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Evaluation of Thermogenesis in Cold-Acclimated and Exercise-Trained Rats

Osamu KASHIMURA, Yasunori YANAGIDAIR_A, Akio SAKAI and Gou UEDA
Department of Envivonmental Physiology, Shinshu University School of Medicine

Abstract : This study was designed to evaluated the resting thermogenesis in cold-acclimated and exercise-
trained rats, considering the body composition. This total metabolic rate and lean body mass for the sedentary
warm acclimated group were similar to those for the exercise-trained group. But the total metabolic rate, lean
body mass and urinary creatinine excretion were significantly different in the cold-acclimated group from
those of other groups. From these results, the evaluation of themogenesis should be made with reference to
qualitative and quantitative metabolic activities in tissues.
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Table.1 Effects of cold acclimation and physical training on body composition, internal organs, urinary

creatinine excretion and resting VO ,.

Warm(WA) Cold(CA) Trained (ET) p CA vs.ET
(n=10) (n=19) n=10)
Body weight | :

(B.W. : g) 293.8+18.4 250,54+ 12, 9% 270,59, 9%x <0.05
% Body fat .

(%) 13.79+ 2,58 8§.48+1.415x 7.024+1,07%x <0.05
LB (g) 253.3+15.8 229,311, 8%x% 251.5%9.2 <0.01
WAT :

fg/kg B.W.) 23.49+2,08 5.50+1,61%x% 15.23+1,69%% N.S.

mg) 7114.0+1167.8 3636.81+434,5%x 3226.0+319, 7xx N.S.
Heart ,

g/kg B.V.,) 3,030+0,142 3.833 309%% 3.480+0,2208%x <0,05

Emg) : 883.3+34.2 958.3+88.9% 936.1+39.4% - N.S.
Kednies

g/kg B.W) 6.624+0.455 8,495+ 0, 274xx 7.600+0,683%x N.S.
'Emg) o 1938.5+118.6 2127.8+125,.6 2083.5+211.2 N.S
Liver '

{g/kg B.W.) {33.3056%3.358 42,167+1,82%*x 36.141+6.494 <0,05

mg) 9683.3+1290,5 10556.8+603.6 8765.4+1760.5 N.S
Creatinine

(mg/day) 6.428+ 1,167 7.264+1,132 6.637+2,108 N.S
Resting V02 ‘

nl/kg/min) 21.24+1.04 28,49+ 2, 62x%x 24.57+3.24x% <0.01

ml/min) 6.688+0,327 7.850+0,697%x 6.646+ 0,876 N.S.

Warm : Warm-acclimated control rats, Cold : Cold-acclimated rats

Trained : Physical endurance trained rats

LBM : Lean body mass, WAT : Epididymal white adipose tissue
p vs. warm-acclimated group (% P <0.05, * % P <0.01)

N. S. : not significant
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Fig.1 Relationship between body weight and rest-
ing oxygen consumption. closed circle : cold-
acclimated rats, half closed circle: exercise-

trained rats.
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Fig.2 Relationship between lean body mass and
resting oxygen consumption.
Legends are the same as in Fig.1.
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Fig.3 Relationship between urinary creatinine
excretion and resting oxygen consumption.
Legends are the same as in Fig.1
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