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M7 XEE TR LZELT. KE/BW).

BFOEYIHLT X ME, & E 40cm OFF
ERWTITok. HBREICIE, HFICE-T,
EIPOAULERLEMEEZTESEITR 10

E#ED R+ XHIICHERLE. ZOBIC, BREIL,

62

HEREOBIBHFFIIMNTWDEI L E, I
ERofe b FIEBRERAMBTTNDZ L&/
RBL. 10BICETSRMIE, Ry 7 TR

vy FERVWTEHAIS N, BT 2 B 21TV,
BWHoORMEZHEMELE.

[£5%2]
HREIL, S1REMPD TTRETOBEIIEK
ULt 19 4 ThoTe. BREOFE, FE,

FEOEHER CIREREL, 63.5+7.85.

159.9%+8.4cm. 58.6*£9.7kg Th»7=.

AT 4 A VEHVTREKILBE#1%Signa
1.5T, GE %81, USA ; magnetic resonance
imaging : MRDIZ & T, HHOKEBRERDE
ft L7-BlrES 2 MG L. TIHRARAY
a—iE(R Y R LEFRE : 500ms, © o —B&f -
10ms)

ZRAWVWT, = U v 2 X256 X256 DHEFFRIK
28~32 T, KBFHEAIORE ELHETRTA

ZE 10mm, ¥+ > 7 Omm THE{E%RE L.
TREOWELENT, BT 4 24 VA THEH
ZREMESEMEMIER ThHo. Tt
&, BREFOKRBEBEIHERMLRZNE D1,

BBEHRUCEROTFTILY vy ave ANk &
LI EIL, BEiRALHTY 7 F(SliceOmatic
verd.3, Tomovision ##) %A\ THFENr-.
St Licipid, WEBBEh R RAGRE Td 5 XARIUER
& Lic. ¢ NTOEBRT, KEBMEEFHOR
SR, ME, IBAEBRIEFTE CE 25211k
Wio. RKBMBAGROFE ML, UToRICES
WTETo 7=,

KERVUEEAF & (cm3)=10 - £ ACSAk



ACSA(anatomical cross-sectional area) : fi#
FRWT I

k : BEHH S k F B O
TRTOEBRDOIHIE, —ADREFIZ X > T
bhic. BER L3N OBELZHRARB 1D,
FRICHEBIZH>E BE2EXT3EGH 2T 72,
ZOFER, KBNEGEEEOEERLIL,
2%KRETH o7,

KE RO FOEEY SLHT A MzoWT, EB
1 LRFOFEEZHACTHIE L. Y abHE)
PO —HBELEHT 2701, THKE
REBEFPLHARET)IEZ, RF—ABDOX DY
—ZMAWT0.5cm BALCEAILEZ. 2L T,
UTORIZESNT, BV b% 10 [T 5B
DR —HBEZFEH L.

JEY SLH T —$BIE (Nm/sec)=(TBER-0.4) X
RE X 10/FE D SLHICE U= B

TR, FRERUCEY LHIZE L -EE OB
i, EhEhA—tam), =a2—FNEYR
Bsec) ThH o7z,

F, EROXIICEBLERY—HEEZL KE
L OBRE, KR 1 OHBRERTbhbh OB
RETHELZ 1I0EH»1O 89 RETOBMR
U&tE 792 £SOV THRET L=,
TRTORERBIL, FHEABERZETERL
. FREHREROBRIZ, ©7 Y OfEM
BB EZ RO, HEHLEIX, ety 7 b
(SPSS12.J, SPSS Japan, Japan)# Vv 7=.
WENDOBRE b HEKER, ERE 5%RIG L
L.

C. MEmRLER

1) WFDOEYIHEZ A A& KE & OB

63

BT OREDSIE 7 4 ML, BB L2 (KE,
r=-0.293, p<0.001: Fig. DR EEH -V O
fifg bv2 (KE/BW . r=-0.380, p<0.001:
Fig.2) LHEAMBBEGRERDONE. $ik,
KE RO KE/BW BEVME &, Y b2 A A
DEAERKEVEMRD 7. ZRLOER
X, BFTHYILT R F BB RO
RIS 52 L OEMEETRT LOTH B,

2) KE & KERMsRfE & & 0%

BE M7 IIFFRICIVREEBEINS Z L38E
INTW3, £Z T, KE & KIBUGEHEL D
BfRZ R, mEORICIIFEERENIHES
BARASER® b (r=-0.942, p<0.001: Fig.3).
SFY, BHEFHOHERIIBMHE LY 2RE
THEFERTHBEEZ2bN5,

3) WFOBEY LU —IGE L KIBRIIEES &,
KE & OB%

FrF DY SLH T —1EE, KIBMNEEG &
(r=0.799, p<0.001: Fig. ) R} KE (r=0.742,
p<0.001: Fig.5) & HEREDHBIMENRD &
nie., £, BFOEYIbAY—{5E L (kE
H7- D OXBUIEFHE (r=0.644, p<0.001:
Fig.6) R U KE (r=0.582, p<0.001: Fig.7) & D
2, AERIECHERFENRS -7,

KR 1 OFEREOT —ZIZOWTC, WFOEY
M HT—# & KE (r=0.684, p<0.001:
Fig.8) X U KE/BW (r=0.463, p<0.001: Fig.9) &
DEFRERARZEZ S, EHELLAERRIEDH
BIBIRASEED bt



4) FEHHOKFOREY SLLEME U — & KE
L DB% (Fig.10) |
FEBBICRBWT, BTEYLLEE V-
KE L OBRER S L. WTNOFEHEICBW
THEVWAERECHBBZIRDbNE. =
DOFE, ERIPPDLOT, BFEY SLHLEME
ISR OBEE R FFET 2 FEL LA TH S
TEERTHDTHD.

D. &

PEDX Sz, OB SLHEWETOEMEN
74— R, WO LIl B hiE s
LTHEBTHEZLERTHOTHS, HTFD
FE D ST HENMERX B BATEIC BT 2 EAN 2 H ik
EMEL L CRELBSETTEAEETH Y., 2o
ZORMORELHE THEZ b, —BFE
BEiZBWTHACOHEKENEZRIET S HikE
LTHRETxLEbNS,

64



30
r=0.293

0
°
4 n=516, p<0.001

-t
\

7
e

L9

o

JEEY

T

10

0 100 200 300
HEPA (R /L 2 (Nm)

Bk O =ik

Figure 1. £ (@B T E 4 4 L LM BR b7 & OMEFE

65



40

30 o r=0.380
0 n=516, p-0.001

25 A (s

ke

l: §
1
a

10

eI RER R

Pl
T

0 10 2.0 3.0 4.0
B 20 DR RRE e (Nm/ kg)

O Bk SN2

Figure 2. 57 ©o30E 0wl & o A 0 (I S 0 0 o0 BERIER R R oo o 2 oo liE

66



HEMY EIRAE » 2 (Nm)

2:5'0 F
O
200
200 r=0.942
n=38, p~0.001
150 } |
100 }
50 | K
0 500 1000 1500 20060

KGBISETS & fem®)
O Bir O uft

Figure 3. XULIYSARR i » SEIERRE o & 2 s

67



400

"
25
i 300
[N
~ )
& 3 200
=
& 100
<.
i?_

0

1=0.799
n=38, p<0.001

500 1000 1500 2000
KB IYER AT ik (cm$)

O Bit O &tk

Figure 4. £F (-OFE Y L@ {ER O 0~ L KERINSER, Bk & HME

68



400

r=0.742 8

n=37, p=0.001

300 p

bihad 30 < J5En

{Nm / sec)

A

100 } ol
o

feFarEn

(-]
(1 3
[=]

0 50 100 150 200
EEMQImEm b A 2 (Nm)

@ Bk O &tk
Figure 5.8f (- ) 7L HMEP /37 — 588 & MR b A 2 » ORSEE

69



400 p

T=0.644
300 } ©=38 p=0.001

B s fiidn

{Nm { sec)
9
=
S

I
AL

e

1006 p

e

& "l "

=

0 5 1 15 0 25 30
BT b B ey AKRIYER AR R (emd/ kgd

O Bh O ki

Figure 6. £ 1 v00E 0 sn L@ R 40 — RE - (R B0 0 ok BERER B - R

70



400 p
r=0.582
& ®
o n=37, p<0.001
§ 300 |
)
L]
o 200 }
=g
Pl
I 100 p
-
&
0 10 2.0 3.0 4.0

EHS 20 OEME PR ~ 42 (Nm / kg)
O B O &

Figure 7. £ {0 D L LB (Ecp R0 —{{E E (B4 2 ) OFEMANNR kA 2 > ORYE

71



300

(Nm / sec)
[N
o
(=)

100

55 FOEE N 3T, oY —

Bz {miE v 7 (Nm)

Q B O %

Figure 8. fij (D D st @ifEd 080 — G - EEMEBR b 2 & DMi%

72



400 p
5& [
z
| 300
F,\
2
5 ¢
& 2 a0
g 100
i+
¥ n=516, p<0.001
0 1.0 20 3.0 4.0

RS LD OEMEBR L2 (Nm /Eg)

O B O %kt

Figure 9. ¥ (DI 0 S LB (E D/ $0 — 15t » I 5 A 0 ORI b 2 & RS

73



600
gg 0
. 400
': ?3
o
B
= 7
@ 200
i

0 100 200 300 400

EEIRERIEE b o (Nm)

50-B9EE{E (TTA), r=0.714
60-69RE(E (24T A), r=0.68%
TO-TORE( (200.A), r=0.640
80-89/E (% (TA), r=0.639

® 10-19%%{% (97 M), r=0.539
C 20-295%{% (53 ), r=0.721
O 30-397%f% (FO0AL), r=0.730
O  40-49%MR (41 A), r=0.661

e ®© C o

Figure 10. fi7 (BN SLEUN{EF D~ 7 — {588 » BEAERINE b 4 7~ 02 F9i%

Ewooal B Ay o wH

74



HMRBREOHITIZEET 2 —EX

&8
EERDL | RXFA M4 |EE260 | F £ 4 (MRS | HiRd HERE| —
BEEA
2L
RBREKAL RXFA V& | RBREL 5 R=Y HARE
Ikegawa S, Muscle force per |J Strength |22(1) 128-31 2008
Funato K, cross-sectional Cond Res
Tsunoda N, |areais inversely
Kanehisa H, |related with
Fukunaga T, |pennation angle in
Kawakami Y |strength trained
athletes
Akagi R, Establishing a J Strength |22(1) 82-7 2008
Kanehisa H, |new index of Cond Res
Kawakami Y, {muscle cross-
Fukunaga T |sectional area and
its relationship
with isometric
muscle strength.
Tanaka NI, |Difference in J Physiol |{26(5) 527-32 (2007
Yamada M, abdominal Anthropol
Tanaka Y, muscularity at the
|Fukunaga T, |umbilicus level
Nishijima T, |between young
Kanehisa H |and middle-aged
men.
Kubo K, Age-related J Gerontol {62(11) [1252-8. [2007
Ishida Y, differences in the |A Biol Sci
Komuro T, force generation |Med Sci
Tsunoda N, |capabilities and
Kanehisa H, |[tendon
Fukunaga T. |extensibilities of
knee extensors
and plantar
flexors in men.

75




Muraoka T, |Effects of muscle |Cells 187(2) [152-60 |2008
Omuro K, ) Tissues
Wakahara T, |cooling on the Organs.
Muramatsu |stiffness of the
T, Kanehisa h
H, Fukunaga uman
T, Kanosue K |gastrocnemius
muscle in vivo.
Kubo K, Effects of Med Sci  |39(10) [1801-10 [2007
Morimoto M, . Sports
Komuro T, plyometric and Exerc
Yata H, weight training on
Tsunoda N,
Kanehisa H, muscle-tendon
Fukunaga T |[complex and jump
performance.
Tanaka NI, |Applicability of a |J Appl 103(5) [1688-95 (2007
Miyatani M, |segmental Physiol
Masuo Y, bioelectrical
Fukunaga T, |[impedance
Kanehisa H |analysis for
predicting the
whole body
skeletal muscle
volume.
Ro A, Significance of the [Masui 56(7) 801-7 2007
Kageyama N, [soleal vein for the '
Fukunaga T' |pathogenesis of
deep vein
thrombosis leading
to acute massive
pulmonary
thromboembolism
Masani K, Larger center of |Neurosci [422(3) 202-6 2007
Vette AH, pressure minus Lett
Kouzaki M, |[center of gravity in
Kanehisa H, [the elderly induces
Fukunaga T, |larger body
Popovic MR |acceleration
during quiet
standing.

76




Oda T, In vivo behavior of |J Biomech {40(14) {3114-20 2007
Himeno R, C |muscle fascicles
Hay D, Chino |and tendinous
K, Kurihara |[tissuesin human
T, Nagayoshi [tibialis anterior
T, Kanehisa (muscle during
H, Fukunaga |twitch contraction.
T, Kawakami
Y.
Kubo K, Effects of 6 ScandJ  |18(1) 31-9 2008
Ishida Y, months of walking |Med Sci
Suzuki S, training on lower |[Sports
Komuro T, limb muscle and
Shirasawa H, |tendon in elderly.
Ishiguro N,
Shukutani Y,
Tsunoda N,
Kanehisa H,
Fukunaga T
Kubo K, Age-related Med Sci  [39(3) 541-7 2007
Morimoto M, |differencesin the |Sports
Komuro T, properties of the |[Exerc
Tsunoda N, |plantar flexor
Kanehisa H, |muscles and
Fukunaga T |tendons.
Yoshitake Y, |Modulation of Muscle 35(6) 745-55 (2007
Kouzaki M, |muscle activity Nerve
Fukuoka H, |and force
Fukunaga T, |fluctuations in the
Shinohara M |plantarflexors
after bedrest
depends on knee
position. '
Kouzaki M, |Effects of 20-day |Acta 189(3) |279-92 2007
Masani K, bed rest with and |Physiol
Akima H, without strength |(Oxf)
Shirasawa H, |training on
Fukuoka H, |postural sway
Kanehisa H, |during quiet
Fukunaga T [standing.
Wakahara T, |Fascicle behavior |J Biomech [40(10) [2291-8 {2007
Kanehisa H, |of medial
Kawakami Y, |gastrocnemius
Fukunaga T |musclein
extended and
flexed knee
positions

77




Kubo K, Influences of Eur J Appl [99(3) 235-43 2007
Morimoto M, |tendon stiffness, |Physiol
Komuro T, joint stiffness, and
Tsunoda N, |electromyographic
Kanehisa H, |activity on jump
Fukunaga T |performances
using single joint.
Chino K, Oda {In vivo fascicle J 18(1) 79-88 2008
T, Kurihara |behavior of Electromyo
T, Nagayoshi [synergistic gr Kinesiol
T, Yoshikawa [muscles in
K, Kanehisa |concentric and
H, Fukunaga |eccentric plantar
T, Fukashiro |flexions in
S, Kawakami |humans.
Y
OdaT, - In vivo behavior of |J 17(5) 587-95 2007
Kanehisa H, |muscle fascicles Electromyo
Chino K, and tendinous gr Kinesiol
Kurihara T, [tissues of human
Nagayoshi T, |gastrocnemius and
Fukunaga T, |soleus muscles

Kawakami Y

during twitch
contraction.

78




