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HDL

LDL

VLDL

LPL

H-TGL

LCAT

PHLA

Abbrebiations in the text

high—density lipoprotein

low-density lipoprotein

very low-density lipoprotein
lipoprotein lipase

hepatic triglycerides lipase
lecithin-cholesterol acyltransferase

postheparin lipolytic activity
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Table 1: Serum triglycerides, total-cholesterol concentrations

and body weight of training and control groups.

. . Total- .
GROUP \ Triglycerides cholesterol Body weight
(mg/dl) (mg/dl) (9)
’ * % : * k%
TRAINING 14.33 43.07 322.50
(N =2¢6) +3.22 *3.16 +24.11
CONTROL 25.79 47.60 ' 401.67
(N =6) 13.09 *+6.71 +26.08

Values are means=®SD. Significant difference between the two

* % * k%
groups: P{0.01 , P<0.001



Table 2: Electrophoretic lipoproteins of training and control

groups.
Lipoprotein fractions
GROUP
Alpha Pre-beta Beta

TRAINING 42.77 47.60 9.62"

(N =6) +4.12 13.76 +2.91
CONTROL 36.66 43.85 19.49

(N =6 ) t6.82 t4.14 $3.64

Values are means-=SD in percentage. Significant difference

*
between the two groups: P<L0.05 .



Table 3: Lipoproteins cholesterol from normal serum and postheparin

serum in training and control groups.

Lipoprotein fractions

GROUP
Alpha Pre-beta Beta
" 13.53%3.72 - 18.64£2.34 10.90%1.55
norm.
( N=6 ) (31.15+ 6.99) !_ (43.56%6.60) (25.28 £3.00)
TRAINING *
b.h 14.9741.00 L 15.31+1.72 - 13.52%4.16
( N=4 ) [ +
(34.48 +1.82) (35.32%6.40) (30.20%7.43)
15.324+4.83 22.26+5.26 10.01%+2.23
norm. * *
( N=6 ) (32.4049.08) _1 (46.42+6.82) ~] (21.174+4.28)
CONTROL * ok k
b.h 32.89%6.96 _’ | 9.15%2.51 J 12.88%3.15
( N=4) (59.6449.08) (16.34+1.89) —  (24.01%+6.55)

"Norm." indicates normal serum, and "p.h." indecates postheparin serum. Values
' *
are means £ SD in mg/dl. Significant difference between the two groups: P<0.05 ,

* % * % *
P¢0.01 , P<0.001
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Fig. 1l: Patterns of lipoproteins (solid line) and pro-

teins (broken line)’in serum of rat and human. The

arrows mark the points of application. "Alb." means

albumin fraction.
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Fig. 2: Lipoprotein ultracentrifugation of human serum.
The solid line indicates lipoprotein pattern ( HDL,
- LDL and VLDL ) and the broken line indicates density of

lipoprotein fractions.
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Fig. 6: Relationships between postheparin lipolytic
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( r=0.77; P<0.05).
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Summary

The effects of endurance swimming on the serum lipoproteins

and the postheparin serum lipolytic activity in rats’
Satoshi Asano

The purpose of this study was to investigate the effects of
endurance training on the serum lipoproteins and lipolytic enzyms.
The trainihg group was trained to swim 6 days per week for 12
weeks with increased progressively swimming time. After comple-
‘tion of the training program,serum lipids,lipoproteins and poSt—
heparin lipolytic activities were measured. In addition,electro-
phoretic lipoprotein fractions were examined in rat serum. The
results were as follows:

1) The top fraction which electrophoretlcally exceeded the
albumin band toward the anode had the highest density |
among'the the lipoprotein fractions in rat serum.

2) The lipoprotein fractions in rat serum were named aipha,'
pre-beta and beta in this experiment. The adminstration
of heparin induced decrease of pre-beta lipoprotein cho-
lesterol and increase of alpha lipoprotein cholesterol.

3) The training group had significantly lower levels of
serum triglycerides and beta lipoprotein than the con-
trol group.

4) No changes were observed in serum total-cholesterol and
lipoprotein cholesterol levels in spite of swimming
training. ' ',

5) Postheparin lipolytic activity decreased significantly
as a result of swimming training.

These findings suggest that training of low intensity induced

changes of postheparin lipolytic activity, LPL and H-TGL activity,

even though lipoproteins cholesterol concentration did not change.
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