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A variety of metabolic and molecular changes in brain
and adipose tissue play a critical role in the pathophysiol-
ogy of life style-related metabolic diseases [1-3]. Even in
obese subjects with insulin resistance in skeletal muscle
and liver, insulin action on adipose tissue remains intact
or rather exaggerated, resulting in considerable difficul-
ties in weight reduction. Excess in circulating insulin
thus causes body fat gain as well as ectopic lipid overload
in liver, skeletal and cardiac muscle, pancreas and vascu-
lature. The adipocyte hormone, leptin controls feeding
behavior, augments fatty acid B-oxidation in the skeletal
muscle and enhances whole body insulin sensitivity,
thereby serving as a promising therapeutic candidate for
the treatment of obesity-diabetes syndrome. However,
the clinical application of leptin has been hampered by
the notion that leptin does not fully exert its metabolic
effects in subjects with fat diet-induced obesity [4-6]. It is
important to note that the future risk of cardiometabolic
diseases exists for infants with low birth weight/intrauter-
ine growth retardation (IUGR). IUGR causes a premature
leptin surge in the neonatal period in mice, and conceiva-
bly, through a number of epigenetic mechanisms, it may
induce hypothalamic leptin resistance in adulthood.
Mechanisms of non-genomic, intergenerational transmis-
sion of metabolic diseases from parents to children have
also been unveiled in an expeditious fashion. The endo-
plasmic reticulum (ER) is an intracellular organelle
involved in protein folding and apoptosis. The accumula-
tion of misfolded proteins in the ER, termed as ER stress,
is involved in the molecular pathophysiology of type 2
diabetes and metabolic syndrome. Our recent research in
mice demonstrated that high fat diet-induced ER stress
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in the hypothalamus plays a pivotal role in the preference
for fatty foods and resultant increase in body weight. We
provided the first evidence that brown rice and its major
component, y-oryzanol, ameliorate glucose dyshomeosta-
sis in mice fed high-fat diet (HFD), accompanied by
reduction of hypothalamic endoplasmic reticulum (ER)
stress [7]. In my talk, I try to review the update of
mechanisms of metabolic syndrome, with a particular
focus on the molecular food sciences.
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