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Effects of Load Exercises on Components of Plasma Protein and
Hemogrobin by Electrophoretic analysis in Rats

Kiitiro Srrizvo®™, Nariyasu Sanyyo™, Takashi TakeucHr®,
Minoru Suzuki*and Toshiyuki Sarro **

Changes in plasma protein and hemoglobin due to exercise were studied by cellulose
acetate electrophoresis, isoelectric focusing and SDS—polyacrylamide gel electrophoresis.
The experiment was carried out on adult male wister rats weighing 206 ~233g. The method
of load exercise used consisted of twenty minutes of swimming. Amounts of plasma protein
and hemoglobin increased rapidly immediately after exercise, but there were no significant
changes 24 hours after exercise.

1) Plasma protein component : The concentration of albumin and ¢ -+ y —globulin increased
after load exercise on the cellulose acetate electrophoresis. Fractions of pH 6.0 on the
isoelectric focusing slightly increased immediately after exercise.

2) Hemoglobin component : Concentrations of fraction I on cellulose acetate electrophoresis
and of the fraction of molecular weight 16,000 on SDS—polyacrylamide gel electrophoresis
increased immediately after exercise. Significant changes in isoelectric focusing patterns
were not observed after exercise. :
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Fig.1. Effects of load exercises on concentration of
total plasma proteins in rats. The asterisk
shows a significant difference from non—
exercise (P <0.01). Mean+SD, n=10
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Table 1. Changes in concentration of plasma protein in rats due to exercise.
cellulose acetate electrophoresis
Grom plasma total . Plasma protein fraction (%)
protein Albumin a —glob B 1—glob B »—glob v —glob
Non-exercise 5.7+0.2 61.2+4.2 13.9+2.9 6.2+0.7 4.710.8 13.2£1.3
(3.5£0.3) 0.7£0.1) (0.3£0.0) (0.2%0.0) 0.74£0.0)
Immediately 6.41+0.3 63.5+3.8 11.9+2.4 6.0+0.9 4.6+0.7 13.1+1.3
after (3.9£0.3) 0.7£0.1) (0.3%£0.0) (0.2%£0.0) (0.8+0.1)
24 hours 5.7+0.2 61.4+3.5 14.4+3.1 6.51+0.8 5.4+0.7 11.6+1.4
after (3.4%0.2) 0.74£0.2) (0.3£0.0) 0.2+0.0) 0.6+0.0)
SDS-polyacrylamid gel electrophoresis
Plasma protein fraction (%)
Group
PZOD P130 PGO P27 P14
Non—exercise 15.0+4.9 12.1%5.1 67.2%5.9 3.7%£2.2 3.1%£1.4
(0.8%0.2) (0.6%0.3) (3.9%0.3) 0.240.1) (0.1£0.0)
Immediately 16.8+3.2 14.7+£1.3 55.3+3.4 7.3+2.6 5.4%+1.3
after (1.0£0.2) (0.9+0.1) (3.4%£0.3) (0.4%£0.1) (0.3%£0.0)
24 hours 10.9+2.4 11.2+4.2 65.915.6 6.3+1.6 5.8+1.2
after 0.5+0.1) (0.5+0.2) (3.7+0.2) (0.3£0.1) (0.3£0.0)
Number in the parenthesis indicates absolute volume (mg/dl). Mean®SD, n=10
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Fig.3. Isoelectric focusing electrophoretic patterns of
plasma protein in rats. A : Schematic diagram
of isoelectric focusing electrophoretic pattern.
B : Densitogram of isoelectric focusing elect—
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Fig.4. SDS—polyacrylamide gel electrophoretic
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Fig.5. Effects of load exercises on components of plasma protein by SDS—polyacrylamid
gel electrophoresis in rats. The asterisk shows a significant difference from non-
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Fig.6. Effects of load exercises on concentration
of hemoglobins in rats. The asterisk shows

a significant difference from non—exercise
(P<0.01). Mean*SD, n=10
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Fig.7. Effects of load exercises on components of
hemoglobin by cellulose acetate electro—
phoresis in rats. The asterisk shows a signifi—
cant difference from non—exercise
(P<0.01). Mean®SD, n=10
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