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Electrophoretic Evidence of Seasonal Variation of Carp Plasma Albumin
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Fig. 1. Water temperature of a out-door pond.
Vertical lines represent range of tem-
perature in a month,



I MPFT T I VOFHNEE

Table 1. Experimental material
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X 1975 1975 1975 1976
Date of sampling .
Jun. 9 Sept. 4 Nov. 6 Jan. 20
No. of sample 19 13 15 17
Body weight (g) 188+ 66 21967 319%111 322+126
Body length (cm) 18.4%4.6 21.0%2.2 23.1%3.1 23.7x 3.4
Fatness* 29.1+2.5 229%1.1 25.1%21 23.2+ 2.2
body weight
« body weig 100
body length
Table 2. Seasonal variation of carp blood properties
1975
Date of sampling 7 1975 1975 1976
June. 9 Sept. 4 Nov. 6 Jan. 20
Hematocrit value (%) 29.1+5.0 34335 35.6+2.1 34.8+2.9
Plasma protein (g/100m1) 2.74£0.39 2.99+0.48 2.67£0.42 2.50% 0.31
Plasma lipid (mg/100m/) 437£106 45571 550+113 476t 89
Plasma sugar (mg/100m/) 110£26 12525 123£36 201% 120
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Fig. 2. Cellulose acetate electrophoretic diagrams of the crude albumin
and globulin separated by ammonium sulfate fractionation.
The electrophoresis was carried out in a field strength of 0.5 mA
per cm width, in veronal buffer of pH 8.6 and jonic strength of
0.06. The film was stained with Ponceau 3R. Solid bands show
intense staining, diagonal lines the second, dots faint intensity,
and blank bands trace.
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Disc electrophoresis
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Fig. 3. Two dimensional electrophoresis of carp
plasma protein. The migrated proteins on a
cellulose acetate film were extracted with
veronal buffer and applied on 7.5% poly-
acrylamide disc gel. The disc gel was stained
by Coomasie blue.
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Table 3. Seasonal variation of carp plasma protein composition

by cellulose acetate electrophoresis

i 1975 1975 1975 1976
Fraction
Jun. 9 Sept. 4 Nov. 6 Jan. 20
1& 11 41.4%5.0% 50.0+3.8% 52.5£3.3% 45.4x4.7%

111 11.3£ 26 95+1.9 10.0t2.5 117232

v 6.1%29 5.3%£2.2 11.2%54 7.8t 26

v 21.8% 6.0 20.5+2.8 11.6+4.7 18.6% 4.3

_________ VI 195377 147%26 147%32 164140

A/G* 0.85 1.00 1.11 1.02

*Caluclated from the electrophoretic diagram.

Fraction I and II were regarded as albumin and the others were globulin.
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Table 4. Seasonal variation of lipid-containing albumin components

1975 1975 1975 1976

Jun. 9 Sept. 4 Nov. 6 Jan. 20
Fraction 15 13.24+3.5% 21.6+6.8% 19.6+4.1% 15.3+2.7%
Fraction 16 15.0+£3.8% 20.7+4.5% 13.9+2.5% 16.6+2.8%

Table 5. Seasonal variation of carp plasma albumin content

1975 1975 1975 1976

Jan.9 Sept. 4 Nov. 6 Jan. 20
Crude albumin* 1.13g/100m!/ 1.50g/100m/ 1.40g/100m [ 1.14g/100m!
Crude globulin* 1.61g/100m/ 1.49g/100m/ 1.27g/100m! 1.36g/100m1]
Fraction 15&16** 0.77g/100m! 1.26g/100m/ 0.89g/100m} 0.80g/100m!
Other proteins** 1.97g/100m! 1.73g/100m! 1.78g/100m! 1.70g/100m!/

* Calculated from the results of plasma total protein and cellulose acetate electrophoretic diagram.
** Calculated from the results of plasma total protein and disc electrophoretic diagram.
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SUMMARY

Heisuke Nakacawa, Mitsu Kayama, and Kaoru IkuTa.

Two-year old carp, Cyprinus carpio, were kept in a out-door pond between May of
1975 and January of 1976. Blood sampes were collected at the end of every seasons by
cardiac puncture with a heparinized cyringe. The seasonal variation of hematocrit value,
plasma total lipid, and plasma sugar levels were measured.

The main 6 fractions were separated from the plasma protein by cellulose acetate
electrophoresis. The localization of albumin and globulin fractions on the cellulose
acetate electrophoretic diagram was estimated by the preliminary fractionation of the
plasma protein by a 50% saturated ammonium sulfate solution. The cellulose acetate
electrophoretic analysis showed that the plasma total albumin content was higher in the
warm than the cold season.

The main albumin component in red carp has been identified as a kind of lipoprotein
in a previous study. However now, in this study, the lipid-containing albumin was sepa-
rated into 2 components in a disc electrophoresis. The amount of lipid-containing albu-
mins was high in the warm season. The total protein content was also high in the same
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season. Therefore the fluctuation of carp plasma albumin seems to be connected to the
seasonal factor. It was suggested that the variaton of lipid-containing albumin had an
influence on the plasma total protein level. However, no correlation was observed be-

tween the variatons of the lipid-containing albumin and plasma total lipid.
(Received April 12, 1977)



