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Abstract

Thermogenesis in brown adipose tissue (BAT) can serve the animal in the regulation of its body tempera-
ture and of its body weight. Thermogenesis can be switched on by exposure of the animal to cold (non-shiv-
ering thermogenesis) or by overeating (diet-induced thermogenesis). BAT mitochondria are uniquely special-
ized for thermogenesis, possessing a specific proton conductance pathway that is regulated by the concen-
tration of fatty acids in the cells of BAT. The level of fatty acids is in turn controlied by the lipolytic action of
noradrenaline on the tissue. When the proton conductance pathway operates, the mitochondria are effec-
tively uncoupled and exhibit extremely high rates of substrate oxidation with a great increase in heat produc-
tion. Thus it is suggested that BAT is of importance in energy balance and human obesity treatment if ther-

mogenesis can be stimulated specifically.
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Table 1. Measurement of the thermogenesis in BAT interscapular brown adipose tissue from mice acclimated at different en-

vironmental temperatures

Acclimation temperature (°C)

33 22 13 4 -2

Initial body wt. 285 + 04 283 £ 0.6 28.1 £ 0.6 28.2 + 0.6 28.1 £ 0.7

(® 14 (7) (7} (7) (6)

Final body wt. 335+ 07 30.8 + 0.7¢ 30.6 £ 0.5° 304 £ 0.8° 28.4 + 1.1°

(® (14) (7) (7) (7) (6)

Interscapular 1671 £ 7.7 1244 £ 5.0 1494 + 6.6 1799 +13.2 161.2 + 5.3
adipose tissue (14) 7) (7) ] 6)

wt. (mg)

Protein content 4.1 0.2 13.0 £ 0.7¢ 20.2 £ 0.6° 25.0 £ 1.¢ 321 % 1.1¢
(mg) 7) 7) (7) (7) (6)
Cytochrome 6.5+ 04 219 £ 1.3 342 £ 1.2 39.7 + 2.6° 56.0 £ 3.0°
oxidase activity 7) (7) (7) ) (6)

(umol cytochrome ¢
oxidized/ min)

GDP bound 69.1 £23.2 199.7 £27.1° 378.1 £17.7¢ 4823 +28.8° 572.1 £19.3¢
(pmol/mg (6) (7) (7) 7) 6)
mitochondrial
protein)

Uncoupling 9.0 £ 1.3 434 + 1.7¢ 74.7 £ 4.4 850 + 4.7¢ 81.0 + 2.5¢
protein (ug/ mg (5) (7) (7) (6) (5)

mitochondrial
protein}

The results are given at mean values + SEM with number of animals shown in parentheses : *p<0.05 : *p<0.01 : <p<0.001

compared with mice at 33°C
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Vo: INCREASE (mL/min per rat)

WA CA

Fig. 1. Contribuiton of BAT to NA-induced thermogenesis
in anesthetized WA or CA rats. I1BAT, interscapular
BAT ; NA, noradrenaline ; WA, warm acclimated ;
CA, cold acclimated.
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Fig. 2. Approximate contributions of several tisues to the
increase in heat production of conscious WA or CA
rats exposed to —~19C. WA, warm acclimated ; CA,
cold acclimated.
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Diet-induced thermogenesis
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Fig. 3. A schematic representation of the mechanism for
thermogenesis in brown adipose tissue.
NA, noradrenaline ; HSL, hormone-sensitive lipase ;
UCP, uncoupling protein.
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