<>

DB ST A8 T 0 FERRE AR B4 E O FGE
Estimation of basal metabolic rate on female rhythmic gymnasts
at weight-loss periods during preseason

AL AEFY )N B W2 o H 0RO AT
R A 2 H o ome VT I . o

Kumiko KISARA, Yukari KAWANO, Ayumi NAKAI Misuzu HASHIZUME
Kayo KOIZUMI, Hiroaki NATSUI and Sakuko ISHIZAKI

Abstract
1: Department of Sport Wellness Science, Faculty of Sport and Health Sciences, Japan Women’s College of Physical
Education, Kita-karasuyama 8-19-1, Setagaya, Tokyo 157-8565, Japan
2 : Department of Food and Nutritional Science, Faculty of Applied Bio-Science, Tokyo University of Agriculture,
Sakuragaoka 1-1-1, Setagaya, Tokyo 156-8502
3: Graduate School of Agriculture, Tokyo University of Agriculture, Sakuragaoka 1-1-1, Setagaya-ku, Tokyo 156
-8502, Japan
4 : Ina-nishi High School, Nishiharutika 4851, Ina 399-4493, Japan
The aim of this study was to estimate basal metabolic rate (BMR) of female college rhythmic gymnasts at weight
-loss periods during preseason. This study also determined the most reliable equations among Cunningham (CG),
Dietary reference guide 2015 (DRI), National Institute of Health and Nutrition in Japan (NIHN), Harris-Benedict (HB),
FAO/WHO/UNU (WHO), and Japan Institute of Sports Sciences (JISS). There was no significant difference between
the actual measured value (1286kcal/day) and predicted BMR by CG (1243kcal/day), HB (1329kcal/day), and WHO
(1215kcal/day) equation respectively. However, those levels were significantly lower level in the DRI (1058kcal/day),
NIHN (1159kcal/day), JISS (1159kcal/day) equation than the measurement of BMR, respectively. On the other hand,
there was no significant correlation between their BMR and each of six predicted BMRs. In Bland-Altman plot, a
correlation coefficient between mean values and differences were significant for all six predicted equations and the plot
also showed significant underestimation when BMR increased. In our conclusion, CG equation was the best prediction
for BMR of female rhythmic gymnasts at their pre-season.
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Cunningham (CG) #*

LBM (kg) X21.6+370

FEEEUH s dE i (DRI K+~ (18~ 29k 2 1E)

22.1XWeight (kg)

Ganpule (SHF) = ** (i)

(0.0481 X Weight (kg) +0.0234 X Height (cm) —0.0138
X Age (yr) —0.5473{ 2 (female) } +0.1238) X 1000/4.186

Harris-Benedict (HB) z\** (i)

655.0955+9.5634 X Weight (kg) +1.8496
X Height (cm) —4.6756 X Age (yr)

FAO/WHO/UNU (WHO) s** (18~29%%it)

(55.6 X Weight —1397.4 X Height/100+148) /4.186

JISS J5akix**

28.5XLBM (kg)

* Cunningham (1991)®.
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Ay (%) 19.9+1.2 ( 18-22 )
N —ANEL L 9 (60.0)
GLAE Kl & 6 ( 40.0)
SE (cm) 161.2+3.7 (157.6 - 169.5)
NS (kg) 47.9+2.5 (44.7-51.9)
BMI? (kg/m?) 18.4+0.9 (17.1-20.2)
LN R (%) 15.6+2.2 (13.0-19.8)
ARG (kg) 7.5+1.2 ( 6.0-9.9 )
FrAR IR ES (kg) 40.4+2.3 (37.7-44.1)
IRV X —fEHUGE (kcal) 1992 +370 ( 1356 - 2613 )
72 AT B ERGR: (2) 53.2+9.6 (32.6-65.1)
REH 721 (g/kg tKHE) 1.140.2 ( 0.7-1.5 )
FrIEHUE (mg) 6.5+1.1 ( 4.2-9.3 )
i BRg (10%/ 1) 446+23 ( 414-487 )
F i Bk (/ul) 5050 +805 (3500 - 6400 )
RIMN /724 (10*/ 1) 27.2+44.7 (18.9-37.5)
~NET O (g/dl) 13.2+0.6 (12.3-14.3)
~= 27y Mh (%) 40.5+1.8 ( 38-43 )
I TPk i (ug/dl) 170462 ( 72-299 )
AL AHE (ug/dl) 348+18 ( 321-382 )
F Ty A7 o) AR (%) 48.6+16.8 (20.6-78.3)
M%7 = ) F > g (ng/ml) 28.0+19.2 ( 7.7-86.0)
I T YAV (pg/ml) 113+149 ( 10-559 )
F)I—FH A o= (ng/ml) 1.01+0.12 (0.79-1.21)

M3 FEANY 12 Pl R 22 (M — ki) . n=15.
UAfEIZ NS (%), ?BMI ; Body Mass Index,
IRIRIIAE (kg) =fAHE (kg) —AIE&E (kg).

(80%) Th -7z, HE, #hEH, BMIIZE212RTEEB (£2).
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£1346.6% TH - 72, AKNRIIEEOFE)MEIZ15.6%, &
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HITFHI5% TH Y, ANEEh Lotk (24.3%) 9 & g
LThuWVEMETH -7, Nz T, 4 ROFEH R
AHRIOBREIITH 722 05, PFrikEEETFOIRE
1347.9kg TH 1, LBM 1340.4kg TH Y, HARANDHE
AARR (fRES0.0kg) & T HIKE, AKIRIHERIZL
ETH - 72, AROFEFRITIZIRL T nds, [
ICHIE L 72 KD MIEM A DRI 7 &0 6 DD
HESEA & A E BB 2R L7219 &0 b, 5 Bl
R L 2 WREHEIZ A e v e F 2 T b, HEE X 5
Wit & DN B E e AHBABAR DI A & L7 > 72 B &
LT, MNEEHEERDERELIRAFPICEF L Tz
& (B REOEBREIZ2.3%, REOZEHHREIZ5.2%
THY, FRoIEEHIz B 2 B E HIKEoLEE
B (FE;3.5%, KE12.6%) L HXTNEh-702)
2z, EAEDT —F DRTOEPKREP T2 &
DT L5,

WA SOFRTHD L —= > JEREEA IR =1
WY B LWL T2, Al Fhe oiGE Il

WE%, Thbb, WERTH L 8 Ml TIENE
N OWMEEAT > T 724k, ZOED HmEInE ) WE
ZAT- 7z, WERBOTES T2 bv—=7
R R ICBE L 2RI R E TE v, Ly
L, ¥kRTOIEOEL2H2 5 &, WERHD
BIE L) 72 5B 1R T H 2 O FEREHE 2 Sl L
RAERE 2 5T, B TOWAICIHN 2 e wiERE XY,

H2z DX 4 )0 X — s 2L X —18m o HEFHc
WHHEZL WIS ) bFE2 72, 22T, 4TI
BUZEBMCHEZMD Z L L L2, 2D EDE
WIS SR S A O NT DX RIRT Z EICD
Yo 2 AREMEDSE 2 b LTz,

Arlol, HrARESET O LR % 0 5 7ol P 7
HEERBE ZHEE T 2 0 Th U, KlME - DiBED
WL DL o7 CCREMCLDD WL L FEZ Lk
boo, EBGHSERNEIZ L CIEE ) ORWHEER %
AT 2 e TE Loz, SHIZEHAKT 2 HE
L CTHriRELE T O S EHEE X 2 H S 2T 50
Yk b, Tz, FrRESETFOEBHEI HAAD
DRI 2= B CT3Reb & 172 JISS FRAEMH THIE S
NEEID LEETH-722 &5, BFORFE) 2
IEIED 72512 L 4D = 4 )L ¥ — 1B HUE (2000kcal/
H) ZiEEogE e L GHUTh > 72 & H 2 bir,
Gkl b, SEEEUHIE MR 2 Mk ayIc i 2 Lot
PrRELET O LB R OPE & i S HEE R DEED
THORETHDEFZ L.

V. # &

RAWIHT O I W AR T 0 JER AR = & W ¢
bEELIT, BRIZHIEIN TV 6 DDHEERDZY
P & MEE L 724528, CG =X, HB Xk L " WHO Kz &
B HEEAE & FEMMED FEHEIC A F 2T RS ek -
7z.

L2 L, BEFED 6 DOHEERD 63K T HEw il &
I & DI IZ A 2 MBIBIRIZ R & g, ik
T OERBEIARTE 2 72 D) o FEEAUE & 0 JE R (331.3
kecal ¥ o Efi%Z /R L 72, % L T, Bland-Altman
plot DFEHA & LB & DD IR L L wiltE R
CCRTh-ebnm, B TFE)DRWHEENZE
EY B 72341 L ke ny Iz ARG R 2 ST 5
WEDH B Z DRI NI,
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