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The effect of weight bearing on the reproduction of set joint angle test of the ankle joint on weight bearing .
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Abstract: The purpose of this study was to investigate the effect of weight bearing on reproductive angle of
the ankle joint. The subjects were healthy adults (4 males and 11 females, mean age: 27.6+9.6yrs).The
measurement was performed at sitting position and with or without 5kg weight on knee joint. The angle
reproduction was tested at 5 degree dorsiflexion (DF) and 20 degree plantarflexion (PF). The reproduction
of absolute error at DF were 3.5+2.3 (without weight) and 2.1+2.0 (with weight), that was significant dif-
ference (p<0.05). The reproduction of absolute error at PF were 0.8+1.4 (without weight) and 1.2+0.6 (with
weight). These results suggest that weight bearing afffects the proprioception of the joints.

Key words: ankle joint, proprioception, joint position sense

[XLC&HIZ

B & MR ¥ D REAME D — D TH 2 80%r
BEEHOREICEHFS LT3, IR
WCEEHOREREE DT TIE BERE
ZRBEN L CHE - BHOEAEZHAL, B
DEELEHE LTS, BEHiOLOREMES
BB & D 2RI - 12548, SR
BHRCHFETSEFREZEBNRE L. Th
DECXYBEEHRRELZZTRVE D ICH

B Hen L TEsoREL, RECEHAEER
BT50THD, Lihi> TEHRENRAET
5L, BBAREIEROAR 26T %%
NTLUBHRECDOERAE LR TLEI
LT B, ek, BHEELOIERAEL=6T
B BRI BB B SEEE O FRE 1T
PR TE 7, PTHLHESGMNERFREIIESA
BEOBHRBREAEICL Y ERNICEMT S
EMFRETH Y | FHOE. BEE & i<
OREBITORTE R 2,

1) REHRMKEGE Y EYTF—varf

Department of Rehabilitation, Toshiba Rinkan Hospital
2) LBXR¥E K¥BR

A graduate school, Kitasato University
3) LERE ERHEED

School of Allied Health Sciences, Kitasato University



o SRR A3 2 P B 8 S A BUE LS 5 3 D e

The effect of weight bearing on the reproduction of set joint angle test of the ankle joint on weight bearing .
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Influence of P N F Pattern Performed on Movement— Related Cortical Potential.
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Abstract: We made the following experiment and examined how PNF Pattern worked inside the cerebel-
lum. In the experiment, we divided the non-handicapped subjects into two groups: PNF Operation
Group(N:12) and Comparison Group(N:12) . The Comparison Group received no PNF operation. The sub-
jects in PNF Operation Group repeated a pattern of exercises ten times. The pattern included the flexion, the
abduction and the external rotaition of the right-sided upper limb. It was to enhance the extensor muscles
for wrist joint. Following the exercises, the subjects had a five(5) minute interval for a rest. The comparison
group had a five minute’s rest instead of exercises. After the both parties took the five minutes’ rest, we
measured MRCP with their right wrist joint extension as the trigger.

We examined visually the averaged wave pattern out of the obtained values on the computer screen and
determined each of the elements of MRCP(Movement-Related Cortical Potentials).Then, we compared the
data from the both parties by use of starting points between BP and NS’, advocated by Shibasaki et el, and
of the amplitude between them.

As the result, we found that the starting point of BP in PNF Operation group got shorter than that of
Comparison group. We also found little remarkable difference in BP amplitude, NS’ s starting point and its
related amplitude between the both parties.

Thus, the experiment showed that PNF Pattern shortened the preparation span for spontaneous activities
which took place in a later time,

Key words: PNF pattern, Movement-Related Cortical PotentialstMRCP), Preparatory potentials
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Influence of P N F Pattern Performed on Movement — Related Cortical Potential.
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Analysis of the EMG activities of diagonal motion of lower limbs occur by the difference in a position

wmFRN HEEY
Yoshinori Shishinai
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Sumikazu Akiyama

B B AHRETIE, #HRHRERE (Proprioceptive Neuromuscular Facilitation; 2L F PNF)
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W lic. FEIREBECAORNRIE, AT CTRBERELS N L VBREN 55
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2 & Y root mean square (LLF RMS) 2B 95 Z & CTITo 7=, BRI KEBEAF CBILAIL,
RTHLEL BITNT PABTERBOONT, RABHICBVTRZ ML 2 THFERET
RERDON, UELY, KIBEGHICIIBAEGHS 0ORBRAROEER, ENEHICIT
HHFBOBRICLHAHHNOBEEORE, XLICHERHHROLWVEBHMABOFE

DRME S i,

Key Word : st & #$0ES) - fER - KERER - RN

Abstract : The purpose of this study was analysis of diagonal motion of lower limbs of EMG ac-
tivities for a basic study of Proprioceptive Neuromuscular Facilitation (PNF). Six healthy man
volunteers participated in the study. The subject was fixed in supine on bed. In the position ,hip
flexion and adduction occurred during maximum isometric by right limb. Three diagonal motion
was setup (vectorl,2,3). Then EMG data were measured by Rectus Femoris muscle (RF) and Ad-
ductor Longus muscle (ADD). Root mean Square (RMS) were rectified, computed. A multiple
comparison (ANOVA and Kruskal-Wallis’s HSD) was used to test the statistical significantly of the
mean difference in four positions. As a result, the ADD data(vector2) was lower than others. It was

coordinated position for ADD.

Key Word : EMG Diagonal motion Rectus Femoris Addutor Longus
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Consideration about normal timing of PNF with using EMG
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Effect of the Hold-Relax Procedure with the Pelvic Posterior-Depression Pattern on the Most Restricted Joint of

the Upper Extremity in Patients with Orthopedic Diseases of the Upper Extremities

FH B Wk —? BRIV TA X ?
Mitsuo Arai Hajime Shimizu Michele Eisemann shimizu
Af R%E" mEg &Y
Yoshimi Tanaka Ken Yanagisawa

B 5 BROCADTHIEFZAMMEHREECLIBEOEFTHOR—ALE Y5y
2 Z(PDHR)%S ERAFEE BBEN - RIS T ENRE SR % FrgsR FH5(SS) & tesgat L 7=,

EREBEE O EIREBOLS & 2o - BARRBBE THEICRAZE L 194%08 L Lix,
SS i, FEFIBICBE ORI EIEHIRO —FEHE /2 FRAEH 2 BIR L, BEEEES 2 EE 10 BRI
‘L7z, PDHRIZBEF THIRY — OPEIRT I0BBSF—LV R - US v 7 2 %1Fo, EYEL
DHD _EEBIBINOBER, FHEMEAAOHARICEWTHEELREEARAD NS
(p<.005), WEEIZBAZRRD LN, £7-. PDHR OFHENFEIZ SS LB L CHENED
bhie, LHL, HADKEEL FHICREEANDDZ ENOFHROPRICITEEENEES
RITFTZEMNRM IR, PDHR (L0 EBEOHHESIEL, FO%RYS 77— a3y (AR
LDIEAE) LI-THEMNREZE L N B,
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Abstract : The purpose of this study was to compare the immediate effect of the Proprioceptive Neuro-
muscular Facilitation technique of hold relax on the pelvic posterior-depression movements (PDHR) with
the sustained stretching procedure of the upper extremities (SS) for improving the range of motion of the
most restricted joint(ROM) in patients with orthopedic diseases of the upper extremities.

Nineteen orthopedic patients underwent both PDHR and SS procedures, respectively, at random . The range of
motion of the most restricted joint in the upper extremity was measured as the parameter of the effects before and
after each procedure. The results of a two-way analysis of variance for repeated measures showed significant
improvement of the ROM with the PDHR as compared to the SS, and significant interaction between the factors
of individuals and techniques(p<.005). PDHR might have caused the relaxation of the muscles in the affected
upper extremities after overflow to the upper extremities during the PDHR treatment.

Keywords : Pelvis, Range of Motion, Hold Relax, PNF.,
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The Immediate Effect of the Hold Relax of the Pelvic Posterior-Depression

on the Affected Upper Extremities in the Hemiplegic Patients Affected Stroke
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Key Word : Pelvis, Range of Motion, Hold Relax, PNF

Abstract : The purpose of this research was to compare the immediate effects of the hold relax technique
from the Proprioceptive Neuromuscular Facilitation (PNF) technique on the pelvic posterior-depression pat-
tern (PDHR) for improving the range of affected shoulder joint motion with the technique of sustained
stretch (SS) in post-stroke hemiplegic patients. Nine patients underwent both PDHR and SS techniques,
respectively, at random. The range of motion of the shoulder was measured as the parameter of the effects
before and after each procedure. The results of a two-way ANOVA showed significant improvements with
the PDHR as compared with the SS (p<.05). The hold relax technique on the PDHR might have caused
the relaxation of the muscles in the affected upper extremities as a result of overflow occurring during the
treatment.

Keywords : Pelvis, Range of Motion, Hold Relax, PNF
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in Patients with Orthopedic Diseases of the Upper Extremities
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Abstract: The hold-relax procedure (HRP) from the Proprioceptive Neuromuscular Facili-

tation (PNF) technique has been reported in the literature as being more effective than stretching for the
improvement of joint range of motion. On the other hand, the slow reversal procedure (SRP), also part of
the PNF technique, is one of the techniques used for strengthening muscles. However, we were able to use
the SRP clinically for improving joint range of motion.The purpose of this study was to compare the im-
mediate effects of the SRP with the HRP for improving range of motion of the upper extremities in pa-
tients with orthopedic shoulder joint disabilities.

The active shoulder flexion angle (ASFA) in the standing position was measured as the parameter of the
effect of each procedure. Twelve subjects underwent both the SRP and HRP techniques, at random, re-
spectively. Measurement of the ASFA was taken before and after each procedure.The results of a
two-way ANOVA of this investigation indicated that the ASFA measured after each procedure showed no
significant difference between the SRP and HRP. The HRP showed no superiority over the SRP. How-
ever, when performing the SRP on patients with no complaints of pain, the ASFA showed a tendency for
clinical preference.

Keywords:HoldRelax, Range of Motion, Slow Reversal, PNF
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Abstract: On proprioceptive neuromusculer facilitation(PNF) teaching at a school for physical therapy,
we have tried to introduce the method of it to our students with aid of Electromyography(EMG). Subjects
were third-year students who had learned kinesiology and basic therapeutic exercise. We divided them
three groups and each group was ten students (group A : one lesson at class, group B : three lessons,
group C : five lessons).At first,the lecturer showed EMG that were induced from subjects then ordered
them to submit the same EMG as one that students gave the same PNF exercise to the same subjects as
the lecturer did. The theme patterns of upper extremity were flexion-abduction- external rotation(D2fl)
with extention and extention-adduction- internal rotation with elbow extenstion.(D2ex) EMG was gotten
from biceps brachii , triceps brachii, flexior carpi ulnaris and extensor carpi radialis brevis. We compared
the lecturer's EMG with student's ones counting activation time, calculating root mean square (RMS) and
integral EMG (iEMG). In addition to, they were estimated on constant error (CR) and root mean square
error (RMSE) and compared to them. .As the result, there were shown to tend that it was longer exercise
time on group A and it was shorter on group C on activation time in D2fl. On the target value of each
muscles, it tend to be large variance on group A but it was small variance on group C. And in the begin-
ning of learning, difficulty of distal resistance was showed. Using EMG for PNF teaching, we think that
there was a possibility of the objective lecture.

Keywords: PNF, education, EMG

D)EBE #E ik K E R B FERBEREER
Department of Physical Therapy, School of Science, International University of Health and Welfare

2)[ERREE B MR KD B Rt RRHR R E R G RRER L E N B
Department of Rehabilitation, Shizuoka Rheumatism Orthopedic Rehabilitation

.37.



PEBREE (PNF) BURESICHEREAV 384
A trial for PNF teaching with Electromyography

B

BEREBARCBOTHEHREE
(PNF : proprioceptive neuromuscular facilitation)
DORENTON T3 DAMDETHS, L
L. BEKICKTSRE - RESMITBET
HY. PNF 2HRTHHELRFMMNRONAT
WEDORBRTHZ, ZDkwd PNF 24T
BRTHILi3 BETHY ., BETITESRRE
W BB & RN — L DEEEBNTS
BEILLEDTVWIONBEAREEZEZILNS,
PNF OGRREMTE ICH L TR S HAFE /I
BERIAS 23025 Z L BRERNHIEMEh T 5,
Elo. BURTEBOBIC, EEICK T2 FE,
74— Ry ZICEEEERSHS Y,

ABFR TITRABICISIT D PNF SRR L
THERIOF AR TTRENEMA 2 BRMNE Lz
DTHET 3,

&

PNF % 3% L iR F I ERERBLRSE
RELMBLREFHFEQ BE)THY, E
B, AR EBREOZREZET LTS
T L RBBNRORMEL Lk D, 4% 104
SO3HA. B, CEE)L LA, ABOR I
BERBPMEE U, REHMIX 200144 A 16
A225 200147 A 2 A Chote, HBICHT
DHEXREITIAH4A 238, BREES A28
A.CH6A25BTHY. BERAEETO
BREEBIIAHIE. BHIE, CESETH
o7, RENFII LR, TRROWbY 3 EAR

.38.

F—ERCIT > BB ERBIEICA VW
LRRAHRE R - S8R - SME RS — o (D2f]) &
LREPEMRE - WG - PEED2ex)id | EFEE L
T, A ORED A THIT LRV E I
L7, BB kB —SfFER[BB). LB =8
#R(TB). REUFRBEHERFCU). BRIFARIB
HECRPLEH L, B LAHERITAD
EREBTCa a—FIAALE, 7Y
71X 1kHz & L2, BohiE5TEmL
H Y 7 b(Power Lob)% AV CREREHEI. 325t
# root mean square(RMS). 43 HGEMG) % 3k
7z, HEROHAIGEIL., HESOHBD LKkD
DETELEE D,

o S [

LS

Shi ot

s
L2
o w0
wiws
e
O

Qe

Rl

1 E»oMEIC ER TS, ER=SG. RUFRES.

REF RGO i ER K CEMHRAOMEDES) L b D (E)

FHAETESIRRR). RMS 3 L UV EMG % BiE
fEL LT, FAIZ PNF 2 HifT L TERE LM
TLIELRCHERY T L H)BEE 5 X 7=,
BiRE L FEOH BRI, BEMEL DEDOKR/)
% constant error (CE)& L. BHE@EN D DEGME



FEfHiREE (PNF) SR2EHICHERERV 232
A trial for PNF teaching with Electromyography

*1{E)% root mean square error (RMSE) & L Tkt
B8 L 7= (X 2)°,

RSN
mm=&.}g_’iﬂ o 5 T - RS 29 )
prec] =

rM5=(/Zx )/ n \\
iEMO=3 /X7 -~ S RMSE=

n

/ T - (RMRe

n

2 HEAHUE»GHHLE

RMS & B E(EMG)3s & 18 CE & RMSE

&%

HEXOEERER >\ TiE, D2l Tix CE
TIXFCU Z#BR< 3T AR THRIITRFAEINE <,
B B, C HTIRMICEL 22HRAICH > 7=(F
3)e D2ex THEIERICKRIE & & b ICHEITERR A
BB FPBEESR(E4), 7=, DAL,
D2ex & HIT A BETIL, iHb2&MNKEL. C
BT/ ERDZENHREINTZ, RMS
B} % CE ORifiZ. D2l Tix A B TIZER
EH/hEL BEE CHTHEXTIEMICH-
72, BB #BX< 3 CHAZME X » RRKE VME
B > 7=([X 5), D2ex Tix TB k&< 3 #hix
L b BB B/ & BRI B o 7 25
TIXFCU & ECR TIZ#C K& <725 Z L A3
gahk, TBITABTAEL, CHTEEMHR
WIS HMTH-7=(K 6), RMS (BT 5
RMSE TiZ D2l TiXB#TBB & TB 2B
B HEEN B EMICSH - 7245 FCU, ECR iZ B
B, CHTHEZEIGESKEmICH 27 7).
D2ex (ZBWTHFEIERIC B BETHEN D HMAICH
D, CHETIZESBMICH - 7=(X 8), iEMG
TIXD21iC 317 5 CEIZABETIZ. X U TB,
ECRITAFMEL Y K& <, BB & FC i3f&\ A

.39-

BICH D . 8 UCEVERICH Y. CBETHE
BIZHE 5 < {ERIZ &> 7=(8 9), D2ex Tik. BB
THEENL/PEL RZERICH Y 3 FHix
BAEICSE-S < I 8 7=(F 10), {EMG i
BiT5 RMSE Tix D2fl 5L D2ex & b8
LT, TB B\ TR FEIC B EHEICIE S
Fehot (K11, B 12),

==

B3 #BELEMOBFHIRMET

——LRZHG
—e—LRzZHB
—*—RAFRE

LiEfERd - S - SEE NS —/(D21)

4 BRELEHOEHMET

LREBEWE - Wi - AEE/SNY —(D2ex)
.
2 —— IR En
§ 1 —— MRS
E q —h— RO
- A —o— M rRNn
-2
~3
|

Bd5 RMSICEIFTACET

EREfRERE - SHE - SRS Y- (D2A)



#HEfp{RidEE (PNF) SdREHICHERLAV SRR
A trial for PNF teaching with Electromyography

ﬂ:l

i} -} <
g A
-3

-2

6 RMSIZHIFHCET

LREMBE R - N - A/ NY —(D2ex)

s ——
-
Yo % +‘
- * —e— T

K7 RMSiZki}5RMSET

LREE B - SME - SRR Y —(D2fl)

—— tMoAR
—a— L= RN
-4~ RE*A8

&n

B8 RMS iZii% RMSE T

LREMBEHE - NE - FEE/ Y —(D2ex)
18
14
12
10 —— LMo M
g N —— S
s b= RUTAS
4
2
[+]
A B o
.2
E9 iEMGIZkiTHCET

LR E B - SHE - S EE Y — L (D21)

.40.

20
10
16
14 ) e Im-R
i —a— 1=
!",’ —a—RUsER
:
2 N
0
A 8 =]
an
10 iEMG i34} 5 CE T

LRENE B - NG - NEEN Y —(D2ex)

11 iEMG{Z¥i}% RMSE T

ERE R - SHE - SE/ Y — (D2f)

12 iEMG I2%i1 5 RMSE T
LREfE R - N - PIEE/ S Y —(D2ex)
=

ZAVE T PNF 2URBICBT 2 EE2 H 20
A3, PNF PR LB L EB[ENBEV 2 HR
L LTTERWRIE, ERE, EROFH.
3|2 ¥ ORBERICOVTIHEICT 4 — I
Ny TEBIRS>TERLLEZOND, FRE
ERBEVCHERE L TH8IHN2BEY
LELEF ZETHY S LENHE HikL
ZExbhb,

Lo L, —FTCIRBEETOT7 4 —F Ry
TIIEEF, HRAERZEORMLREELYD T



WREMRAE (PNF) HREGICHIER LMV 5HAH
A trial for PNF teaching with Electromyography

PNF ZZ#EANZECH L CIREEDOHD Z L
ERERT B, AR TIL PNF FBICEEL TH
REDBRELITI TR ERIITHICRZADSRH
TI4— KRNy 725252 RTEhITL
DEIRE L DEZ D OHEROFAERAT,
Fh EEEICEETIRRMELELTDOY 2
L—varkbEXbRE Y,
ER» O FHMBUCEGREREIT, ZREF R
N TEAIEHIFEARL  EEHERTIZE
B B/ S WEAICH 0 L BBHITHT B8R
B ERE(RIE R - MR - IE/ XY —(D2ex)
THEAEO W LBHREShT, /2. L
BZEH T 2 ERBIITLEICSZ VLS
26N BN, EEEHENEL 25 I0EN TER
BT, BRUCTHEEMBICESW=¢E26N3,
UL, FEBRERIC >N THICERE L VK
MEFZ< 2o TR EEZILND, EHITIK
HEHTTOHBHEABEELVELL 2B
LByt FEHEI L o THRIIAES TIX
RN, TR E RE~OER, ERES—ET
ROERR EDBERFITRT I LN TE, BB
RI74—FRyI7ICERLELONT,
HEREZHEICHAT I Z LTRSS R
FIPNICIs1T 5 PNF ZdREE TIXBRNE VD
TEENH L ETERB L Vo EATEOR
MBRLBELEZOND, e, BREIHEITL
THREBERERICBT HETVREEICSE
LWBRKBH LD TEEOBRELEIOND
D, Ffe, FRETIRIHELDOATI 3B LD
<. 1, FRCHBRENRR SO THER
MNRLELEEZXD,

-41.

B35

1) Voss D.E, Ionta M.K., Myers BJ.((B B &
RN HRBREFE. BRES. 1989, K
b

2) BH—F : FR S LEMOLE, Bt
#. 1986, HK

3) A : Summary KR RO EREEOS
BIZE 2 3RBICOWT, BREEFRBALRF
3 :51-55,1998

4) Bkiuifn, WILTAK, ERGFFE, fh: FH
V¥ 2T MEbRIFZFAREORL -
FRBDOBIRIEIZOVT—, 5 46 EIEHEE -
ErFEFHFES. 191, 458

5) BkiLkifn, M5 : EESES M EESLER
IZEZ BB OWT, 5 26 BIEFRIER

FESEMRE, 2000, HE



F—RAEF 4
BIEE 10 F B L EMEP R REREFICHTS5PNF 7T o —F0RR

~BEROERELORICEANIZERA LT~

A B

Tomoko Kimura

B B RER 10FRAL-MEPRFRERE N LT, FEORELHNICPNF T Fu—
FERER LI, FiEld, ERGHAEMMELE S8 T, BEVZFALEZTHEROT Fu—
FbRRB LT, TORKERIO FEAY—V2FIA LT, THEROBE 25| H LT\ o 7,
E6IC, 7T 74— L L TEBELRBLRNS, RI7—F 4 JE8ERTHE, EITHEA
TORAT v TEME~NEBITL T o, ZORKER. HITILHEORZEMEM E & S O TR
DHUMRFTREIC A2 o7, £, 77 o —FBARFICIT, DIRFGIRFITE -8, 54 8 (1
Bl/AR) BB L-RRTIE, PREFGHFMEZETERTAILNTEE, PNFT7/ur—FiCk
D, BEMICEREFEL CWEARGLZBRET I LN TE, FRRIURBEENELOEEXS, T2,
T7a—FHRENIBEND, BERED Z N TERVWGRLEEOT CHEAT IHEMND L
THEZON, ZhE RV RERLFGEESEIZenTENE, BEADLREERS L TRY,
BHIIRBA~LORBDBHLOLEELXSD,

Key Word : TERMERGE - BBOUE - PNF77a—FOHE

ZL®HIC v B TCORBE~ERRR L 72 5, HITB LU HD
| BEDOREICTRRE 2D\ 2 DHKITY
EYF—v 3 BRTSHERE~1E/BOR&
PEAER LTV, FR12E10A 178, &t
WHEOBMEIT X —FFAYICE NMRBIER A~
AFr&ied,

SE. REH 10 FRIEB U fEaap R RER
FIH LT HEORBLBNICPNF T 71
—FEEM LTz, TOHRR. BEOEENHL
N=DT. 7 7a—FARLRBICOVTHRE
T 5, =, HKITHECBIT ALV IR
2o BRI R ORI OV T HE T O AR
MBLNEDOTZ ZIIRET S,

BALPNFPIO—F

AT, TV A RO —ARTF—UF 2 M

fEBISEA

FEFNL. ER 248 A 9 BT MiIc THA
HEAZ2LE6BDAETHD, BEERSE
KIZTEHRBITOHR, ZDHRIANEYT— 3

ERE - FHe - TRT RT3 T, MIIRE - &
EREE & O ISR BEGIAR, BIET T BRI TG B B ET Y
ENRO0° THIRIN T\, 7=, BEOHT
EEIROH LN, ZOft, BKHEEEC B
BIZBOOhR o7, BBV BIVEE EH

DERERSATHF R BEREFEH

Shiga school of medical technology Department of physical therapy



FEAETS 10 SEFA LM AR BT IC T 2 PNF 7 7o —F ORI

i

H1 PNF77a—Faigicsd s EHM0OBEELRR

E: PNF77o—Fdi T:PNF77u—Fi%

2 PNF77r—Fgiigicisd 5 s oBEEE kR

.43.



RAES 10 FB8 L ME P ARERE T H5PNF 7T 72 —FO#A
~BEORES LUITFALICER LT~

VIZEMZLTEY MF1o0b ERDIZiR
RN Bh B 505, MALRFHTESL LT,
BATIE TFE 2RV E BT RAETH-
=B, BUTFER S ND Z LMl RF 2
ZEATHIBRINLTWAERAITH- T,

BRI L T A TR I T E e
OFEHEITE L (ABERTEORNIFZE EBL 5N
Rrote, Tl ATRIINEMOEE T, B
RESOBERITFR D b T £ Tk L OME# %
fREES Z LICXVAMURTTICIRY S h
Tz (K1), AFEEicENTH, B
BEHGHFEAIICD L L TEESHE OIS
MR A TRICHa2REEMNT D 2 L
MTET ELOARFICRLZEEITHRESES
fEoTXRFL Tz (H2), ELMBEFIC
S>TLEILOHEABRELNT  ZOHTE
BiHELTLE I GEmbA DN, £/, BF
ICELARD I EFTIEELTWS
BEAFIIROHL AT 22 L5 202
<AL A EEORRITE < BB L OF
BITEICEMALE L > T, FmIc, $£17
PR AR~ L BIE LIRIETH 0 | T
FRANZH LTt AR Eo#E % Ae5 2 L i
o,

EATZ S TIREZLTEY  BrALFIZBW
THHOEBRII O TR RETH 72, L
L, BITICEAL T, REMEEHLAEONE
BEENRDLYIBTL,. PNF7 7o —Fic kb
BEOWEFELERLDLHZEIC LT,

PNF 77 a—F3 FERipiEoEEles B
e LT HEEY 2F)A L TEko 7 7 a
—F 0BG Uz, e O BRI RER IS

AIHE & 7R o To iR M BER R R EB S8 5
T EWTE ol £ T, HERRERME TIC
U 7 AIBNAL © A SR I B 20 L7z, FikiE.
FERREEAR T AR B TRk - RS B % b S BE JE
L& L. U7 v 7 A LIREED S TEMAR O
BRI =BT BB AE L 685 L5,
M A BER & S EEAThE (K3),

Z D%, TR I TIRE O M RE L 3 A
AIHE & 7 o T Tz b RELR T B oD JEJE by 2 12 5
JE ith — PER— SN E/ R 7 — o d6 LUV R &

S

B3 REBMITOTHERPNFT Sa—F

R — MR —E ¥ — &I L CL B
BLUTEHEROBE 25 &HL Thiotz, X
bIZ. 77 v 74— AL TEBRHEO/MAEL
P R OES T2 LR35, g~ 2 2
—7 4 v TEEERTOE -, FCERER D% S
THICE Ui, JERRBR OB B HralT 7% ki
o L TRGEEMEMZ, EInb0uht L
(Irradiation) ZFIMT 5 LIckv. L0
YD Z LA TE I, TEESRFBEEOEEME
EmHONTEEERT, HATERNICRIT 5 AT
v TEME~EBIT L T iz, TR TIEE
WAL AE B L OB R OB S THIZ LY
I LT e —FE2E ML, ZOBEL A



BEE 10EKBLABEPRFFRERTCHTIPNF 7o —FORL
~BEDRER LTICHANCHERALT~

—T 4 v FEVERE & RERIC, FERERI OB RE
RiG# LR R L-MENT o —F 2 £l
T 5 E L DI REROBREEST THA~DE
BT 7o —F 2 EH Uiz, REROBERHEIC
L CRBIEREZ M D58 1 LT hmtE
ERETIBREOBRENMBLETH 7M.,
REIIRAEB~EBITTHI LN TER L
k57 u—F2BIZ 1 EOEETE
mbt;
PNF77a—F&BaL T M1 A TH
BOYENRDH LN, EFIHACIENTE T
EEROFESERED Hh, kR EHH LA
Lo EBREBEET DI L T, HENETH
MEBWEE TREAG~NMRY HED LD
i ote, ¥, BRERLBOON., EED
BRLETIELS oo (F1), EHICH
TiX BEREOEFT THIAER 5 TEH 557
Lo T OMEERZIT RN OELEA
FBITEIEBIENTEDRLICRVEE
HixmELRE, £, GROBEBLAOND K
g ofz, IBIC, HLTRF L RAELDIE
bR 2 BRBRSND LD Ko7 (B
2), LAL., ZORRRICEWTE, 77—
FHEDEA— PV LISEORFIRLN
T IEREZIBET L L LICLETOHEICE
STV, LT, BEAFEDIZ L A L DR
XERTOBBE THRKETH o, LAL,
DPNFZEBT7T 7 a—F b, FDHD
BB EME LI A AXARBRIETYS
B—FRII2BICHIEEZI T HEFEINSE
RTBETLZLAAREL eoTe,

>
—

.45-

HE

FEFNT. BB LR R B
WORPEEERD R AEEELITO LT E
HMICCTRbH B ERHHEERATLIZ &M
TETWE, £, HITICEL TS, THMEE
PCROGBIIHEIVEBHIELZ Lidrok
2 EFAMIC R EERIE L L THBREF
RALRBOHBITLTWBRETH T, A3k,
PNFIRLBIBRT /o —FRKRIST477T
Ta—F L Ebh IEFRIIE BB THiEE.
BEEICBOTRENTES I LICERNE
PNERETHDIEBZOLND, FleZhid,
BEOBENEHORTARNFINDI L %
BRIL LTERINDbDTHD, ZDL IR
Erobl FEFOSFEEICEALLE D
5 RSB EITERNIC A B AEBRHEICRW T
ERTIRETH D Z Lo BEMICSH 5 LI
EHRBE SR TEIRENEFDEDETY
BOTRBRVALEZ, £Z T, PNFT7Y
B—F R LBREERL DL L LT,

RIER 10 FRB L TOIHRERIL, ZhE
THBHRLZERNICERATIZ RN
e Bbhd, £/, PNF7 7 a—F 2 HfT
T 58 THGERHREHI+IICRESL T
ZRUVRIIC I T, BB DR RERITE B 2 (R
BT LRRETHoI, £EZTT Fu—F
& LTIESEAY — 2 BITT 5D TiE2e<,
SEFAMEENICED ST B ERHHEL TEH
LR ETHRITTRETRRVNLEEX B
Y L) BEAICITbh TW5EELFIA
LT, EEbERZZEELE,



RAEH 10 FEIBL-BETAREBTCHTEPNF 7 7o —FORS
~BEEOUBELRLCVICHEADICHEB LT~

PNF77a—FICLViRETHZ & T,
BRI ARGREEHSEL LN TE 4
BRI LBIERIT (BBROHE) NAfEL ool
T 2oL REFITEBTER L RESREN RTF
LTV TRV LHRT S, L, &
FEHDRVRIBO P T, Th HEBTEN S
FERTRZ LMot lodil T<HENIC
EALTWITHIEEDOREBEDREFREET
B EBEEE -T2 TiRARVNEELD,
7, BT T2 L 00, ZOMBREEREME
LERDILNTELZ LG BEEBRT S
2 —FRBHTHRE. B ERB LR LICKVERT
TOEREZRVIRSESHZ LT HEROAEEIC
BOTHER SR TOARNTHS 5 BROE
ANBEMELTL 2OTIR2VHIEELXD, Z
NoRAABMELEZ LD, T a—F0
MEEIC & D {REHREHREFMOER L T <
LR TELOTRERNEEZLS, 5T,
PN F 7 7 11— F 4% 0 3 R R A 45 40
MThold LTH, ZOREINRILER
VRLIEY EFRZLICE Y . BAALMLES
H5TENTE, BENICTHEEBREMTBTNITL
&L RRMERA~LOLNRDHOTII 2N
NEEZD,

B35 30

1) #ISEE {i1,PNF == = 7/, B 3LEE,2001

2) EHSHE.PNF 2 B\ /- B R B 0BT I,
BEFIEY 18,596-599,1991

.46.



BN

R BE OBRTHIBR

=mE #Y
Mamoru Takahashi

[FCHIZ

BT LI HDEFH S HDBH~DOBED
EFZBRL TV, BTkt FOBEORR
IEEBO— > THER B TXE ST
B0 ERE L EARNERSRE S ORENSLET
b5, EBLBITIL. BOENTY XIHle
RIS B8, REO—HEDES AT 2, Tk
ROME 72 KON —EOEH LB %
B BRARRIS & LCRA S, |

BITITEBEICBENICEE L TR DR &
B/ANDORFHTINF—ERIEREN B 0D
BT M D, B RO A ICEET
DA ABITIC L DHEILFB DI, D
MIRENE D EDOBREA RIET A ECTHLET
HBb,

b MIBBEOKIRIZIE U T, ZORIBICHE
REISH BB TERITAERL 2V, B2
CHBITATE DT HMENLDA LR
KH LT AT RERI ZERRIETE D
EHABLETHB,

EFBRBITICIIRD L ) RERENLETH
3,
OXLEITIS CIEE THL Z L AHES,
OQOLEIIG U= BB < Z L KD,

OFITHIAEHP LR FLREZITTHESR
(CXSA B,
@D2REBITERZIBLTORBHAN =X A
BEZIEHTN S,
OABERDPIBREV. R EDBERLETH
R

FREBE OBITICIE, EESHTICHERE
REWTENTERVERREE - T,
B DRERBENRALNG, ZhbDH X
HMTHRND Z LIXFLA LR EEHICH
NTHWBEOR—HBATHS (R: 1),

IRLOEAMICHRN T 5 RERBITE,
PNF {2 D & S ICHEA L THERL TWOiHE
LV DOHERT B,

FRESEOHT/ 2 -

RRIER 2EH IR0 & D eBEEE
NOBEREL D ARERECIT. e DRE
MBI B, FRER O 5 ERIRITFHAZE ML A 5 Ik
BIZRREH L () IiBHEA 22 fF AR K 1R
DR BEHVD) . RELESEEHCLRE
BN - KBS ERM SR 7 —
YBELIATL 5, BEITEARICE Z EAH
K22 720 (B 2 EBHETH ERKAES)

VBRRREE SRR VAEVF - a UE
Yugawara Koseinenkin Hospital.

47



Fr B E BT IR

XY = oh b U BB A < | FERRE
RITREL-REEH Y — L DL TES)
EiT725 L5122 - TL 5, ETOBEIZIIRE
BEHREANRBLETHY (AT AREHERIE
LB EITEA L. BAOEEEHRRET IO
EXBRKOBABLE2-TL 5, XFEE
EABEIT 2 BHETI., HIEE ~ORhRE
R RUHBENRAEND L5 R2>TL
Do
£1 FREBEOREBIT NG —

(DA TORESITER
@ SMUFE~OF+R 2 EEBD
@ RATE
Q@ BMEOTEY R T
(a) BRI R T IE
B TREDOKH~D&EN
@ RMEOBHRE ITERTh
® BhiRAEBAES
® AR
@ k=
Bty H Lok
QEIMTOREHITESR
O FT+H2BREREa bo—L
@ 572 B dh

AR L TWA XIS BITREMCRD L
W Z & BHEZELRNWT, A= FiH
V. EGEOBMRICEDR S Z L2 RETH
HILEBUETHD, TLT, BHRETRENE
LEHERERL2->TL S,

EESRTETR EIBOT HHET T

-48-

Fooy TV, HITICEE LT, TRARRED
DTl ERESARBRBHHLIERICE
Bl fA IV Il TRBL2ThERS
v, bLb, TOFEBOIA I IBTRT
LESTb, ZOHTIIRE b DL R->TL
¥£5,

BAEZAUEBHENEEIA TS AFHESR
HOBTIRIZBNT, /=N F AT,
)= RE - DHEBHRRELEEE S
HENERROERAME 25, PNF Tt
(% :2) DIEFICK-TEBERHOBE/ET
V. BARREICETE BT, MIEHIT. BRFHBIT.
RX BT EOE W BITETOR THRT
BEADEEEZE > T,

L URBROIBHITER L Tid, BB BE D
BACAETED TN ZLRKRYTHS, B
FIZ L oL, — TR O EEBN R ED D
ZERHY ELICAESRTrOMBTH
LD,

&2 BITHIBEONEF

@ &
(sitting)
NXUBR M
(scooting) —> (standing)
—MFHHAFRY ML
= (one lex forward)
{one leg stannding) —y
—HTHNAMSHL G
(one step)
Liv 25
®ABE forward gait E3T
(stdeward gait) (bratding gatt)
RABITF
(backward gait)




F IR B O BT IR

HITER D ERR

1) &4 (G5 EAYEE)

R EREEENTERAL—RRALDL
Eo@EEIL B EEREDEBEOEARLRIENT
B BHIEMND Tl | BEREOHITICE W TH ALY

IREBRE I DO —HEF TH D, L H LAY BIER,

JE#hAR & fRERARIC T bR D,
(DJE 48

(a) BHEIED - (RER AT I dh
(b) BB ORI
(0) ML OFFERE L LATHICB

&
(2=

(a) BEEGHED - spo bR
(b) HHXTEY 72 B AR DM
(o) MIfEL ELOIFEERNOBE)

ML B S DI EFROEEDH T
H5H,

Fr RIS BB O KER Sy 0 B IR IE P& (R FF
L7 B0 A MERET A 2 L ST, JERRERIIC
% < OWEA DT BRI LA A 8 i
(Z L7 Frna /e L BN A & > TS, DT
P ELLOBENCEE LT BE TR S fER
PEZBET L D & UL IERRER LR EICH
DFEHB-TWHNEREEIFEL, L TLE
i BREE FTETREREINLBMAID
MiTHERL o TLEI . IBERASS LT
D& EBITHEM O F F TR L TR 3l
KHEITH LT 25 /BRI TROARTIL
b ERAS DT 5, BEREEITEEORTICEEY
HZTEBRTERY,

_49_

COERBETOIMOERBINTRD & 51272
D
OB 8% AR IR R L TR IC %R

FEEZNTHZEOTEDHENOER
@EA~DOELOBEHES
QRIZH AW A THRELBEH T 28N DM

=

INOORENZEG ST DO FIE
DA Wik~ 5,

AT Gl bR I R L C oM
- O REHEB 18, I & OB 7 1A
FHMEEZ TOFRR - HREOEB OIRE AT
29, BiE, UXI v sA=vx—Vay
T =y s & L CRERICIIERICHI L
THME-ZRENRTED LI ETHE 2R
W5, EREIBMEETPT OFRICE TSN

EORITHEES (BEE: 1),
s

. BT

T OB B BRI R
1% 3T IATEE O RE T ~ 0 BB
NOBRE > TS L AR TICE A 2L
ATIRUBN B & 3 (CHRT 5.

A D ELBE R TR Ao T &7 B B
B DK DB (Scooting W) HIRET
5. —WAE ~OEOBBO%, FHUR RO
BTN B, £ OBERSEICE DL
CHIH & ST HBEE A K LT



HRRAE B 00 7T 30

 (BE:

HH:2 scooting BifE

Scooting B{ERAIEEIZ A2 o TE - HABALN S
DAL B2 BifEE1EET 5, PT 138E O
FITALE L, S AR 5, BAR A AT
ERFLILEEETCILLEND 2FHET 5 RE
(CEEDB PP TL B & IR 2 Eaden
B IR A i R S LI &8 5 (B 3),
PRI TR DB CRFRE I E o TE LB,
{6 PRI R R R 7 — v & W{AIE dh /S — #
PANRL—RIZEBLENSOHBMH S DT
BE~DREEXHD (BE: 4), £/, F
SELTRE =N Y FTA e RE—
~ERES LD OB S LA B E AR
BLTHRUY,

EH:3
B EBEFE T

_50.

EH:4

Tl ] e o e R
NG — o LA e
Ry — %

2) WRERA -3

RTINS AL e /N B AR VA A S e
L AMTR~KEDEEAFRNRTES 2
i, ~UTROERY HUERET A -HicL
EREFRTHD, EETIE—RTRICES2E
BEMTH L, BOHIAR~BEBEICK 25 &
YTREOBETS, COELOBBMAALL
DI ETHUBEOTRBEL S, ZOTFHIE
HROAGEREOBZBAE LD Z LT, FHE®
HEhY R Y LS ATEE & 0 5, OO HE
B2 T AUE AT T E RO O, TG
MED LS ORI L TIMUBEN 2 3F & e L
LRI R LHAEETHL,ITHS,

BRI TIXMZ O/ITH 7.5 & o FHk
Ao, EROERITRERLIE M L, BRI T L R E
THRVAPRNLOREE & 72 5T B, R R
HVLIHREAN C O B BRI EE T, W ISR



R IR DTS

MR 2 0 CSEf & MR+ 5. HRREBLEH
FREEOL DI BEONKFUOZH A B X
THIFICBEIT S Z LAk 2VW, TN TEE
DETABEIT 5 & & EICHRERIXBEE %=
B L C FREARIFICIEY HEE 52842
2o TCLE D, Kek & EBEE CIHE - 2B TD
REN, KEOBAH LERE 2 BOICL, #
RELTHITRENRRERbDLER-TLE
Do

ZOBEETOIMOEEHMT RO X DI
B
Ol B E R KT AT DHENOBK
QL ~DEEBEIE OHK
QAL EARFE LT F £ TOERES O EEMEFE
DR

INODERNAZBHFIEDL7-HOIHFIE
Dl E IR~ 5,

2 % [ < BR324 T A BB B 23 H £
THY ., WREHA TESE LM T, A7

PARELBIENEELRSoTLED ENT,

SIALTOEE 21772 5 BRIZIE, MEDEE T~
10 B FREZZR LERMAEY L2 5,

W VR < JE BB 7 IS PR FE S TN & ey
S5, BERMALAHER HRZ2 V& E I,
PT {2 & ORI G ITALE L CHBeREL 52
HE DT D, MEAE Bl 2k
T, BHOBBESHIE X, BOSHTH I
5&E2TK B

F R R VR 5 1) 720 ) T A < | FEIRRIE
R~DOELBHLHIR S TS DA AR
Tdhbd, ELBEICEEL T, RMFIZOOHE
fEmR L IRRDOIT BB LE b I, PT i

.51_

BEOERIET L L0 ITFICAET 5, B
EPZLBREBNLDLL)ICERE LMD &
R’FET5, VXIvsf=vxz—Vay 7
7=y 7 &AL TEBMRESROR G BE
IRAREIC 22> T B & | MisfIC OISR & 4t
BOR&EES LT KEOBEINTHEIC A2
STEESL, FRW - B - FHRA L B8R,
Ll (TR FEMT A E X T, o
T U ARBRIIRVE D WA R KA T
THEBBRNZHEZLOICLTHL (B
B :5), (KESBEENIEEL T, RYITTT
BATHERMOANA—Z2BBOREL LTBEHT
R AR L7t T O PITHE IR~ L b
ZHEICL TR TR TIT 2o 1iZ
IBBEILL o TEENLEINARW(EE:6),

FH6 S TOERORLBE)



Fr AR O AT 3R

R BENFTHEIC /e > TE = 6| AL TOH
BNy —r Sy — (—{tE, mibE,
RPE, FERFME) . Fa v B IBRIRY T
TALT " F— 2R LT, EER O
DEIEEZRE %4 5 B B 2 EEBEH &K O
RIED LY —@oREEZR > T, Flxid,
FHHE~DEEOEIFEEZ S R Y — %
T2b® 5 Z LT B H R~ OEFE %
IR LA TERA~ADHELOBH L FEOMHE
DEEHRELD (BH: 7)), ThbonBhx i
LT EEBBC o kBB L O TROE
BB EMEEIN DO T, BEOILTO
Ay b= ENTEIER V- E D RE S
BE DT> TL %, ZhbO—EHOMEHE
B ) —< N RE— R = H AR
S THE L2V OThvE, 5 & ke L
EOMEE, 2 LCTFROESTOMEE A\ —
DEHENLEL2-TL 5,

BH 7 ML TOEEEOEE
(i LOVEH) Z#EA L CoOELMBE
b LEED LEMARCREE A O BRI b L
THEBRTEHRTRICEY /=L RF -

U/ == 4 I TITHWEENR S,
g LERCHED ) —= e N E - BN —
T T AT OBEEDESIC, TRk
T8O - 2EAT 5, HWRT 50,
BEOENIEETEBREINTNIER LA
WV, EHOIDITRBIRENDT 7 = 71T,
U ZLWEZEN, EEBOT 7 = v 7 B LU
LDz DRENMRENRBERE 25,

3) —HITROAIARYHL

EFHITOR, BESKICHEL TH A
CEITA#D 25 RA—& 2 b)) T, BBESIE
BERMALC 2> TV D, Z OBEMILORE
(X ANLA N TBIUCEBRGRNTL L
THNTW D, IIFEICBIT B ANLANY TR
DIBE 725 & T LIPRIZEEE 2 R L EIC
THOTET2TT RS0,

TR Y H Uik, kBT BIEI o JE #h T
F2R<HTREOBY LB A L5 E
LOBENLFROEBEIZL > TE#NICTD
N5, TRROEY B LICE L TlREEORE T
FaELE TRV, Died L L BRTO#EY 2 4
A I TOE—FBHICLERLOTIH W,

TROROVHLNBAL-XIZEZ BHIC
AR TROEE ZREEBHENLLETH
D, FEEEDO L S IO & 5 B
T, (BRERID) T L~ T 5 i
DEBH LD G, 32 ba—L I fEEME LR
T DI CEERE E Codh & & 58I
BRSELILERH 5, FRER OB OB &
ERANCITIDE S Z L3 BB TROE
DHLZHWD Z T 0 | XBEO Rt o)



F R R E OB ITIIE

EpmEibEhd L HIc 5,

OB TOMBBENTRO L DI 5,
Ol T ko A ScRrRe 1 DR CaHRAIT D
UZ w7 R)

@RV H LAIEE OIS, A5, B L OEERE
T DR

BREONSBE 2 BRI NE L T, BEE
£ T B B 7 IR TR DR TREDIR Y
HLETRbt 5, ZOR, FERMN~OFEO
Pl A RIS U B B ER 23 8 S JE il {3 & (R 47 T
x5 K512 PT iZBEOMFICALE L TR
A FNBECHRETS (BE : 8), MEMR
FOFERERAZBE~DORE LB Z{EET D,

FH
Rt AR AL

- 8

XL TCHBRORFENRTE L L3I
AU, FERREL TR 2 (RS o JE th 2
D IEM-NEE N E— ) BiThECY ., BET
ORARAXF e L ENEY LTH R
L TOEFISDHE R ZEFH > T,

RE TR A U 28 & (i, RS & 2 A8
HICA LA EEHLOBIZ RS 5, 208
ENRELDHZLTHOTN 25 ErTFoiEE
B CTELOBENAL— AT DRSO TH
5. —M~OEEBHOBEZ. PT OELHL
24T B & DT LT IZ R o> 18 BE R B 1 D i et

LA EEH Lo X 2 {RET D (FE: 8),
BRELR T RO ST RetE & —BRET 572012,
LR TR R CR NPT OERTH HIE
FRELAN T B o> JE #h — iR s & UM R — PR
F-rRRIRED (BEE: 9), KRWTHE
RITREOH D H L AEARET H 7|2, FERRER
TRA~OFEEBBIZ1TOE 2035 | BRI
OEfEE THEZHET5 (FH: 10), EHE
R~DIE L MEEBE A kD Z & 23, BRI
THRAHBMICATFICEY T L otHks
RIS & 72 2, RO JE th & £ 5 JE il — Sh s — Pl
WRE—NXBBOFEEREL DO TEEOF)
HOBEMTIITETH S,

ER9 FEAIBER A TOR XA H L

BEH 1O

TR OREE THlAZ VA FLTOTEIRY L

.53_



F RSB O 1T Al

4) —@ITRRIL{E

Z D BT OMEE) &1,
BRI T D X FFRE S DR
@R Y H L TR OBHEISERESH DK
@R T ik 347 0 IEFRER T Re 0 J8 F ~
DFEEERT /e k5% (exploring ) RESH DA,

EWTE TR CXEL HUITRETD
JEI B ~DHERER) R R AR EESNITIEH ITIL L TUF
EREIC—2OMEEZR LTS, ZOEEOD
il e M3 B s A EPALICHER L TEN S
T LTy, R BE AKX 2 22 L CERE 0fE
BRIEZRE LD Z L2 RLLTHRITTE D
H DJEFH~OEERERI R BERESNITRIEL b
EHRIETRBELVEND—D2THD (BE :
11),

PT 3BE DR (FATHAET ERETX
FfF L7 SIALEAL) (T2 (B U CIERRER TR Z 1%
£ L CHRERI TR T2 ¥ 5, Z OBERRERIRE
AR L2NWESICEET S, PT iAo
FTERIBERE LICHFEMEZIT-> T BED
BENICEE B AE N2 208 S FROEEL
SRS (BHE :12), JHih— WAL &8
i — SRR E T TR AREEL T, PT 23WEE
FICBE L2 5 — TR 2 RE S5,
FERERE T, DT BELROBET LB
BEHE 2. 2FOMBREEASELZ L0D
5, ZTORHTIIE S 2E S (ROIHEL WEIC
@< LTC) OF EICHERERMOZRZRET, &
LOHLWHFNCBE S & TOR B LR
iz ThE s (BE 13),

1= >
| -

_54-

BEH11:

BH 13 :
—{f F B S AR5

ZOEBFIEICIIAES TR TRIC
BB L. RS OBEERIAMRFTEL L
BRUITHD, BEERIIZRFEL TN
DEER R WEEITIX, PTIXEEORY
(AL L CEBE O FTRA kA T2 RE



B LR O BT

RIS REE T 5, BRI TR COREREL
5 ~OFRFEHIEE A USRS A RET 5728
I BIUBATOEH T Hh 5 IE il — iR L Ol
BNy — &2 L THROETTRUHE
D% FF~OIEFEM FTRROBAZH L 21T 20
¥5 (BH: 14),

FRELA TR o BT A » CTidde < | FERREAR
TR CORESZFHED 1772 5, FRIERI TRRD
RYH LA D E L TERVOE, FRRER~D
FEBHRIOETELRIRIMICLS Z &R
2, FERRIELN ~0D R+ 72 (4 LB ) C O FRE
RITRORY U, BROZE L& D R
RTROBRYHLEZT2DELE/ R 2o
T L2 T

B4 BT REORIFIRY H L

5) —RITRRZAIA (CHEAH Liziif

R 24 A T SR S L — TR A BT
I\ZBE AR U7 SEAL A~ & | — I T R Z RS
TRk LTSI COELBE & ERERO
ZonBEORENRTEND,

IEHEBT TR, EEE R RO T 2SR
MFRH B A BITRRIC IO TEALITBER]
HIZeBh & (23 E 220, BT PRI EIC 5~
10 EORBMALIC/>TWD, ZOLTHRE

.55.

s, BEEEHRE O AW L, SIEHIH ilE
I~ b R EEBIHZ AIREIC LTV 5,
FHATRABD 15 A—t > b THR~DELBRD
BEMNRK W3 ELF) Lied, ZORBIE
DAL— A& LEOROBERENNHE
LTCW5RHEAE T, BE BT 55, 8
Ry 73 5L510/>TL %, BB
BE(CIEMR L7z 0 B HRALIC /A2 D & BRI O 2
Ho@Ezx THESOEBRERFCBETLI L
MRl oTLE 5, MEMOREZBA
THBRERFICBET 5 2 Ltk & JF
R T AL O AR Yt L i34 s - STz (s Bet
5L D, < FER TR O Y H LI,
RS OB B AT TRV T &5
Eg-TTLE 3,

— AT A U7 ST T % 7 TR D R
& bR B 1= I, A7 L T A oo B4
ASRTFICERE L T2 RIS, /i F T2 E &2 8
Z THHUBRPAT A ICBETE 5 X 5 I0EE
A RT3 (BE:13), PT 3BHO/E
F T B IR L, iR EE oM LR
Bl LICRAFRE L TITAR D,

6) RIAHIT

BT A 7 NV ORAD 10 S—F& 2 M DR
(# 0.1 ) THERED 95 /S—t > O
~DRHEBEBENBN S, 2T OB Y
i L( push-off) 771z & v #epicid 1 BFRTIC 2
AN (1=AF 1609 A — bv) OBEHE
EREDEEh b, 2 LT FAITROE Y H
LA & BE 22 I BEE & B E OB & -
THRO B LU THIL L R 5 v A VOHEET



Fr IR O T B

R ICIR D S h 5, R EEH CEARR R BT
BE LT, BB RIS R b RVEEBEA AR o i
HTRALFXF—EfEbDRLVEETHS, REN
BEE LT, 1 RICKY 80~120 £ THD, b
L HBRATHED 70 5% E 5 & BFROBETE
ST EIST, HREROERY LA L,

AT ORI O EBERE A RILS & Z
DEIGEELS &85, BITORBMIT, £<D
THRAFE— L AT REHBSLEIC LTS
%, BEENEFR A EMICEAT AT, ]G
ZEHETRETH L0, BITICBVWTTIAE—
FHLEEL2RFE2>TL 5,

FREM FTRROM AR H LA RETH 28
(2 BE & EATHON I IALE L IR OF
Mo =IO SETRRERRE AR LT
O TH & ATFEEE A K L2725 R
RITRORTHED ML A{RET 5 (5K 14),

PT (2 BE OHFIIE LERGEEICHTF
FEAR AT\ FERREARA ~D & E A R & FREMAIE
DT LA Thl%EHA N9 5, BRER T
MATFICIR Y HE TIERER DB IC2N T,
BEEREZMA D, BIThRZ4E L5 L 5 Thh
EHEFNICTBIE X BRERELS LT
IV 2B51ET 5,

EHOHBENRZITERL LWV EBEEFOH
ITREN DR S CMAM A B 0 EE O EF
FA I T REmDDHENT, BRHE L O
(R FEAE UIERSRTET D (BE:15),
EEBITCITRIEREM LB Y H LB O/ EY
. EOELOE—7 (# 3B F)abh5,
R 7 B B R AE /I AME T L T 5 F R
BB T, BRERISIRE T Z ORI (K80

[BeDREREBEHRROND, T2, FEFEH
DEEIFICEWTH R+ R EEBEIC
HE—7DIRTHRHEDND, FROEHNAAET
& MBS R ENEREDAT v 71K
HY - BRAEAYIC b EA B DN TL B, (bR i h
BRSOl — 7 L 5 RHICEOET. A
&S EIC A2 A CHRBOEEBE A N
By 5h, “MEZFTFC!” FO0EIEES
Z B R RE T RbE S,

FEH:15

N fIEHT

Z OB E I TOFEBEBIC KT
D IZELHD, ME~OBHITIZ, — D FHEA
g2 R LT A0, BAHIO TRED S i
fdE+ 2 HENARE L 70D, £ L CHREBEIRE
ZRMTHZEHTE L, BFHRELEFEDRN
BB RIE % < DBEFIT & o THE AR5
P B OB T B O T, — AN F BT
TR DRE D ) OEICEMT 5, FANIRAEOH
H~OEHAH LN LEENZIT) (FH: 16),



F R B OB IT 3l

BE6 (BT

8) ®AHIT

BT ~DOBITIX A HAEFHECE O TLE
T 5, RABITITIIEBIE R 0B & L fEES
EOMEOBIE AE EN 50T, FRER T RO

ERAY e B & AR L, BTH ~DOHITRES O
#iC

= (—

FEROBMLEROZE LA F B ~OTF
BROMENPECLRVEICEET S, 2 b0
MENELLRVTHRFT~OBBEOE X 25 H K
L&D, BEORBREE. mEE. B
A& BRICHFEML T, FERIZER
EMALDBHHFBITERETSH (BE:17),

BHIT BT

HORMN DL, BEBRITEITRE DRI,

.57.

RXBIT TR b REL# & Th o, Tk
DEEE, FROET#H#RE ZZEREX, BLUER
DL TR ZFE TR O L %5 ~0B8),
R EBRBITFIEOT THERE L TR HHITT
& %, AT PIIMOBRIT FIE & REkIC2E
RE = D— DDA KO O A
HWRTHZLMNTES,

FEOH

F R BE O BT OV T RADRBRRIC
ESOTHR Uz, A RREEE ORBEIT S
DI —ROBX THALKD LOTIERW,
BEOBRIIBWIRLERT A2 LT HE
BI85 FN R B 2B 2 1983 5 fElR
HERBmNEND Z L THS, PNF kD77 =
¥ 7 D—DIRKREFHH B, Z OFRKIEFIT
BEVIEFE EBC A5 &2 3 0 fil
RIEFDZ L THHNR, R LT B LIBRED
BRIRFL L BB STV B, HEHTZ 20T Ttk
PENE T RELRBUEPI S L &iT VX
vl f=z—rar- Ty I RERE
3B,

R OIRFRIC IV TR RO B %
M2 728 BA RFHCERZHBHEE 5 2
TEXRZESHRREZE L LHIC BRI
Y FUSRTFERIEOMRE R F D 72035 KRB
CIBIRZES LT & | ER2EE2E T
WS K IiTT 3,

— MR R e USR5 & EE D/
—< N RE— )= A 7ER



R EREBE ORI

FENTLE S BURERERRISERD 2
LS ICHOLDERER> T . BAFEEZIFKLTY
MIRTIER G20,

L P

1) A ME—  BITOEREE, BHRIE, 1 -
5-15, 1984

2) Perry J:The mechanical of walking. Phy
Ther . 47 :778-801. 1967.

3 PHME—. FHEE  [EEEHY) B,
=g AR, 1983.

4) =Y yrex—n, KEHE : [PNF i
PR EF) . EHEEHAR, 1984.

5) AfE : MR REE-BER- . FREER
LR HARER. 1992

6) D.E.Voss fit. &EHFR - FHEHREF
&, #£FREE. 1989.

7) Sullivan, PE fin B)IK#. HWE—&
iR : BRR PNF-SEHEBFIEDERE, AT
1 FNVEEHAR

-58.



HZ<P N F Atz Et= (JPNFA) =5EiZfsiRs

R =

1. FE~ORBEBEBIARELSA LTS, 7L, FHEESICELTIZZORY Tidleu,

2. ELCHAEDORIC, BLEAELOBENRRZRENTWSEZ L,

3. FIBILRBROLDIZFRD BRFOFBLIRNLTSH)

4. FRIIKROHT ) —DWThM 8T 5,

- BB, FRCHEERCOKRED L U
- BRI L s BRI E S E MIERAERRZEL D00 (HARESELEEND)
- T

5. BERBOREIE., EREICAMELOFEEZTELIIBWWTRET S,

6. FEOHERIIBBEIBNT S,

7. FRBROSER LB TO®EY £45,

D PRI Y a3 —7n (FXRX 77 ANAEBREE) 2HV. AAEEEx.
40 17/ 40 FD 1,600 Fo% 1 #& L. 51X, BFE. BEEEZEH. AXOSHN 7TH
(11,200 =YL E T3, 1,600 FHKT I HREDOEH T THE,

2) RAFBWOBRIL, FTNVAR—RATRYariiiiv—7n (TR N7 74 ABRRE)
ERAWT, SRR, X, EEE2EA, MEHEEE 15K8NHET 3,

3) REK. BESE, ThTNI1MI-oF400FoLBEL, 835 80NET 3, EiMEcx
HEIERL, BIFA TELRI—T0ICTERT 5., ZEEIIABRZERIE L, » 5 —BHKH
ROBEITERAB LTS,

8. BREORERIKROBIZEI bDET S,

D FRoORKIZ, RE (MXRVIEX), 5L (BAFRVo—<F), FiBSEL (BAER
VHEKER), FLETIRBON T IV — (REESRBE/IF0Mm) 2R3 5, BEAIICE., fn
XOEE (400 FLA) &, ¥F—T7—F (BFELUMN). KX, 31X, XEEES (300 ELA
@ Abstract) . Keywords (5 7ELIA) ODNEICFE®R L. @ LES 2T, IRBIUVEEZLTHR
143,
2) REBLIUVEEIZIHTOMEL L, ThPROBIIBLES L BEL¥ AT S, BEBL
VCERORECHAIR., JIK 1L EFSFICRATS, IEBPTORNEL LI VOEROWEAGRT
ZOWTHR, WMz EkEZT 3,
3) FHIFAL LCTABZEAL, 4EE. SEAL, A%SIE3REL LI ZHT (B
&Y 20 t) CTHL, BERAXFOEMIHIEE ZATINVR—LEZANS,
4) S| BACROTB/AEE
c AXPOEYEHFROARIIC, HHIZ 1),2), DBLESZf L. SCRICEREIZERT S,
« MEEOBRE
TEA B HEA EB)IIBEN—Y BRITE.OECERT S,
- BITRDOBE
EHA B EERV URES B4 BESIBR—T 36744 R(TH BERITE. ONFIC 28
T3,
cEZENRALULOEE, 34EHEO L, OOOM. F41Z000etal.L 3 3,

9. RNy avELRu—7a (FHRA M7 7 A ABERIRTE) TERL., ERE1EL, F0=
E— 18, IBRBLUCEELZHIRLEBRE 28, S5 4828RHT53, 354 FTn
YE—F 4RI (K 4. 77404, ERAY7 VASEZHE) L. FIEORBELBEEARSE
ZWHAT 5,

10. EEHOFBRHOBRICIX, BEFRE 1 B8L20av—1 B, EERIFE FTE. £54%H
BR) 28, BEBDSB AL F7uybt—F 4RI (RA, 77414, ERY 7 Va2HR).
ERFEALAOTRBE (avr—) 28E2HFXTRHT 5,

11. EERERX 1BIE 5, EEKERETIIBD2N,
12. #RLEBRBBL U7y E—i3RAIE L TRA LAY,
13. FRRDEM% : T1 8 0-0023 WMEMBREFHIEHEET 3-15-5
HZA PNF IRSFMBMAIHEY HESESE TEL&FAX 0422 - 39 - 4688
14. ABICEBRENE-RXOEEREIX TBAPNFHES) CREBET 5,



PNF #i3E =

B2k H1E

2002 4 3 A 31 H%E1T

sk - 3817 HA PNF Wi
T734—8551 JA WA B HFA X AR 1—2—3
KB RFEFET R Ve Y —a UFf
HA PNF #f9E4> (JPNFA) ##%/5E
E-mail jpnfa@dod.enjoy.ne. jp



