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Background and Objectives:

Obesity can be treated by reducing energy intake and/or increasing energy
expenditure (EE). For the latter, while daily increase in exercise and non-exercise
activity thermogenesis is usually recommended, it is not easy to change the life-style. In
addition to physical activity, non-shivering metabolic thermogenesis is also a significant
component of total EE, thereby being expected as a possible target for obesity
treatment. It has been established in small rodents that brown adipose tissue (BAT) is a
specific site of metabolic thermogenesis during cold exposure and food intake, and
contributes to the regulation of whole-body EE and body fatness. It is also confirmed
that the activation and recruitment of BAT is effective to reduce body fatness.

In humans, BAT activity can be assessed by fluoro-deoxyglucose (FDG)-positron
emission tomography (PET) combined with computed tomography (CT). In the present
study, first, to clarify the impact of BAT on body fatness and obesity-related metabolic
parameters in humans, | analyzed the relationship among the BAT activity, body fat
content, and some blood parameters in healthy volunteers (Study 1). Next, to test
whether activation and/or recruitment of BAT may contribute to body fat reduction in
humans, | examine the relationship between the BAT activity to the thermic effect of
Kaempferia parviflora extract (KPE), which has been used as an anti-obesity food




ingredient in some Asian countries (Study 2).

Methods and results:
Study 1: Impact of BAT on body fatness and related blood parameters.

Two hundred sixty healthy volunteers (20-72 y.0.) underwent FDG-PET/CT after 2-h
cold exposure to assess maximal BAT activity. When compared with subjects without
detectable BAT, those with detectable BAT were younger, more frequent in males, and
showed lower body fatness such as the body mass index (BMI), body fat mass, and
abdominal fat area. Logistic regression analysis demonstrated that BAT, in addition to
age and sex, was independently associated with BMI, body fat mass, and abdominal
visceral and subcutaneous fat areas. Although blood parameters were within the normal
ranges in the two subject groups, HbAlc, total cholesterol and LDL-cholesterol were
significantly lower in the BAT-detectable group. Multivariate analysis after adjustment
for age, sex and body fatness revealed that BAT was a significant independent
determinant of glucose and HbAlc. These results suggest a significant impact of BAT
on not only body fatness but also glucose homeostasis in humans.

Study 2: Thermic effect of Kaempferia parviflora extract through the activation of
BAT in humans.

BAT activity was assessed for 20 healthy men (21-29 y.o.) as in Study 1. Basal EE
was comparable between subjects with and without detectable BAT. Thirty to 90 min
after oral ingestion of KPE, EE increased significantly in the BAT-detectable group, but
little in the BAT-undetectable group. Placebo ingestion produced no EE change in either
group. These results indicate that KPE can increase EE through the rapid activation of
BAT in healthy humans, suggesting a role of BAT for the anti-obesity effect of KPE.

Conclusion:

The present study in healthy humans demonstrated a significant impact of BAT on the
regulation of body fatness and whole-body glucose metabolism, suggesting
activation/recruitment of BAT may be effective for reducing body fat and improving
glucose tolerance. In fact, it was shown that oral ingestion of an anti-obesity food
ingredient KPE increased EE through the activation of BAT. Thus, BAT may be a
hopeful target for treatment of obesity and related metabolic disorders in humans.




