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D& 7)1 A & (Perissodactyla) @3 (Equidae)
o &an, FEI}E 2o F& 349G (wild
horse. donkey. zebra)ol| 7% (species)e]
€ Aog Huse] gith. T gL Eolrg
7l ¥2H Aoz Loz glen 179
WrtetE vhx wel Algo 2Ry Hxz Had
g ] dEHR(Grevy s zebra, Equus
grevyD) 2A o] @ A4 o F 7P 94
Al BEAE AYx vk, 7hE3tE we AL
21 okvl(wild  horse. Equus
przewalskii)2 <& U (Putt and
Whitehouse. 1983).

Fotrlotel BEahe Aejut JESo] et &
BEE (M, 524 F) AFd oshd Ayuls
2 A7t 125 em 9] 4P vk(small-sized
horse)? 125 cm ©}4<¢l F3vl(medium-
sized horse)2 FEHT &9 (Mori.
1929). watAd A Fx= AYyerel 2Aw
(Tsushima) ArlE2 2¥nlzg BF=ED 9

om olEe] FeAH [ALLE AFEY 24
o7l FEH o2 A AololM tE AYnt
Sl Hla] w3 23 A Mg o wgh
7] W&o Aol fAE Aolgtm HiE wt
sit}(Hayashida. 1968). &H v} I
o F34 Fdg EAsa Andzte A
FAA BAE FHE s OGS dFE] o
FoiA vl At (Nozawa et al.. 1965: 1975:
1976: Shotake. 1967: Oh et al., 1992:
Nozawa and Kondo, 1970).
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g oA (Trypsin inhibitor: Ti,
Chymotrypsin inhibitor: CTi, Albumin:
Al, Transferrin: Tf. Esterase: Es,
Hemoglobin: Hb, Catalase: Cat,
Esterase D: EsD, Glutamate oxalo-
acetate transaminase: GOT, Glyoxalase
I: GLOI, Acid phosphatase: AcP,
Superoxide dismutase: SOD, Latate
dehydrogenase: LDH, Hexokinase: HK,
Malate dehydrogenase: MDH, Malic
enzyme: ME)S t8d4e E3) F 3 2
9l 44 #94 HAE FHnA HAEHAS

e LY

o zlF o ARETH|

AF Advle) dde AF Aupge AFw
Zo|A A2F0}(125 cm ¥YHE AFE 1004
Fo] AR 50 ml 4 AF HAY. 28
#Alul Avle] AL 2ajule] FrlelA Ab&
H1 JdE 28v 2559 AFAdA 50 mle
A2 AFsA. dYgng WA 7] A
0.5 M EDTAZ 5 ml ¥1, 1.500g4 5%
7 AR 3 78 B &
J8 HAdTE 0.9% YA AAdFE A H A
g & YF(—50°C) rustArist A8 HA
o] 0.02 M phosphate buffer(pH 6.8)% &
2 ol s5A|Z] hemolysatesE AIEE AbE-
st

A crelRlo| M7 |HESnt A4

Trypsin inhibitor, Chymotrypsin
inhibitor @ Albuming E#¥2 Bell &
(1984)2] =w9l-& <kt W33} thin layer acid
gradient polyacrylamide gel electrophoresis
2 AAF F Mgty 1 i Eags B
3l r}t. Esterase? X#83¥L& Anderson®
Braend(1989)9] Isoelectrofocusing-poly-
acrylamide gel electrophoresis(IEF-PAGE)

W oz BA39 1, Transferrin® starch
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gel electrophoresis(Gahne. 1966)H o=
Lk 4=

e chiz gl g0 MI|HSTE A4y

Hemoglobin® F&#3d2 Bowling%s(1988)
o} IEF-PAGE(pH 5.5-8.5) ¥¥-& <zt ¥y
3l BAMslg i, Acid phosphatase.
Catalase. Esterase D. Glyoxalase I,
Glutamateoxaloacetatetransaminase,
Hexokinase, Lactate dehydrogenase,
Malate dehydrogenase, Malic enzyme,
Superoxide dismutase®] EEHFL Harris
Hopkinson(1976) W3l 23 10% A& 2
ANGFE AT F 44 I E gt o
HFE}g BAEa.

HAkztel A o8 H T2} (average hetero-
zygosity)1=9 Rz FYUAd (gene ident-
ity)& Nei(1987)2 computer programel ¢
3 Ed3d. 4 AEEte FATAE 24
371 218 phylogenetic tree® Nei(1987) %
Hog A4" Da distance @kol <3
UPGMA (unweighted pair-group method
of the arithmetic mean: Sneath and
Sokal, 19794 oz +Asit.
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Hettk & 16709 gene loci® Hlm3 A
SOD, LDH. HK. MDH., ME ¥ 571 §3#}
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Table 1. Gene frequencies of plasma and red blood cell proteins

Vol. 38, No. 3

Cheju native horse

Tsushima native horse

i =0.10 T =012
Tz“I = 0.08 Tii = 0,42
iR T = 0.27 Ti = 0.12
Tx(?'r??m inhibitor Ti; o3 - 0,34
T = 0.24
X =228, P>0.05, N=37 X =442 P>0.05 N=25
cTi = 0.05 CTi® = 0.08
c*n‘I =0.39 | C’I‘ii = 0.58
Chymo i inhibi CTi =0.15 ! CTi  =0.28
(cﬁgrypsm inhibi tor crz'; =0.11 " CT* = 0.06
CTi = 0.3
X =713 P>0.05 N=40 x=925 P>005 N=25
B =0.266 ‘ E =036
Esterase £ =0.712 £ =034
(Es) B =0.022 E =030
X =21.28, P < 0.05, N=269 X = 2.43, P> 0.05, N=25
TF =0.29 T = 0.1
TF = 0.48 TF =032
Transferrin Tf = 0.15 £ = 0.4
(Tf) 7 = 0.09 T =018 .
X =9.09, P> 0.05, N=40 ¥ = 8.36, P> 0.05, N=25
. Al' = 0.40 Ar' = 0.52
Albumin 4 =0.60 AP = 0.48
(A1) » ,
‘¥ =0.02, P> 0.05 N=269 ¥ =0.99, P> 0.05 N=25
B =012 W =034
W =0.62 " = 0.5
Hemoglobin ' = 0.26 H5' = 0.06
(tb) W =0.08
X =263, P> 0.05, N=211 !X =45 P>0.05 N=25
Caf =0.31 ‘ Caf = 0.44
Catalase cat’ = 0.69 Gat’ = 0.56
(Cat) 2 v 2
¥ =9.06, P> 0.05, N=106 X =2.23, P> 0.05 N=25
ao =043 GaoT =052
Glyoxalase I Go I =0.57 GLO I = 0.48
(GLO 1) ) o,
i X =7.05, P < 0.05, N=100 '¥ =0.99, P> 0.05 N<25
; AcP = 0.46 AP = 0.5
Acid phosphatase AcP = 0.54 AcP = 0.5
(ACP) 2
¥ =30.9, P <0.05 N=98 X = 1201, P < 0.05, N=25
EsD = 0.32
Esterase D Esf = 0.68
(EsD) ) sonomorphic
¥ = 0.41, P < 0.05, N=87
QT =0.49
Glutamate-oxaloacetate QT = 0.51
-transaminase i monomorphic
(coT) ' % =0.25 P> 0.05 N=95
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FLolH F At 7+& 25 monomorphicES
B35, EsD, GOT, AcP FLdlMe AlF A
ol FAtell A polymorphic(EsD: EsDF=
0.32, EsDS=0.68. GOT: GOTF=0.49,
GOTS=0.51, AcP: AcPF=0.46, AcPS=
0.54)% ¥t 2Alal Aefwte]l = mono-
morphic 3HtHTable 1), #F Aolet 2
Aleb Azietell A 2AlE 1670 do) dwa
dEHFE 2 A4Ze] §HA ¥i=E Table 1
I Atk A /A4 A9 KAA IEE o
43l Nei(1987)2] computer program®| 2|
&) "o o] AR (average heterozygosity)
MEgs 73 23 AF Aot JddMe
0.375, 2t Addet M= 0.3042 2
Zt 2rzEA e, Da #7 42 L4 (gene
identity)& 0.1083 0.868% ZIzt A=A
o AT Aget FdeMd BT ]FFEA V=
7t B AL 2AnE At A Bt o
e wid ool od #AAE JEWr] o
o2 Azt

A Aeet FEFd 2A0 Aol FHhedlA
A" #FHA #99 vl Bad opveshd
AGETd B2 ofvHEquus przewalskii) 3
ol e] AFE o] 83t AL Da oz 74
3+ phylogenetic treexw A 709l clusterg ©|
FAGFig. 1). &, olvlalst & JdEo] 3§
Ue] clusterg o|Fa, £ A7 A A
= APer etz 2aul Aol Fero] dhte
cluster® ol Ftt. a=ixm 4719 & cluster
= B3 ok¥vl(Equus przewalskii) cluster
(Da = 0.202)914 EAHAGD 5 5 3
At

Nozawa®} Kondo(1970)& A5 vl
A8 Apeele] AE FAEH RS Bl o
£ Aot N1YE AF Adetgtn @ v QL
. AF Aot gEe Ay, wA gdgol
o2 4 AH(Tokara. Ryukyu)el eziuist
FARIEA R, AR 2 AP s g5
W(Kiso, Hokkaido) Aevte}l wkdtel Al A
F AArie 7o) st old Helgtm BEm
sttt aelm Foprokt KY AFml Jdd

ol

He &
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Fig. 1. Phylogenetic tree for allele ferquencies of four
protein loci (Tf, Es, Pi, and Hb) in ten equine
populations (TB: Thoroughbred, AR: Arabian, ST:
Standardbred, MH: Morgan Horse, QH: Quarter horse,
PF: Paso Fino, PP: Peruvian Paso; Bowling and Clark,
1985, CH: Cheju native horse, TA: Tsushima native
horse; This study, PZ: Przewalski horse; Bowling and
Ryder, 1987). This tree was constructed by using the
UPGMA methods (Sneath and Sokal, 1979) based on
Da distance value {Nei, 1987).

A g duld wWHolg: A Ao o
Mori(1929)2} Hayashida(1958. 1968)9] 3
2 UE, A7 dEe B T 7R AR
2 B8 #¢dAdttE RaE IdH(Nozawa et
al., 1976). &, EFTdMe A%} (Small-
sized horse)”t 18]31 5337 35 o=
Hel+ F¥vk(Medium-sized horse)7} 4
HReta gt

Aoz A vt} 2An} AHente] 719
of halldE gRE el Aole UAT AA F
742 71feg gokdnt. & 3 3 AY
A FUEUE Aoz s Uk AF A
#nkel 2w} Aefnlrt 2l &3t FHA
FAL Hole AL ¥ 7% B¢ 2 A9
A g7 Hgw Azt B 5 Uk & 2R
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o] Hutyo] wEE ALR So 719
d 8730 w8 23 hed
AN ekl 2A|u A e ao:h:,}] =
Ex EAS zt1
tgo] & éa—}OﬂHE 11-24 =
A 2les & T 31914 2y F Ade]
Azt ol Are] £44 FUHE L/t

EAE DNA FEolH vndcd & o 4
@ 42T 9 4 9e Aoz Ard
ARAL
of =BE (19924 mERAL SEATEA
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Polymorphisms of Blood Proteins in Cheju Native Horses and Tsushima Native
Horses
You-Sung Oh, Moon-You Oh, Se-Jae Kim, Gi-Ok Kim, Mi-Hee Ko, Kayano Hiroshil, and Young-
Hoon Yang? (Department of Biology, 2Department of Animal Science, Cheju National University,
Cheju 690-756, Korea, 1Faculty of Liberal Arts, Nagasaki University, Nagasaki 852, Japan)

The phylogenetic relationships between Cheju native horses and Tsushima native horses were
studied by protein polymorphism analyses in 16 gene loci (Trypsin inhibitor: Ti, Chymotrypsin
inhibitor: CTi, Albumin: Al, Esterase: Es, Transferrin: Tf, Hemoglobin: Hb, Catalase: Cat,
Esterase D: EsD, Glutamate oxaloacetate transaminase: GOT, Glyoxalase I: GLO I, Acid
phosphatase: AcP, Superoxide dismutase: SOD, Lactate dehydrogenase: LDH, Hexokinase: HK,
Malate dehydrogenase: MDH, Malic enzyme: ME). All allelic patterns of the protein loci, except 5
loci (SOD, LDH, HK, MDH, ME), were polymorphic in both two populations. Gene frequencies
of the polymorphic loci of the population of Cheju native horses were higher than those of
Tsushima native horses. Average heterozygosity in Cheju native horses was 0.375, showing
higher than that of Tsushima native horses (0.304). The Da distance and gene identity of two
populations were 0.108 and 0.868, respectively. The phylogenetic tree constructed by these
results and those previously reported in other horse populations, consisted of three clusters. From
this phylogenetic tree, it could be suggested that Cheju native horses and Tsushima native horses
had diverged from the Mongolian wild horse (Equus przewalskii).



