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Isotopic Study on Energy Store and Consumption in Voluntary Exercising Mice
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= Abstract=

The study was attempted to observe effects of voluntary exercise on energy expenditure and
on storage of excessive energy into body fat in adult mice. Mice, body weight 25-30g, were divided
into two groups, exercise and sedentary group. Voluntary exercize by running wheel was allowed
for former group but not for the mice of the latter group which were restricted by limiting space
allowance 135X11.5X150cm per mouse. During a period of 4 weeks of feeding trial, they were
fed ad libitum starch-casein based diet added with *H-glucose(D-(1-"H(N))-glucose) at a level of
20 nCi per g of diet.

Measurements were made to study hematology, lipase activity in epididymal adipose tissue, total
contents of body water and fat, and radiactivity of *H-glucose incoporated into body fat. Dietary
intake, body weight gain and amount of voluntary physical activities were also measured.

The results obtained ard summarized as follows :

1) Amount of metabolizable energy intake, body weight gain and body fat were not statistically
different between the two groups. However, mice of the exercise group tended to show lower body
weight gain and body fat contants, but higher energy expenditure than those of the sedentary group.

2) Radioactivity of *H-glucose incoporated into body fat appeared lower for exercise group expressed
on a whole body fat basis. The activity was, however, higher for exercise group when expressed
based on per g of fat compared to that of sedentary group.

3) Exercise group showed also higher activity of lipase in epididymal adipose tissue than the
other group.

4) Mice whose physical activities were restricted appeared to have lower levels of hemoglobin

‘o]

A

EEo] GRS 19879E FAY AFTEAA &dT 24uld el ATHRE.

Uzt 19883 11€ 219



and hematocrit values than those of the exercise group.

These results seem to support the theory that turn-over rate of body fat is activated by exercise
and to suggest that consumed energy is to be converted primarily into body fat before its use
as energy source by oxidation even during a period of continuous energy expenditure by exercise.
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Table 13 2t}
g #A (Yoshida Seisakusho, Nenken type, Japan)
2 EZA0F o] 100gT %L 4llkaalol o
@ A &2 12% 0 AT ’—‘J°l ZAF §49]
*H-E£ = 3 (D-(1-*H(N))-glucose, New England(Nu-
clear) & 4°] 1g% 20nCi7} H=2 F7t8tg ot

Table 1. Experimental diet

Composition Contents(%)
Starch 79
Casein 12
Corn oil 3
Shortening 2
Fiber 2
Vitamin Mix* 1
Salt mix** 1
Gross Energy(GE) 411Kcal/100g
Protein 12g/100g

* Vitamins mix=A 5,000IU, D 400IU, E 141U, C 60mg
Folic acid 4mg, B, 1.5mg, B; 1.7mg, Niacin 20mg, Bs
2mg, B2 6mcg per of Mix.

** Salts mix=Nacl 4.67g, MgSO, 7.19g, Na-biphosphate
9.38g, K;PO, 25.78g, Ca(H,P0,),H,0 14.60g, Ferric Cit-
rate 3.19g, Ca-lactate 35.15¢ per 100g of Mix.
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Table 2. Body weight gain and diet intake per mouse during 4 weeks

M * 2 23 M
Treatment Body weight(g) Body fat Diet
Initial Gained (g/carcass) Intake(g)
Exercise Group 26.3+ 09 09+ 0.8 207+0.23 110.1+ 34
Sedentary Group 253+ 06 19+ 08 2641028 1037+ 3.0

* X+ SEM of 17 mice in exercise & 16 mice in sedentary group
** . X+ SEM of 16 mice in exercise & 12 mice in sedentary group
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Fig. 1. Mean daily activities in blocks of 3 days. The
results are X+ SEM of 17 observations.
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Table 3. Body composition and energy change per mouse during 4 weeks*

Treatment Body mass change(g) Body energy

BWY LBM? FW (Kcal/g of BW)
Exercise Group 09+ 0.8 034+ 0.12 0.56+ 0.32 +0.22+0.15
Sedentary Group 19+ 08 0.70+ 0.31 115+ 0.31 +043+0.19

* X+ SEM of 17 mice in exercise & 16 mice in sedentary group

1) Body weight
2) Lean body Mass
3) Fat mass

Table 4. Total energy intake and expenditure per mouse during 4 weeks(Kcal/g of body weight)*

Body energy

Treatment Energy intake TEEY
GE" ME? change
Exercise Group 16.92+ 0.52 16.04+ 0.44 +0.22+ 0.15 1582+ 041
Sedentary Group 16.23+ 046 1539+ 0.37 +043+0.19 1496+ 0.30

* X+ SEM of 17 mice in exercise & 16 mice in sedentary group

1 Gross energy
2) Metabolizable energy
3) Total energy expenditure
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Table 5. *H-glucose intake and °H activity in total body fat

Treatment

Isotope intake*

3H-activity in fat**

{(nCi/4weeks) (nCiftotal) (nCi/g)
Exercise Group 2202+ 70 3.28+0.25 1.58+0.10
Sedentary Group 2073+ 60 3741029 142+ 012

* X+ SEM of 17 mice in exercise & 16 mice in sedentary group
* . ¥4+ SEM of 16 mice in exercise & 12 mice in sedentary group

Table 6. Lipase activities in epididymal adpose tissue

Lipase activity*

Treatment )
peq FFA/hr./g of fat tissue
Exercise Group 9.16+ 0.66
Sedentary Group 6.19+ 0.83

* R+ SEM of 16 mice in exercise & 12 mice in seden-
tary group

2382 Lipase®X

282U Lipase@4 (neq free fatty
acid/hr/AZ24g) & 3T 432 Table 6% 2
t},

A4z 3 g% Lipase §4& %570 9.16+0.66
o] 7@11-1‘ o] 619+08322 SFTFo FAT
B3t &4 3](p<0.01) =%t
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S22 9 A28 AL, hematocritx] T ¥4
g A 238 JFL Table 734 2t
YA FFe $FT] 1518+ 0.50g/d1o] L B
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Fo] 7.84+091g/d1ol 2 A Fo] 7.16+ 0.16g/dIZ

Table 7. General status of hematology®
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T Hemoglobin Hematocrit Serum protein
reatment

(g/d1) (%) (g/d1)
Exercise Group 15.18+ 0.50 50.39+ 1.82 7.84+ 091
Sedentary Group 9.79+ 046 2993+ 142 716+ 0.16

* X+ SEM of 17 mice in exercise & 16 mice in sedentary group
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