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Yasuko MORITA*, Jinyao ZHENG™**, Daisuke JIMARU* **,
(Department of Physiology, Nara University of Education, Nara 630-8528, Japan)
Susumu SAKATA
(Department of Physiology II, Nara Medical University, Kashihara 634-8521, Japan)
and
Akira NAKATANI
(Department of Physiology. Nara University of Education, Nara 630-8528, Japan)
(Received April 28, 2000)

Abstract

The purpose of this study was to determine the effects of high fat diet and endurance training on rat adipose
tissue. Male Wistar rats were assigned to either a low or high fat diet (12% and 73% calories as fat, respectively).
Both groups were further divided into sedentary {LFS;n=11 and HFS;n=11) and exercise trained (LFT;n=11 and
HFT;n=11) groups. Exercise training was 5wk swimming program in which duration of swimming was gradually
increased to 5h/day. Epididymal fat pad weight and adipose cell size in HFS group were significantly (P<0.001)
higher than in LFS group. Endurance training was associated with a lower body weight and fat pad weight in both
diet groups. The high fat diet decreased lipolysis stimulated by maximum norepinephrine in both untrained and
trained groups (~48 and —~38%, respectively). Endurance training increased the lipolysis in both low and high
fat diet groups (~41% and ~96%. respectively) . These results suggest that obesity and lipemia induced by the
high fat diet might be improved by endurance training.
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Table 1. Composition of the diet(% cal)

Low Fat Diet High Fat Diet
Carbohydrate 589 7.8
Fat 11.9 72.8
Protein 29.2 194
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Table 2. Effects of high fat diet and endurance training on body weight and food intake

LFS LFT HEFS HFT
(n=11) (n=11) (n=11) (n=11)
Body Wt (g) 256114 211+10° 25249" 197+11%¢
Food Intake (g/day) 221 21.7 11.1 9.3
Calory Intake (kcal/day) 75.2 73.9 68.6 574

LFS. low fat diet sedentary group:LFT, low fat diet trained group:;HFS, high fat diet

sedentary group;HFT, high fat diet trained group. Values are mean+ SD.
a,significant difference from LES (P<C0.001):b.significant difference from LFT (P<<0.001);
¢,siginificant difference from HFS (P<{0.001):d:significant difference from LFT (P<<0.05)

Table 3. Effects of high fat diet and endurance training on blood lipids

LFS LFT HFS HFT
(n=11) (n=11) (n=11) (n=11)
Free Fatty Acid (mEg/1) 0.221+0.08 0.16+0.03 0.4740.18"" 0.31+0.11°
Triglyceride (mg/dl) 108140 54129 252+172° 105+41°¢
Total Cholesterol (mg/dl) 43+4 34+3 71480 514424

Values are mean =SD,

a,significant difference from LES (P<<0.001):b.significant difference from LFT (P<<0.001):
c.siginificant difference from HFS (P<<0.05);d,significant difference from LFS (P<<0.01);
e,significant difference from HFS (P<{0.01):f,significant difference from LFS (P<{0.05);

g significant difference from HFS (P<<0.001);
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Fig.1. Effects of high-fat diet and endurance training on
a)epididymal adipose tissue weight and b)adipocyte
size in rats. LFS. low tat diet sendentary gtoup;LFT,
low fat diet trained group:HFS, high fat diet sedentary
group: HFT. high fat diet trained group. Values are
mean=SD for 11 rats.***, P<0.001.
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Fig.2. Effects of high-fat diet and endurance training on
lipolysis in rat adipose tissue. Epididymal adipose tis-
sue (~50mg) was incubated with or without maximal
stimulated norepinephrine (10 zg/ml) for 2 hours.
Glycerol released from adipose tissue into medium
was measured. Values are mean®SD for 11 rats.**

P<0.01: ***, P<C0.001.
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