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Effects of Feeding Pattern on Energy Sources during Prolonged Exercise in Rats;
Difference between Ad libitum Feeding and Meal Feeding Twice a Day.
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Abstract

The purpose of this study was to investigate the effects of feeding pattern on the energy
sources with prolonged exercise in rats.

Male 4 wk-old rats of Sprague-Dawley strain were divided into two groups. One group
were meal-fed twice a day at 07-08h and 18-19h, and another group were fed ad libitum.
Rats were individually housed in a light-dark cycle(darkness from 19-07h). After about 3
weeks, energy sources in the rats of both groups were determined at the beginning and the
end of their 4-hour swimming exercise.

The results obtained were summarized as follows:

1. Serum concentrations of glucose had no significant difference betweeen the two groups.
2. Serum. concentrations of FFA in meal-fed rats were significantly highet than those in

ad libitum-fed rats at the beginning of the exercise. Those at the end of the exercise

were significantly higher than those at the beginning in two gi‘oups.

3. Basal lipolytic activities of the epididymal adipose tissue in ad libitum-fed rats showed
no ‘significant difference between the beginning and the end of exercise, but those in meal-
fed rats were significantly higher at the end of exercise compared to those at the beginning
of exercise. .

4. At the beginning of the exercise, glycogen contents in soleus muscle in ad libitum-fed
rats were significantly higher than those in meal-fed rats. However, at the end of exercise,
those were not significantly different between the two groups. !
These results suggested that a sparing effect of muscle glycogen was larger in meal-fed
rats than ad libitum-fed rats during prolonged exercise.
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Table 1. Body weight and food intake of rats during breeding period

Group
Ad libitum-fed Meal-fed

Body weight(g)

Initial 736 = 1.3 738 = 15

Final 2388 = 47 1747 £ 742
Body weight gain (g)

0- 6 day 516 = 1.0 288 = 154

6-12 day 525 = 16 35.3 = 2.04

12-20 day 610 £ 15 36.8 = 3.82

Total 165.1 = 3.7 1009 + 6.42
Food intake(g)

0- 6 day 93.1 £ 15 62.0 = 1.92

6-12 day 1339 = 3.1 87.1 + 3.8a

12-20 day 189.1 = 4.8 1186 + 6.82

Total 4169 = 9.0 267.7 £12.02
Food intake(g) /Body weight gain (g)

0- 6 day 1.82 = 0.03 2.18 = 0.072

6-12 day 2.56 = 0.06 2.49 £ 0.06

12-20 day 3.11 = 0.07 3.16 = 0.11

Total 2.53 = 0.03 2.69 = 0.07P

Values are means =

SE for 11 rats.

Significantly different from Ad libitum-fed (3p<0.001,Pp<0.05).

Table 2. Food intake of rats during each meal time

Group

Ad libitum-fed

Meal-fed

Meal time (hr) 19:00-08:00 08:00-19:00 07:00-08:.00 18:00-19:00

Food intake(g) 15.8%+0.4

5.3+0.42

6.8+0.3

6.6+0.3

Values are means = SE for 11 rats.
Significantly different from 19-08hr (3p<<0.001).
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Table 3. Tissue weight of rats

11

Group
Ad libitum-fed Meal-fed

Tissue weight (g)

Liver 10.89 =+ 0.54 6.60 = 0.452

Soleus muscle 0.17 %= 0.00 0.12 + 0.012

Heart 0.84 = 0.04 0.59 =+ 0.032

Epididymal fat pad 1.24 = 0.07 0.67 = 0.062
Tissue weight(g/100g body weight)

Liver 450 * 024 376 = 0.15P

Soleus muscle 0.07 = 0.00 0.07 = 0.00

Heart 0.35 * 0.01 0.34 = 0.02

Epididymal fat pad . 051 =+ 003 039 * 0.03P

Values are means = SE for 11 rats.

Significantly different from Ad libitum-fed (3p<0.001,’p<0.05).
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Table 4. Serum glucose and FFA levels of rats

Group N Time(hr) Glucose(mg,/100ml)

FFA(ueq/1)

Ad libitum-fed 5 02:00 143.7 =
6 06:00 156.2 +
Meal-fed 6 02:00 135.1 =
5 06:00 140.1 =

4.5
7.2

6.6
3.7

771 + 6.6
574.3 + 46.12

57.7P
89.5¢

263.8
714.8

K+ W

Values are means = SE.

a,CSignificantly different from 02:00hr in the same group(3P<0.001,°P<0.01).

bSigniﬁcantly different from 02:00hr in Ad

libitum-fed (PP<0.01).
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3. BIENLIEEDE 28851 (Table 5)
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Table 5. Lipolytic activities in epididymal adipose tissue of rats

Lipolytic activity (#eqFFA/g/hr)

Group N Time (hr) Epinephrine(—) Epinephrine (+)

Ad libitumfed 5 02:00 54 + 05 152 + 1.4
6 06:00 6.9 % 0.4 174 * 06
Meal-fed 6  02:00 46 + 0.2 151 = 1.0
5 06:00 114 = 2.32 168 = 0.8

Values. are means * SE.
aSignificantly different from 02:00hr in the same group(3P<0.01).

4.68857)a—4828 (Table 6)
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Table 6. Glycogen contents in liver, soleus muscle, and heart of rats

Glycogen contents (mg,/ g wet tissue)

Group N Time(hr) Liver  Soleus muscle  Heart

Ad libitum-fed 02:00 53.3+4.8 6.1+0.2 0.24x0.01

06:00 151+48% 23+042 0.18%0.01

5
6

Meal-fed 6 0200 424%55 37+06° 023+002
5 06:00 9.8+2.6% 34%05 0250024

Values are means = SE.
adgignificantly different from 02:00hr in the same group (23P<0.001,9P<0.05).
bSignificantly different from 02:00hr in Ad libitum-fed (bP<0.01).
CSignificantly different from 06:00hr in Ad libitum-fed (P<0.05).
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