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Contribution of brown fat thermogenesis to the anti-obesity effect of dietary
protein and amino acid.
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To clarify a role of brown adipose tissue (BAT) in postprandial
thermogenesis, energy expenditure after intake of a high-protein meal was measured in healthy human
subjects. When compared with the response to a control meal, the protein-induced thermogenesis was
found to be higher in subjects with high BAT activity than those with low BAT activity. These
results suggest a significant role of BAT in protein-induced thermogenesis.

Blood amino acid levels were compared between the high and low BAT groups.Although blood levels of
all amino acids of the two groups were comparable under a thermoneutral warm condition, branched
chain amino acids (BCAA) levels were decreased after 2-hr cold exposure only in the high BAT group.
It is thus suggested that BCAA may be actively metabolized by BAT in humans.
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Mean=SE
Low-BAT n=7 High-BAT n=8

SUVmax 2.3+0.5 12.2+1.6
(cm) 170.9+2.2 168.6+2.0

(kg) 62.8+3.0 59.7+2.4

BMI 21.5+0.8 21.0+0.6
(%) 20.2+2.0 17.5+2.0

(kg) 12.9+1.6 10.6+1.4
VFA(cm2) 50.0+2.2 49.1+2.0
SFA(cm2) 32.8+2.3 39.0+7.2
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Low-BAT n=42 High-BAT n=42
SUVmax 0.0 35 314 1.7+0.1 9.54+0.9
(cm) 156.0 170.8 184.0 171.6=20.7 170.+1.0
(kg) 46.8 61.5 87.7 65.2+1.4 61.7+1.4
BMI 17.1 21.4 30.0 22.1+0.4 21.3%0.3
(%) 8.2 17.0 31.9 17.7+0.9 16.6=2=0.7
(kg) 400 519 656 53.34-0.8 51,2409
VFA(cm2) 10.9 314 1115 349432 37.9432
SFA(cm2) 9.7 83.0 298.5 100.7+9.8 87.8+8.6
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BMI VFA SUVmax
Low High Low High Low High
Gly 815+ 0.17 *7.60+ 0.19 8.37% 0.14 **7.37+ 0.19  7.95+ 0.19  7.78% 0.18
Ala 1172+ 0.41 12.16+ 0.34 11.41% 0.32 *12.48% 0.41 11.69+ 0.38 12.20% 0.38
Ser  4.69+ 0.08 4.50+ 0.08 4.85t 0.08 **4.43% 0.08 4.72% 0.09  4.56% 0.07
Thr 440+ 008 4.31% 010 456+ 0.09 **4.15+ 0.09 4.38+ 0.10  4.33% 0.09
Val  7.98+0.19 806+ 017 7.80+ 0.18 825+ 0.17 7.96+ 0.17  8.09% 0.19
lle 239006 239 006 229+ 0.05 *2.49+ 0.06 2.41% 0.05 2.38% 0.06
leu 461009 477+ 011 452+ 009 *4.87+ 011 471 0.10 4.69% 0.10
lys 658 0.14 646t 0.14 651 013 653t 0.15 6.3l 0.15 *6.73% 0.13
Arg  327£008 3.38£ 009 3.34+ 007 3.32¢ 010 3.5+ 0.08 3.40% 0.09
His 310+ 012 296+ 005 307+ 012 298+ 005 3.07+012 298+ 0.05
Tyr 199+ 0.04 205+ 0.03 1.97+ 0.04 *2.07+ 0.03 1.98% 0.03  2.06% 0.04
Phe 215+ 0.04 215t 0.04 2.19% 0.04 2.11% 0.05 2.13% 0.04 2.17% 0.04
Trp 227+ 0.04 *2.13% 0.04 2.23% 0.05 2.17+ 0.03 2.20 0.05 2.19% 0.04
Met  0.89+ 0.03 0.86+ 0.03 0.86+ 0.03 0.89+ 0.03 0.87+ 0.03  0.88% 0.03
Cys  032+002 029+ 002 032002 028002 030002 031 0.01
Pro 543+ 019 6.28+ 0.42 526% 0.7 *6.47+ 0.43 6.1 044 554 0.18

GIn  18.94% 0.39 18.65t 0.28 18.85t 0.37 18.73% 0.31 1891+ 0.34 18.68% 0.34

Glu 2.72+£ 032 281+ 022 299+ 033 255t 020 2.86% 027 267 0.27
Asn 165+ 0.04 1.57+ 0.04 167+ 0.04 *1.55+ 0.03 1.63+ 0.04 1.60+ 0.03
Asp 0.44+ 0.03 0.48+ 0.04 0.51%x 0.03 042+ 0.04 0.45+ 0.03 0.48% 0.04

EAA 3438+ 0.33 34.10+ 0.38 34.02+ 0.31 34.45x 0.39 34.02+ 0.37 34.45% 0.34
BCAA 14.99£ 0.30 15.23+ 0.32 14.61% 0.28 *15.61+ 0.32 15.07% 0.30 15.15+ 0.32
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