€Y

2001

2002

11

~NAAAA

FES2001

o o/



MR1

)
FESMATE
FES2001
MRI
€))
2001 (cFES2001)
Fourier transform
4

12



51

53
FDP FPL ECRB FES
ECRB FDP
ECRB -50 0
1.5N N FDP
10
15
48
Fourier transform
RF MVC
MVC 20 40 50 60 70 80 MVC
90 60 90
EMG

13



20

T2

3.4

MRI

)

MMG

15

5 1p.~5p.

T1

2p.

FES

14

0.2ms
1.2

MRI

T2

T1

MMG

100Hz

21 8.2



)
(3) MRI

15



@

FES

51

2001 (CFES2001)

15V

1.2)

FES

16

12

FES
Microsoft Visual Basic

0.2msec 20Hz



17



2)

C5

1.4

C5

1.3

250 250
< FPL
N il
= = FPB
& g
s P g 8
FCR = =
g
S 2
FCU g FDP 2
p | —A—— s H FBS g2
£ £
< <
FDS 3 g‘
=
FDP 5 @
ECRL o 0
STORAGE ALLOCATION 250 STORAGE ALLOCATION 250
ECRB 250 250 )
ECU
AbPB

ABPL

EPB
EPL

FPL

OoPP

| |

STIMULATING VOLTAGE DATA

o

STORAGE ALLOCATION 250
p——— OPEN————4+———GRASP—

F
OPEN

1.3

'
GRASF TorEN |

S sec

1.4

Activities of the wrist
and hand muscles during
cylindrical grasp

1.5 C

18

STORAGE ALLOCATION 250
p———OPEN———+———GRASP——{



NEC  FES-MATE

I B3 s

@am 60" i
TS : i
L LI o

20° :
T e P

0 18

30

- 45 (eec)
1S Co/o EREBECHTS, FESHNPOFRBRE TR L
BEHOE.
C5
53 2 5
4 4
2001 (cFES2001) Microsoft Visual Basic
0.2msec 20Hz
15V FES NEC
FES-MATE FDP FPL
ECRB
1.6

19



90

FDP,FPL,ECRB FES

( ) ECRB
( ) FDOP

4
1.6
ECRB
1.7 ECRB
FDP
ECRB
0 1.5N N
10 0.8N
FDP

20

-50



1.8

1.9

ECRB
ECRB

~ AN
o/ o/

)

DIP

)

)

FDP

FDP

FDP

FDP

FDP

ECRB
10
FDP
FDP ECRB
FDP
1.10 FDP
FDP
1.10 ECRB
FDP
ECRB
FDP

21

ECRB

100 FDP
15
FDP
MP PIP
FOP
() FoP [
FDP
ECRB
ECRB



FDP,ECRB
FES
B-1
1.2.1
GP FDP
Ar = B | ECRB
ECRB
ECR,FDP
ECRB
1.11
2
ECRB

22

GP

1.2.1

FDP,ECRB

FDP
ECRB

ECRB

ECRB

Awr

B-1
FDP,ECRB

. GP

B Awr



10 B

)

FDP 100

-50 -40 -30

1.7 ECRB

10

ECR100%

[]

1.8 FDP

25 30 35 40 45



10

45

40

35

30

25

20

15

10

1.9

ECRB FDP

1.10

24



ECRB

1.11

25



®3)

48 10

2001 (CFES2001)

15V

1.15)

26

11

FES
Microsoft Visual Basic

0.2msec 20Hz

( 1.12



27



28



@

electoromyogram EMG
mechanomyogram MMG

acoustic myogram AMG phonomyogram
PMG sound myogram SMG vibromyogram VMG
mechano myogram MMG
mechano
myogram MMG

MMG

Fourier transform  Wavelet transform

EMG MMG
rectus femoris RF
EMG MMG Fourier transform
EMG MMG
@)
23.4+ 0.2 167.5+ 7.2cm 62.0+ 5.2kg +
RF KIN-COM
Chattanooga TN 90
90 60
90 60
maximum voluntaly contraction MVC
MVC
20 40 50 60 70 80 MVC
MVC
MVC

29



EMG Disposable 11mmx
mm NF-50K NEC RF EMG
RF
cm
vastus latelaris VL
vastus medialis VM

VL VM VL
2 3 VM
80 RF VL VM
MMG Hewlett-Packard 21050A 0.02
2000Hz USA RF EMG
EMG DPA-10A 10
5Hz 3000Hz BIOTOP6R12 NEC
200 RX-800 TEAC
EMG MVC
EMG 12bit A/D
AD12-16U(98)EH Contec 1000Hz
A/D
500Hz
10 500Hz
Noise reduction Fourier transform Wavelet transform
integrated EMG IEMG
Noise reduction
EMG 3000msec
MMG 360 NEC 20
RX-800 TEAC MMG EMG
MVC
EMG 12bit A/D AD12-16U(98)EH
Contec 1000Hz A/D
500Hz
250Hz Noise
reduction EMG Fourier transform Wavelet transform

30



integrated MMG IMMG

EMG
Noise reduction MMG
3000msec
EMG MMG BIMUTAS
Mathematica Walfram Research Inc.
SPSS SPSS Inc.
IEMG IMMG 90 RF 50 MVC
Normalized IEMG NIEMG Normalized IMMG NIMMG
MMG 70 80 MVC
IMMG

Fourier transform

1024 «x 0.97Hz
(M)
HZmax HZmax
f Hz N(Hz)aHz // N(Hz)aHz ——— (i)
Hzo Hzo
Hz: (Hz) N(Hz):
3)
MVC NIEMG  NIMMG
2.1 90 60 20 80 MVC
MVC NIEMG
NIEMG MVC 90
60 NIEMG 20 80 MVC MVC
2.2 90 60 20 80 MVC
MVC NIMMG 90 20 MVC
70 MVC MVC NIMMG 80 MVC
NIMMG 60 NIMMG
20 80 MVC MVC NIMMG
90 60 NIMMG 20 80 MVC

MVC

Fourier transform

31



2.3 2.4 90 20 MVC 50 MVC 80 MVC
EMG MMG Power Spectrum
EMG 200Hz MMG EMG
100Hz
2.5 2.6 90 60
20 80 MVC EMG MMG
Power Spectrum
Amplitude
EMG MVC
Amplitude
MMG 90 Amplitude 20
70 MVC 80 MVC
2.6 80 MVC Amplitude
Amplitude 20 MVC 80 MVC
Amplitude 20 MVC 40 60 MVC 70
80 MVC MVC
Amplitude
60 90 80 MVC
Amplitude MVC
Amplitude
2.7 90 60 20 80 MVC EMG
EMG 20
80 MVC
MVC p
0.01 90 100Hz 60 80Hz
2.8 90 60 20 80 MVC MMG
90 20 MVC 12.5Hz 80
MVC 19Hz MVC 60
MVC 20 MVC
12Hz 80 MVC 22Hz 20 60 MVC
90 70 80 MVC 60
50 MVC 70 MVC MVC
p 0.05
%)
NIEMG
NIEMG 90 60
Heckathoren Soderberg

32



90 60 60

90 60
90
NIEMG
NIMMG
NIMMG 90 80 MVC
NIMMG 60 20 MVC 80 MVC
MVC NIMMG
Orizio IMMG MVC 80 MVC
Stokes IMMG
MVC Orizio Stokes
Ebersole 25 50 75 MMG
25 50 MVC
MMG 75
MVC MMG
90 60 80 MVC

actin filament  myosin filament

actin filament myosin filament

Fourier transform

EMG MMG Fourier transform EMG
200Hz MMG EMG 100Hz

EMG Amplitude NIEMG

MVC Amplitude
EMG MVC
60 90 60
EMG
Heckathoren

Soderberg

MMG Amplitude NIMMG

33



90 80 MVC Amplitude

MMG MVC

Orizio

actin filament myosin filament

2.9
2.10
Yy Yocosw t
g oOocos(wt o)
y  yoexp(jw t) o o oexpj (wt o)
C
y lo
C G w T j G wrt w T
T 2.11
20 60 MVC 90 70
80 MVC 60
60 MVC
90
Amplitude 20 MVC 40 60 MVC 70
80 MVC

34



®)

(6)

EMG MMG EMG
MMG
MMG

MMG

EMG

Gordon, G., Holbourn, A.H.S. (1948) The sound from single motor units in a
contractioning muscle. J Physiol, 107, 465-464.

Orizio, C. (1993) Muscle Sound:Bases for the introduction of mechanomyographic
signal in muscle studies. Crit Rev Biomed Eng., 21, 201-243.

Orizio, C., Perini, R., Diemont, B. et al. (1990) Spectral analysis of muscular sound
during isometoric contraction of biceps brachii. J Appl Physiol., 68, 502-512.
Barry, D. T., Geiringer, S. R., Ball, R.D. (1985) Acoustic myography: a noninvasive
monitor of motor unit fatigue. Muscle Nerve., 8, 189-194.

Petitjean, M., Maton, B., Cnockaert, J. C. (1992) Evaluation of human dynamic
contraction by phonomyography. J Appl Physiol., 73, 2567-2573.

Barry, D. T., Gordon, K. E., Hinton, G. G., (1990) Acoustic and surface EMG
diagnosis of pediatric muscle disease. Muscle Nerve., 13, 286-290.

Wee, A. S., Ashley, R. A. (1990) Transmission of acoustic or vibratory signals from
a contracting muscle to relatively distant tissues. Electromyogr Clin Neurophysiol,
30, 303-306.

Dalton, P. A., Stokes, M. J. (1993) Frequency of acoustic myography during

isometric contraction of fresh and fatigued muscle and during dynamic contraction.
Muscle Nerve., 16, 255-261.

10

Rdriquez, A. A., Agre, J. C., Knudtson, E.R. (1993) Acoustic myography compared
to electromyography during isometric fatigue and recovery. Muscle Nerve., 16,
188-192.

Stokes, M. J., Dalton, P. A. (1991) Acoustic myographic activity increases linearly

35



11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

up to maximal voluntary isometric force in the human quadriceps muscle. J
Neurol Sci., 101, 163-167.

Stokes, M. J., Dalton, P. A. (1991) Acoustic myographic for investigation human
skeletal muscle fatigue. J Appl Physiol., 71, 1422-1426.

Kouzaki, M., Shinohara, M., Fukunaga, T. (1999) Non-uniform mechanical activity
of quadriceps muscle during by repeated maximal voluntary contraction in
humans., Eur J Appl Physiol., 80, 9-15.

Shinohara, M., Kouzaki, M., Fukunaga, T. (1998) Mechanomyogram from the
different heads of quadriceps muscle during incremental knee extension., Eur J
Appl Physiol., 78, 289-295.

Ebersole, K. T., Housh, T. J., Johnson, G. O. (1999) MMG and EMG responses of
the superficial quadriceps femoris muscles., J Electromyogr Kinesiol, 9, 219-227.
Hermens, H., Freriks, B., Merletti, R., et al (1999) European Recommendation for
Surface ElectroMyoGraphy. Roessingh Research and Development b. v., pp43-45.

Fulkerson, J. P., Gossling, H. R. (1980) Anatomy of the knee joint lateral
retinaculum., Clin Orthop., 153, 183-188.

Nordin, M., Frankel, V. H. (1989) Basic biomechanics of the musculoskeletal
system, Lea & Febiger, London, pp.116-117.

Castaing, J., Burdin, Ph. And Delplace, J. (1990) ,
, , pp110-114.

Heckathoren, C. W., Childress, D. S. (1981) Relationships of the surface
electromyogram to the force, length, velocity and contraction rate of the
cineplastic human biceps. Am J Phys Med., 60, 1-19.

Soderberg, B. L., Cook, T. M. (1984) Electromyography in biomechanics. Phys
Therapy., 64, 1813-1820.

Yoon, T. S., Park, D. S., Kang, S. W. (1991) Isometric and isokinetic torque curves
at the knee joint. Yonsei Medical Journal., 32, 33-43.

Knapik, J. J., Wright, J. E., Mawdsley, R. H. (1983) Isometric, isotonic, and
isokinetic torque variations in four muscle groups through a range of joint motion.
Phys Ther., 63, 938-947.

Kannus, K., Beynnon, B. (1993) Peak torque occurrence in the range of motion

during isokinetic extension and flexion of the knee. Int J Sports Med., 14, 422-426.

Orizio, C., Perini, R., Veicsteinas, A. (1989) Muscular sound and force relationship

during isometric contraction in man. Eur. J Appl Physiol., 58, 528-533.

Stokes, I. A. F., Moffroid, M. S., Rush, S. (1988) Comparison of acoustic and

electrical signals from erectors spinae muscles. Muscle Nerve., 11, 331-336.
(1994) 2 , , p335.

36



NIEMG

—e—90NIMG
—— 60NIMG
350 -
300
250 I \
& 150
= |
100
50
0
20 40 50 60 70 80
MVC
2.1 NI1EMG
NIMMG
—o— 90NIMMG
—— 60NIMMG
).
150 —

NIMMG (%)
H
(e]
o

[on)
o

20 40 50 60 70 80
MVC

2.2 NIMMG

37




Power spectrum for EMG

2000
——80%MVC
1500 1 ——50%MVC | |
—— 20%MVC
()
=}
2
= 1000 |
€
<
500 |
0
0 50 100 150 200
Frequency(Hz)
2.3 MvC EMG  Power spectrum
Power spectrum for MMG
5000
——80%MVC
4000 —— 506MVC
——20%MVC
9 3000 +
=
=
£
< 2000 | u
1000 \/A
0 \
0 50 100
Frequency(Hz)
2.4 MvC MMG  Power spectrum

38



Power spectrum for 90EMG

—80%MVC
70%MVC
60%MVC

——506MVC
1000 | '\W ——40%MVC
mlﬂﬁlv'\ —— 206MVC

10000

o 100 T 0
=}
=
=2
E
< 10 +
1
0.1
0 50 100 150 200
Frequency(Hz)
2.5-a 90 EMG  Power spectrum
Power spectrum for 60EMG
10000 ——80%MVC
70%MVC
60%MVC
. ——50%MVC
000 1 \ A ——40%MVC
e A \]‘/\ —— 20%MVC
‘ U\ ,‘m'\[\ﬂ.q
» 100 I
g \
2
2
£
< 10 L
1
0.1
0 50 100 150 200
Frequency(Hz)
2.5-b 60 EMG  Power spectrum

39




Power supectrum for 90MMG

100000

—80%MVC
70%MVC
60%MVC

10000

—50%MVC
—40%MVC
— 20%MVC

o 1000
=}
2
=
£
< 100
10 Mn
4
\//
l A
0 20 40 60 80 100
Frequency(Hz)
2.6-a 90 MMG  Power spectrum
Power spectrum for 60MMG
100000
——80%MVC
70%MVC
10000 . 60%MVC
——50%MVC
——40%MVC
——20%MVC
o 1000 H
=)
2
2
£
< 100 |
10
1 A
0 20 40 60 80 100
Frequency(Hz)
2.6-b 60 MMG  Power spectrum

40




150

100

n
o

Average frequency (Hz)

EMG

|@90EMG

** p<0.01

B 60EMG

20 40

1000

50 60 70
%MVC

*k

1

80

2.7 EMG

30

MMG

O90MMG

B 60MMG

VZO -
>
S
(]
>
5
5 10
z

0

20 40 50 60 70 80
%WMVC
2.8 MMG

41




all R

2.9
2.10
1.0
0.5 |
O 1 1
-2 1 0 1
logw T
2.11

42



MRI

MR
¢))
functional electrical stimulation :
1 motor unit
recruitment reversed
recruitment 2).3).4) type
muscle fiber
Edwards 20Hz
80Hz
5)
- uncoupling
K+
K+ Na+
6)
7
Computed tomography( ) Magnetic resonance imaging( )

Therapeutic electrical stimulation :
8)

T T2 9) .10)
T2 11),12)

13)

)

43



MRI

®3)

type 14),15)

50

50mg / 1ml
1/60 ml

MRI

90 type
500mg / 10ml
500ml

5ml

44

HE

type

type

1kg

type
70 80%

20mg



5
T1 T2
2 4
5
MRI
7 2 2.5kg
type type 2
10
Iml
20ml 1%
3cm
Imm
2 cm
\Y
MRI
65 75
2mm Rolyan USA
Nihon Kohden 0.2ms

1.2

45

200mg / 20ml

SEM-4101
100Hz



1p. 4p. 1p. 5p.

2p. 4p. MR

©)

G 9500series AIKOH ENG
Omniace NEC

90° 0°
3cm
5cm 0.72mm
2cm
MRI
0.2T 2-pole
Profile GE Yokogawa Medical System
2T 23 25
FM-DP-3543
T1 T2 1p. 4p.
MRI
1kg
23
3
10 1ml
1p.
2p.

46

15

1p. 5p.
CPU 2kg
RX8000 TEAC

Signa

MRI

0.2mg/



1.2m 2.5m

1.5m
2
T1 SE T2
(FSE)
14mm 5
6mm mm FOV24cm
NEX3 T1 T2 TR TE TRI/TE
300/20 3000/76
120 2 1ml
HE
16)
MRI
®)
CRT T1 T2 w
L W/L 600/300 1p.
4p. MRI W 600 L 5 5
T1 T2
T1 T2
3
5mm?2 ROI 10
ROI
100%

47



1p. 4p.
2p. 4p.
4p.

T1

Kramer)

(6)

T1

Q)

1p.

T2

1p. 4p.

1p.

StatView version 5 (SAS Inc.)

1p. 4p.

Student's t —test  Willcoxson signed-ranks test

0.05

0.05

1p.

00%
20ml
T2

10 15

Pre. 4p.
Post — hoc test (Tukey -

T1 T2
17),18)
4p.
10
ROI
18~40
100%
70% 63% 47% 34%
100

48



30 23%
5p.
2
MR
3.1 a f
3.1 3.2
f.
T1
T2
T1
T1
3.1 3.2 a
T2
2p. 3p.
3.2 e
T2
a b T1
Gd
3.3 ab
3p. 4p.
1p. 4p.
24 17
p<0.05

3.2 a e

T2

4p.

3.3 a b
Student’s t — test

42% 5

MRI

10
T2

100
15

b e

10

T1

3.1 e

3.1 f

3.4 a b

Pre.

12% 27% 23

1p. 4p.

49

1p. 2p.

20%

16

T2
1p. 4p.

2p.

3.3

ROI
1p.~4p.

25% 38%

Willcoxson signed-ranks test

0.463 0.028 0.018



1p. 4p. 5%

3.4 a b 2p. 3.7 3.7
2 Pre. 1p. 2p. 1p.-2p.
3.5 3.6 T2 3.5 T
3.6 7
3.5 1p. 2p. 2p.
4p. 1p. 4p. 2.7% 6.3% 5.3
4.7% 6.3% 9.6% 6.2 4.3
3.5 Post
— hoc test (Tukey - Kramer) Pre.-1p. Pre.-2p.
1p.-2p. 2p.-3p 5% p<0.05
3.6 2p.
3.7 3.7%

Pre.-1p. 2p 1p.-2p.

5 25 8
3.4 5
(p<0.05)
€))
0.2ms 100Hz
20 22v
0.2ms 20Hz
-15Vv 19) type type
20Hz
20)
21),22),23)
20~200Hz -
24),25) 10 50Hz

50



100Hz

100Hz

T 0.15mT

H

1

Hz

5cm

1p.

5p.

FDA

0.2T

2 - 20
5p.
1p.
MRI
42 . 6MHz

51

1p.

4p.

10 15

GM 301 EMIC
2.0
1 7.5
05 T
05 T
1/3

8.52MHz
100



00%

10

1p.

T2

Dix

T1

10

Shields

T1 SE T2 FSE

FATSAT
26),27) FATSAT
STIR
5mm2 ROI
T2
ROI
T2
28)
20
T1
1p. 4p.
30 5 T1
T2

29),30)

52



T1 T2

T1 T2
T1
1p.~4p.
31)
type T2
type type
10
MRI
T1 T2

€))

53

3p. 4p.
1p. 2p.
2p.

T2

type

3p.



(10)

1.

10.

11.

12.

13.

14.

15.

16.
17.

18.

(1986) FES :
. 24(1), 1-7.
Crago, P.E., Reckfam, P.H., et al. (1980) Modulation of Muscle Force by
Recruitment during intramuscular stimulation. IEE Trans. on Biomedical
Engineering, BME-27, 679-684.
1997 , , , , PP. 18-27.
(1998) : , , PP. 47-50.
Edwards, R. H. T., Hill, D. K., etal. (1977) Fatigue of long duration in human
skeletal muscle after exercise. J. Physiol., 272, 769 — 778.
Jones, D. A., Brigland- Ritchie, B., etal. (1979) Excitation frequency and
muscle fatigue : mechanical responses during voluntary and stimulated
contractions. Exp. Neurol., 64, 401 — 413.
Edwars, R. H. T. (1981) Human muscle function and fatigue in human muscle
fatigue. Physiological Mecahnism, Pitman Medical. London, 1-18.
(1996) , 24(3), 211 -
238.

. Shinya, K., Shigeru, K., etal. (1990) Effect of strength training on the

relationship between magnetic resonance relaxation time and muscle fiber
composition.European journal of applied physiology. 61, 33— 36.

Shinya K., Shigeru K., et al. (1988) Relationship between MR relaxation time
and muscle fiber composition. Radiology, 169, 567 — 568.

Masamitsu , H. , Masanobu U. , et al. (2001) Effects of aging on muscle T2
relaxation time difference between fast— and slow— twitch muscles. Invest. Radiol.,
36, 12, 692-698

(1995) MRI - - . 72(2), 121 -
130.
Polak , J.F. , Jolesz , F. A., et al. (1988) NMR of skeletal muscle : Differences in
relaxation parameters related to extracellular/intracellular fluid space. Invest.
Radiol., 23, 107-112
Kost, A. L., Kost, G. J. (1982) A comparison of fiber types and measurement
techniques in the medical gastrocnemius and soleus muscles of the rabbit.
Microscopica acta, 86, 25-36,

Leberer, E., Pett D. (1984) Lactate dehydrogenase isozymes in type , A,
B, fiber of rabbit skeletal muscles. Histochemistry, 80, 295 — 298.
(1999) : , 57, 253-255.
(2001) MRI MRI 9.3 RF
, , , PP. 115-117.
(2000) , MRI

54



19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

, . pp. 22-28.

(1992) .BME 6(8), 1-7.
Dix, D. J., Eisenberg, B. R., et al. (1988) In site hybridization and
immunocytochemisty in serial sections of rabbit skeletal muscle to detect myosin
expression. 36(12) , 1519 — 1526,
Richard, K.S., Ya—Ju Chang, J.etal. (1997) The effects of fatigue on the torque
— frequency curve of the paralyzed soleus muscle. Electromyogr. Kinesiol, 7, 2-13.
Toshiki , M., Yoichi, S., et al. (1999) Muscle fatigue from intermittent stimulation
with low and high frequency electrical pulse. Arch Phys Rehabili., 80, 48-53.

, (1995) FES
TECHNICAL REPORT OF IEICE, MBE - 14, 101-108.
,  (1996) FES
- . , 34(1), pp. 1-7
(1993) MRI  Artifact, , , , PP. 64-72.
(2000) MRI FES

, 74(8), pp. 1448, 2000
Macleod, S.A., Mcdermond, L.R., Changes in the force — frequency relationship of
the human quadriceps femoris muscle following electrically and voluntarily
induced fatigue. Physical therapy, 72(2), 95-104.

Cooper, R.G. , Edwards, R. H. T. (1988) Human muscle fatigue frequency
dependence of excitation and force generation. Journal of Physiology, 397,
585-599.

(1995)

- -, , 69, PP. 708 — 720.

David, D. Star, William G. Bradley(1998) Third edition, Magnetic resonance
Imaging:Physical and Physiological basis of magnetic relaxation. Mosby,
Volumel, PP. 33 - 37

55



3.1 T1
a. . e 1 4 1p. 4p. f. (Gd)

56



a. Soleus

? 50. Left : control muscle
% right : stimulation muscle
4= 40.
(@]
5 o
R 30 |
2
-% '% 20. |
(=
D: - — 10. -
0.
1p. 2p. 3p. 4p.
Time passage
:p<0.05 (Willcoxon signed — ranks test)
b. Gastro.
L eft : control muscle
g 50. right : stimulation muscle
(@)}
= 40. ] ] ]
©
0 _
~ 30.
ERS
v 2
@©
3 &
x < 10. |
0.
Pre. 1p. 2p. 3p. ap.
Time passage
:p<0.05 (Willcoxon signed — ranks test)
3.3 T2

57



L eft : control muscle

< - right : stimulation muscle
c
> 230 [ _I_ T+ T —+ T 1
B .
©
Q 205. 1
>~
=g
O > 180.
> =
=0
@© 8 155.
D +=
x £

130.

Pre. 1p. 2p. 3p. 4p. Gd
Time passage
:p<0.05 (Willcoxon signed — ranks test)
b. Gastro.
L eft : control muscle
R '*_‘ rignt . Stimulation muscle
C
©
5 . 205.
)
>3
v > 180.
Z
<8 155.
x £
130.
Pre. 1p. 2p. 3p. 4p. Gd
Time passage
:p<0.05 (Willcoxon signed — ranks test)

3.4 T1

58




Change of signal intensity (%)

Change of signal intensity (%)

3.6

15
* * LA
- - A- - - soleus
T ‘---0---gastro
10
5 .% —-= i B S ST %
0 .«
Pre. - p. o] 4p.
* : * .
5 Time passage
p<0.05 (repeated measure ANOVA,Post hoc test: Tukey — Kramer)
T2 (%)
15.
10. T
A soleus
® gastro.
5. * i
0. . g
) %Q - ’—” ---" 1
STSAT ]
-5,
\#
-10.

Pre. 1p. 2p. 3p.

Time passage

p<0.05 (repeated measure ANOVA,Post hoc test: Tukey — Kramer)

T1 (%)

59

4p.

Gd





