A

{-stiffizess

Low-Fit High-Fit

P<0.01

P"»OO;. N-S.

[ENER)

—
(3]

—
=

B-stiffness
+3

8 &
6 &
4 4

cC CT TT ¢C CT TT
E1. EEHE N LBHKHE B) (=
H145 NTHFR677 BiEEF2E L HEIARR
T4 IRRAEDEE,

AZEER 1 OFERM S, NTHR BEEFD
TTR2GAET HEIL EHLRHEN
Ba, BIRB{LZERESEEN, KhL
R EVES, BIRELEICHT S RE
R EBEHRIEDH LN SN,

®ER2
BLATMHRELRT A ViRELHE
T5&. BiiDIES5 R lhRESRTA
VNIEBETHHT-M, ERSITBSEL h
2t BEICKIERENEH1 Qb1
Y 200ug LLEDEIXENRBEDE L
BLT, AEICOPREVRTS VRE
b({&{lﬁiﬁ: Lf:o
BREEEREVATA L EDBYRIZ
DULVTIE, B8O 3 A vy YLILEDRED
SEEER AR OBAEBIRELE £ .
2T TCHERLERIR W EM ST, C
25@%&%@&%0&%&%& Bi%TH
LAL. MTHFR688 ) 3 DO BIETFZH!
ATHEDREXRI-BE. TTHOE:
TaxEE LI-IBE., ERESHEEN
ZLEIPLTEVNEDEY LREICIEL.,
EAERREENENEIVENE LY
1EEIEHEMEERLE (B2), F-.
ERREEIE S T-FE O L 5 BREDRF
MAZWLEIRLENELY L FEICEE
#RLTz. ChoDBENSKBHOR
WZLkd, MPREVRATA VREDE
X, £HEESHICE YIEROREENE
THELTHLHEETH-1-. BB, 20D
L3 LBHERERELATA VIBED
BS&E(E. CT 25Nz CC BETIER
shigh-tz,
LILEDEKER 2 DHERIT., BIRFIEED
HLUWMERET & LTS TN And

REVATA VOREIHREVATAY

K BHBSHET 5 NTHFR Bi=F 677 HIEE

39

O—IRR SR & HBREMFREE (R
F58, FhISMAT. BIS T EOER
EVRTA VIEEE LT UVEEICR
BT HE. BECLHREMEROSEE
BOEHL -2, REXNBZRAOERD
RIS EN, FEHTTRESIT,

| ] Lets than crituria

A Light PA
I Mo then criterin

er
MTHPR perotype

2. E&E W), BEE B), P&
C) DAKEHENZLE (B &4
ZUnNE (88 OmpHRESRTA VR
4

D.E. BLER
AHRD_DNDEERIL, MTHR &=
FEREVWSIr—RIZEREB -
TH-o1=h% BIRBELEFRT IBRAT
HARELV AT A o ORBOCERRELD
RBBIETHIBIRRAT 1 TRRIZ, —
BEERO LS HERNERE, BRSO
BEEDHO L5 RBRIRERAREER %



RIFFTZEETIE L= AHEDRBRIL.
KYEL DB TINY L XTORE. H
A LMIFTR SR CHARR L EToRR
HT. BEBShH0ENHS,

CORRIE. £EEFERHBEOFRECET
BHMIRETIBRICE, GHLRYRY D
73 —0EFBRIETTEL. REW
ERL B/ AN-TEOLEMEIEL
RLTWA LR, EREEAZS/
A TFREBBEN TV =L DOHSHELR
EERDOESRE 5 1T TWATh£aET
T5LDTHS,

F . (RBEE/ERRINER
REG L.

G.HIxHRE

1. Murakami H, lemitsu M, Sanada K,
Gando Y, Ohmori Y, Kawakami R
Sasaki S, Tabata [, Miyachi M.
Associations among objectively
measured - physical activity,
fasting  plasma  homocysteine
concentration, and MTHFR C677T
genotype. Eur J Appl Physiol. 2011
Mar 31. [Epub ahead of print] PubMed
PMID: 21451940,

2. lemitsy M, Murakami H. Sanada K,
Yamamoto K, Kawano H, Gando Y,

Mivachi M. Lack of carotid
stiffening associated with MTHFR
6771T genotype in
cardiorespiratory fit adults.
Physiol  Genomics. 2010  Jul
1,42(2) :259-65.

2010

40

2. PRRER

1. HLIEE, RAERTT, NEHE A
T, I LERF, 8 #Z HE
—B, BHUE: SEEE - ERTE)
(CBSEY HRENER: 7/ LA K
fith. ¥ 65 B BAUHERS.
2010.09.18, +3

2. RARIT, HLRE NEHEK (L
X, AHE AEGF AFE
a, BEMER, BERE: LR
&L VA ER stiffness & NTHFR & (=
FEEORRICKIFTEE. F64E
ggfkhﬁﬁ‘%j(%. 2009. 09. 19,

3. E8

BHhRE. ANXTOE—S 3@
EOCY) BEERAR—VIER, V. X
R—YVIRRICEET SR EEE, ¥
10  ZRR—VOTBEELIEE R
wh—YEAR; 200-201 , 2011 , HNARAR
—YE

H. SIWMEROLE - B3GR
1. ¥FE

Tl

2. EMHEESH

L

3. T

ZL



BEFBHPHRARBHE (FRBEE - RRAFLETERFARLEUREE)

WERBEE

BEARABRZHRRE LY LARZTOEHEEDREL
T O 5 HbEDOBAR

WRARE =RE ¥) BETEE - REFEH  RESETRLS
EEHA KSAWEE =E
BB hE EBEHE UHHAY BERK—VESE 38

AWMEDANE, 18~85 ENOEAABKR 1, 804 EERRICHILaAR=ZTFTOBSIH
EEEMRTEETH-1=. LR TFOLBE (BEHEY : NEGE 8
| BD2F) (X, 1855 0 RETOMINEEWRED 2 1BHERERE, TR
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IC& YRS BROYILaR=ZFTOELRIMEIEX, ThEh 6.87 & 5. 46kg/m2 T,
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X BHMTI1.7%& 28.8%, X T 2. 7%& 20. % THo1=. YILaAR=ZTFHEY
DEEBRBEX, EXEBLIYLAEICENMEEZRLE. BIRIZ, YILaRZ7FHE
HOBRHE EERIYVLARICEWMEZRL:. XTFy T4 XEMSHFOER,
DXASRICT K D BEMIBHIE, BHEIKEEH (BM]), REE, S8 ZitiX NI, &
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Li=t->TS#EIE 0L LY ER
LHEBREERRE LHARICE ST, &
WARZTF EARNKECRR R EIEE,
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Figure 1. Relationship between age and the DXA-measured SM] (skeletal muscle index)

in meh and women. Significant correlations were observed both in men and women.
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Table 1. Physical characteristics of subjects in young men and women (age < 40 yrs) .

Men (age < 40yrs)  Women ( age < 40 yrs)

n=266 n=263

Age (yrs) ‘ 282474 28.0+7.0
Body height (cm) 1734455 160.4+5.8
Body mass (kg) 68.9+9.1 53.5¢7.5
BMI (kg.m™) 23.043.0 20.842.6
Y%fat (%) 16.6+4.8 23.9+5.8
AMM (kg) 26.143.1 17.5+2.3
SMI (kg.m™) | 8.67+0.90 6.78+0.66
VO2max '

(ml kg-1.min-1) 41.6+9.6 36.146.5
Handgrip strength (kg) . 44.8+7.1 29.8%5.3
LEP (W) 18344452 9524254

BMI, body mass index:. AMM, appendicufar muscle mass; SMI, skeletal muscle index:
LEP, leg extension power. Mean =+ SD.

50



Table 2. Physical characteristics of subjects in adult men and women (age 2> 41 yrs).

Men (age 2 41 yrs) Women ( age 2 41 yrs)

Normal PSa Sarcopenia effect  Age Normal PSa Sarcopenia effect  Age

(23) 5) (2=g7) (normal vs. PSa) adjusted @s‘g) (naz_zo) (normal vs. PSa) adjusted
Age (yrs) 583+11.3 67.4%12.1 p<0.001 - 58.0£9.9 61.2410.0 p<0.001 -
BMI (kgm?) 24.6£2.5 22.042.1 p<0.001 p <0.001 23.5£32 20.4+1.8 p <0.001 p <0.001
Waist C (cm) 87.7+7.7 83.147.0 p<0.001 p <0.001 841197 774475 p<0.001 p<0.001
%fat (%) 21.5+4.4 20.6+5.0 NS NS 29.5¢6.1 29.4+4.7 Ns NS
AMM (kg) 24.4+2.6 20.741.7 p<0.001 p <0.001 16.6+£2.0 13.941.2 p <0.001 p<0.00t
SMI (kgm™) 8.61+0.61 7.43£0.29 p<0.001 p<0.001 6388054 5.79+0.26 p<0.001 p <0.001
Whole body BMD (g.cm™) 1.0410.09 0.96+0.09 p<0.001 p<0001  0.87x0.10 0.80+0.08 p <0.001 p <0.001
Arm BMD (g.cm-2) 1.60:0.12 1.50+0.11 p<0.001 p<0.001 1.29+0.13 1.20+0.12 p <0.001 p <0.001
Lumber spine BMD (g.cm-2)  1.09+0.18 1.05£0.19 NS p<00l  099:0.18 0.87+0.15 p <0.001 p<0.001
Leg BMD (g.cm-2) 2.51%0.22 2311019 p<0.001 p<0.001  209+0.22 1.9310.18 p<0.001 p <0.001
VO2max
(mikg-1.min-1) 33.246.6 31.345.1 NS Ns 30.146.4 26.6+5.2 p<0001  p<0.001
Handgrip strength (kg) 410571 353163 p<0.001 p <0.001 26.8%5.0 233443 p<0.001 p<0.001
LEP (W) : 1436+438 1016+376 p<0.001 p<0.001 800+239 630£188 p <0.001 p <0.001
One-leg standing test (sec) 103.0£30.5 78.0£49.7 p <001 p<0.05 94.0+38.8 100.1+34.1 NS NS
Chair stand test (sec) 5.4+1.0 5.7+1.4 NS NS 5.6£1.3 5.6+1.2 NS NS

PSa, predisposition to sarcopenia (one standard deviations below the young reference

data). Waist C, waist circumference; BMD, bone mineral density.
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Table 3. Correlation matrix among measurement values in men (age > 41 yrs, n=81).

One'leg * Chair
Body Body Handgrip standing stand Total Arm Trunk Leg
SMI Age height mass WaistC strength test test %fat AMM BMD EBMD BMD BMD LEP
(kgim?2)  Grs)  (em)  Gkg)  (em) (kg) (oee) () BMI (%) (kp) (gomd) (gkm2) (glem2) (giem2) (W)
Age *
(yrs) -0.310
Body height .
cm) 0.101 _-0.457
Body mass . . *
Geg) - 0.645 -0.308 0.608
Waist C * .
{em) 0423 0.111 0’183 0.768
Handgrip
strength L - - -
Gkg) 0478 -0.574 0499 0.560 0164
One-leg
standing test » *
(sec) 0238 -0.353 -0.083 -0.020 -0.098 0.217
Chair stand
test d *
(sec) -0.103 - 0.342 _0.009 _0.007  0.088 -0.229  -0.178
. - L - -
BMI 0733 -0.055 0.057 0.8256 0844 0.350 0040 0.012
%fat * . .
(%) - 0035 0.164 0.061 0541 _ 0.750 0033  -0.196 _0.046 0638
AW - » L3 - - - *
(kg) 0804 0509 0671 0843 0419 0662 0.122 -0.070 0581 0.060
Total BMD * . . * * *
(g/em2) 0374 -0.161 0.285 0420  0.207 0406 0105 -0.038 0.336 -0.055 0.441
Arm
BMD * - » - = * »
(glem2) 0324 -0.179 0261 0363 0143 0334 0011 -0.075 0276 -0.086 0.391 0.918
Trunk
BMD * *
(g/em?) 0078 0.196 _0.070 _0.110 _ 0.066 0094 -0.085 0116 0.097 -0.110 0.093 0723 0648
Leg
BMD = = - - » » - - -
(glern2) 0362 -0.203  0.320 0401 __ 0.156 0411  0.116 -0.091 0288 -0.067 0.464 0948 0.840 0.590
IEP L Ed - - - * - - » * » L]
(W) 0616 -0.657 0.443 0488 0109 0675 0309 -0.380 0.296 -0.134 0.726 0.358 0.258 0.014 0.401
VO max * * » = .
(ml/kg/min) 0078 -0.352  0.136 -0.170 _-0.378 0005 0133 -0.182 -0.304 -0.623 0.140 0039 0023 -0.051 0097 0393
* p<0.05
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Table 4. Correlation matrix among measurement values in women (age 2 41 yrs, n=201).

SMI

(kgfm2)

Age
Grs)

Body

height mass WaistC

em)

Body

(kg)

(cm)

strength
(kg)

One-leg Chair
Handgrip standing stand

test
(sec)

test
{sec)

BMI

(%)

Total Arm Trunk Leg
%fat AMM BMD BMD BMD BMD LEP
(kg) (glom2) (giem?) (glem2) (giom2) (W)

Grs) .

-
-0315

Body height
em)

0119

-0.382

Body mass
{kg)

0.762

-0.347

0.321

Waist C
fem)

0.564

0.021

-0.042

0.303

Hancigrip
strength
)

0372

-0.475

0.493

0.325

0.039

One-leg
standing test
(sec)

-0.125

-0.271

*

0.146 -0.163

-

-0.287

0.164

Chair stand

(sec)

0.176

0.075

*

0.158

0.222

-0.174

-0.326

BEMI

0.723

-0.159

-0.179

0.372

0.860

0.072

+0.246

0.127

Y%fat
(6}

0.161

0.030

-0.297

0.570

0.704

-0.216

-0.198

0.206

0.753

(i)

0.839

-0.454

0.636

0.762

0.406

0.564

-0.016

Total BMD
(glemg)

0457

-0.691

0.488

0.450

0.091

0.495

0.141

0.060

-0.087

BMD
(glem2)

0411

-0.686

0.450

0.393

0.081

0.485

0.129

-0.054

0.457

-0.045

0.208

0.169

:0.112

0.117

0.625

0.567

0.923

Trunk
BMD

glem?2)

0358

-0.435

0.321

0374

0.163

0.336

-0.024

:0.075

0.219

-0.039

0.455

L] »

0.674 0802

BMD
(glem2}

0.467

-0.619

0.448

0.462

0.138

0.448

0.133

:0.095

0.243

-0.055

0.609

- »

0.956 0.867

LEP
W)

0.503

-0.497

0.348

0.519

0.282

0.533

0.051

:0.274

0.355

0.044

0.581

0.524

0.132

:0.213

0.134

-0.170

-0.364

0.188

0.155

-0.201

-0.264

-0.556

0.169

0.289 _ 0.252

x

0.248 0.132
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Table 5. Relations of SMI to variable using univariate and stepwise regression

analysis (age 2 41 yrs). Predictor variables that had an F value of 4 or
greater were selected for stepwise regression analysis in three variables
both in men and women. BMI, waist circumference and age were selected in men
and BNI, handgrip strength and waist C were selected in women.

Men ‘Women
(n=81) (n=201)
. . P value for . . P value for
Variables Slmplfe Partna‘l partial F value Slmpl? Parna_l partial Fvalue
correlation correlation X correlation correlation R
correlation correlation
8‘;:) 031 015 NS 752 032 0.07 NS 0.72
BMI 0.74 0.74 <0.0001 10991 072 056  <0.0001 10490
(kg/m2)
X;’;“C 042 048  <0.0001 2583 0.56 0.15 <005 520
gg"g"" strength 048 0.11 NS 0.87 037 0.40 <0.0001 5377
g::)"eg standing test 024 0.14 NS 1.46 0.13 0.04 NS 0.16
g‘:;’ stand test 010 002 NS - 009 003 0.03 Ns 0.23
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Table 6. Prediction equations of SMI using multiple regression analysis in the

development group (Men, n=187), SEE, the standard error of estimation.

Prediction equatios (kg/m®) R’ SEE  Fvalue p value
One SMI = 0.220 x BMI + 2.991 0.56 0.35 231.21 <0.0001
variable ’ ' ’ )
Two SMI = 0.363 x BMI — 0.058 x Waist C + 4.523 065 038 17241 <0.0001
variables
Three SMI = 0.326 x BMI — 0.047 x WaistC
variables — 0011 x Age + 5.135 0.68 040 12831 <0.0001

Table 7. Prediction equations of SMI using multiple regression analysis in the

development group (Women, n=679). SEE, the standard error of estimation.

Prediction equatios (kg/m°) R? SEE  F value p value

One SMI = 0.141 xBMI + 3.377

. = 0.141 x . 0.45 0.14 5599 <0.0001
variable
Two SMI = 0.133 x BMI + 0.045 X Handgrip strength
variables + 2,409 0.56 015 4269 <0.0001
Three SMI = 0.156 x BMI + 0.044 X Handgrip strength
variables ~ 0.010 * WaistC + 2747 0.57 017 2954 <0.0001
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Figure 2. Relationship between the DXA-measured and predicted SMI (skeletal muscle
index) in the cross-validation group. The SMI prediction equations (4
variables) were apbl ied to the val idation group, and significant correlations
were observed between the DXA-measured and predicted SMI.
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