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DISTRIBUTION OF ESTERASE ISOZYMES IN THE
DIFFERENT TISSUES AND ORGANS OF CHICKEN
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(Shaanxi Institute of Animal Science and Veterinary Medicine Yangling 712100)

Abstract The discontinuous polyacrylamide gel electrophoresis (PAGE) with the tissue
specifcity satining and zymogram band activity scanning techniques was used to detect the esterase
isozymes of heart,liver,kideny,spleen,breaest,testis, ovary,brain and eyes of chicken. The results
show that the esterase isozyme was in all the tissuse and organs studied and had the wide ranging
distribution. However,the zymogram pattern of every tissue and organ was different ,i. e. it had the
obvious tissue and/or organ specificity. The activity of the esterase bands had a close correspon-
dence with the function which the tissue and/or orgon had caried out, which demonstated that the
esterases played an important role in the regulation of the metabolisms of tissues and organs

Key words Chicken;Esterase isozme; PAGE ; Tissue and organ specificity

Esterase isozymes are groups of hydrolases which have a wide distrbution in the animal’s
various tissues and organs . In recent years they are widely concerned in the study fields of
the genetic relationships of animals, breed classification,developmental genetics etc!'~¥. At
the basis of having accomplished the study of esterase isozyme polymorphisms in chicken™,
we had investigated the esterase isozymes in the chicken's tissues and organs in order to de-
tect their distribution characteristics and their relationhips with the functions of tissues and

organs,further to seek the regulation of esterase isozymes to the tissue metabolism,

1 MATERIALS AND METHODS

Sample preparation 5 healthy adult chickens of Ross Brown (34 ,2% ) were selected and
killed by exsanguination. About 1 g of samples of heart,liver ,kidney,spleen,breast, testis,o-
vary, brain and eyelens was removed. Then the samples were washed in the 0~4°C previously
prepared physiological saline salution and the same weight of phosphate buffer (pH 7. 0) was
added. They were grinded with glass grinder in the ice bath to prevent the enzyme decomposi-

tion. Then the grinded solution was transfered into 5 ml glass tube for centrifuge with 3000
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r/min for 30 min. The upper clear solution was stored at —20°C in refrigerator before analy-
sis.

Electrophoresis the discontinuous buffer system was used with a buffer of tris-citric acid
(pH 9. 0)and a electrode buffer of boric-NaOH (pH 8. 6)as described by Gahne!. The gel
concentration T was 8% and C was 2. 4%. The electrophoresis was conducted in refrigerator
at the temperature of 0~4C. The other conditions of electrophoresis were the same as the

previous report{*,

Gel incubation and zymogram detection
following the electrphoresis, the gel was im- |
mersed in 100 ml phosphate buffer (pH7. 0) %
containing 60 mg fast blue B salt and 2 ml 1% ]
a-nphthyl acetate acetone solution. The incu- -
T ¢ 7 9

bation and staining reaction were carried out ]

in the permanant incubator at the constant

1. liver 2. heart 3. kidney 4. spleen 5. testis 6. ovary
7. eyelens 8. brain 9. breast

till the enzyme band clearly presented. LA 2.8 3% 4M S5.84 5.978 6%
SR& 8RB 9. MM

. Y

temperature of 37°C for about 30 minutes un-

Spectrophotometer The isozyme band was

scanned with CS — 930 scanner (made in

Japan) and scanning wave and relative area of Show the isozyme activity decrease orderly

every absorption peak were recorded. REBERAKS
Fig 1 Zymogram of esterase bands in adult
2 RESULTS chicken

H1 KFESAfANETEEREINAE
The pattern figure of isozyme band had

been drawn (fig. 1) based on the result of electrophoresis. Because of the indetermination of
Table 1 Distrbution of esterase isozyme band in tissues and organs of adult chicken

¥1 RERFANBEHEBREAINBHLH

No. of band Liver Heart Kidney Spleen Testis Ovary Eyelens Brain Breast
e # R % " A HK BARE  m  ME

E—1 +

E-2 +

E-3 +

E—4 + + + + +

E—5 + + + + + +

E—6 + + + + + + + +

E-7 + + + + + + + + +

E—8 + + + + + + + +

E—9 + + + + + +

E—10 + +

E—11 +

E—12 +

E-13 +

E—-14 + + +

E—15 +

E—16 + + + + +

Total band

numbers 8 6 6 10 8 6 5 7 7

BHR

genetic background and subunits composition in esterase, the traditional method®? for the



- 38 B o4t & & ¥ # 3%

nomenclature of zymogran was used according to the band mobility from anode to cathoed.

It could be seen from table 1 that 16 strips of bands had been detected from adult chick’s
tissues and organs,and E—1 to E—16 been marked in order,in which liver presented E—1,E
—~4,E—5,E—6,E—7,E—8,E—9,E—14 and total 8 strips of bands; spleen had E—2,E—
3E—4,E—5,E—6,E—7,E—8,E—13,E—14,E—16 and total 10 strips of bands etc. Apart
from the sex organs with numbers, patterns and enzyme activity of zymogram band (testis
presents E—4,E—5,E—6, E—7,E—8,E—9,

E—14,E—16,total 8 strips of bands, and E— A/\/V__/\'J J“\}
1 2 3

69E_7,E'—8,E_109E_14,E_16 in ovary

), there are no differences in liver, heart, kid- \_f\"-/ .f\—va
4 L [

ney, spleen, eyelens, brain and breaest be-

tween sex. ~_A-\I;\J —n
7 9
The result of zymogram activity scanning

and the area under every scanning wave are Lliver 2.heart 3.kidney d.spleen 5. testis
6.ovary 7.eyelens 8. brain 9. breast

shown in figure 2 and table 2. From which it LER 2 OB LR A NS SA 6 HR

can be seen that there had a great difference in T.RARK 8 M 9. WM

Fig 2 Scanning wave of esterase zymogram
band in tissues and organs of abult

chicken and this illustrates the great difference chicken

of zymogram patterns among them. The dif- B2 RESMFREANTERIBEINANE
ference under the wave area reflects the variation of enzyme activity.
Table 2 Relative activity of esterase zymogram bands in adult chicken’s tissues and organs
%2 REBMTRARNTEMRAINSXHFENESE

scanning wave in tissues and organs of adult

No. of band Liver Heart Kidney Spleen Teatis Ovary Eyelens Brain Breast
HERE s N W » A "R MER& B ]
E-1 23.5 0 0 0 (1] 0 0 0 0
E-2 0 0 0 10.7 0 0 0 0 0
E-3 0 0o 0 .0 0 0 0 0 0
E—4 8.7 0 23.2 .4 13.4 0 0 9.5 0
E-5 10.5 24.0 11.1 4.9 8.7 [ 0 8.2 0
E—6 1.1 11.2 7.5 17.3 6.5 18.9 7.9 22.5 0
E-7 8.4 13.4 10.6 16.3 5.0 14.3 4.0 14.2 6.4
E—8 11.4 22.9 11. 2 3.3 12.1 15.1 4.2 0 5.9
E—9 10.3 16.4 36.4 0 8.4 0 4.0 0 4.7
E—10 0 0 0 0 0 13.7 0 0 5.8
E-11 0 0 0 0 0 0 0 0 6.8
E—12 0 0 0 0 0 0 0 4.4
E—13 0 0 0 8. 0 0 0 0
E—14 16.1 0 0 10.8 17.2 12.9 0 10. 6 0
E—15 0 0 0 0 0 0 0 15.7 0
E—16 0 12.1 0 22.3 28.7 25.1 79.9 19.3 66.0

3 DISCUTION

The analysis for esterase isozymes in chicken’s 9 kinds of tissues and organs has been
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carried out and the distribution of the isozyme in all the tissues and organs has been ob-
served. These results have the correspondence with the previous studies to the tissues and or-
gans with the same isozyme of mosquite!’?,domestic siltkworm™ and fish™® . It is suggest-
ed that esterase isozymes have a wide ranging distribution among the animal species and vari-
ous tissues and organs in the same species. On one hand, the wide ranging distribution of es-
terase isozymes illustrates that they play an important role in the metabolic regulation,on the
other hand,it is very useful to the gengetic detection of various animals as a genetic marker in
the future.

The distribution of esterase isozymes presents not only the wide ranging characteristics,
but also the tissue and organ specificity. For example,E—1 is the feature band in liver and E
—2,E—3 in spleen,E—10 in ovary,E—11, E—12 in breast and so on. The difference of the
spectrophotometric wave in figure 2 and zymogram staining activity in table 2 is another ex-
hibition of tissue and organ specificity.

Esterase is the direct product of gene and esterase gene regulates the metabolism of vari-
ous tissues and organs through the systemetic expression and inhibition. The wide ranging
distribution of esterase isozymes illustrates the very important role of the isozymes in the
regulation of the tissue and organ metabolism,wherease,the characteristics of stage develop-
ment and tissue and organ specificity reflect the particularity of fatty metabolism in the dif-
ferent stage and different tissues and organs, and the delicate regulation of isozyme gene in
time and space. The enzyme activity is also useful to illustrate this problem. Liver is the
most important organ in fat metabolism. The synthesis, decomposition and transformation of
fat are all accomplished through this” medium station” ,therefore, reflected in the zymogram
band of esterase, apart from the feature band of E—1,the anzyme activity of the other bands
are all powerful (see sample 1 in figure 1). Fat metabolism in skeletal muscle is relatively
weak and the zymogram bands are all weakly stained (sample 9 in figure 1). The esterase
gene regulutes the specific metabolic types of various tissues and organs through the number
of zymogram bands (i. e. the difference of molecular characteristics ) and the difference of en-
zyme activity in order to establish the metabolic coodination in the body of chicken.
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