% OB A B HEE X

0.1238+0.0481x f % (kg) +0.0234% & & (cm) ~

qomsm cﬁe) 05473 <" % 1.000/4.186

*SE 1. it

| 5647+ 13,75 (ke) +5.0x 55 (em) ~6.75 X i ()

WTGBQ09+956?ﬁ*&(kg)vl84 J?:L%(cm) ~46/>/@ (;@

& imxﬁ@ (ke) - e7x%§<m> +717

133X (kg) +334XBE (M) +35

11 3% (k) +16XBE (M) +901
7><’1$§ (ke) — Sxﬁﬁ(m) 865

'aamﬁmg)mﬂ 28>%§(nw)~ 071 o

Ser?K%\kg)JrGST/'X«%&(n‘) 302

| 999 (ke) +6.25 X B (om) — 492 i () +5

| 90UX(FE(ke) +6.25% B (om) ~A.92X FE () — 161

T~ 100 kY A b ok

B SRS EEH L A (PAL) (B i)

18~293 | 1.50 | 1.75 |

e N s T e
soem e BT
e e R T

S0 A Ao FeTHTILASTE (2010 400 T B Ao> e B | e et 25 s 5. 50, A5t
2000 1 HFD

W I AN F—HERORMTHY, WroOWBESFLET S, T055H, [
WABIBIT LA NF - HREOWMEFETRLEMTH 2 L ENENE B
MRETH L, ToREE, KEO) LBEE MDD BEMMEEE VT AL F—

MR AWET 5.

F 7o, T AN F - P SRR B = B4R L XL (physical activity
level : PAL) EEFES NS, L7225 THE T AV X — LB LS00 < Bk
HEI L~V (PAL) & LCHE SR A, [BERAO ISR (2010 RO ) Tk
KIDIHTIHEH L AN E ZEBIIHT, TRENOPALZEELCWEY. 70
MU ETHEN TR mEE TR EOFIHR | OBEOPALIZ L70 EEELTE
D, LOEFERBETERTLL, EEZAINVF -LERIEIBE60kg DFHEIR
215 keal/kg B/ H x60kgx170=2193keal & %2 b, L MES0kg D5 & 72 &,
20.7 kcal/kg RE/H x50 kg% 1.70= 17595 kcal &£ 72 5.
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BREORSEECAELE 2B s TR - ERO%E

MESIZ X A AV F—HR RO TORERE LT, M) £ oK
TiHLb0O0, PALOETHAI ARSI, 20~0BAITIOET LIS
#7150 keal T F L, 20 #8480 175 0 PAL 12 90 L CIE 1.28 T TILTF T4 &
DOHEDH B, WK TO 2007 40 A ¥ K TR, EELERE CEYEN 706
%, F¥BMI 256 kg/ni) O 40 F —iHE AL 10 a)ﬁﬂ FoRE RO P 2326 %
250 keal/ HOERIEH-DIZ$5 5 & 32425 keal/kg &% b

FTREEREBEBUSDHIDEATLS
@f@”’%m5®<5mli»$~%ﬁHbTM%#tm5&,%4@£5t
TOMLETHETT 24600, 69 METOBREIHZLALMBOBEESIT
WAL, ZOBICEBOBU LSS ENTVAIEEEZS L, WETTRICAT
TWBERBIEL ODNENTWS I EHSbhs. BREERSEETHD.

T ERERAN I AY —ERBL S VICERWHIE (Fi 23 FERERFENE)

I =W
y_g@mw,¥“ ; |
T (keal) | ik ) 407 1 692

BE® 2w a0, : 7 193 , 66.4

B3

1} I\L)S A, etal? Bu metabolism and age of adult man. Metabolisn L 574-587. 1473,
2 Henry CJ ¢ Mechanisus of chinges in basal metabolism during ageing, Eur J Clin Naore 54 (Suppl 39+ $77-21, 2000,
3 Poehlman ET. et al. * Determinants of decline in resting metabolic rate in aging females. Am [ Physiol 264 (3 Pt 1) ¢
E450~5, 1993

Poehlman ET ! Energy expenditure and requirernents in aging humans, } Nute 122 0 2057-2065, 1992

4

Gaillard C, et al. © Epergy requirements in frail eiderly people i a review of the filerature. Clin Nutr 96 1 18-24, 2007.
B G5 0 B AT Ao S HHRIUIEIE (2010 4R R0 T O R A o Y BURIOE ] 8O S8 EW. ppad-6L 38—
2008,

Ganpule AA, et 2l Interindividual variability in sleeping metabolic rate In Japanese subjects. Bur J Chn Nute 61 ¢
1256-1261, 2007,

§) Harris JA, Benedict FG 0 A Biometric Study of Human Basal Metabolism. Proc Natl Acad Sci USA 41 370-373. 1918,
4} Food and Agricultural Organization/World Health Organizations/United Nations University © Energy and Protein
Requirements. Report of a Joint FAQ/WHO/UNU Expert Consultation World Health Organization Technical Report
Series 724. Geneva, Switzerland, WHO, 1985.

et

-1 O e

10; Mifflin MD, et al. ¢ A new predictive equation for resiing energy expenditure in healthy individuals. Am J Clin Nutr
51 241-247. 1990.
11} Roberts SB, Dallal GE © Energy requirements and aging. Public Health Nuir 8 (7A) * 1028-1036, 2005.
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ﬁm%%@@mﬁﬁﬁﬁﬁﬁuU@3< Eﬁ%%@%kpﬁﬁé

B BEIESORES L CHINCOEEHS RIS RS NTU3,
EHRETR, BERESA3EQEOMEH LU BRE B LNV

g ORERESOOOEHEDERE
R ENNC A D, HAAORISAZ DRI E Ao F W, TEPTIGRE. T
WRFEALFEASCMAERG, AL ) Ay BT & UTEN SNLIZED, v 7 o
Fe LT A & IR OB A ST &2, SR H OFEEOHR
WE N, AETEEER O TR O R L AR Yy FThA. L LIES,
Am@ﬁﬁmmww.w%ﬁwﬁﬁ@%W%%W%W%w@mﬁmHéﬂ&mﬁ
D, NS IEEC A A IS B IR RS I OB, v o Xz T ORI
O—27y 7&EI, BREOMDY DR CERHESHTERSNAIZE->TwA
&mﬁﬁwui%.%%%@#K%béﬁﬁﬁ@&<.1“%thﬁ% QUNE
MR 74 B B HERIE, SEREO T, BIEREEOMRER 22 ka ML Tw
B, Lo LRGSR EHGICHE L TR~

&R IC KD BREEDE(L
BT, FT2EL0E LEAREHENTERT S I A TR IENFTER
WVEBETH D, ML & LIZ I OMBROEN L S CITHEEOET AR 5 2 LAY
LRTWVS, —HEIITIE 40 B E D S 05~1.0 % REM A B F 7w L 20~
40 BERRLZIZ A 50 % AR THO SN AR LT, 70~80 O &
TE2B%ETERTT S &#Wkéhfwé“.M%K%7%%W®ﬁ&u%ﬁ
DETFIZOEM->TEY, WorCHBEEOEN ) A7 ZHELTwLDAL LT
BHRBRBENI 22712 k- TEY, B EIIBVWTHEFNCL EHLOTE

354 | mvE SATUAOILERBOEL

- 60 -



EREORBEMBCUERIE )R LEOTEOEL

RRRETH L, FHHEOWAETI type T (#E ) ORDIZE-TEY, HA
ML O D370 & T HHAMIBE RO TS S epfoh s,

C BhanZr ER?

1989 £(C Rosenberg (&, BEHEONBENLITBOBEEOMGBEL LY EE
ETHY, MBICHESBEFEOR D EEHEORT, BE), BE, IILF—H
BRECEEBETRELT, ZOBKLEOBERZER LA FORIORTHDT
[ axXZ7] (sarcopenia) EWVDBEFEIB LY. HLOHPILIXZTIEEE
BHEORSEEZLTWENEE, BREATTHLEN BHBEESOLESIC
PiYEDo/ 2008 HEICI—Ov N\ EROE LEEERES, BRRERICHET
BEELYFILIRZFOEENE1 OLOICEEEINALT,

EEI YN OANRZTPOEE

1. BhesER

2. BhET

3. BEEEHDET

BAATIE LICHA B 2 3 723008 3 % e oG

SEOBBHAME, UTOURIIIBETS.
- EEIOYRD
< ESEHEEREOU R

BRI ZEHE D EE ~anabolic resistance &3 7~

RS OZEMIIMBEARIEFELTEY, 35UUBBEARENERNOEK L&
NG AL THES (B1). DAL, BEREOBEHESeRkIcEEs
IR L THE L CETL, Sl TwaeEZ LR Tz Lal,
TEDE C OME TP A L ORHRHOMELER. S FOERIC X 2 HEIEE
EALEBRDONGVESNTWAEY, L LAEETIE, HEHOEGEZHNT 53
TETLET, L& ADEHREI, [ V2 VIS EAHERAEADOIE OB
WEEPHET - TS,

ERHAERIIZES I STV I FURBOEET 525, ROVEELI7FLEL
Ttk a mammalian target of rapamycin (mTOR) complex I (mTORCI) % & TN #

D TF IO the 70-kDa S6 protein kinase (36K1) &, the eukaryotic initiation factor
4E-binding protein @) Y E{bAiH 5 (B 2), EMEIHEICE - Td mTOR 2413
HEBOBEPEEINLD, BEEHELLRL THBECHERROZOY 7L
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A BIDAEA
AR
G Sl
i
\w
AR \\ RS
. Class 1 PI3K
N '
MTOR ¢———AKT
F T \’ L
o) / FOXQ
SBK1 4E-BP]
| ) |
mS6  elF4E MuRF1  MAFbx/
atrogin-1
APEFY - IOFFI—A
FEOOE

4 It 3HEEERHE

4B-BP : eukaryotic initiation factor 4 E binding protein 1, Akt ! v-aktmurine thymoma viral oncogene or pro-
tein kinase B {(PKB). elF : eukaryotic initiation factor. FoXO © forkhead transcription factor, IGF-1 | insulin~
like growth factor-1, mTOR @ mammalian target of rapamycin, MuRF1 : muscle ring finger-1. $6K * ribosom-
al protein S6 kinase, rpS6 ° ribosomal protein 36.

356 | 8VE S4 Y 7LERBOEL

-62 -



ERHEORBERICHELIEE 3R LFoERMOEL

EUSIARFSTH L LRE SR TS,

~~~~~ JF, HEEOSRICZS T T LSERE (AN L v 2R F Y - SuT
IV —b%, A= T V= YUV LFERE), FlEboTWwA LY FF
) H ¥ TH D atrogin-1 2 MuRF 1. 7 calpains 2 KO BREEOREHIZ L v 5
BHOSRPMMEES NS, ZhASOBHEARBIVCEROBEETZT 2003 T2
BRI ST wln,

BRI L2 EBHEASHRUEEREONP T I VEBREO FHICKREL TS
W, 7I/BOBRE~ORBIZLYHERIZERICEDS. LIALEFOBE,
BT I /BMIRFOMBIE AL, LETIJBRIKFELTYWA, Ehbijus iy
i mTOR # NS 2 EA3CE, FOBEO 4E-binding protein, S6K1 % ri-
bosomal S6 2NEHEAL 34, BEEHAFUENE. LodhFo T, ABCHES R
AHEEHIB AEEEMFLELAT I /B Flios b refiltvni o #F

AohTwa

FrliE Tl A (BRI B S N A BRI BT 5 HEH S RAEE
FHBLUTETLTWA Z s S Tw b, 1% anabolic resistance & &
AOBTE, BEE OB O FE M EIE I O anabolic resistance (23 % D Tl

BVMEBEINTYE, 20 10O BB TIEER L &0 H o il
PET L, FOHMPcEESRICLELRT I VBOBED LAVHESNLS
WREMEASE 2 bR Twd. E5HIC, HEETET IV BRONHAABRTE WD
BHEMHTHERENE7 I VBEFETLTwA LW IHLHEY. L L, §uio
IR G IHMLL 22 B oML, MIULEIE S EEFEDRELEN LV L
AR R AL, RS T RIS TR T 3 B0 LR AR 5
nn?

— . EEE OB TSR T S S ICERE LS LT, BE

HAEREZHET S mTOR DY Y EELL S FILEOTRO ¥ 7 F Vit LT
WA I EMEEEN TS (anabolic resistance). Lard, 4 YA L OFERES
FRDHIE R ARBE ClIA B VET L Tw R L okER, 4 YA X OMBREAEK
REEFEBETETLTw 2 LoMELHL ™Y, BREOCFRH TR 0l
Ty DL EWEC L2 BEAEHESHHEER & HLRL TH, LhmtEons v

Mmﬁ%%kéﬂé“m.%®ﬁmmﬁkmﬁau 20, MLEOT I 78
RIS ES L FEEFHOFHWICLEL, SEEOHATIE mTOR R#£ O T
w/ﬁ%wﬂ+ﬁ¢ﬁuﬂ Nz, LnHELORERHL .
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%@tﬁ%l&:%ﬁlﬁ%

G T H W EE S AL YA Y ) & o S A X D B ERE OFD
L%@&:tﬁm#ofw%ﬁ et T, ST R o R T & B oIS

LHERHGOEAHSROTEFEEELDBELTWE LHE S TwE2S, &
O F 2T 0

mﬁ‘%ﬁﬁmwmm%ﬁaLT&Am%mm%¢ WHO % & i 5o
0.8 g/kg/ B AR SAL, TH AR A O FHHEESEEE 2010 42 5EHL T3, WfipEicow
T085 g/kg/ HAMEHE L ST Wwa, IReEOMIE, FICgEHEMMITEICI R

HSAesiRe L LTwa, —07 @A BRI 230 &I T O gk A 25580 &
N IS OIS S B R A LT T A O R Y BLE T SRS
LeahTwh, FKEE BRI E 08 g/kg/H T 2 MMHER L7226, 3EA
EORHEE THMH OO PRE SN TV A Y ANk X s E TR EAH

2T IJWHIH L THATORBESEEEEH LR UISHPMEFTLTED (an-
abolic resistance), TNEMWHET L0 IVE {07 2 7B ETHAICE 2 A
V¥ 8 A L DEZ NS A, EEID, 10~13 o/kg/HERE o & A U &

BT OBINA S L OWFECEIE ST WD Y, BBENC L A EEREE, 5
EOEREEMNE L L 2B IFEEI 5 nwE blE s Ty 5,

EHERENECBRBER

T Houston B OB EE (T0~79 ) 2.066 L0 EEHENBHO Y — Mk
UOBEEERES 5 5L, 3 ERICEL LA RIS E - IR SR O

HEET-72". HREMIOZEL HDY—SEYOBRERSDPRVMEER
EFEL o UICHMESEFHEORI DRED 5. ZORTROBPDBIEH D
A —HEYOERELEOROZVROEREEREE 1.1 g/keg/BTH .

B 3k

12 Shorl I\R Nw: I\S 1" he ef(eu ok age on progein metahoizsm Curr Opu Cm Nuts Memb Carg 3 .3‘9 44 "000

2} Rosenberg IH - Summary comments. Am J Clin Nuty 50 ¢ 1231-1233, 1989,

3} Cruz-Jentoft Al et al @ Sarcopenia : European consensus on definition and diagnosis : Report of the European
Working Group on Sarcopenia in Older People. Age and Ageing 39 © 412423, 2010

4} Volpi E, et al. : Basal muscle amino acid kinetics and protein synthesis in healthy young and older men. JAMA 286 ©

1206-1212, 2001.

Kumar V, et al. © Age-related differences in the dose-response relationship of muscle protein synthesis to resistance

exercise in young and old men. J Physiol 587 (Pt 1) 1 211-217, 2009.

Volpi E, et al. © Essential amino acids are primarily responsible for the amino acid stimulation of muscle protein

anabolism in healthy elderly aduits. Am ] Clin Nutr 78 @ 250-258, 2003.

} Norton LE, Layman DK ! Leucine regulates translation initiation of protein synthesis in skeletal muscle after

exercise. ] Nutr 136 @ 5335-5375, 2006.

Boirie Y. et al. : Splanchnic and whole-body leucine kinetics in young and elderly men. Am J Clin Nutr 65 : 489-495,

1997.

On
—

o
—

3

3

358 | BVE S TYALERBOBEL

-64 -



ERESORBERCAECHE B LEOHRBOTL

‘kgg_eusnme} Quintile2 Quintile3 Quintiled QuintileS

-2
R
]
B —044+—
%
=
O —061+—
Z
1t
’ -0.81+—
N

EEHHERE/ 9 o 1 3 0
A 11.2% 12.7% 41% 158% 182%

HWEREER
0.7 0.7 0.8 0.9 1.1
(g/kg/H)

EE AU - THBEN-EOHBENBOS SO I EMOBRERFEEL

SRR O R EE (70~T79 §8) 2066 R OBREOH Y — B ) WA PR ® 5 4L, 3EHORIRNEK
ToEfbw s, BT TR ET T EE A,

(Houston DK, et ab * Health ABC Study. Dietary protein intake is associated with lean mass change in older,
community-dwelling adults © the Health, Aging, and Body Composition (Health ABC) Study. Am J Clin Nutr

87

93

r—
=%
Peat

163, 2008 X H 51 - 8%

Eoopman R. et «l @ Dietary protein digestion aad absorption rate and the subsequent muscle protein synthetic
response ary nol different between young and elderly men. ] Nute 139 1 1707-1713, 2009,

Wilkes E, et al ! Blenting of insulinmediated proteciysis in leg muscle of elderly subjects may contribute to age-
related sarcopenia. Am J Clin Nuly 90 (5) @ 1343~1350. 2004,

Rasmussen BB, et al. ; losulin resistance of muscle protein metabolism in aging. Faseb J 20 1 768-769, 2006.
Cuthbertson D, et al @ Anabelic signaling deficits underlie amino acid resistance of wasting, aging muscie. Faseh ]
19 © 422-424, 2005.

Rennie MJ : Anabolic resistance ; the effects of aging, sexuud dimorphism, and immobilization on human muscle
proiein turnover. Appl Physiol Nutr Metal 34 © 377381, 2009.

Cuthbertson D, &t al. ¢+ Anabolic signaling deficits underlic amino acid resigtance of wasting, aging muscle. Faseb ]
19 ¢ 422-424, 2008

Bohe 1, et al ! Human muscle protein syathesis is modulated by extracellular, not intramuscular amino acid
availability ¢ a dose-response study. | Physiol 552 (Pt 1} @ 315-324. 2003,

Drummond MJ. et al. ¢ Skeletal muscle protein anabolic response to resistance exercise and essental amino acids is
delayed with aging. J Appl Physiol 104 ¢ 1452-1461, 2008

Houston DK, et al. ¢ Health ABC Study, Dietary protein intake is associnted with lean mass chunge in older,
community-dwelling adulis : the Health, Aging, and Body Composition (Health ABC) Study, Am ] Clin Nutr 87 : 150~
155, 2008.

3 Campbell WW, et al - The recommended dietary aliowance for protein may not be adequate for older people to

maintain skeletal muscle. ] Gerontel A Biot Sei Med Sci 56 ¢ M373-380, 2001

} Wolle RR. et al. * Optimal protein intake in the elderly. Clin Nutr 27 : 675-684, 2008.
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F.AFCHRIISERE I L THA S BT EG T RICE LIRS 2 L 0BG
IHTHB, ;?:;m%‘i TERNERER LT 2 7Ry w73
EO T EPMSN5H, —H LRS- 545G T 5. 4
7y B — W DR BRTwA Y, 35100 iz L AT U -l
RO RG T RIZG A S EEL MG B hRbs Ik g;-jan BALT G T
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