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ABSTRACT

Collagen content of blood vessels has been used to evaluate the progres-
sion of arteriosclerosis. We examined the effect of chronic physical exer-
cise on aortic collagen content in the Spontaneously Hypertensive Rats
(SHR). |

Ten week old animals were trained either by forced treadmill running
(26.8m/min-1 hr/day) or voluntary exercise in running wheels (@ 7,800
m/day at peak) for 8 weeks. Succinate dehydrogenase (SDH) activity of
the soleus muscle for forced exercised animals was 13% greater (p<<0.01)
than that of sedentary animals (6.56+0.17/moles/g/min; mean +SEM),
whereas soleus SDH activity for voluntarily exercised group was the same
as that of sedentary group.

The blood pressure increased 15, 12, and 20% for the sedentary, volun-
tarily, and forced exercised groups, respectively during the training period.
There was significant difference in the increment of the blood pressure (p
<<0.05) between voluntarily and forced exercised groups.

Total protein content (@ 250mg/g tissue) were no measurable change
by training program. The aortic collagen contents of voluntarily trained
group (96.5+2.0mg/g tissue, 39.8+0.7mg/100mg protein) were signifi-
cantly (p<<0.05) less than those of forced trained group.



 The results of these experiments indicate that chronic physical training
altered aortic collagen synthesis in the SHR rats. We concluded that

chronic voluntary exercise results in the depression of systolic blood pres-

sure in the SHR rats, which may be associated with lesser synthesis of

artery collagen.
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#F1 Body Weights and SDH Activities in 3 Groups

No. . SDH Activities
Groups of Body (\gtilghts in Soleus
Rats (p#moles/g/min)
Non-trained 10 342.0+8.4 6.56-0.17
Voluntary Exercise 10 326.6+7.1 6.74%0.23
Forced Exercise 10 345.5+8.4 8.37+0.30%*

Values are means+SEM.

#k Forced exercise vs. non-trained, p<{0.01
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K ?2 Resting Systolic Blood Pressures in 3 Groups

Non-trained

No. Resting Systolic Blood Pressures (mmHg)
Groups of
Rats Before 1 After After/Before
10 175.7E1..6 ‘ 202.1+4.8 1.15%0.03
Voluntary Exercise 10 176.5+1.6 \ 197.6+5.1 1.12+0.03
Forced Exercise 10 171 8552, 2 ‘ 205.7+£3.7 1.204-0.03*

Values are means+SEM

* Voluntary exercise vs. forced exercise, p<0.05

%3 Total Protein & Collagen Content of Aortic Tissues in 3 Groups

No. Total Protein Collagen Content
Groups of Content —
Rats (mg/g tissue) (mg/g tissue) (mg/100mg protein)
» . {
Non -trained 10 253.0+£7.3 102.24+3.1 | 40.5£1.0
Voluntary Exercise 10 243.3+6.0 96.5+2.0 39.8+0.7
Forced Exercise 10 248.1£3.9 104.1+1.9% 42.3+0.8%

Values are means+SEM.

* Voluntary exercise vs. forced exercise, p<{0.05

Z 4 Plasma Lipids Concentrations in 3 Groups

No. Tri- Total HDL -
Groups of Glyceride Cholesterol Cholesterol
Rats (mg/dZ) (mg/dl) (mg/d)
Non -trained 10 118.8+6.4 74.8x2.1 51.5%£1.3
Voluntary Exercise 10 79.1+3.3%% 55.11+2,0%% 89,311 1%
Forced Exercise 10 91.33.7%% 66.313.0%4i 47.0+1 .844

Values are means+SEM.

* Runners vs. non-trained, p<0.05
*# Runners vs. non-trained, p<{0.01
## Voluntary exercise vs. forced exercise, p<{0.01

(p<0.05).
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