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Study of the Regulatory Mechanism for Energy Metabolism in Adipocyte by
Branched-Chain Amino Acid Metabolism

Tsuyoshi GOTO"*? Nobuyuki TAKAHASHI"? and Teruo KAWADA"*

'Research Unit for Physiological Chemistry, the Center for the Promotion
of Interdisciplinary Education and Research, Kyoto University, Uji 611-0011
’Division of Food Science and Biotechnology, Graduate School of Agriculture,
Kyoto University, Uji 611-0011

ABSTRACT

Dysfunction of obese adipose tissue is one of the main causes of various metabolic
disorders, such as diabetes and hyperlipidemia. It is well known that soy proteins
have potential health benefit effects on obesity-associated metabolic disorders.
Although the molecular mechanisms underlying these effects are not fully
understood, the health benefit elects of soy protein on metabolic disorders seem to
be, at least partially, due to amino acid composition. In this study, we investigated
the elects of amino acids on the functions of adipocytes. At first, we investigated
whether the addition of amino acids affects triglyceride accumulation in 3T3-L1
adipocytes, and it was found that the addition of leucine (one of the branched-chain
amino acids (BCAAS)) suppressed triglyceride accumulation in 3T3-L1 cells in insulin
non-addition condition. Leucine suppressed 2-deoxy-D-glucose (2-DG) uptake but did
not allect lipolytic activity in 3T3-L1 cells. Moreover, mMRNA expression levels of
genes related to BCAAs catabolism were changed during adipocyte dillerentiation.
In obese KK-Ay mice fed a diet containing leucine (2%) for 3 weeks, blood glucose
level and glucose intolerance were improved. These results indicate that leucine
intake improves glucose metabolism, and changes in adipocyte functions induced by
leucine might contribute to this elect. Soy Protein Research, Japan 16, 133-137, 2013.

Key words : obesity, adipocyte, BCAAS, amino acids
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Fig. 1. Leucine suppressed TG accumulation during adipocyte differentiation. (A) TG accumulation in 3T3-
L1 cells differentiated by insulin-free method with indicated concentration of additional BCAAs. The
values are meanst SEM (n=6). *p<0.001 compared with vehicle. (B) TG accumulation in 3T3-L1 cells
dillerentiated with various concentration of insulin with or without 2 mM leucine. The values are means
+ SEM (n=4-6). * p<0.05 compared with control cells. TG, triglyceride.

A B

T 16 __ 005

3 'E O0Leu

5 O0Leu <

3] o ]

o 141 mo2mM Leu 5 004 02 mM Leu
e o

o <

g 1.2 5 0.03

a E

S 1.0 > 0.02

O] 7}

Q o g

< 08 @ 001

2 <

T [

T 0.6 - - & 000+ = -
o O insulin O insulin O insulin O insulin
Fig. 2. Leucine decreased 2-DG uptake but did

not affect lipolytic activity in 3T3-L1 cells
dierentiated by insulin-free method. (A) 2-DG
uptake activity in 3T3-L1 cells dilerentiated by
insulin-free method with or without leucine (2
mM). Six days after dilJerentiation, cells were
treated with or without insulin and leucine for
10 minutes. The values are meanstx SEM (n=5-
6). *p<0.05 compared with control cells. (B)
Lipolytic activity in 3T3-L1 cells diCerentiated
by insulin-free method with or without leucine
(2 mM). The values are meanstx SEM (n=>5-6).
FFA, free fatty acid.
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