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% Effects of grains of paradise (Aframomum melegueta) extract on brown

H |3 & adipose tissue, whole-body energy expenditure and adiposity in

humans.
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Background and Objectives:

Obesity develops when food intake chronically exceeds total energy expenditure.
Brown adipose tissue (BAT) is the site of metabolic thermogenesis during cold exposure
and spontaneous overfeeding, and thus an intriguing target for the treatment of obesity.
Recent studies using fluoro-deoxyglucose (FDG) - positron emission tomography (PET)
revealed the existence of cold-activated BAT in adult humans. In addition to cold, some
food ingredients have been reported to activate BAT. Typical example is a pungent
principle of hot pepper capsaicin, which was demonstrated to increase energy
expenditure (EE) through the activation of BAT via action to transient receptor
potential vanilloid 1 (TRPV1) and to reduce body fatness.

Grains of paradise (Aframomum melegueta, GP), a spice of zinger family, contain
pungent, aromatic ketons such as 6-gingerol, 6-pardol and 6-shogaol. As these phenolic
compounds have a similar chemical structure to capsaicin, it might be expected that GP
activates BAT, increases EE and decreases body fat. In the present study, I examined
the effects of GP extract ingestion on EE by indirect calorimetry in healthy human
subjects and analyzed its relation to BAT activity assessed by FDG-PET/CT. Moreover,
I examined the effects of repeated ingestion of GP extract on EE and body fat.

Methods and results:
1) Nineteen young healthy male subjects underwent FDG-PET/CT examination after




2-hr cold exposure. BAT was detected in 12 (BAT-positive), but not in 7 (BAT-negative),
subjects. Within 4 weeks after FDG-PET/CT examination, whole-body EE was
measured at 27 °C before and after oral ingestion of GP extract (40mg) for 2h. EE before
GP ingestion was comparable in the BAT-positive and —negative groups, while after GP
ingestion, EE increased significantly in the BAT-positive group but little in the
BAT-negative group. Placebo ingestion produced no EE change in either groups. The
respiratory quotient was not changed after GP and placebo ingestion. These results
indicate that GP extract can potentially increase EE through the rapid activation of
BAT in healthy humans.

2) In order to examine the effects of repeated ingestion of GP, body fat content and
whole-body EE were measured before and after daily ingestion of GP extract (30mg/day)
for 4 weeks in 19 young healthy female subjects in a placebo-controlled crossover
design. Four-week daily ingestion of GP and placebo decreased and increased slightly
the visceral fat area at the umbilicus level, respectively. The GP-induced change was
significantly different from those induced by placebo, and negatively correlated with the
initial visceral fat area. Neither GP nor placebo ingestion affected subcutaneous and
total fat areas. The daily ingestion of GP, but not placebo, increased whole-body EE.
These results suggest that GP extract may be an effective tool for reducing body fat,
mainly by preventing visceral fat accumulation.

Conclusion:

Oral ingestion of GP extract increases energy expenditure through the activation of

BAT, and repeated ingestion of GP extract decreases visceral fat. Thus, GP is expected

as a food-related anti-obesity tool.




