +3 +3 - - +3 - - +1 - - - +2 - +1
38 - - +2  +] - - - - - - +3 - - +2 - - +3
9 +3 - - +3 - - - +2 - - - - - +2 - 4+l 42
40 +3 - - 3 +2 - - 3 - +3 - - - +3 - - +2
41 - - +3 +3 +3 - - +2 - +1 +2 4+l - - - - +1
42 - - -+l +3 - - +3 - +3 +3 +3 - +2 - - +2
43 +3 - - +3 +3 +! +3 +2 +1 - 43 +3 - +2 - +3 +3
44 - - - - #3 - - 42 - - 43 +3 - +2 - +3 +]
45 +1 - 42 +1 43 - +1 +2 - +2 +2 +3 - 49 +2 +2 4+
46 +3 - - +3 +3 - - +1 - - 41 +1 - - - +2 +
47 +3 +3 - +3 +3 - -+l +3 -+l - 3 +2 - -+
48 +2 +3 - +2 42 - - 43 - - +3 +3 +3 - - 43 +1
49 +3 - +1 +2 42 +3 - +3 - 43 +3 +3 - - - - -
50 +3 - - +3 +3 - - +3 - - +3 +3 +1 - - -+
51 +3 - - +3 +2 - - - - -+l +2 - +3 - - +2
52 +3 - - +3 +3 - - - - - +3 +3 - 43 41 +1 4+
53 +3 - - +3 -3 - - - - - +3 +3 - - - -+
54 +1 - - - +3 - - +2 +2 +1 +3 +3 +3 - - +2 -
55 +3 - +3 +2 +3 +2 - -  +1 - +3 +1 - +2 +1 - 42
56 +3 - 3 +2 +3 +1 42 +I +2 +1 +3 +3 +1 - - -+l
57 +3 +1 +2 +3 +3 +2 - +2 +2 - +3 +3 +1 - +2 +1 +1
58 +3 - +2 +2 +3 +2 +1 +2 +3 - +3 +3 +2 +1 - +2 +l
59 +3 +1 +1 +2 +3 +2 - +1 +1 +3 +3 +3 +1 +1 - - +2
60 +3 +1 +1 +2 +3 +1 - - - - +1 - 41 +3 - s
61 +3  +1 - 42 +3 +1 +1 +1 - +3 +3 +3 +1 +3 - +2 +2
62 +3 - -+l +3 +2 - +1 +1 +3 +2 +1 +2 +1 - - +2
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Nseage"ts A A" 2z mZ C K P Q R S U X N E H J T

63 +3 - +2 +2 +3 +2 +3 +3 +3 +3 +3 +3 +3 +3 +I - +2
64 +3 - +1 - +3 - - - - +3 +3 +3 +2 +3 - - +2
65 +2 - 43 41 - - - = - - 42 43 +2 - - +1 +2
66 - - - - - - - 41 - +3 +3 +3 +3 +1 - +2 +2
67 - - - +1 +2 +1 - - - +3 +1 +1 +2 +2 +1 - +3
68 +1 - - +3 - - - - - - 42 +3 - 41 +2 +1 +2
69 +1 - - 43 +3 +3 - 43 +3 +3 +3 +3 +2 - e A
70 - - - 43 +3 43 - - - - +3 +3 +3 +¢1 - - +2
71 +2 - 43 +3 +3 - +3 - - - +3 +3 +1 -+l - +2
72 - - +3 - +3 - +' - - 43 +3 +3 +1 +2 - - +3
73 +1 - 43 +3 +3 - +2 - - «3 +3 +3 +2 - - +3 +1
74 - - 42 -~ 43 43 - +1 - +1 3 +3 +2 - - -+l
75 - - 43 - 43 - - - - - +3 +3 42 - 4+ +1 +l
76 +1 - +2 +3 +3 - 3 - - 43 +3 +3 +2 +1 +1 - 42
7 +2 - - +1 - -+l o+l o+l - 42 +2 +1 = - -+l
78 +2 - - 41 - 43 - 43 +2 - *tZ +Z - * - - 43
79 +3 - +1 +3 - - - +1 +1 - +2 +2 - * - +2  +1
80 +1 - - - +1 - 42 41 +2 +1 +3 +3 - * - +3 +2
81 +3 - - - +1 - - 42 41 +3 +3 +3 +2 = - +3 +2
82 - - - - - - - - 42 -  +2 43 +1 = - - +2
83 +3 - - +3 - - 41 - - +3 +2 +2 - * +1 +3 +2
84 +3 - +1 +3 +I - - - 41 -  +2 42 +2 % +1 43 <2
85 +3 - - +3 - - +2 - +1 - +2 +2 - *  +1 - +2
86 - - - = = - = 41 +3 +3 +3 3 - x - - 2
87 +3 - +1 41 4+l - - +1 - - +3 +3 +1 = - - I
88 - - - - +2 - - - - - +3 +3 +1 =x - - +2
89 +2 - - - - - - - 43 - - +2 o - - 3
90 +3 - +2 +3 - - +2 - - 43 +3 +3 +2 x +1 +3 +3
91 +2 - - +2 - +1 - - - +3 +3 +3 - * -  t1 +1
92 +3 -+l 42 41 - - = - = +2 42 - & - *¥3 12
93 +3 42 42 +2 +2 +3 +1 +3 +2 +3 *3 +3 +2 & - +2 +1
94 +2 42 42 +1 42 -+l - 42 41 +2 3+l . - HZ ]
95 +3 - +2 +3 - - - - 41 - 43 +3 +1 = - 42 +2
96 - - +1 - +1 +1 - - - +2 +3 +3 +1 = - - +2
97 +2 - - 2 - - - - - - 43 +3 - * - +2 +
98 +2 - +2 +1 +3 - - - - -  +3 +3 - * - - +2
99 +3 - - 13 - - - - - 43 +3 +3 - * - +1  +1
100 +2 - - +2 41 - - +1 - - +3 +3 - x -  +3 +2
101 +2 - - 42 +1 - -+l - - 43 +3 +3 - x - - +2
102 +3 - - +1 4+l +3 - +3 +1 +2 3 3 - * - 2 -l
103 1 - 43 +2 +2 +2 +1 - 41 +3 *3 43 +3 x - +2 2
104 - +3 +1 - +1 - - - +1 = +3 +3 +3 = - -+l

Type E2(No.77-104) was not checked.
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Blood group systems of the horses of Hokkaido Uni

Table 2
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Reagents

No.
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Table 3, Appearance frequency of bloo

d group systems of horse of Chejudo

Al A’ Z 222

w

C K P Q R

No, of reaction

Appearance

104(84) 104(16) 104(40) 104(84)

104(79) 104(32) 104(?2) 104(48) 104(44)

R noncy (o) 80-76 15.38  38.46 8076 7596 30.76 21.15 46.15  42.30
Type ¢ U2 X Ny Ep H J B!

No. of reaction 104(43) 104(101) 104(89) 104(61) 76(50) 104(16) 104(45) 104(81)

Appearance 41,34 97.11 8557 58,65 6578 1538  43.26  77.88

frequency (%)
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Table 4, Appearance frequency of reaction of agglutination and hemolysis

Type Ay A’ Z 2
Value of No. of Appearance Ng, of Appearance No. of Appearance No, of Appearance
reaction reaction fre ‘é/zgcy reaction freq(ugzn)cy reaction fregéx{:a;cy reaction freqex(}eéncy
+3 84(62) 73.80 16(10) 62.5 40 (16) 40.0 84(55) 65.47
+2 84(13) 15.47 16 2) 12.5 40(13) 32.5 84 (16) 19.04
+1 84( 9 10.71 16(C 4 25.0 401D 27.5 84 (13) 15,47
Type C K P Q
Value of No. of Appearance N of Appearance No. of Appearance g, of Appearance
. - frequency C frequency - frequency c frequency
reaction reaction %%) reaction (%) reaction (%) reaction (%)
+3 79 (55) 69.62 32(16) 50.0 22( 6) 27.21 48(16) 33.33
+2 79(14) 17,72 32C 9 28,12 22( 6) 27.27 48(16) 33.33
+1 79(10) 12,65 32(10 21.87 22 (10D 45.45 48(16) 33.33
N Type R S Us X
value of No. of Appearance Np. of Appearance yNo. of Appearance Ng. of Appearance
e ] frequency . frequency c frequency . frequency
reaction reaction (%) reaction (% reaction (%) reaction %)
+3 44(10) 22.72 43(32) 74 .41 101(75) 74.25 89 (700 78.65
+2 44(15) 34.09 43( 3 6.97 101 (19) 18.81 89 (10 11.23
+1 44(19) 43.18 43( 8) 18,60 101 7) 6.93 89( 9 10,11
Type Ny Eg H J T
Value of No. of Appearance No, of Appearance No, of Appearance No, of Appearance No, of Appearance
reaction reaction fregé;::x)lcy reaction freg;ﬁe;cy reaction freggzncy reaction fre%lé/zrscy reaction fregloj/ency
+3 61 (19) 31,14 50 (23) 46,0 16C 1) 6.25 45(13) 28.88 81 (T 8.64
+2 61(25) 40.98 50162 32.0 16( 4) 25.0 45(20) 44.44 81(37) 45,67
+1 61(17) 27.86 50(11) 22.0 16(11) 68.75 45(12) 26.66 81 (37) 45.67
C Number of animals which showed reactions ( Agglutination, Hemolysis )
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Thble 5  Appearance frequency of blood group systems ¢f the horses of

Hokkaido University

Type A A’ z 2z C K P Q
No. of reaction 37(34) 37(30) 37(30) 37(35) 37(30) 375 37(9)  37(29)
Appearance
frequency (%) 91,89  81.08 81,08 94,59  81.08 13.51 24,32  78.37
Type R S Uy X Ny Eg H J T
No. of reaction 37(36) 37(27) 37(34) 37(33) 37(34) 37(32) - - 3T
Appearance 97,29  72.97 91.89  B9.18  91.89  86.48 - - 31.83

frequency (%)

¢ o
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Angroarab 9] F @B T M) 2o HBE
Bt MMEA A & 22y, A}, T| 8ol L3
T @l AR A deid e BB dbis
H S A= HBEE Sl b At k&
T BN £E 16.3%9 27.T%E 3
et et MHECl M 17 Bo| 288 HB
3 AUz MESAN A= H  J#lo], Thoroughbred
follde Z, Ny Mo) A ehvx gotw
Angroarab ffoll = ZBo] & 2.0%, 223
OFo| A& viepubal oigkeh 4 R4 i@
o2 HBUARZ w2 BE ZZ;, A Moy
FOoE2E Ty, Ep ez QEle2 Jeur)
Rl —#fyc2 4 fiffeld & RE P, H
A’ 28]y Z 4%o|gdo HEEL Thorough-
bred foll 4] A" B» ZHL JRE FEEA
W &A% EFH yov ¢e® o we HK

T REY FtMols] HBMEEA = £ ol

Number of animals which showed appearance frequency.

Kozt WHISet,

S

HWME 104 R (FEL BEsld Bmid=
iEE ESete] AnEEE HKY BfjoE
bl FMEE 37HE Bimsld FmHY XBER
HBEE S FEstd o AMM-E stormont H5K
off K3 BBREERME 178l A), A", Z, 22y,
C, K, P, Q R, S, Ug, X, N, Ea HJ 9
T & EHsHA

RO By, H T, T WO SEKMl  (k
sted HmEStA T A, AT, Z, ZZy, C K, P, Q,
R, S, Uy, X, Ny B2 AR ksl $1Est
of ohat e ERE A

, X, 229, Ay 488Flo|Y z g
22 Ty, C, B, Ny 4HWo] 50% LIEZ A
Atz velx Q, J, R S, Z, K P H 2
Az AT Rle] 50% LITZ HEny HBUAK-
ok 2 el 4| Hs) H AT K2 $#3] 15.38%
2 HBUREE SH Stk

2. dbieE MESS AMREE HE K

B Uy, X, 2Zy, A 4] T MBURRE
7h Eokm db¥E FEEIA HBERET 97.29%



B Mol &G MME mmd 58 U

2 o RElo] gMEl e 42.30 %% HBUA
ol 2R7F B

w

.5 Rl A 2 oo 2 HBEEET}
BE C, Ey, Nj, R 4&lolgleod MM EA
HEy HBAEE 12 T) BE 7.8 %ld ke
ale] dbigiE FIMEECl A& 37.83 %ol THYcH
= HME = 15.38 %2 MBMRE AY 32
HRS Jbdgid FofSd M= 24 vhebdal oSk
3RS M A= 43.26 % 2 HEBCT
ebit =)t FOfESel 4= A8 vheluba] skt

RiEiol A’ B2 FfgEel A= 81.08% 2 xol
vebked frate] BBl e 15.38% 2 A9
A vhelitet

=0
3L

4. 17/° MKl MHEB A= 25 e
vzl db¥gil @B A= H, ] 2@Nel A
a1 vhehta] grol @ EMER = AMBRE £RY
WHEERE o« ZRES BRY F Al
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