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Abstract : The study was conducted to investigate the phenotypes of blood proteins, hémoglobin and albumin,
of 104 German shepherds in Dag-gu, Yae-chun, Kim-hae and Kwang-ju area by the starch gel electrophoresis.

The results obtained were summarized as follows:

1. The hemoglobin phenotypes were observed three(HbBB, HbBb and Hbbb). Fast migrating bands were same
and slow migrating bands were divided by heavy(HbBB), light(HbBb) and non-stained(Hbbb). The frequencies of
appearance in HbBB, HbBb and Hbbb were 17.31%, 51.92 % and 30.77%, respectively.

2. The hemoglobin phenotypes were controlled by two allelic genes, Hb" and Hb®. The gene frequencies were

calculated at 0.567 in Hb® and 0.433 in Hb".

3. The albumin phenotypes were observed three(AIbFF, AIbSS and and AIbFS), which were divided by fast mi-
grating band(AIbFF), slow migrating band(AIbSS) and mixed migrating band(AIbFS). The frequencies of appear-
ance in A1bFF, AIbFS and AIbSS were 5.77%, 28.85% and 65.38%, respectively.

4. The albumin phenotypes were controlled by two alleic genes, Alb* and Alb®. The gene frequencies were calcu-

lated at 0.202 in Alb* and 0.798 in Alb®
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hemoglobin'?, haptoglobin®, albumin®®, transferrin™,

prealbumin® 9@ postalbumin®'® 5-2] & fchul ¥}
glucose phosphate isomerase'', erythrocyte catalase'?,
plasma esterase’® 9l erythrocyte esterase™ 2] HAY
oll o|2717HA] 2+ FEoNA chekdl Ayt s
SEY

gofglo] ofz] HFoll A shobE|of A 52
albumin®l-& ZebaFoll A HEHUR A FAA= }
ER}A] obar Albeb Alb™§Azbite] A&t 28
Il 7Ee Albte) Alb® $AAE 7RG QlE Japanese
brown, Japanese black B Japanese shorthom&E3+ f
Aol ZF¥gol 2o)r} QUel’. Thorough bred%a}
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Anglo-ArabZ 9] albumin¥)-2 Alb*9} Alb® -§-4 2}l
93l Auli=lglen, $elvel FFalE 2 FHR
3l A& ko) FH8E] gofAe o E EAS
(225 011 L=

702l hemoglobin #ell i3t A2+ Tkemoto" B
Naik'7} Aget AFoNA shte] Rate] EAdidn
o} 21}, Tanabe ct al*S i8] £ HF) uizt 4
oA A & HAES= ol wet 3o
gto] Yehd A} o] Yehd A 5 H¥FPe|
e, ool £elH FENE FHE Aulsle 7
AR E8 ol HAG Xol7} QS-S Husldetl. =
40 g 7 e ) nfEF A=H4
= g8g Qs e, B wel £8-8e] Xol7} 9l
£& Ha v} Qo). Braend”= 58 Ar|dEHe
2 hemoglobin® g 7&3le] Tanabe et al'™, 7% 7}
Ell geliAe thido] A=) A FFEoA
g HEAUR, FFHE ol g dEE Alisl
+37Le] #8EE Xo|7}t ok Bt

Day et al” 3 H4ZE#E—"2 702 albumin¥el] o}
3t zAlA ANe] ¥-E 7Es}9l e, Christensen
et & t2)9] Aol7} g FFo| vl 71 FFR
t} A7) g FgolA olFo] whE albumin¥ 2] £3§o)
o] gol| vel o MFahe F3sica st

U] ZAFol digk YelFol] B3t A7 Aol
A BAo]] @& albumin®* Y hemoglobin¥* & F
3] &0 FFol digk 8 A7 g ¥ Rt
Aol

welA FulA, FEA 4 AGAE bRl oy
ILolol|A] B85 3 9l German shepherdE dj4te 2
¥l hemoglobind} AW albumin®] F Y}
AulfH2ke] A4 EAS sleksle, ¥%9 et g
MAEA S BE 54 ¥k ofz} ebdFHe] vla 5
dE o]gE F e AEE vl Bz B AYS
Al A 5193 e}

HE W oAy

BAISE i, oA, 7] 223 FFRA A F-
29 g 223l 787 German shepherd 10475 4
o2 ANsSI

#HUA|R : Hemoglobin§42 HAYFE Hejgt ¥
o|& 8¥AA chloroformo2 g1 & AAsA
st Eelslgda”, albuming A & Ags
el ol E AHEE -20ToA BslHA AL of

vl 4ol A BaiA)AH A8s1dct.

AUy - 4] ARA Av|gFges AN
}.

Hemoglobin® Electrode buffery= Tris
(hydroxymethyl) aminomethane 30.28, EDTA 3.08
4 boric acid 2.3 € & ANZF<roll &3lslod 1,000miE
RHE ¥ pH 8692 ZAY B3 A&HL, gel
buffery= electrode buffer 23%0ll ZH 77%2] v] &=
sig e, 78 A H(dehydrolysed potato starch, Sig-
ma Co) &% 12%2 Al=s¢c). G5 22mA/lem
] BAFE 4417 F< At

Albuming Electrode bufferZ2& Tris
(hydroxymethyl) aminomethane 6.9 8, citric acid 10.
78 ASFTE S84 1,000mlE 9HE ¥ pH 3.
97 =A% 9pols A831, gel bufferys Tris
(hydroxymethyl) aminomethane 3.68, citric acid 5.
78& AZF4E SMAA 1,000mis 9HE F pH 4.
28 zA-sle] A83ldct. A2 hemoglobin 71& ufe}k
7o A|zslgdc}. 52 200 voltE 158, 300 volts
147} 2283 250 volt& 5A]17H5<t AAsHd e

HdZE8H : Homoglobin® % albumin¥-& 5-23}A]
methanol 45%, acetic acid 10% —18]5L distilled water
45%2] £Au]Z = f-olo]] amido black 10B 18 &
H7tstd 1,000ml7} HA & gYHog s,
amido black 10B-& 7}3}7] e £Ho g dHA|H
&8 gt

i o

i, dlA, A 9 FFAGA AFE R e F
274 German shepherd 10455 & 98 sl
hemoglobin® 2} albumin® g 4% 4] A2 A719F
oz B8 Az o-gw Aot

Hemoglobin(Hb)&d : Hemoglobin2] A 7| EAH
o|F-E7} whE FFle FYAl Uehgton, olgx
7t L3 gEdle A dAEE A, oksiA gAs
= 2 a2la o] HA g Aeg FEH], ol E
Z}7} HbBB3, HbBb3 —1eli Hbbb¥olg} st}
(Fig 1).

7} o] 2¥uIEE HbBBYo| 30.77%(32%F),
HbBB&jo] 51.92%(54%) 28]51 Hbbb¥e] 17.31%
(185 )oltat, F@MES} EHel] et hemoglo-
binto] A Hb'S} Hb'S) 28 48 o 5
giglevi(Table 1), |5 AwifARe F3Hulee
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Fig 1. Hemoglobin phenotypes in German shepherd
by starch gel electrophoresis.

Tahle 1. Hemoglobin phyenotypes in German she-

pherd

No Of Phenotypcs(%) m
Breed animal ———————————— ¥ df

tested HbBB  HbBb  Hbbb lity

German 104 32 54 18 0387 1 075050
shepherd (30.77%) (51.92%) (17.31%)

~ 1974 5106 3347

* Expected numbers calculated by Hardy-Weinberg's
law.

Table 2. Frequencies of gene for hemoglobin types in
German shepherd

Frequencies of gene
Hb* Hb*

German shepherd 0.567 0.433

Breed

Hb%7} 0.5670193 Hb®7} 0.4339.2 HB} <7} =
A YEbskeh(Table 2).

Albumin(Ab)8 : ©A albumin®] THY-L I
oA o] FE7} W A, o) FEs} =3l A 23 o] F
Mo E@HSe] MM Edyo] <AFslo] 7}
AIbFF3, AIbSS¥ 1|3t AlbFS3o)z} }%lov(Fig
2), 7+ W] Z2AuE = AIbFF&o] 5.77%(6%), AIbFS
o] 28.95%(30%) L]3 AIbSSE o] 65.38%(685)0]
21 t}(Table 3).

EHH 7 28Tl 2#)4 albming] 2| efFH 2
o) 57} whE Alb'S} o] =T} -8l Alb°S 2%l &
& & F YA, ol F AusAY FHuIE= Al

7} 0.202 2] 3 Alb’7} 0.7980.2 Alb'9] §Aze] &
# go] FA Jehdoh(Table 4).

FS S8 FF SS

Fig 2. Albumin phenotypes in German shepherd by
starch gel electrophoresis.

Table 3. Albumin phenotypes in German shepherd

No of Phenotypes(’) ) Probabi-
Breed animal — e X :
tested AIDFF  AIBES ~ AIbSS lity

German 6 6 30 68
shepherd (5.77%) (28.85%) (65.38%)
424 3352 66.24

+ Expected numbers calculated by Hardy-Weinberg's
laws

Table 4. Frequencies of gene albumin types in Ger-
man shepherd

Frequencies of gene

Alb* Alb®
German shepherd 0.202 0.798
n &

Hemoglobin(Hb)% : 7%2] hemoglobin¥el] 2]al
Naik et al®Z Y FFo) sl A7l FHo2 =A%
AP hemoglobin®} o8& HEsHA FEIdz,
Ikemoto et al "% KB AyledZ oz Aol
A5 BeagleZoll gt ool 4] skl Fuks A
i}, 2102 o) gre] AxAH W] s
7, German shepherd @ DebermanZ5-& g7 A
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1gEHoE Falslo] olFEr} mE GFdE et
Wi Hb} o] 357} =31 J5diE vehile Hb')
259 f2Aol €l3) Aulsl HbBBY, HbAAY =
HbABYS] ANe F8YE A2shn olF HY'SA
A= 8 {9 EF9 AEAH} German shepherd
Froll Mt AZ=glelar ¥ asiglct.

7 s 794 AR ArldEyes AEAY
hemoglobine] c}¥& &lala, o] & 4] 71*e] ¥
o} ko] TN Aull A Abol QA A ehR i sk
c}.

L3} Tanabe et al’E 99 §8 ZZ3 YL 289
FHFl ete] w594 HAEA M9 FHOZ hemo-
globin®)-g& %3] HbAY, HbBE 3 HbLAB3 <)
A2 EHYe] EAEATE LA, o5
AMSATS] FHUEE 2 EFviet Do} H' §40
kel £Eul 5 7] AkitaZ2 0.118, HokkaidoZEZ-& 0.
057 283 ShibaF-& 029022 vlebyt, German
shepherd$-5-8] §3-FFol A= Hb* $A= 2] 23
57} 0.0000]91+1), o]+ Naik et al'® 3 Ikemoto et
al’o] ZAWY {7 F5olA Hgo] HEH A ggidd
27 Y=t

a2t} Braend™= Tanabe et al®o] t}djo] QA= %]
deckx YW #8558 534 AVd5He Adst
o] t}ge] S-S Harsla, o]F ¥ HbY9} Hb 9
2%89] §7800l) SlHA) AN e, el A e
Z1219) Hb%e} Hb¥ e} F#MIE7} German shepherdZ
olA = zHt 0.429) 0.580])% 32, Golden retriverE-2- 0.
542} 0.460]%1.29, BoxerZ-S Hb™® A=k <149
3L HLY FAzRE Qs ] gigtekar ¥arslict.

¥ A¥elA ¢ Fig 12 Zo| o) 5=} whg J5uie
EYeA Jeb, ol F5r} mal B2 sA A
o] 5l= A, FspAl A== A el FAo] HA| ¢
- A%< AHe] §o Jeht, Braend?e) Wmsh 7
o] 4% #39 Greman shepherdZoll4 % t}o] QI
A= ct

o] Tanabe et al®9] ¥ 1o)|A] 8 German she-
pherdZoll 4] Hb*§A A= vehtA] ¢kgkst, Tanabe
er al®e) A4 £l 5= el HbBY
o] 2 A¥j|4 HbBB¥, Hbbbd) 5 HbBBY 2] A
N9l Hoz veht} Hb'eF Hb*§AA) sl 2 i
% 4 7 U} ol & Alsl= FAATE Fel4el A
FAE ool 7] S8l hardy-Weinberg's lawol] 2l AF
25 7))ok v] 2 o A (df-1, P=0.75-0.50)%]
sicth.

Albumin(Alb)& : Day et al**3} Tanabe et al'*2 7H9)

R e 494 BEA WldEes Relsto] albu-
ming] P& A7|GE-gollA ol EEs}t whE Al FA
g} o] FETt =7l Alb ARl o AufEl: A
1bF, A1bS 3] AIbESS] 37]9] 3o] gl&-& Birshu Al
o}F AbSHE EANA Sl dETl viehgrt
3 &%)k

a8]3 Day et al®S zA8E E£ZFFo|A] Basset
hound, Standard Poodle @& CollieF-2 &j}e] #uto]
Qleka Hwstgdo)

Christensen et al*% AJ7/fe] FHHS H=3)¢ 5,
el 7b ) FFol telrt g 5ot A7 5ol
A w-g o FNE Uehll= A FAAE o] Yol e}
WA A F= JA7E fle Aoz Bassic

7% ol A-5== 57, Mongrel, She-
pherd 3 Doberman€-52] albumin¥]-g 34 A 7]
dEgog Histed Alb*e} Alb® SAA el 934 A
wislE A7Re] Hg Basiglen 31 B B
F=749] albumin¥g g AR Ar|deHos e
o] Alb°2} Alb® f-5A}ol] 2J3t albumin®] B} A&
kgt

¥ AelA = Fig 291 Zo] o] F 27} wh2w ZsA|
A== FsHE Vel AbFFE T} ol 557} -8
o 2psiAl FYE = FFHE Rl AbSSH s1e]
I QAFE FAloll 2= AIbFSH 9] A7l oz 1}
el Alb'e} Alb°e] F fA ol fehA Al A
2 4 gl o]+ Day et al”’, Christensen et al** %
7 &9 Bmel Y23 Avtolr}; 12]3 Day et al
B AbSSH S TS B ulR TRl ey B Ay
AL F Eze] PUE S elet.

£33 £38EE Table 37} 7o) AIbFFE-S 5.
77%2 ¥ 5o} gk o] AbSSH-S 65.38%% =i
AIbFS¥-2 28.85%& ZF7loldv}. )i A)ul-§-A=}
9] 23U %= Alb'9 Ab°7) ZH2F 0.2029) 0.7982.8.
Alb® fAAbe] FHHIEsl FQith o|&  Hardy-
Weinberg's lawol] 2]l A)ALxE 7)thx) 9} v) 28} 98 off
Table 33} Zro] Ax|(df=2, P=0.50-0.25) s+ c}.

Albumin®le] Aui$Aze] FHNEE 72 Alb®
o} AIb® fAIzke] F¥gol 3HRo] AEHNHE 43.
4%} 56.6%, M2 o] AT AN 51.4%) 48.6% 1
2]31 German shepherdZollXl= 61.9%2} 38.1%z}x
Hasgs, 7] B4 3hre A AN wre) A5A
oA Alb* §Rzke] FERIEE 747} 02373} 0.2670)
i3, A’ §AALe] F¥ul v zhzb 0.7629F 0.7328)
A warslgde}. talsr Christensen et al™* Alb'9)
Alb®2] A ul-G-A L] 8BS} German shepherd®
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ol &} 0.373} 0.63, Day et al®*9] Beagles®-2- 0.033} 0.
97 18] 31 Besenji, Poodle ¥ Collie®-2 0.003} 1.00,
21832 HEEH—S HokkiodokenE-2 0.6559} 0.
345, AkitaZ- 0.1149} 0.886, ShibaZ-2 0.0005} 1.
000 22]3. German shepherdZ-2 0.2543} 0.7462}
E3aict. o] & £ Ade] Al vladie W 7
-2 German shepherdZ£-2 §-A3t o} o2 &=
E5u 5ol Qloj A Aoyl MR Aoz Kol EFF9
EAol & 4 91& Aoz A}

H Aol A3} German shepherd®2] hemoglobin
Y3} albumin® & o AFAE SJa) S99 eHE
FIe e 5AS MR Qo] o] F59 £Ao] 5
Ak, 24 FFl oY AFE viokleg F5HE £
wulset 9] EAS sjoliol & 2o g Ags
ek wetA o]z Pltual o] EAof B8 A7}t
HRizchd Y83t 9 %9 BE Fat ok} /A
2 BEA4S B3 FAs U R 5831 o] =0l x|l
AR}

i B

o, oA, A A FFEAFe] #8724 German
sheperd 10455 di4te g ¥HchulA hemoglobind}
albumin®] F¥PZ} AelFAAE AR A HYTF
ol|4] 22j3t hemoglobing-B7t HA-& 5594 A LA
HArldsos BRe A o8t o] gkt 4 9l
et

1. Hemoglobing 5ol A o] g =7} wE JEde
25 7HAA dsled, olgErt =3 dFdie A
s}A 4% = HbBBY, oFsiA] 444== HbBbY
gl o] 5= ¢k= Hbbb¥ o] A Hoz Bi
59la, 23§ HbBBY o] 30.77%, HbBb3J o] 51,
92% 12| 51 Hbbb¥Jo| 17.31%0) it}

2. Hemoglobing) | ull-¢- A A= Hb"9F Hb2] 2%0)9)
onl, ZHWEE HLF 056703 Hb: 0.
4330]t}.

3. Albuming o F4olA] o] FE7t whE FFTHE 7}
A& AbFFY, o]5 57} =3l JFHE 2 AlbSS
¥ oelx o] Fr1A Heo| ¢ JFUE FE
AlbFS¥ o] Ale) Heoz FHIAAR, FHES
AIbFE&) o] 5.77%, AIbFS3jo] 28.85% 18 AlbSS
3 o] 65.38%°] %t}

4. Albumin® 8] Au)§A A= Alb'e} Alb*e] 2%F0|%)

10.

11.

12.
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31, ZEH S Alb'g Alb'7l 77 0.2029} 0.7982
(2325 428
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