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Total energy expenditure of collegiate male sprinters during

the off-season training period: a study using doubly labeled water
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(BE) 4£FF7 b L—= v ZUNCB 2 R¥S 7 FAHEERT 10 4 GE# 0 205125, HE:
1776 +4.6cm, fR#E @ 684+71kg) DT H NV F—HE & (TEE) % ~EAFKEIC L > THllE L7, TEE
13 3149+ 337 (kcal/day), B&FgWi (FFM) #HiEfE1x 50.1+36 (kcal/FFM kg/day) T -7z, [
BAFCHE L 222 CEHE (RMR) 13 1858 =243 (kcal/day), 29.6+3.1 (kcal/FFM kg/day) T -
72. TEE & RMR & RO HARGEH L~V (PAL) X 171016 TH Y, HARAT 2 — b OEHEI
LR AN WMEREHICB IS+ 7 L —= v 780 PALE 171 L F&EKETH 7. —HT,
TEE B X O PAL 3[f]—F—2HTHIESDENKED 572,
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FL—= 75 Eb LI AV F— 2T
52k, TAY— boOBEREER AR T
HbH, LrrL, Mb—=VTI2IATANFT—IH
BEOMBICAE) XH)WEL AR TLI LI
B Thwizd, BAOIARNVT =T v ZIRFEIC
HHLETIHLW BUNLZAOZALVEF—NT ¥
AARRBITFEFRE I DA 7% & T Z b3 7% ) WHE
W3 b7z, TA) =M ML ==V 7NEL
SEZWY LI ANT NG VAR FEH IS
CERAFR—VEFPHOEELRETDH 5.

WA V¥ — 1 # & (total energy expendi-
ture : TEE) X, >— XL —= 25
- HESZ X o TH A S NS, FRICHRIEREH
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1. EHDE

BB A THE 1 S0 IC T S B K ke Bgibe
WA M OB TE#F 104 Rk - 205+1.2
i, B 1776 +4.6cm, KHE 684 +7.1kg) & K
L7z (FY). HERREPHRVF 7L —=
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x1 HRBHEOER

Participant HiH POk e |EXERE SN Ak
1 110m N— KV ZEKEAE  1AESL H %k
2 100m, 200m EERZAE 1 AESL H %k
3 110m »— KV EEKREAE PR A
4 100m, 200m SEEREAE FEAE b3y
5 400m N—FVv  EEKREAE BRI b= gcy
6 400m, 800m EEAAAE ERESL O RKEICX LM
7 200m, 400m ENEPNE YNt A B
8 400m N— v EEKRSAE SR LA
9 200m, 400m SEEREAE FEAE b3y
10 100m, 200m SEERESHY 1 ARLL H %k

x2 WMEBHEOHRE - FHEk

Mean=SD (Range)

216+1.3 (194-238)
79+17 (59-105)
54*12 (39-80)

63.0+7.1 (505-74.1)

59.7+6.8 (47.8-70.3)

BMI (kg/m?)

ARG (%)

i (ko)

Brlelis (kg)

HRIRALEEIENR T & (kg)
BMI : body mass index
FRlEli X DXA T S N7z kBRI IE IR i = (Ic 5 ' %
gL T

B BEEE, MHREAOBEBIZL s TREST
WzAS, AR OFAE TR E O & G EE T
ol RWFRITEBOR TR FREA R — 7 fi
RS RERHGHER S CTREZHT REF T
2021_18), [ A& MG &3 & A anFlir - RFRIE%E
WZBS AR ST ] CURFH A - RS BA - #%
WHEEB)BLIOALY v FESICHIY ER L7,

2. Bk

THIAVE— X HINEE (dual energy x-ray
absorptiometry : DXA) % i\ 72 (Prodigy, GE
HealthCare, Madison, WI, USA). B Ig I & (fat
free mass : FFM) 3k EEARIENR I & 125 & %
ML TR 72, Body mass index (BMI) (3K E
(kg) ZHE (m) OFHTRLTEELZ.

3. TEE

DLW #Ez W CTHE S H, (KE2HD7HH
D1 HPHHEEZ G L7 X—= 25 1 ¥ DORIRE,
1.4g/kg ® H,®0(10.0atom % H,"®0, KB H AR,
HA) & 0.06g/kg @ *H,O (99.9atom%°H.0, Cam-
bridge Isotope Laboratories Inc, MA, USA) % #%
5 L7z, 20k, 1,2,7, 8 HEOHEFZNZIRIR
L, 41— A7 v 7 RHRCAKEE L CRE LTt
(ANCA-GSL. Sercon, UK) TZE AL % ko
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7. Speakman 5 ® 3 (Equation 2 & 3)? % T
TR FEIEE (rCO,) ZEMEL, Weir O
% H\VC TEE #&lM45 L7. &6 (0.891+0.028)
R H AR IO EE R A 2 4612 Black 570
KITE D RD7-.
4, RE B X 3 £ (resting metabolic rate :
RMR)

BEOW L\ Vi) 2: 5 14 R DL LR L 7%,
Hl##=EF (Quark CPET, COSMED, Roma) Cifll
E L7z REIERRE, $IEE L O TISHEHNRE
SR, V7T = 7T o TIPEREEALT 30 4%
BHZ L 72k, 724 A< A2 #34, 30 5 IR
AR CRFHE R E BRIk FELE %
breath by breath % CT4#r, % L7z 20 45 O
WD 5 Weir ®Y T RMR (kcal/day) Z & H L
72. BARIE B L XL (physical activity level :
PAL) X TEE # RMR T L TR 7.

B R

R2IEFOGEMIFE, F 312 TEE, RMR
BXUPAL 2/xL7:. TEE & PALIZZEhEh
I K# 1000 (kecal/day), 05 D7ZEZEFED, #HEL
72 TEE ¥ 449~555 (kcal/FFM kg/day) & K&
CIEHO2NT W,

z B

KTOEOWRIERT A1) — MM DLW #% v
TEE % &Fifi L 725 13 BREM Th 5. KFPH 1
AR T T A28, EES OB
DHARNZWNGRE LD 2" DAT, it
DR D B TH -7z, RIFFRIT KT 1R F4
HEERTOLAT LT 7 VL — v ZHICBIT 5
TEE % DLW (2 & - TiEFifi L 728 T O 5T
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x3 HRBHEOHRIXINX—HEE (TEE) CRHEAHE (RMR)

TEE RMR
Participant (kcal/BW  (kcal/FFM (kcal/BW  (kcal/FFM ~ PAL
(kcal/day) ke/day) ke/day) (kcal/day) ke/day) kg/day)
1 3163 434 459 2060 27.2 299 154
2 2877 459 493 1540 24.0 26.4 187
3 3540 449 478 2074 26.7 280 171
4 3366 473 52.3 2085 29.1 324 161
5 3670 483 52.8 2052 26.7 295 179
6 3284 516 555 2076 328 35.1 158
7 2678 416 449 1680 25.7 28.2 159
8 3202 427 473 1848 24.8 273 173
9 3022 477 52.3 1476 235 255 2.05
10 2684 471 53.2 1684 29.4 334 159
Mean+SD  3149+337 460+30  501=36  1858+243 270+28  296=31 171%0.16
BW : /K, FFM : Biglis, PAL @ SRS L~
x4 BAAKRZBFELERREERFOMIXILXY—EHEE (TEE)
g BEHOKHE =2y RN TEE PAL
(keal/  (kcal/FFM  rCO2 O
day) kg/day) R
= . Schoeller DA,
Kok by 0727 et al. ¥
R 56 (I ket (st P9 201208 37752747 655+132  Bquation A6 221052
HETFHE 1 H0) ',%‘Jﬁ?%glj) Racette SB,
. et al9 HiIE
. N _ Speakman JR,
2 . —
Shimamura,  K5Lk, HR - RLSS B 100 2151 312415 (567) et al? (187)
' s & H 725
Speakman JR,
PANES e oo, -
K% FHASII - AFAT w10 20512 31492337 50136 et al? 171+0.16
=1 v AV .
Equation 2 & 3

FFM : BRI, PAL @ BRIGEI L NV, rCO2 @ “EM bR FHEHE. () ML TEE, FFM, ks odEE (CFY

) ZHwCTEE LA

H5b.

FAT 2L DB AR A4ITR L. HiRsY
&, AT TEE ##l2 L CWw5 7%, TEE
B L OPAL 3Tk 4 OWFZET )18 O )7 3w,
TEE B EOE VIR E T 5 LEEH 505, &
FFTIIL—Z VLIV RAY VAL —Z
TERITIOEEVREL, REM LD EE T
L—= V7O - WENML I EP—HEEZD
N%. —J%F, Shimamura 5”1, #H ML —=
FWINZBF 5 TEE ZWE L T 525 kT
kA O R EFEKEETH LS. TEE & FFM
BIURMR O#EE HWT, ZORICET
% TEE ® FFM #iilEfli & PAL 2§ 5 &, %
N2 56.7 (kcal/FFM kg/day) B L V187 &%
D, Fx O IIE L Eh o7z FFETIE,

EMN—ZVIPERTLIAT VAL ==V
Z3Av GA1 H¥EH 75 5) Bl th-7-2 &
VB EZONL, 2Ly —AVICE5
S AVRY = O i R Y Qe ) i N B a7 R o TR
iz EeDVLFELL, SHOBETH 5.
ARFIEIC BT 5 PAL Ot 1.71 TH Y,
HANT A1) — b O BHEHCELEY 1251 5 b5
JHEHOA7 FL—= v 7o PALE 175 &3
Wb, FEEOZLYEEZEMNITL/BRE
ol L2LH—HH - - =X THhHhoTh,
M=V FNERRLRLZEHH Y, PAL O
PFED A TIZE % DEFO T A ) F —H U= % ik
WAL TE RV, 40, #BFREILITHRL DL
HHNEORHBIIFTFMCE oz, FEN - &
X (') AV F—EHGE R RMR 25
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Total energy expenditure of collegiate male sprinters during
the off-season training period: a study using doubly labeled water

Kinoshita, N.*!, Suzaki, R.*', Ishikawa-Takata, K.**

*! Faculty of Sports and Health Studies, Hosei University, Tokyo, Japan
*? Faculty of Applied Bioscience, Tokyo University of Agriculture, Tokyo, Japan

Key words: sprinters, total energy expenditure, doubly labeled water

(Abstract] The total energy expenditure (TEE) of 10 male collegiate sprinters (age: 20.5 + 1.2 years, height: 177.6
+46 cm, weight: 68.4 7.1 kg) was measured during the winter off-season training period using the doubly labeled
water method. TEE averaged 3149 = 337 kcal/day or 50.1 = 3.6 kcal/fat free mas (FFM) kg/day. Resting metabolic
rate (RMR), assessed by indirect calorimetry, was 1858 = 243 kcal/day or 29.6 = 3.1 kcal/FFM kg/day. Physical ac-
tivity level (PAL), calculated from TEE and RMR, was 1.71 = 0.16, aligning closely with the off-season standard of
1.75 for athletes in power-based sports, as recommended by Dietary Reference Intakes for Japanese athletes. Nota-
bly, TEE and PAL showed considerable variation among individuals within the team, underscoring the impor-
tance of personalized assessment when evaluating the energy requirements of each athlete.
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