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Introduction

Many invesitigations have been carried out conc-
erning the blood type, saliva type, and serum type
of many animals since Ehrlich and Morgenoth!??
who discovered individual differences in the erythro-

cytes of cattle and goat, 1+4:28~45

In general it may be said that the modification of
soluble protein can be found through electrophoresis,
while the antigen of erytrocyte can be found through
the discovery of antiserum taking place naturally,
If the substitution of amino acid occurs in a protein
as a result of mutation, it brings about the changes

in the properties of the protein.



These changes influence the patterns of electr

ophoresis, Many researches®® have been conducted
on protein polymorphisms and in recent years many
studies have been made on the blood proteins such as
transferrin (Tf), albumin (Alb),

tase (Akp), amylase (Am) and ceruloplasmin (Cp)

alkaline phospha-

of serum, and hemoglobin(Hb) and carbonic anhyd-
rase (Ca) in the erythrocyte of various animals,

However, those of deer have not yet been clarified
because of being hard to have the opportunijties to
obtain them, But lately in the Orient, especially in
Korea, Taiwan, China, and the Soviet Union, young
antlers of the deer have been consumed as a high-
priced herb medicine, Accordingly, a large scale of
deer breeding is now forming and attempts are being
made to step up the production of young antlers of
the deer by means of mixed breeding,

We have estabilished the blcod scientific basis by
analyzing polymorphisms of the serum proteins and
hemoglobin and bave acquired a general grasp of the
component of genetic characters in the blocd of the
and Japan,

deer being raised in Korea, Taiwan,

Materials and Methods

Blood samples were collected from deer being
raised in Korea, Taiwan and Japan (Formosan deer;
Cervus nippon, Sambor deer; Cervus unicolor) as
shown in Table 1. The method of analysis of Hb
was referred to Lim et al, %P, Chernoff and pettit, ®
and Shimacka et al.*® as shown in Table 2. The
analysis of Tf and Alb were done by the method of
Abe et al,%®, Kim,?4? and Voglino, !* The method
of Ferguson and Wallace'® was used in analysing
slow-alpha 2 globin and amylase was analyzied by
the method of Ashton, ®

anhydrase was referred to show and Prasad'® and

The analysis of carbonic

Hopkinson et al ¥
Results and Discussion

The electrophoretic results of this experiment were
shown in Fig, 1,2 and 8 on Hb, in Fig, 4 on Alb,
in Fig. 5 on Slow-alpha 2 globin, in Fig, 6 on Tf,
in Fig. 7 on Am and in Fig. 8 on CA, ‘The sche-
matic diagrams of electrophoretic patterns of each

protein were shown in Fig. 9,

Electrophoretic pattern of the hemoglobin phenot-
ypes was similar to the results obtained by cellulose
acetate and starch gel From the

results of scanning (Gelman DCD-16/575nm) of cell-

electrophoresis.

ulose acetate electrophoresis,
the quantities more than 609% at the slower mobi-

S-type is called to be

lity, F-type to be the quantities more than 80% at
the faster mobility, and SF-type is between S-type
and F-type.

As shown in Table 3, 44 of 90 Formosan deer in
Korea were F-type and all Formosan deer in Taiwan
and in Japan were F-type; and one sambar deer in
korea and six in Taiwan also were F-type.

The types of hemoglobin beta-chain were divided
into -1, -2, -3 and -4 as shown in Fig, 9, All
tyres of g-chains were composed of two chains na-
mely the faster and slower one, 8-1 was that the fa
ster chain had 60% or more quantities than slower
as a result of densitometry(Gelman DCD-16/572nm),
B-2 was that the faster chain and the slower had
about equally quautities, g-3, the slower chain had
the quantities more than 60% with markedly prepo-
nderant, and -4, the slower had the quantities
more than 60% with the extensive width,

The hemoglobin S-type was indentical to hemogl-
obin -3, But the relations between Hb g-chain (g-
1,3-2,8-4) and F-type or FS-type were variable,
Thus, we consider that the relations ought to be
studied in the future,

"The hemoglobin alpha-chain, as shown in Fig, 9,
had two types:the one (a-1) migrated faster from
there

origin to cathode than the other (a-2), thus

were a; type and a,a; type. All Formosan deer and
Samber deer in Korea were aa, type, and all deer
in Japan and Taiwan were a; type, These facts are
considered to be the result of the genetic differences
between regions,

Albumin type was classified into F ad S type;F
type was migrated faster and S-type slower, All the
Formosan deer(Korea, Japan and Taiwan) were F-
type. On the contrary all the Samber deer were S-
type.

On the slow-a,, the type which moved fast from
origin to anode, was named B-type and slow A-

type. B type was not present, but AB type and A

_..20__



type were preseat that the present rate is same that
Among 125 Formesan
129 (15 deers), while 13 Fo-

in Korea were AB type,

as the following Table 3.
deer, AB type was
rmosan deer(14,4%)
Thercfore, Formosan deer in Korea show a higher
distribution rate of AB type than those in Japan

(5.8%) and Taiwan(5.5%). All the types of transf-

errig, carbonic anhydrase, and amylase didn’t show —==

polymorphisms as shown in Fig. 6,7,8 and table 3.
Carbonic anhydrase of deer moved more slowly than
that of sheep, that is to say, it migrated less from
origin,

Conclusion

The studies on phenotypes of hemoglobin, trans-

ferrin, albumin, carbonic anhydrase, slow-alpha 2
globin and amylase of 129 Fotmosan deer and 7
Sambar deer in Korea, Taiwan, and Japan were
carried out by electrophoresis, The results obtained
were as follows,

1. For the identification of hemoglobin phenotypes,
cellulose acetate electrophoresis was simpler and cle
arer than starch gel electrophresis. The results obtained
from the former method was able to be preserved
for a longer time.

2. The Hb phenotypes of Formosan deer, were
HbF, HbFS and Hb® type on the other hand, that
of sambar deer was only F type.

B-1,5-2,5-3, and g4
type were recogniged; and on hemoglobin « chain,

3. On hemoglobin g8 chain,

a; and aa, type.

Table 3. Phenotype Frequencies in Deer

1. Slow-a 2 globin types were A and AB type. On
Formosan deer, the frequency of appearance of Ab
type was 12%, but on Sambar deer, only A type
wias present,

5. On albumin, F type and S type were clarified;

Table 1. Blood Sampling Places and Number of

Individuals Examined

I Area .

. Korea |Taiwan| Japan | Total
Speme\
Formosan deer
(Cervus nippon) 90 22 17 129
Sambar deer
(Cervus unicolor) 1 6 0 7

Tatal 91 | 28 | 1| 136

Table 2. List of Blood

Proteins Examined

Proteins

| Reference

Hemoglobin phenotype
(Hb)

Lim and Suzuki (1984)

Hemoglobin-a (Hb-a)

| Chernoff and Pettiti

Hemoglobin-8(Hb-8)

(1964)

Serum transferrin (Tf) | Abe et al. (1968)

Voglino, (1969)

Serum albumin (Alb) Abe et al. (1968)

Fergusbn and Wallace

Serum slow-a;-macrog- (1961)

lobin (slow-a;)

Serum amylase (Amy) | Ashton (1965)

Shaw and Prasad (1970)

Carbonic anhydraze
CA Hopkinson et al. (1974)

Hb Hb-a Alb slow-a, . 1
Species Population {No ] Tf CA | Amy
F |FS 1 S| a|ae: | F | S| AIAB
1
Korea 90| 44 (4| 2| 0| 90 90 770 13 90 90 . 90
Formosan deer
Taiwan 221 22 ‘ 22 *15 ‘ **17] **1| **18 | **18 | **18
(Cervus nippon) i
Japan 17 17 ‘ 17 17 16 1 17 17 17
Sambar deer Korea 1] 1 ol 1 1| 1] 1 1l 1
(Cervus unicolor) Taiwan ‘ 5 6 ’ ‘ ‘ 6 s 6 t | . | 6 5
Total 136 90 || 2 5] o | 22| 7| 19 2] 132, we

*The Number of deer was 15.

**The Number of deer was 18.



that of Formosan deer was F type and that of 8. On transferrin, carbonic anhydrase and amylase,

Sambar deer, S type. no variations were recogniged, respectively,
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Fig 1. Hemoglobin phenotypes in deer by cellulos Fig 2. Hemoglobin phenotypes in deer by starch
acetate electrophoresis, gel electrophoresis.
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Fig 3. Hemoglobin types in deer by urea gel Fig 4. Albumin phenotypes in deer by starch gel
electrophoresis, electrophoresis.
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Fig 5. Slow-a, globin types in deer by starch gel

Fig 6. Transferrin phenotype in deer by starch
electrophoresis,

gel electrophoresis.

— Origin +

Fig 7. Amylase type in deer by starch gel electr-

Fig 8. Carbonic anhydrase type in deer by starch
ophoresis,

gel electrophoresis,
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Fig 9. Electrophoretic patterns of bloed protein variations in deer.
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