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Figurel Components
and movement of the
passive weight-bearing
exercise.
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Figure 20 MuscleVO: after

passive weight-bearing exer-
cise. Values are mean+SD.

AD: adductor, VM: vastas
medialis, RF: rectus femoris,
VL: vastas lateralis, GL:
gastrocnemius (lateral).

300 %
%
1
E 200
=
®
-
= Restmg Lo
< 100
-
2
-
-

0

AD W RF VL GL

4.0000
ooooooooooxOO0b0cOoO0ooooOooOooboOoo
oooooooooooooooooowooog
ooooosgoooooooood

good

000000000000000000muscleVo.0
Fig20ODOOOOOODOOOOOOOOOOODOOO
[IIZImuscleg'Oz[I AD 129.2+49.60 VM 176.3£64.70 0
RF 199.4+73.40 0 VL 196.6+66.60 O O O ORFO OO
VLDDDDDmUSCIe@OzDDDEI[IEIEI[I[IEI]p<0.05EI
ooooooooooooobooeceLOobObOOO0O00O
ob00o0b001vs3t5130 00000000000
gooooooo

good

gobooboooooobooboo0ooboooo
gobooboooooobooboo0ooboooo
0000muscleVOo.0 000 0013020000000
ooooooooooooooobobooOoooooo
ooooooooooooooobobooOoooooo
goboobooooooboobo0oobooobo
goboobooooooboobo0ooobooobo
goboobooooooboobo0ooobooobo
oooooooooooooooboboooooooo
oooooooooooooooboboooooooo
oooooooooooooooboboooooooo
goboobooooooboobo0ooobooobo

February 25, 2005

*p<0.05

ooooooooooOoooooboooOooooo
oooooooooooooboooboboooooooo
oooooooooo4o0noboooOoObObobboo
oooooooo0wHzOOoOoooOoooooooo
gobo400000033H20000000000O0O
[IDmuscIegOzDEIDDDDDDDDDDDDDDD
000*00000000000000480000
16H00000000000000000 muscleVO:
o400000000000D0O000O0O0COOO
ooooooooooooooobobooOoooooo
[II:IDI:IDDDDDDDDDDDDDDDDmUSCIe@Oz
oooooooooooo

0000 0000000000000 00O00O0
ooooooooooooobooobobooOoooooo
ooooooooooooobooobobooOoooooo
OO0OFacePainScaleD 000000000000 OOO
oo0ooooooooooooOoOoOoo0oOoOoOooo
oo0ooooooooooooOoOoboo0oOoOoOooo
[IDmuscleQOzDDDDDDDDDDDDDDDDD
ooooooooooooooobobooOoOooooo
oooooooooooooooo
ooooooooooooooobobooOoOooooo
oo0ooooooooooooOoOoboo0oOoOoOooo
oo0ooooooooooooOoOoboo0oOoOoOooo
oooo0obOooOoDbOooOoDbDOobOOoDOOo0O00O
000000000000 O00OO0OooOoOoo®Ooa
ooooooooooooooobobooOoOooooo
ooooooooooooooobobooOoOooooo

95



gooooooooooooboooooooboo

goboboobooooooboobobooooboooobo
goboboobooooooboobobooooboooobo
0000000000000000™MOoDooooa
oooooooooooooooooooobboo
obobOoobooboobooOooOooOooooooo
oooooooooooooooooooobboo
ooooboooo

gobooobooooooboobobooboooobo
gobooobooooooboobobooboooobo
ooooooooooooooooooboobboo
ooooooooooooooooooboobboo

20000000o0oooo0o0oo0ooooooooO
oooooDO0o0ooUooooooOoOOoOooOooooo
000000000 020010 60 197-202.

3000oooooooooooooooooooon
oooooDO0o0ooUoUoooooOoOOoOooooooo
000000000000 0000020030 520 932.

4[Hamaoka T, Iwane H, Shimomitsu T et al: Noninvasive
measures of oxidative metabolism on working human
muscles by near-infrared spectroscopy. J Appl Physiol,
1996, 81: 1410-1417.

50 0000000000000 0000oooooO
oooooooOoO0ooooooooOoOooOoOoooo

oo 0000000000000 00D00D002008 in PressC

6000000000000 0O0o0oOoOoooOoD
000o0o0o0oO0oooo0ooo0ooooooooDoo
00 0020020 190 65—69.

7Hughes-Fulford M: The role of signaling pathways in
osteoblast gravity perception. J Gravit Physiol, 2002, 9:
257-260.

goooo
imoooooooooooooboooooboooooo
gobooboooooooooooooobooooobooo
gooooobooboooooDoobobOoooogey,
400 11-19.

Passive Weight-bearing Exer cise Enhances Oxygen Consumption
of the Quadriceps Femoris

Kiyoshi Shiroishi,! Takafumi Hamaoka,*2 Ryotaro Kime,* Shiro Ichimura,! Norio Murase*
Takuya Osada,* Takahisa Ozawa,® Youichi Shinomiya,® and Toshihito Katsumura'

!Department of Preventive Medicine and Public Health, Tokyo Medical University, Tokyo, Japan
2National Institute of Fitness and Sports in Kanoya, Kagoshima, Japan
3Advanced Technologies Fusion Laboratory, Matsushita Electric Works, Ltd., Osaka, Japan
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We devel oped a passive exercise training device with which a person with knee joint pain could easily perform
semi-weight bearing exercise. We examined leg muscle oxidative metabolism using near-infrared spectroscopy (NIRS)
immediately after the exercise. With six subjects participating in this study, each subject sat on a saddle that was designed
to alternately keep each knee joint stationary and bent. This allows the subject’s center of gravity to repeatedly move
from hip to foot and foot to hip at 2 Hz. The partial weight-bearing pressure on each foot was monitored by pressure
sensors set onto foot plates. The exercise was performed at 40% of the subject’s weight for 3 sets of 5 minutes each.
Immediately after the exercise, muscle oxygen consumption in quadriceps muscles was measured using NIRS. Muscle
VO: after the exercise was significantly higher than that at rest in the rectus femoris (199.4+73.4% of the resting value)
and the vastus lateralis (196.6+66.6%). These results suggest that leg muscle oxidative metabolism increased by using
this weight-bearing passive exercise device, and that this device would be helpful for people with leg pain who need
exercise, to control their weight and/or improve their quality of life. (3 Jpn Coll Angiol, 2005, 45: 93-96)
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