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ABSTRACT

[Background] Brown adipose tissue (BAT) is a type of fat that serves as a site of
non-shivering thermogenesis during cold exposure. It has been reported that higher
BAT activity is related to lower whole body adiposity and accelerated glucose
metabolism. Thus, BAT attracts much attention as a countermeasure to obesity
and obesity-induced metabolic diseases. Muscle contractions modulates muscular
environment and increases circulating myokines such as irisin and meteorin-like
substance, resulting in the increase in BAT activity or browning of white adipose tissue.

It is also reported that some kinds of functional food supplement increase cold-induced
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thermogenesis (CIT) through upregulating uncoupling protein 1 (UCP1) in BAT
deposits. [Purpose] The purpose of this study was to elucidate whether habitual exercise
training was associated with increased BAT content and whether supplementation of
grains of paradise (GP), a West African spice in the ginger family, increased BAT
content and CIT. [Methods] We measured BAT parameters (tissue total-hemoglobin)
at the supraclavicular region using near-infrared time-resolved spectroscopy in 7
collegiate healthy non-athletic individuals, 8 swimmers, and 8 triathletes. BAT content
was higher in swimmers and triathletes than in healthy non-athletic individuals. The
effects of GP intake (40mg/day for 4 weeks) were examined in a double-blind placebo-
controlled design in 18 healthy individuals. We did not find any significant effects
of GP intake on any parameters. However, individuals with the lower BAT content
and blunted CIT response pre-intervention showed a greater increase in BAT content
and CIT post-intervention. The results of this study indicate that habitual exercise
training and adequate functional food intake, specifically for individuals with the lower
BAT content and blunted CIT response, could increase BAT content and enhance
thermogenesis, presumably reducing risk factors for developing life-style related

diseases.

C |

BRI, oW s & RS ER O T
IO EENTWE, £2T, fkbiny 2 EHE
BEATHHIBORHEIL N 2EH, IE
IR ER OB 5 7L A v F 785 54 A (GP)
Pe5-75, 1Bl s & O SEG R EEE 2 B
SEDLDENEFHOT A EHE L2, —i%
KEFE, KKBEFBLOMN A7 A0 VEFICB
W, S RIS BT 2 BRI E & AR
e ) 43 8 40 3 1 e Tl L 72, & D,
HRBEN 2 BN I 2 A5 281, Bk
BEhotz, —MRFEISYL (GPHIK, 7
TERBEIK) ERRELT, FTVTIA K
P& W TGP % 1 H 40mg, 4 B G- L 7245
SR CIIBEBEICE TR o7 Ll
A NE A8 o i 1 AL A S B E AR R
(&, GPIEHUZ X v @Rk I m L 72, D
b s, R 2 B E R R W) 4 AR R A

an DRI, fe B Rk & OB GEE 2 Bhn &
HDH I EDIREENT.

&

Jll]

MG 3 & ORI O TRIIE, LERAC
HeWEMSELENWAENTH L. R, L
REIERE 2 B A OB % b 72 & 3 18 @ IR MLk
e MEANZHFIET 5 2 LD, DPAEGZE
H0 12 TdH 5 BE-fluoro-deoxyglucose-positron
emission tomography/computed tomography (FDG-
PET/CT) 512 X Y FfERR & hre V. 1B afianh
HLARIL, LRI R FEm B S B (cold-induced
thermogenesis, CIT), £ 556 1EEE £ 2 B0 3
B0 T% L, BB A > 2 Vg TR
KT L0 oTERY. LidsT, B
WA T DIRFE 2 BE A LGRS S D & — 7

FO—=D2EEZLENTVES,

Z 2T, WEEHHRTES T HErSH L E

IPPERHSNT VD, KL, B MIBWTH6

T v AR—= VRS Vol. 36



BEOESER P L —= 2 72X ) IR R
F ¥ %)V (TRPAD) @IFH L% i L Tl
HEEAHEINS 2 & OHEDHH Y. LaL, &
BRFIEAPUEE PR, BRSO 2 BHATR &
WV, FITHBED A ZALEHG L, IR
AN L7207 A v b OERB X OEGR%Y
BHIRAEIZ 3307 A A MPER b REE S T
DoLaL, ZOfBHEINATE G IR
IZE 2D DPENTEFES N T2,

—7F, EE L —= U 7E~ A FH A~ (risin
2 meteorin i E) EBAME LI LI2LDY,
HElERi 8t (N— =) fbL, BgEd 2
SHLWEMEADS 20 UL, HEMICED
ZkfE L T At RE OB G =IC BT 57—
A AN

bk k5 ize b oB a3 55
A7 WELHIZ, FDG-PET/CT |2 X % FDG HiA
AHMEA e Me TR FHE S 2 A 8 5 —
R FETH L2 0b 5T, PET/CT & Hw
7o Re R AR O 9t 5 A% 2009 4 A A Bk
FoZENNTHLIENETONS. EHI121F,
PET #1255l (20 ML) Thh, #HEx
vy, 2SR RESAMPLETH D, k&
DR EHZ ORI Z W CTE 72,

wE PR IE, BRI B L <, IR
A% EAL - N L CB Y, B EEAS
B, I bV TOEE CHEENERTH
D, IF7UCYSERT HIREEDSEAERE S
nhcwz? #z<C, ~AEruvlréitrsol
v OEEFEALEIRE & IRRERYITNE T X 2 e 55
ARG (NIRTRS) #iE %2 W52 & & L
728 REEEHGIUS, SO MK - R
EEILT A ENEETH L. BOIRTHED
TS F DSV & 13T % b b JLEk i &
(T-Hb i) OE S T, MEAETE 5 L2 5N,

LA OREOWIETIE, BRBETICBVT
NIRTRS (2 & Y ill7E L2888 L (B aiRphiiak

7 N AR—VEE Vol. 36

15
AT AU REMED & A 3AL) @ T-Hb 1 & 18
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LA (rpm) 65.1+9.3 65.1+828 63.0%11.0 617+114
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OGN LD BIRZEREBGEENEMT 52 &
EMRLTwL Y. 251013, e My o8
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