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The proportion of internal organs and muscle mass is almost stable among
healthy population Assessment of energy expenditure and muscle mass using stable isotope among
patients with neuromuscular diseases and frail elderly. However, assessing body composition by
general scale is difficult for subjects whose ratio between internal organs and muscle mass changed
by diseases or aging. Muscle mass and contents of physical activity are essential factors to
determine total energy expenditure. This study prepared the analysis of a less burden method to
assess muscle mass and clarified the condition of measurement. Besides, we measured total energy
expenditure among hospitalized patients and institutionalized elderly. According to these results,
we investigated the method to estimate total energy expenditure among these subjects.



B X C—19. F—19—-1, 2—19 (@)
1. RS FIOE &
PIR DT 14 B HCE i # O H SLE OHEFHCB W, R f X —ROHR G NEETHD,
[ AR ANORFEEIENE 2015 K 1E, = RAF—DNEEOEEE LT, EMAITEY 7 BMI O
HERF, IR EZLZ T2 L T0DS, WIREIZ TR A B K ELE LT D105
BHEBE PR ERE ICRBW L, )72 BMI O ECKREDOLL DI EHEL, 72, =%
N — B REHEE T HHEEL L, THARANOREFEEEUEE | A FRIR OIGR AT AR T4 Tlk
ﬂﬁ%ﬂ%ﬁ%%&%ﬁﬁu ZIICHIRIEEIL N~V AR LD FIEDNRINTODEN, BESCETF SIS
T BB RS IR B~ LA HEE 32 RTINS IUTOR0,
LEHRF G B IR ELVSRIEM B O N R EIN LRSI TV A(Tataranni, 1995), BLLE
D 2 ZHrET IV (REERIRI S ERIBN B2 T HET V) »%Ob‘tﬁ’ﬁgfﬂﬁkﬁﬁﬁ WZEBGE TR,
DI ELRIENI BB BT 52N, BERT VX —BINEL R T DI DICEHETHHN, T
BRI B O R DEIGN—ETHDLZEERIHREL TV D, L L, WIREIZH A TH R EN K
XA ARG R BERCEME ICB T AL =TT AT 4B AHWTIREZ DY ALY
T—ar ORI, BRIB & CR<HAEEZEETHIENIVEY THLHEEBE 2 LD, L
UL DG BUR TIIBRIEN & C/a< i N &% IEfEIZEE 92 7513720,

2. FEDOBH

AT, B HAEE T TORT L —{H# & (total energy expenditure: TEE)Z fch IEMEIZH]
TETELFETHD  EEH /K (doubly labeled water: DLW) & FIWT, RECEI &G D 1 HD
RERN X —{HEBEEZAONICT D, T2, AR <0m i E it 3 J\HTEP@EMZIK(%@J%&JF{Hﬁ“éﬁ
HEZHOWTHRRFTT 5, HRBEOELZFM 5 L8, iR B RECER RS ICB I oRT
X —HEBOHTCIIB VW TEETHHEEZOLNDLILEND, &VT%/ODﬁEHuMS%ﬁﬁHLt
il A B ORI 5B DWW T, MRGET D,

3. D H %
(1) R F—HEBEOHE

BAEIR B BB N OVt a% AFT i i & %4202, DLW &2 AW C TEE Z2HIEd 5, 0.06g/kg D
99.9atom%’H,0 & 0.7g/kg @ 20atom%H,"*0 &% O #e 5L, $e 571k OB 5% D 2 Iz H720 5~8
IO IREAT T2, IR T T HTET-30CTHRE L, *H KON 0 ORERNAR L2 E By i
F+(Hydra20-20 Stable Isotope Mass Spectrometer. SerCon Ltd. Crewe, UK)ZfEFH L THOATLT=, R
O ERNAR L E #5454 DOREFIND *H KO0 ORYFEAREIER L, £ 5 0 R OB 0 bA7
WAL, AR EROBEE SR RO T, i bRE O &I Schoeller SO, A6 12XV K
B, Weir D& HL T TEE 2R 7=,

(2) =FRNX—HE BEHEET DD DFREDIUE
JE 7% B ERE I Z OV, SRR O N FEE MRS D RIE B B OB MR E | SETIR T B RIS B D 2
Y (METs) 3 1 &2 B VB LTZ, 7o, A5k, BRI 1 FREE 18, e RERER D 2 @
R L OV FEFH A 355 L CH B TRB O FREE SR BRI 2572,
(2. A ERHC LD BB ONE FEARRGET B72012, B I E i E N D BB D IR,
FEEAML , AT, SEALODF 30 FEFADATEN A3 N, AR X OMEEFE 2 Rl IS L ThHu, A EEFHC L
BB BINE EE 2R LTz,

() ZVTF L E FNLARIZ K25 A S D FHAT

Clark BQ01)DMERL TWDIL T F U L2 E RN Z A I L7 5 A B 7 1512 >V T ENT
ST T A DM 2 LT, T SC TR BB 30 meD /LT F 2 E RN AR e 5-Sh T
Y, &GO RFEH, REIZEEREORR &K CERIREZOMEATOITND, HARNZRREL
HTE K R BeChitiix % CORME LTI, 58 B EGHORERM RIROZAI T T
IVERAE DRI OV TIREEAT > T,



4. PR
(1) NEyipE PR s BE O = 3L — 3 B Z BT D

fatRE 22 fE R B B8 - MHBEGE B O W E 7213 5 (IGT/IFG) | 2 BUBERIE (T2DM) DU
FTINOIRBEIZ DB B E I TAERE 12OV T, DLW B2 AL T, o3 —14% & (TEE)
ZRELTZ, SHIZHIELTZ TEE EHERIFIEEA AR TA L TRENTNDHTZ AT —(5 55 IR 7- B
B X —EREL L2, $5RE 1T 50~59 m CR&FEE (BMID) 28 25 kg/m* LA b M A3 1E
722 AINGT) (n=10) . IGT/IFG (n=11) &2\ T2DM (h=9)Th-7-, {KHEIH7-0 D TEE O i,
2 32.6, 33.3. 34.4 kcal/kg, BMI 23 22 kg/m? DFFDIKELLT- A KRSV TEE 0k
EIXZENEL 43.7, 50.2, 46.5 keal/kg THY, BEICLDH BRZETBDO DN T2, RIS THD
ARG D B AN OB RIE A BT HRE Y7200 TEE 1. ZHETOIEACT G OB R IF R E %
KB ELT- BRIV /NS o 7=, IGT/IFG F721% T2DM IZHL T IGIEHARTA L TRENTWDH
FE A H (target BM:BMI22kg/m* 123317 %
KE)H7-Y 30 kcal/kg DT HR/LF—1%
B Lp B 2L X —BIUESL TEE
DF13—1,174+552 keal (—38+11%)T
HoT-, BIEEKEHT-Y 35 keal/kg
FIX— R LT3 %&, TEE &
HEZx LV —EIEDEX
—877%542 kecal (—27%£13%)ThH -7z, -
PLE XD BRGS0 (A E O g IR B o 2 30 35
DATEBIEO GBSO THAERES Ple/)
ATWAHT X — R 5T, RFHRIE
DEADBEREEL CHMETEDLEEZONTZ, (KRHREIZ- DOV T, J Nutr Sci Vitamiology IZ accept &
ni-)

=
=

wooLn -
n & ¢ v =1

i
=

TEE (kcal/flg BMW or target BM)
W ow

(2) MERg A\ e (2B o et
AR IRHERY 3 MERRIC AFTL TS 70 LA B D 16 44 &t R e LT, RIS &0 B Rt H
EREEE O T \ARFE U=, [RIRFH IR 5 & S HC LD B (TR B & 54 4 H ATV, B,
JERE, SIALOEENRIRE A SR D T, 2O RERITE BRI CIE B IR A (BAGL 1.0, AL 1.4, ST 1.8
METs) U T 1 B 47200 HREHELZRH L, 2O R BRIRICES 1 B OREWITESER
ORI, B 18.00 MR, JEATL 5.75 FER, SEAZ 0.50 FEC, H{ATEEI&EIT 26.50METs - K,/
H Tz, MR LA RIE8 1% 28.04AMETs -,/ H, AEFTIL 26.96METs I H T, 3
DORHIIEC LD EMEI T B R ZETFRD DR o7, BRI DAL R LU E B e
ECTHDIMHEE GO HRITE BEO 2T/ NS0Tz, ZOZED, N#EHE NVERKE VT
R TR AT OREIR, AiRZFR< B ARSI OWTORBZHE T LI28D, IEERH
XA EFHCLAWNE L RIFEE DR T RIE BN &4 HEE CE AR REMES RIBS NI, (ZONFIL,
A PMERE 2018:76:121-129 (THB#k S AL, )
S AFTEE O TEE Z2HEE T 25 EERGTLIZ, 70 MLl Lo mlna iz AFTH oM 23 4
Z R, TEE & V2255 34 (resting metabolic rate) Dl E %47 -7, REE 1% 1,025+ 206kcal/
HTéh-oiz, TEE OMRIEETT-72 14 40 TEE 1% 1,135+ 213kcal/ A . HATEEIL ~ L (physical
activity level: PAL=TEE/RMR)IZ 1.2+0.3(0.8~1.7) Th-7z, BEEBILUEICHSN VD5 >
OHETE REE 2 52| REE LH#E T DL HEERRZEN K EL EOHEERD Y UL ES/e) -7, REE O
TERRZEITIE, R EFENEED B Qe Ml s AFTE OAETENAIX. 1 HO 96.4%%EA
PEFERL TR LTEY, 1 B L EEZEME TR I L CD & itk AT m s & O B (ATE L~
NDREFZIBTHENKRAEIEICHT=H LW CETz, — T, RFEEIULHEICHELT- EER ORERA
WA HER, mEE e T ) Tl Wiz W el REME RIB S N, (ZOWNEIL, H AT A
T LR SAEE 2018;18:41-51 ([Zfg#isiTn)
EE B2 KD 15 44 S ONER 7T i DR e 12, 30 FRAOATENIZ FEfiL Thho7z, 2 1
BOAEFZERL T, 2N ENOEERFO LD R AT LI, TORER. 1 DOMAREEFHIEL
BRI — BERITROMEL B DSMIEFENMEME D o723, £9 1 FRIXERE AR — BRI e &



<o B JEBAL  STALICB W TN ED - T2, (ZORBIZDONWTIL, 2017 F£OH 64 [A] B A2
WELRLWREITB W TREL, BIE, B+ oo, )

() UNneUTF—arHo BRI oMmE

45 % BIEO M KEREIEE @ TEE 21 EL 7554, TEES3,204kcal & BEE @ 1.46 %, REE @ 1.35
fglipotz, ZOMEIE, R I2E DB EEL QWD E L CTHEE LR 8RS (1.3) L EfETh-o
77 F1-. IS A LR 2R [EE I e YT — a0 B3 (63 mi4otE) @ TEE (3. 1,698kcal THY %
D L TOF G- FLF —8 1,500kcal LV WNZENHOINNT 2T, ZHbIE, EIIEFIRRGETO BERE
THDHN, Atk JEGIZINETHZELD, UAEYT—a o TEE OHEE T EERRFEL TV, AR
WMEIL 2019 FEDF 9 AT T —Tal B ERFN RSB, BB E2%E L,

(4) =RV —NTURLIFREEITIZ OV TOMRGT

I RUCHET T I =R — T ZADFLAUC KR BB R N AU 58 OB OV TRETL =,
£ 2 AR 22 A L iE (amyotrophic lateral sclerosis: ALS) BE 12T, ZWite @ BMI (e T
WZDWTIREILTZ, 1 4RIT 2kg/m?* L ED BMI OJNT, A T &2 ECL TV, SHIC, AN TR
FREEE% D BMI OZ{blaia=lr—a 58 R OB ENRE DUV TRRET LT, ZOFER, BMI 28 1
EIZ 1.7kg/m® LA IR N 2& . IR FRE, DUIRREL, B A A4, HEIRFEE S RN ATLZE 05
Mo T, (ZSDHERIL, J Neurology 2019;266:1412-1420 331 T8 Scientific Reports 2019;9:12262
\HiEh)

Fiz, AR OUAEY T = al BEO TRV — T U ALUNE YT — a3 (FIM 2h3%) 12
DOV THE L2, TRNF =TV ANKELDITHERF SN2 BE D FIM 128 0.230 (2, =
FNFX—=RTUANHERF XN o723 O FIM Z2h3i% 0.133 AR -T2, (CONEIE. )
Rehabil Med 2020;52:jrm00028 |Z#8#iSh7=)

(65) ZVTF L TE RINARIZ L D55 A BRI D W TR

VT F B ERNARD ST IS FIRE/R SO A2 7o, ZDHZ T, IV T F L OL R FEHD
UNEHIRU7- B SR IS 3810 D bz | 8l & AT & O R % - HAL R IR DB IR D Ll | B IR % D
WIRETOREM OLLEL, B8 B (51 B 0 O ATV, AR =<l AFTH ORI E LM%
ALz, (REERICOWTT, BREET THD, )

51 H ik
Tataranni, PA.,Ravussin, E. Int J Obes Relat Metab Disord 1995;19:5102-S106.

Schoeller DA. et al., Am J Physiol 1995;250:R823-830.
Weir JB. J Physiol 1949;109:1-9.
Clark RV. et al., J Appl Physiol 2014;116:1605-1613.



7 5 0 0
76
3 2018
121-129
DOl
doi.org/10.5264/eiyogakuzashi.76.121
76
2018
163-171
DOl
doi.org/10.5264/eiyogakuzashi.76.163
18
2018
41-51
DOl
Toshio Shimizu, Yuki Nakayama, Chiharu Matsuda, Michiko Haraguchi, Kota Bokuda, Kazuko
Ishikawa-Takata, Akihiro Kawata, Eiji Isozaki
Prognostic significance of body weight variation after diagnosis in ALS: a single-centre 2019
prospective cohort study
J Neurol 1412-1420
DOl

10.1007/s00415-019-09276-2




Nakayama Yuki Shimizu Toshio Matsuda Chiharu Haraguchi Michiko Hayashi Kentaro Bokuda 9

Kota Nagao Masahiro Kawata Akihiro Ishikawa-Takata Kazuko Isozaki Eiji

Body weight variation predicts disease progression after invasive ventilation in amyotrophic 2019

lateral sclerosis

Scientific Reports 12262
DOl

doi.org/10.1038/s41598-019-48831-9

Luan F Zhang J Wang H 50

Epidemiological study of adolescent idiopathic scoliosis using low/non-radiation screening 2018

methodology

Journal of Rehabilitation Medicine 765 766
DOl

doi:10.2340/16501977-2355

Kazuko Ishikawa-Takata, Shigeho Tanaka, Jonghoon Park, Motohiko Miyachil, Akemi Morita, Naomi -

Aiba, Shaw Watanabe

Energy expenditure in free-living Japanese people with obesity and type 2 diabetes, measured 2020

using the doubly-labeled water method

J Nutr Sci Vitamiol

DOl

59

2018




TIv BMI

TIv

59

2018

14

2018

2018

65

2018




Nobuaki lIwasaki, Kazuko Ishikawa-Takata, Jyunko Nakayama, Tomohiro Nakayama, Tomomi Maeda, Haruka Ohguro, Hiroko Ohwada

Energy requirement assessed by doubly-labeled water method in individuals with quadriplegic cerebral palsy

14th Asian and Oceanian Congress of Child Neurology

2017

64

2017

2019

2019




(Matsuura Tomokazu)

(30199749) (32651)
(Shimizu Toshio)
(50466207) (82609)
(lwasaki Nobuaki)
(70251006) (22101)

(Kishimoto Hiroshi)




