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Influence of the indirect treatment from the one side limb to opposite lower limb
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Abstract : [PURPOSE] The purpose of this investigation was to demonstrate the effect of the indirect
treatment by proprioceptive neuromuscular facilitation (PNF). This study examined the extension
force of both lower limbs when performing the static resistance exercise for the one side upper limb
at the start, the middle and the final positions by PNF flexion-abduction-external rotation pattern.
[METHODS] The subjects were thirty healthy male volunteers (average age 21.1). Two Hand-Held-
Dynamometers (HHD) were attached to the both heels of the subjects in the supine position. The
extension force of both lower limbs was measured with HHD during the exercises performed by
using the static resistance exercise for the one side upper limb at each position. Simultaneously, the
forces of the one side upper limb at each position were measured by a HHD. The maximum extension
force of both lower limbs was determined the maximum voluntary static contraction (MVC). [RESULTS]
During static resistance exercise for at the final position of the one side upper limb, the extension
force of opposite lower limb was 7.4kgf + m, and percent MVC was 54.3%MVC. [DISCUSSION] The
static resistance exercise for the one side upper limb spreads to the trunk and opposite lower limb
(continuing movement), and the extension force of opposite lower limb was improved by continuing
movement and the dynamics reaction. The influence on opposite lower limb was great because
PNF pattern involves the diagonal and spiral movement. Consequently, it was concluded that the
static resistance exercise for the one side upper limb by PNF pattern may affect the extension force
of opposite lower limb. This method may enables us to more effectively treat muscle strength in
patients.

Key words : PNF approach, indirect treatment, static resistance exercise
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The cumulative effect of resistive exercises on the improvement in
the range of motion of hemiplegic elbow joints
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BE WP RERE N L TEBO%T THES OH R T O - IO B F K (SCPD
FH) L HROBA THES)Z D TRME/ SZ— > OREE TOfIEHIEE (FRAME S Z—2)
BXU Y bo—) VR, BN BIEI R BN (AROM) DEBEIC BUE T RERFNZNIRIC DUV T LBk
FEUTzo AMIKICHEZE UMM BRERE 11 B2ELERIC X D #IE%IC SCPD FHi#E. T
BoRZ—28, oy bo—VBHC T e BARDRACH U T, 10 #RE D SCPD F£:. 10 DT
R/ Z— MOt -REOBIEI 21T o7z, EFRBFRELTHSAZ 1y avel,
4ty RDER Uz, WIBmETRICH SRR OHE AROM ZHIE Uz, WEED, S a0 n]
BYRPR 2 B U e b2 sk EERIEZ AW Tt 21T 5 7z, SCPD B L, FIEIEETa Y o —
IVBEK D BHERICHE U, SCPD FHDYPBFIRIRD R & hie,

F—U— K :SCPD FH. BAEiAIEHE, REEEHIRIAR. EEZAMMREDGETH

Abstract : The purpose of this study was to determine the cumulative effect of exercise on the
improvement in range of motion (ROM) of the elbow joint. The exercises included a resistive
sustained contraction using proprioceptive neuromuscular facilitation (PNF) for pelvic posterior
depression (SCPD) and for lower extremity extension (LE) and active elbow flexion and extension (AE).
Eleven subjects who had a hemiparesis secondary to a stroke, with a upper extremity Brunnstrém
recovery stage ranging from II to VI and a lower extremity Brunnstrém recovery stage ranging
from I to VI, participated in this study (mean age=73.8 years, SD=10.3). The results of a repeated
measure ANOVA showed a significant difference between the exercises and the total length of
the exercise program when the SCPD was compared with the LE and the AE in improving elbow
movement and elbow active flexion (p<0.05). But the results of a repeated measure ANOVA did not
show a significant difference for improving active elbow extension. The results suggest the possibility
that SCPD may have a cumulative effect on the improvement in the elbow range of motion of
hemiplegic patients.

Key Words : SCPD, range of motion (ROM), the cumulative effect, proprioceptive neuromuscular
facilitation (PNF)
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The cumulative effect of resistive exercises on the improvement in
the range of motion of hemiplegic elbow joints
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ERi oG (Range of Motion; ROM)
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. E®& & T SCPD FH D /5 N HIEaETRIC
AROM D HEEICHELZEHME® L, R
ZHS M UT,

EED &K S, SCPD FHiic & % L ROM
HEBOMEN TN TS, SCPD £ L R
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a. Y3ja AROM

B ( °)

SCPDFH
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avkO—JL
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b. FHEEL

SCPDFE
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-0.1£+0.4 (-0.5~0.0)
-0.1+0.5 (-0.6~0.6)
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-0.4+0.4 (-0.8~0.0)

0.2+0.3 (0.0~0.5)
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THELFEERZE (BH)
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SCPDFE:
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3EH 0.7+05 (0.1~1.3)
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0.0=£0.2 (0.0~0.2)
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0.2+0.1 (0.0~0.3)

0.0+0.0 (-0.1~0.0)
0.020.1 (0.0~-0.1)
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EHECEERE (HEHE)

#£3 MR (i)
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2FH 1.22 43
¥ p<0.05
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Effects of hold relax and pelvic resistive exercise on the passive and
active range of motion of the knee joints in normal young volunteers

SEOE g kB ? i E— Y

Tomoko Shiratani Mitsuo Arai Junichi Obata
wk I eTAAIVP e HE fHZ (MD)®
Michele Eisemann Shimizu Ken Yanagisawa Tsuneji Murakami

EE  HARE 7TEIHAPNF 22ICBWVWT, BENY 7o—F LAY 7o—F A REEHREO
fta@)RI B (PROM) 1 RIE S %hSR 2 ELBURAS L. [/ 70— F 0 SCPD FHifit L BT 70—
FDHR CRIRE A M) FHREBEPMRFEBIOIRDSH S L ZR LI, T THELERNT To—
F LR o —F A REMEEIHE PROM KU EHBAT#) (AROM) ICRIETROERZREE L 2.
XSIIEEE 70 4. FHER () 23.0 (20 — 36) K TH 5, 70 H2MEFE. HR (KIKmAm)
FHi. HR (PNF 3% —>) FH SCPD FHOW 1 D27V, BFHDHIHICHBNT PROM H B\
AROM HIE#Z1T5 8 RHCIE/FAICAIE L7, &TFHiA10D ROM Z U L U TehER%Z R, =ikl
DO ZIT >R, SFHETEREZZED T (p<05) A PROM & AROM D KDINRICHER
BEBHONEN oo, BFHBOUEROZELILBRE 21T o IR, RFHHRFL SCPD FHiRFH
DHICHEEENBO LN (p<05)e TNHDFEREK D, SCPD F43¢(3 kB8 Hiifei & Al s KIS R R
HTHB T EAREE NI,

F—U—F: BROBHES. Fx—L K- V5v I X, B

Abstract : The purpose of this study was to determine the immediate effects of Proprioceptive
Neuromuscular Facilitation (PNF) on the improvement of passive range of motion (PROM) and active
range of motion (AROM) of the knee joint in normal young volunteers. The exercises consisted of a
resistive sustained contraction using the PNF pattern for pelvic posterior depression (SCPD), Hold
Relax using the PNF pattern of flexion-adduction-external rotation (HR-PNF), Hold Relax in a plane
parallel to the sagittal plane (HR-straight), and sustained stretching (SS). Seventy subject were divided
into 8 groups (SCPD, HR-PNF, HR-straight and SS X 2 way). The PROM and AROM of the knee joint
measured befor and after each exercise in the supine position was used to calculate changes in the
PROM and AROM of each group and to determine the effect of each technique. The results of a
three-way ANOVA showed significant differences between technique in improving PROM and AROM
(p<0.05). The Tukey's post hoc revealed that the SCPD group showed significant improvement as
compared to the SS technique (p<0.05). A significant difference between the SCPD and HR groups
could not be found.

Key Words : Sustained Contraction of Posterior Depression (SCPD), Hold Relax, Range of Motion
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Effects of hold relax and pelvic resistive exercise on the passive and
active range of motion of the knee joints in normal young volunteers

FC®HIC

i &i &) @ 3 (Range of motion; ROM) # 14
RERB AL UTHEHEZAM o #2525
% (Proprioceptive Neuromuscular Facilitation;
PNF) "% Q#£i#17 (Sustained Stretch; SS)
FHENDHZ, ThODOFEFERHWEEL /-
WX Abh5,

FHS Y G EMBEEEDD B BECH
LSSFEHLBROEZATHOPHETOWH
IE % UX & (Sustained Contraction of Posterior
Depression; SCPD) F£i%& U LL#E U 7o 65 5%
SCPD FHEMZICROM B HFEICKEL /=
TEERELTVS, BHL 7 3Mash
R MEREICH LSS FH & SCPD FHi %
FVEE U /=455, SCPD F4i ¢ £ /E B8 i
Rl A R X B R AN RICWEL
el EZMEL TV B,

BE#EN T Fo—F %, s e] )
(Passive range of motion; PROM) & H Tij [ i
] @il i (Active range of motion; AROM) @ %))
RBELBLEZAXER SN %, Roberts 5 ¥
E. REDAR—VISTICHRT S 24 %4
Z5fE 158DER—ILF-1)Sv s X (Hold
Relax; HR) (RAKE A1) FHIC K 5 iRtk +
L—= v e BED 3IRICHHEL, 5 HM
FWFMIC TR O AROM & PROM Z &l L 7=
FE. 15 BB HR (RKmA M) FHEZI1T-
FBECHBICAROM A E LT & 2 HE
LTW5%, Handel 5 ¥ &, 16 ADOHEEETF
ZXEIC, Ao FiIC HR (RIKmA @) F
FEOrML—=V i % 8HEMME L. KiEM
FHENLA M) VT ADOHBBREL bILY
fEztEs UIfR, EFL—= VTR E i
L. AEIC AROM & PROM. B X bV 7 fii
RUAHEE ML EZRELTWVWS,

BEEAT o—FLHEANTO—F 2
>, PROM & AROM D RZ bl U izdi &
LT, #ks 'O 3MpEmpENREET 3
BIENRERBRBEICH L, SSFH L HR (PNF
& —) FHi, SCPD FHiZ MWL L =z

R, SSFEH LB L THR (PNF/8Z—2)
FHi & SCPD FHi{H PROM & AROM L & icH
BRWEERLIECEERELTVWS, /-,
KLAB3ET7TEREAPNFEASICBVT, B
W7 7a—F0SS FH & PNF #Eh/ Sz —
OHR FHERERKTEARANDEF ZMNZ 7=
HR FHR U M#EN T 7 o—F 0 SCPD F4
DB PROM I R E 3 #h B % LL iR Et L.
M7 70 —F 0 SCPD FHBE L HEMNT
Ta—F O HR (RKREAHE) FERFICBENT
SSFEHXOMRMVBHON, NLAMY VT
ZDOMBIFNRIC X BAEEESHEE T N,
B AT B B E G MBI b O EIET C
ENBVH, BHICK-> TR, BHOUWFHEHD
Bk d 2 BN B OIS, ToREL
T5TEHRERELEEEZ, WEEICHEEN
B FOEBMEEAANTHBICGE#HZITIIC
. OEETOREZNZBEEN TV, OBH]
B ETSBHOH A+ THS, O
DM EICHEFTIHP BB EEZR>T
W3, WS 3IDOEFRVIELERET
Hb, LI PROM iCBIET %55, AROM
I 3DORTHERET B 'Y,

ZTTH5E, BENT To—F LBHENT
7o — F AV A i 0 B PROM & U AROM (i
RIETHROEZERZREE L 7=,

POE

R UT 47 %E (BEH) 704 (B 38
B, L3248 ZXHE Uk, FEEH (H
PH) 1X 23.0 (20 — 36) ETH - 7=,

MRFICIE, MEOBEBLELNET—X
R U THMBERORBOZERERTS
TeEERFAXBIESVTHBEL 2%
K, MAREBERICBRZBIAZHGEL
foo Flo. MREFIKEMERBOMEIAVD
THURER T L R FHAL T2,

TiE
70 4 7% SS F £ PROM B (F- 34 #h 24.1

PNFUY—F 8% 1% 20084 3H

15



RSB 20—V K « U 5w ¥ AFE LT AR fE LI 0 T Hoh
HSTAAT T ol AU o] S B R O 8 BRI BIR L R4

Effects of hold relax and pelvic resistive exercise on the passive and
active range of motion of the knee joints in normal young volunteers

). SS T H% AROM B (°F ¥4 iy 24.2 %)
HR (KT /5 ) T ¢ PROM #if (3F 25 4 i
21.5 7). HR CRIKE /5 m) F4% AROM Bf (°F
4 s 23.0 ). HR (PNF /8 2 — ) T
PROM #f CF-¥J4E#R 20.8 %) . HR (PNF 78 % —
>) F4i{ AROM B CCEYiEfs 22.3 i%). SCPD
T-£7 PROM #f (-3 4 iy 23.6 i) . SCPD F
£ AROM BE (Y15 24.7 i) O 8 B I e
EBICHE Lz,

(BFHOREAE)

@SS FH: NLA MY T ADFkifak (F
I A TR ) (M 1-a),

@ HR CRARtn A m) F4: KRl L THALA
FU T AR E U R BT R T N

S UTHFiZMA . wRE PRI T & % kiR
PR Tiro7% (X 1-b),

@ HR (PNF /8% —2) FfEi: NLARU VYT
AMERAL T, TFREME - s - WiE/ S 2 — >
Heno ok Ltz x. keI T & % i
KiEFim Tiro 7z (M 10,

@ SCPD F4%: ## D% PO rhfE I T o i
1L 2 2 ~ 3kg DIFTIRTTT>72 (1K 1-d)s

BT OEMFEMNIE 20 B & Ui,

SCPD FHi D HLHiht &, (@ % & &2 MBI
LTHBREHICEyFA—R—2YT, A—
I EAPDNMFERKTE Y FA—2—7ili L
T B HS EC I 5% 53 T SCPD FHi# 8 [
1 IR TV AR Bk 72 Mk U 7oA.
NFEBE R 5E r=0.93 TH - 7z,
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M1 #FEORE
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Effects on the range of straight leg raising when using resistive sustained contractions
in different positions of upper extremity PNF patterns

2L/ Sl i B2 M E—2 EiH e
Eiichi Shigematsu Mitsuo Arai Junichi Obata Kenzou Nisiura

WEO Y K Iyl TAXer? gng @
Takuya Setoguchi Michele Eisemann Shimizu Ken Yanagisawa

ES ! LB PNF /82— (R - SMiE - D) ArOFIEEISENE (OFMLE 10cm. O&Hl @
ABIT 10cm) A RIS L (Straight Leg Raising; SLR) A BEIC R iE 3 ER MR LTz, BHE 21 4.
Y E (BEHERZE) 1 26.76 (6.16) mENSH L Uiz, 21 £2&RE 10cm B, kI8, AT
10cm B¥D 3 BHCIMEAICERIE L. #IEMEINRERTR O BH) SLR A Ex 4 BEE CRIE LTz, #ikt
IkERT. D BH) SLR AEOLL 2B L LEERE - 7B 21Tk IR, fEEIaiiEics
BEZEDD (p<0.01), LEILEREZTH > TSR ARIT 10cm #5EHIE 10cm 8 (p<0.01),
hfUIEE (p<0.05) IR L THEREZRDE, HRICEZ2BEEEZERDHNT, REFRALEDLONE
Mofe, TNHEDRERED. ERHIIT 10ecm (EHEED TOFIEMEUIGED’ ES) SLR A EICRIE T HED
RENT EHREE N,

F—7— K I PNF, #LEIUEGIE, BN 7o—F

Abstract : The purpose of this was study to determine the cumulative effects of Proprioceptive
Neuromuscular Facilitation (PNF) on the improvement of the active range of motion (AROM) of
straight leg raising (SLR) in 21 healthy people (mean age=26.76). The exercises consisted of resistive
sustained contractions using the PNF shoulder flexion-adduction-external rotation pattern at the
trochanter (middle range), 10 cm above the trochanter (shortened range), and 10 cm below the
trochanter (lengthened range). The subjects were divided into 3 groups (shortened range, middle
range and lengthened range). The AROMs of the SLRs were measured before and after each exercise,
and the results of four consecutive days of exercising were used to calculate the changes in the
AROM of each group and to determine the effect of each position. The results of a repeated measure
ANOVA showed significant differences in the improvement of the SLR AROM between the groups
(p<0.01). The results revealed that both the shortened range and middle range groups showed
significant improvements in the SLR AROM as compared to the lengthened range group (p<0.05).

Key Words : PNF, resistive sustained contraction positions, indirect approach

FL®HIC A Bt (Range of Motion ; ROM) ZEKE ¥
B A 2 A s #2555 2 8@ it (Proprioceptive BAEE LTHEENT Tu—F LBENT S
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The effects of pelvic resistive exercise on the rising from supine to standing in Hemiplegia

FF BT ¥ B BiA —R Y
Satoko Hirashita Mitsuo Arai Kazue Masumoto
A IE—? Wk Iyl TARIYY g @Y ik —°
Junichi Obata Michele Eisemann Shimizu Ken Yanagisawa Hajime Shimizu

BE MR RERECN L. BRO®KRG TH ORI TOEFEIC X 5 #E I (SCPD
FH) NEBBHIIE GERMIN5ILH EWD X T) ICRIETHFIRHRICOVTRIL L 7z, &fE
BB ErTRE AR i KSR E 8 & (ER R S B, BRI 3 &, Bk 1 &, Wik 74. T3
FHp 61.6 . FIER M 230 7 A, E PRIV A a—LA7—Y M~V ) % SCPD B, #
BAGLA B LA ENEDRIGHRE D 2 BECIRIEAIC D BIL T, SBONAZE2 B, 4 BMEREL 7.
B2 REBIHEEORITRE E U, ZITREOEMIIMERITRENOWE L Lic, BN AR
(ERITHERE Z B L U, MABROWERZRM Uk, EHEIESBUTTORER. SCPD # & R IEMH
BHOERTELEN. S TEREUENED LN (p < 0.05), SCPD FHIIMERMICEBEBHITE
RENZYESH B LN ARETH B T EARMEE N,

F—0— [ R ERSHMBEKTHE PNF SCPD

Abstract : The purpose of this study was to determine how a resistive sustained contraction using a
Proprioceptive Neuromuscular Facilitation pattern for pelvic posterior depression (SCPD) influences
the ability of rising from supine to standing for eight hemiplegic patients (mean age: 61.6 years).
Eight subjects with hemiplegia were randomly assigned to the SCPD or repetitive rising from supine
to standing exercise group. Both SCPD and repetitive exercises were performed regularly two days
per week for four weeks. The amount of time required to rise from supine to standing was measured
to determine the effect of each exercise. The results of a repeated measure ANOVA indicated
significant differences between the SCPD and control groups (p<0.05). These results suggest that
SCPD may have a cumulative effect for increasing the ability to rise from supine to standing.

Key Words : hemiplegia, rising from supine to standing, PNF, SCPD
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Kazue Masumoto Michele Eisemann Shimizu Ken Yanagisawa Tuneji Murakami

BE | MR RSN U, RIS O%ST THRIO AR T OEFUEENC X 2 L EINED
{EEFH (SCPD FH) 217\, B E LD B ERITRRNIC B IS § BRI SR AL L 7eo X5 12
% CERFHE 8 . AR FRE 4 %) | THI5ER 69.9 1%, THIRIERAR 25.7 y ATH oo X%
ZAEAIC SCPD TR a2 b —)VEE (EE LA O BFORKIEHE) D2 BHicHHL, Bk
O e TRRNE . SBHUCHIEET 2 B9 DRE Lic. WE L7z 2 BIOME TR E LA BiE%(T
FER DT EZ REHETR TR L, &2 D BERTRM L Uiz, X2flEI0RE L0 Bife%
TR O P2 B L U TSR 2HM U, M7 2 B0 t REICTHAEL /=, ZD#R, SCPD
FEREHCBOTAREZRD (p<0.05) | AP FHEEEZICHT 5 SCPD FHHY, & LA )
TERITHREOERICER T H S TREMA R E N,

F—U— R R RRERE | & L0 BYYFRITHFRI , PNF, SCPD F4;

Abstract : The purpose of this study was to determine how resistive sustained contractions using
the Proprioceptive Neuromuscular Facilitation (PNF) pattern for pelvic posterior depression (SCPD)
influences the immediate ability of rising from supine to sitting for twelve hemiplegic patients (mean
age: 69.9 years). Twelve patients underwent either the SCPD pattern or repeated rising from supine
to sitting exercises. The parameter was the amount of time it took to rise from supine to sitting. The
results of a t-test showed a significant improvement when using the SCPD, as compared with the
repeated rising from supine to sitting exercise (p<.05). We found that, as compared to the repeated
rising from supine to sitting exercise, the SCPD technique had cumulative effects for the reduction of
the amount of time required to perform this movement.

Key Words : hemiplegia, rising from supine to sitting, PNF, SCPD
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Research of effect to active movement of ankle-joint by having combined thermo therapy or
cooling therapy and PNF with lower limb

S5 #wz" g AIET " EaAk ;Y ER hE"
Hiroyuki Yumiba Kanako Ito Satoshi Sasaki Takunori Nagatomo
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Tomohiro Uema Masahito Kaneko Saori Taneda Kazumi Kawahira
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PR ZE I L, RORFIEIR 3 BIC BV THISD S 3 -2V, & 51 2 BRROARE
RELLTHE XY MERITo T, EIRA. GRBRTIY Fo—)VEEOZLED B XIS D%
Wt REZAVRGE L7 (HRUKHE 5%). TORR, RIBMETER TR v €2 JORMERMIIARICHE
fiL7zo & HICIRIBHED PNF MIfTRICHERICEM Lz, ThICK D —RICHOBRZETEE
BiAA, RESEOmRNN: ZSE I L2RE T 5RR X >, 7. PNF OREHTICEEL T,
ML Z IR T2 LT, EAMEDEIRIRZ L5 T LTS ENT,

F—7—F :PNF, REFE, ik

Abstract : The purpose of this study confirmed the influence of ankle joint on the coordinated
movement having used PNF for the after of thermo therapy or cooling therapy. Objects were 16
healthy men and women. The group that used PNF of eight people enforced thermo therapy or
cooling therapy and did PNF. Other control groups of eight people did thermo therapy, and took the
rest of five another minute.

The measurement did the time required to have done active movement of dorsi-flexion and plantar-
flexion of ankle joint(tapping) 20 times. Measurement was done 3 times. 1) The first assessment. 2)
After thermo therapy or cooling therapy . 3) After PNF. Analysis of tapping movement performed
the improvement value using Repeated Measures ANOVA, Dunnett’s test, and Unpaired t-test. (p<
0.05) As the result of this study, time to have done tapping after thermotherapy is shortened. The
time required of tapping has been shortened further by having done PNF after thermo therapy. As
for this result, it was guessed that the coordinated movement improved doing thermo therapy. In
addition, it was guessed that doing PNF after thermo therapy took the effect of the treatment of the
coordinated movement.

Key Word : PNF, Thermo therapy, Cooling therapy
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Research of effect to active movement of ankle-joint by having combined thermo therapy or
cooling therapy and PNF with lower limb
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Research of effect to active movement of ankle-joint by having combined thermo therapy or
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The immediate effects of PNF on scooting by affected hip rotators of
femoral neck fracture in postoperative patients

K% &t (MD) ?
Takaya Oono

*x% v
Makoto Honda

ik Heg v
Toshiaki Saito

i He v
Takashi Ito

BEE | AEEHEBENNZRESE 10 BICH LT, WL TORMENDNWEDEE (scooting) ZEH
AN I (PNF) 1 TRl U 7= oD 58 (U1 A5 B8 815 = AR /71 R (3 BN SR Z MG L 72,
KE/ELRIC, scooting ICFF B PNF 7 F2—F (PNFscooting) & ERMIKGUES) (isometric) Dl
MAZREAT LTz $EROMEEE LT, SAARILICNY RNV RE A FE A —Z—ICTRARRBEmAN
SNIEDHNZTE LTze MIEDH B t REDRER. MMAALENARTHE L TAAKROHINEER
Km b7, £z, SN ANZOWRERE, MSDH S t REDFHER. WHHEL & isometric IZXf L
T PNFscooting DA WHRICWEZ ST, TOREMND. PNFscooting & KEEE BB Irilitg s
O FEPURR BRI g 11 D _LICER TdH B FTHEMEA VR & Nz,

F—U—F Iscooting, KIRBEMSITMRES, REMELEL. BAEZSEENEEE (PNF)

Abstract : The purpose of this study was to determine the immediate effect of the Proprioceptive
Neuromuscular Facilitation (PNF) exercise on forward and backward scooting in the sitting position
influencing affected hip rotators of ten femoral neck fracture in postoperative patients. All subjects
performed both of the PNF on scooting in seated (PNFscooting) and the isometric resistance exercise
(isometric). The hand-held-dynamometer was used to quantity the affected hip external and internal
rotators before and after each intervention. The results of a paired t-test analysis showed statistically
significant improvement average of the error in the affected hip external and internal rotators in
both each intervention, yet there was statistically significant improvement the external and internal
rotators of the PNFscooting versus the isometric. This result may suggest that the PNFscooting
influences the improvement of the affected hip rotators of femoral neck fracture in postoperative
patients.

Key word : scooting, femoral neck fracture in postoperative patients, muscular power of affected hip
rotation, Proprioceptive Neuromuscular Facilitation (PNF)
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The immediate effects of PNF on scooting by affected hip rotators of
femoral neck fracture in postoperative patients
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The effect of loading in standing position on the Soleus H-wave amplitude

AR ERY e @Y wE Y
koji Ishikuro Ken Yanagisawa Yutaka Tokuda
HE Y e &'? wih Bk ? Fig #Hk
Kenichiro Miyahara Hiroshi Kawai Toshiharu Shinde Sumio Nishijo

BRI KAHENFHEDN = 2 — 0 ORBHRICEX 2 WEERET 5 HNT, 2N
EAGRSHEOBEICRIRLIEEA 13 BZHRIC, HMLE - RNZMBXTILMICKS0-
5+ 10+ 15kg MIEZITV & T A H ikHRIE 2 FI7E U LA 21T o oo RIS IEFFHE 1msec DFE
% 1Hz OREAEE T, 8% % HERED 1.1 ~ 1.2 fFaitk e L MBEDPHRLEWRET TIT-
Teo BIEE 16 EIDPEIMBALIZOIRIEEIG 2 308k L, 5507 H BERIEMEI —ThC B 7 U
BRULEIBREIC THEMUBE L, fERRE 5% RiG2HRUKHEE Ui, RBFZED 5HEAML & {1
BRI AGHHBKZLB LIRS, IMICBT 5 €T A0 H BRI T EENERICETL
Teo —F. MAITOWMEROBICK S T A HERiEZ L LIZEE, WEROMMIC L LAV
H BfRIES BN L 7z, RIGETOERICIATEFTHN oD MTa il BXT [FHHMERBEREG AR
BN, IREEIMOERICIE DEBEMOHE) HrgEhiz,

F—T—F:WE, EIAMHHIK la il FgcthXesa. EHEAOBHE

Abstract : The purpose of this study was to examine the effect of loading in standing position on the
Soleus H-wave amplitude. In the experiment, we randomly assigned 13 healthy volunteers in three
groups (loading,standing,supine). The informed consent was obtained from all subjects before the
study.

The electric stimulation was a 1 Hz rectangular pulse with Imsec duration. The strength of
stimulation was 1.1~1.2 times of the H-wave threshold. The wave-form was the amplitude wave-
form after 16 average addition processings. The statistical comparisons were performed by one-way
analysis of variance (ANOVA) and Tukey-Kramer as multiple comparison.

The Soleus H-wave amplitude in standing was significantly lower than in supine (p<0.05). We think
that the Ia inhibition from Tibialis Anterior and the tonic labyrinthine reflex may have reduced
amplitude of Soleus H-wave. The Soleus H-wave amplitude was significantly increased by increasing
loads (p<0.05). We think that "The recruitment of motor unit" may have increased Soleus H-wave
amplitude.

Key words : loading * soleus H wave * Ia inhibition * tonic labyrinthine reflex + recruitment of motor unit
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R

HEAGLO & T A H il O E ¥ E BRHER =)
{& 3.7 (2.1) mV,Okg i #EILHi D F{EIE 0.3
(0.4) mV, —RHIZHLDFHEIX 0.5 (0.5
mVTHoiz (£1 @), thbz—ni&E
TBOMLIEER.AEEZRD- (P<0.05)
(F1 M), £/, SEUBREZB K-
TofE R, Okg MEMMB LT R TD
LI ABHEE, HEAMMLX 0 EREETZ
BTz (P<0.05) (1., K2 (@)

—%. Okg W E D T % 100 & L 7245
EORWEICHI BELRIE, Skg WETOD
¥l 13 2130 (231.1). 10kg T D F
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1 HEMIEIZAIO L T A H iiRiER L UHEH 0L

(a) HEAGLEIIMITOE S A H iR

THiE HERE FERS
Okg 0.269 0.382 0.106
VA 4 0.461 0.462 0.164
HEAL 3.667 2.104 0.526
BA7 :mV
(b) —7CACE D ST (ANOVA)
Yok Yol E
BHE TFAM FHEH FE P{E L5 BHAH
7] 2 100549 50275 24533 <. 0001  49.067 1
HRE 34 69.674 2.049
(c) ZEWEBMRE (Tukey-Kramer)
EHiEE FEHE
O-3ff  -0.192 1578 NS
0-% -3.398 1.311 *
MY -3.206 1.521 *

*: p<0.05, NS: FE=EARL
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#£2 Mzl 3T A HRELRE X UL
(a) Okg &% 100 & LIBADEROE(LE
FHiE RERE FERE
Okg 100 0 0
Skg 213 231093  64.094

10kg 446.838  426.762  118.362
15kg 601.408 505.639  140.239

(b) —TTECETE I (ANOVA)

R

BEE EA5M FHEAH FiE P fif SLE BmHAH
5 3 1995202 665067.2 5416 0.0027 16.248 0.926
BRE 48 5894403  122800.1

(c) ZHEIEME (Tukey-Kramer)
EWEE FHE

0-5kg -113 366.396 NS
0-10kg —346.838 366.396 NS
0-15kg —501.408 366.396 *
5-10kg -233.838 366.396 NS
5-15kg  -388.408 366.396 *

10-15kg -154.569 366.396 NS
*: p<0.05, NS: FE=2L

*
5T * _
i 900 [ *
- *
i 700 [
3 L
i 500 I
i 300 [
1 L
_* . , , 100 _ﬁ
0 1 1 1
Okg Skg

37 i (Okg) —ARRYII {7 B 10kg 15ke
* : p<0.05, B mV *: p<0.05, BT : %
(a) BRI E NI TD T A H B (b) Okg HIE#100& LI A DB HEROZ LR

B2 HEGLEIf (—HR - BEE) BB L
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Validity of pelvic floor muscles exercise using PNF patterns

full faE EE ®KEV ik Fi7?
Norikazu Maruyama Takeshi Choufuku Hideyuki Hatanaka

EE @HEMN 6 ferRic, BREEMN TOMBIEES L, (KED PNFES)/ 22— (B
w4 % L+ ERE%A TR PNF1 B & B 5 TH+EPEai7% L PNF2 8F) Z1TV. BRE
BBEANDIBEDATREME 2 RRFE LTz BRIKHBEOT & D ThH 2 IMIPHENH OREHERZHIE L.
BROWDHEM (EMG) ZRABRIERED IEMG TR UIESRE L7z% IEMG ZHH U, LLlsRat
Z{To . FEHRED BIEMG 1&. —reALE D HHT. Tukey DZEHEBREIC THMORER, fEK
% 5 % DHEEA%Y PNF1 #EHMhdEE) & i U T EBEKHHOBEINERICRERZR U, &
WA % L2 STHERO PNF 32— 2HWD 2 LT, §REHBOBESORBICHENTHE L
ATREE NI,

F—7— K :PNF - KEfHEKN - SHREHE

Abstract : The purpose of this study was to examine the facilitation of pelvic floor muscles to
voluntary contraction activity at pelvic back oblique position and two PNF patterns(pelvic anterior
elevation and scapula posterior depression:PNF1, pelvic posterior depression and scapula anterior
elevation:PNF2) administer to trunk. Six healthy male subjects were measured the EMG of external
anal sphincter after PNF patterns and voluntary contraction, and calculated%iEMG. The result of one-
way ANOVE and post hoc of Tukey showed significant difference 5% between PNF1 group and other
active groups. Pelvic floor muscles activity was higher PNF1 group than that of other groups. These
results suggested that the facilitation of pelvic floor muscles activity by using PNF pattern of trunk
included pelvic anterior elevation.

Key Words : PNF « EMG - Pelvic floor muscles
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Possibility of PNF as athletics therapy and sports conditioning

HE
Hideki Gakuhari

E A=
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Summary :

1. This study was to introduce the view of PNF as athletics therapy and sports conditioning.

2. The treatments to misuse and overuse syndrome have to use PNF therapy.

3. PNF does not have evidence to effective of sports conditioning.

4. It was suggested that the improvement in the level of PNF together with the level of sports

conditioning.

5. Bad-Ragaz Ring Method (diagonal spiral therapy in water) is expected reeducate to trunk muscle

mainly on muscle activity of all over.

Key words : PNF, Sports injury, misuse and overuse syndrome, sports conditioning, Bad-Ragaz Ring

Method,

T ®HIC
AR—VHEHBICBWTPNFAFEEL LT
Wy LEFohzcehdhs, Lhrliadhs,
[ AR—VYDEDXSRIFMT) BHiaD
N2 REARVSIE—arysiz=yd
D—DLTUr—IVIT7yTIKEALT
WBODH, BBV AR—VEEOHRENT
Ta—F L LTHVWTWEDL, REIKDWV
THRENTVERY, /e, PNFOMHBED
KICENTHZDOLHEIDNTERAM
—HLTWHEAEW,

PNF DKM RL LT, VI ItE—3
YTy e LTHE—=IVRYSy I ARy
FSOPMISYIRFEH MDA N Ly F T
HFEEDEZRMLELDRBBRTES 3E
9.1].]2.!3,25.29.33.35)0 Lh‘b&i)“%fﬁﬂﬂtfﬁb"(\
AR—=Y A BELUCAR—VYEEDY NV
T—ravicBr3ESHBERICBNT, B
FIC PNF AR THB LI T TV RETF
FELRY (WHmMASEOBBERENTELT
WBTLEHETHBIN),

AR AR—VIHE@EICI TS PNF OFIH

W TRHRE

Tokyo women'’s college of Physical Education

PNFUY—F 8# 1% 200843 H

61



Sl

A -y & PNF
—ZR—V G - AR—YEEHOHINEE AR—Y AV F 1 ¥ a T —
Possibility of PNF as athletics therapy and sports conditioning

IKDOWT, HLETBLINETEMEINTE
7\«:%%6{% 5.14,1821.23,28.31.34.) ;E,Egi z-—c\ %%
DOEFRRREERICE D S ARERIC DV TiRek L 7t
LDTHBETELERIACBEOD LTHEL, &
BINSDHMAICE SO RBIELEESD
TWVWEEVWEEZI TS,

Il 272UF—=23> - FO0ZvoDH

TOPNF

%tk (Physical Therapy) THWHHT 3
Tro)F—av-5o=v % (Facilitation
Technique) (&, ZDHFEAER M5 2 DIC
KA TEB (£1) #%, PNFIai&EA Y
W—TIBLUTWB s, ZOHELMEIEER
R - PR ETB RS IC R F 5T, ET)HEAE
HEESBICHEICNADZLINTVWBIENR
R=VILE A SADOEEENDHZ L TN BIR
ik -TWN53,

AR—Y & PNFOBEBIZDOWTREFFLT
HBE. HiZ [PNF &2 — VBN AR—YVEH{E
WKEHLHMLTWS ] 5 Tthl, BED
EEI1FEE (£2) IXTHEKOEIH M
EEFZCLEBELTVWRDTHS, Lk
Mo THIERBRRELZETHRERITER
. BEFBEHLARIVOBFEDNAR—YEE (7
A)—=hF) IR LTHLEHRLEL LTOMEE
MhHBELEZXB 'Y,

7, PNFid T2 XV F—5hRD I VBIE
NEA—VEREREEEZT7=v7] TH
Bizbic, AR—VICXB¥LEEE -
REELE) IKHRIBBIETTHEL, TAKR—
VAVTF4aZyikBVWTE RET3
BHEEICXZWEATOEL NIV TOBHEERIH)
DAFEM NS B EDEEZ BN TS 103037,

KOxc bis, HlRfEEZ (EDK S hikiE
Z) MBLTH, MR (FELV) K6
ZEMTLRXNVICHBPNF T =y I %
BIZDIF BT L TH D, PNF ZEKHIC W
WKIEHTEA0?ThH5, $ikbHB, PNFX&
BRI ZTLiZHODBEKRA, KE, FHHIC

HLUTHIETESARELEZROTVEFET
H%,

£1 I72)5—Yarvyizvin2o8

A XEREBRGPEHBEZROEHRED
EENEERBELE-AEDT LT
PNF (Rood?)=>—f8# A THLEL?

B. MHIEEERE R DR EE MR LRI
BOSERITLE=AEDT N—T

Bobath  (Brunnstrom?)
(LmE#k 1983)

%2 {(BROE#E
@PNFE) 8—2 — %ggggigx-&mﬁmoﬁﬁ-
RBD R = BREHOHKX- BREOHE
QDS = BREHOMK- ALRORK
QRO ER =D GIREHDORK
O = HIBHDRK- RRIEOBE
ORHREHIL = BHIRHOMA
QERGERAZY = RyEoRN
OEER- AMABHBY —> B0
ORFRAEANYR > HREHOKK
@OTEREENR D HREHOMK
DRI = BEtoHS —

I RR—VIGE (Sports injury) &PNF
(A)PNF SRAR—VEBEDEHFEICH
A&7 5aTEEM

AR—VEBICENTHIET 2 AR—V1E
# (sports injury) IZDWT, TAR—YH &
(sports trauma) ] & T ZAR—YV[E#E (misused
and overused syndrome) | IZ 7313 THRETY %,

AR—Y N BROEIHFEICBVTE.[R
BENNCX>TELE IS TNICK - TE
BHIRARNE N, SERDOREZAEORME
AEHPMET L TWBIKE] I LT, PNF 7
Sy I TRBETEHCLICE D, SBURRE
BENZEBICDIZTENAEEL RS, T
B I BEGR L 72 MBI D W T B A O B
ARBMREROBZMEENZA LERE T
LA %%, BERLZPLELEEE

PNFU¥Y—F 8% 1% 200843 H

62



FrlER

AK—w & PNF
—AE=VIY - AR — VR OMENRE L AR—Y OV F 1 ¥ a Yy TADu]fENE—
Possibility of PNF as athletics therapy and sports conditioning

B9 7 7o —F (direct approach) & & & &
. PNFUNDMDFETIEESNERWFHE
(irradiation) I X2 DTH O, THENT
71— F (in-direct approach) | A ] §& T %
BT LHHETHB 210,

—7%. FEic TRAOEKI X 3 RANEY
DEM PELGFEETEL B AR—VEEKL
DWTWE, PNFEZRWTHRIC TFEMREREE)
ZEELDD., HAEOMHAKEEZMEEET
W ZeMWafaE L x B,

PNF 2R3 C & THELNIVER LY
BT, TOBPADOEOEENFHEZRKBIC
HREEES 21Dk BT Ta—FHK5L
hd, £9 BAKEERAMNAFLAL 2
BETBENARELRZDTHS 'V,

ZLT, AR—IHEIINT 27 Fu—F
Bk, THBMBER (rradiation) % W T
(EESR)ICXZT I X0 BA (B
) NORBHME) ERENELT. 2HIC
MLUTT7 Tu—FTE2HENHB 7P,

B) AR—-VEZDEHFEICPNF £7|
BT3ICY>THEHS

PNFIZZF&HZ& T T RXIVF—BDRWE
HETE. AR—Y OEMED T & 55 O iR 28
RERORBR IICK DL TN T ERM
NHd, AR—VEHEXALBHEEFEI S,
THNT-RREZHZEZLTHEDHDITEER
Vo AR—VEIFIHEEFEOFOBHE 2,
F& oA ), THichE-AE) TER
LTWABETEDTH S,

PNF 77 = v 7 OBER/RICIE R (BRERE
B, £mE (MEEmRY), Ei (@K
MahE) R EOEBMMEN—RICLEET
BiOMBILETH S, T UL TZOHIMD
HHE Vb5 MEE (normal) ] IKfEAN
DIIGIE T T, OHITHNZIREZIFIL
CEEBTAINMNCE->TEHOLNB T L 2R
TEILEND D,

B ODSEE L 7-IRE (I AHET LK
) ZMadclickd, ldTHHELD B
WO OWHENDORIEH L X2 D
TH3, Ftkic, HEHOHMAMEDOEEL L /2K
BichZBEOMMizMAHPERSC LIC K
D, EDBVI—F o x—YavI\)ViH
BEEBCLHTEDZDTH S,

C DF I R AEH (maximal resistance) )
BEAXTHZHN, HREOHHNILNIVHE
WHhBEEWVWSTETERRBR—HFICRVIE
RERAVZCLHENTEEL, HLETD
IEFEZ PNF i TE 3 2 & H, RIibES]
EMI ETKHIRTH S, PL—=VT %M
AIET AV — MCHiERRKINGEEZRDB &
BFrrerAchv, aofitihziRE /o
Yha—LI BN ZRETELICERE
BIRETH B,
EBHERZIE#@HLS> LT 5L, PNF T
BLEh33BHED> L, ES5LTH W
WE/ Vgl OREERZEPBMCEZ>TLEN
RTLHE DB, TOXIHHANENEEIK
&, B THEERH) & ThRRHOF
FH] BRL U eBBDT, HLETDH
IEMESEHICEDEINETH B,

PNFO X R—VANDIEHICH 7z - T,
[PNFZD L DHGEL NV, [TRRIREAN
DOEEKRRERI.ZLT TDEAELITHDTAR—
VIRFEORER) R ENERTERES A TH
DTRIULTEZEDTHB L EHRILITANET
b3,

AR=—VEREINTZT7 To—FIicDO0T
B Teo&>hEECERALL TEDES K&
BEZFIEMHTON? ] THIRAEEKEL
BixoTL 3%, ZOHiREL LTKEILER
SAVIEHBHN, TRED ] ® EA) BF
£330 TIREL., BEDOERHBVIEF
JERHNBE IR 22—V eSS ERX MIADEZ
% - #*% (philosophy) ICXDREENZD
TH %o

PNFUH—F 8#%1%5 20084 3H

63



RelER

AR— & PNF
—ZR—VIMY - AR—YRRORIEEL AR—Y 3T ¢ V3 ny TAOHREE—
Possibility of PNF as athletics therapy and sports conditioning

C) AR=YEEICHL TEMBEELLT
PNFZRBWSEHDORA Y+

L ME@EDOER 11 HE] ZLEICKHUTH
HEDLETHWS
SREOERICHML. HBERIGUTHE
BHAEDETHWVWAILDOTEBHEN
ZE/TBICL

2. BRAFHFEICOT., #KifiE L OEEM
FREMELEZLTRET 7=y V2RI
T3
> PSR MNEHOEAFEHDER)
BALT TBBLORDOWMOPTHRIULT
DRHT Iy JIERI LRV T L
ZH@EITBZ L,

3. S ¥AMDPNF Kt/ 82— D&
BH->THDT
>l Z—2 HAEGDLE R Z—V
\REREIEZ L,

4. KtEHhs5D0ay va—iv (LK / T
DF IS Z—) BTET
SHER (BEFRE - 81 oRz—u~
LHREIER L,

5 Ny FEEMMTORANT Tao—FH
TZET
SHRARELELEFT, BEmEZ®RLST
3770 —FALHEEIEBC L,

6. WM BOBHHALRLBH AL LS
T, My EBMERMBBITLSERX b
D—F xRS ¥ 3 EFIE R,
SRLULT 7RV —=FEDHEN] Tk
BARWVWEIC, HKETH PNFDYHRAIC
DE B,

bk, AR—=VEENOHIGIE, KSR
EHAFEDLZLDOTIEERL, BROFEAIZD
LDTH 5B,

ORAR—VYHNBELERBELCLHTSIPNFD

R
(A) RAR—YHEBEOYNEYVTF—2a >

CHIT5:EEEEELUTPNFZAW
SBEDRA > K

AR—=YHERB XU RR—Y EED#) R
BB BA3HFBERICODVWTEIIICKRT, %
DHRT, AR—YNEROINEYTF— 3
VicB A HEEBEICHI-> TR, FICEZ
BMBLUEZBRICBVWTRATETIRLE
EHAXEE TN, PNFEZOHRICED ANT
WS kb THEENDIKREED KWV BT FRE
NEBTET., TOBRL U TEBHFRBERD
Bohs,

— AT AR—IYHNBERDINEY F—
avEBOWT. ZEERUNEYF—T 3
VHBER) KBV TIR, ke LT
Wi B B TR 7 7’a—F (in-direct
approach) ] WEMTH %, Fric BEDOE
ENEEHB] THHERRBEICHBWT, PNFick
HREAT Ta—FIcMBFEREELL
Vo XKOHEBMTHEOE VEEIRIEDERD
DR BENEFRTH S,

FRUNEYTF—2 a3 VOETIRIGU T,
EHRAEG TOE EFOERBEICETIIcDh
T. BERBAMERERCHITINNBDOANL
WS BRD S ERMY (direct approach) 77
O—FNEHhEEB,

LHULENS, PNFEHVS LRIEEFETL
THHERELHEAEDER T LR, —RNK
UNEBVF—varradsSLizERTSEC
LRRHRTH B, TO—HOBNOHF TR
LR GBREZRIBATPNFEZHA WS L
MRNTH B,

AR—=Y NG OEEEIEIC BT 3 PNF D
WO ANHDOEREFICONT, £3IZRT,

PNFU¥—F 8#%1%5 20084 3H

64



splE gt

AF— & PNF
—AR— VI« AR—VREORIREE AR~V IV Fa v a =y FADlEE—
Possibility of PNF as athletics therapy and sports conditioning

&3
a) AR—VIHEDOBENFHEIC B51F % PNF DEEH -1

FEiRARIE DR (BREIE . RAAM) DRE

VEBOBE - RBPOFID—F
BiR: BEHAEHALMRNT I0—F

FI@:HE -0 HA
AARLEO LEEHA
“$E/ -2 0FR
HARLOLELBREOBASHE G-

2)BAH~@ T TOBRENO7FO—F
Bi: BYEH 1 FSvIFSAAVPOBEB OO OHENT Ta—F

FIR: TROBME S—0~ TR (53—
Haabt/5—2nFA

b) AR—VSEDOMEFREIC 1 B PNF DEERH -2

KEBLUTHOBMNORE
B ST IHRORHIEREEROBEE

FIH: ZMESHOBEEEBLTO T/ 89—
(RERBTERBIISIUTEBALELT,
HHRBTERGREZHITOGFEIFHRELT)

#Ro@asheia—
TE®®R/ -

BEO /TR 83—
TREEGIERRE 18—

©) AR—VIMEOEEFHEIC 1) % PNF OHEEH -3

AR LREHOBREOHRE

B ERREDEH 1T BRGEHOERGIIILTOBER

FIH: A&/ a—2
HP G/ 59—
R LB/ a—
LA RItE 5—

(B) AR—VYEBEADPNFFABICDOWT
DOEBHEEEIR

1. 82 (misuse) & i@H (overuse) I &%
AR—VEEBOEICDNT
RAR—YEEE—RIC TV EREREF
(overuse syndrome) | & KRBT BT LW
ZVH, ZORFRMKEICIE TEMA (misuse) )
wwkdenk, NAMA (overuse)] IC X3
LDIEN I TEZBZREND S 'O,

a) A (misuse) DEEDAR—VEE
AANCEEDLORT 4 AAh I XD

B> PNFOHEEEEZEDHHBL ]
PNFICKBEHAZZ2AIVTDOEEY
PNF770—F0BE:
PNFEZRIHA L TAANDEKRERICESE D
LWARF 4 AAZ IR 2HBITBZLrE
HHWELTTY Su—F93%

b) @M (overuse) MDEED A R—V[EE
—PNF7213 Tid i U TR BRL 250 !
BEMEBEIODOYTF4avazZ vy
BEAD>TWL T LNRATHS
MEREHAG LENE, RAINOAEER
BERTB37 Tu—FHALE (HXIE B
MEZZBBLDOD, @YKLIXEY
ALY A X 2RV zmbEBEE,
U TIHRE 22T TRABEERLUZD)
PNF 7 7O0—-FDBEE:

X9 NEHBORAE) & TRTF4 AT
VAR ZEDST, FNTLHEREFEIC
PNF % F) i U T8 f (misuse) D& E X RN,

2. MEMG L EHEEHICNT ST Fo—
FOELDNT Y

a) FIEMEE (AR, S8~TH)
HEMERICNT AT To—FORM:
SEDLLVWEATIVITSAAYED
BEAMTT GEHOFHD
TR RXEMHE) LoD, E5ICiEk
LT BUEOREWR ',
PNF770—-F0OB# :
JERBERECEHENT To—FZ2HNT
EHDERAIVT2ERYT 5,
SRICHE, i LS, L2 VTR
N7 Ta—FERCTREREBERKEART %,
S>ZOLTHEENCKZ 7 Tuo—Fic
HEH TN,

% FOMmE#HMHEZERLTA Y —
VELBRAIRETH S,

b) JERFEBMEE (& H &~ L)

R EEHBICNTEZT7 e —FORMA:
HE5T2HBONAE (EXEXAIVT
TRMNEA > T T &)

PNFUY—F 8#%1% 200843 H

65



Syl

AR— & PNF
— AR - ZOR— W RS OMUEEE & A R—y O3 2T g Sy T Ol —
Possibility of PNF as athletics therapy and sports conditioning

FEAa7 o [ LS ek U C CRH B i 8 (closed-
kinetic chain) IRIET O 7 7o —F & H 5,
PNF 7 7O0—F B :

(KR 5 O E DN Y ZHEEHT S
TR SO [ i g & 0 fh i EY
HEIRT B

JEmEIRED T TN T To—F 2 H
WTIEHEERAAI VT REHEET S,
SR EIREZ(E- 725 AT, AligRk
[ROODPNF 7 Tu—F%279 3,
IS EENGZ T 70 —F 217759,

HEd % Point £ LT

AR = i o @) 5 IS PNF 2 v 3
Kuitge LT, AR—=UHBEHOUNEY F—
g VICBWTPNFZRIHTE AT TR
Al C&o>TECEAR—YERLINLTT
TO—F@ETERV, MMM ZDON] I
DVTOBMNREE RS,

TRbbNEE R, B ORI —
TldE< [BELE£E25] WA ELERL M
LTHb, FHC [RAICE>TODERAI THD
MEMCTDODWTOHWE, ANICE->THED
L TEB - GESHAY AT Bk o HE 75 A%00 2
EENDB, TOBEZHELT, GlhkDIR5

L

A#OBMFHTHAOmH R
(R L, —HOHHsEE

3 ait EROmHIS Y
AZEA ESILEH
DRYUa—LZEGDHD

4/\

JERE(RER) LICHZ 88, 55
{EUTEB DB HEE R &,

ZILDWVTOFEZH ICDWTRLITRT ',
A R—VEHEOEH LSS S PNF O
EHOHEBEICDWTE4ICRT .

#4
a) AR—VEEIONT 5 EEELICET 5 PNF 0% -1

DRIk

EERFICI R AREILTDIENFE
FERICREBRIICRI ISR ETED LIS
(ENLIETCEBERLELEMEREAPLORAIVR
IO YA XERBRLTOAIEEFRICLT)

HET.PNFERIBLTOSEO AL TFURIZHE T,
REOATFTUA THEa—XPRERGED
AT T RERLIEIETERGL,

b) AR—YREEICHT ZEIEHICEIT S PNF OFEH] -2

IREREEE (RIRA M. IRERES)
M8 )R- AeBhed ) B B o] Bhis

ERTEHDOIIIYT
TEEFHBFLERBEEDNTR
FIZTL—F Ty R D5RIE)

©) AR—VEHITHY 5 HEEMREIC BT 5 PNF Q%R -3

B R (iR BRI, 2 L)

FgpEEPLELT. TEEMAO7TO—F].
[TEMASOT7TO—F)

RXBAET DT B B8 - REBM AT B 1 B Iah &L 1=,
FEEEDBEE

P

EEOBERTHAIOHIE
fB(¥R)L. —HOHHHEIL

LisRENTULDIRE Wik - EEOMHIS VAR LR NTWDikEE
&) © AR K DML BZD Fl: fBgE
K1 HEONRSADEZS
PNFUH¥—F 8% 1% 200843 H

66



SulET]

AR—> & PNF
—AR—=UHE - AR—VEEOMIE L AR—Y 3 F 1 v aZr IAO]fEHE—
Possibility of PNF as athletics therapy and sports conditioning

N XAR=yvarFqaz=rlIcelr?

PNFODEXHA
(A) AR—=varyFqarazZrJICEld

5PNF D&E & HIE R iT

—fic TAR—YvarysFsvaz=vy e
WoZiBAICE, R5ICRLEESIC 4
KHBELTREEh TV 'Y,

PNF & ThL—=5 - BBOEATHS
BERIEDFEANCAID, B4 ADBEEICEIL T,
GHRBEEEELL-HADOHBEANTSC
Lickv@Efi—a—oryoRBNEELEE
2BFEETHB, LT, TOHNTH3 T
IIWVF—HRBOIVENENZ— 2 &2 RKEHY
ERBTI_wITHD, TORE, HiliH
DIRT A=<V ARALTBEDOTHB] '

AR=VaAryF4razZriiKBnT,.
PNF ZFI 9 2HICKDA[REHEDEZON D
T ULTET [lPhysical (BHAf)] TDH
RAEIBITFENS, §hbb TBEICXSR
EOBEESIH I ZEDZHNTEZDTH S,

Zic TSkill (FMimE)) IKBWT., HEBER
FEICBWCIEMEZ Skill ZEBT 5581, X
DBEYIGERBLALVEZ LT Lick-> T,
ZFOBADRDEENDHEHATLDSEDOLY
Skil ZBIZDIF BT LN TE S,

T 5, Mental (F#i)] TORLER/
BEZMEBIZCLNTE, KEHIVEH
BICAGTREDNRTA—I VA ERET S
BB DEICKE D, X7z [HHD] WHED
fz8ic TPEIR PNF) BB ERFETHZ. £
DEI3%EEME, RABSN [HRELHL
TENTES) CLicKBRLEREBER. B
i) CTHRuaMNZEITLE380TH S,

PNF i3 THEELNV] OLANHRTH
TWVW3, TOCTEICEKY THYEHELA
WM §5C8ickh, AR—VER
DFFDHELT, AR—YNRTF+—T VA
(Sports performance) D L, §ixbb MR
BZEITOERSBIUCEHE) ZmMLEELs
CIBERATE3RENEND S,

Vo5 o—varvrs=y e L TDR—
WRUSwOARAVIS IV PMITYITAD
JSRICE E 59, PNFOAFZHREL TER
THRZETRELEFTTOIEEERWL,

#£5 avsFavazmviohsrdy—

T12hN (physical) => FIcHEMNERICETIME
AF4hIl (medical) = EIEFMNERIHYTIRE
ABIL (mental) = FIHBMNEHICEYIHE

AEJU (skill) => EIHHNERICBTIHE

B) AR—YaAYF4a=rJEET
DPNFDFRICDONT
AR=VarVyFaervazZriikBV T,
PNF D Tah | @EEHTEZ0OMIDOVWT, 7
AU— ke BIFEAMBGZERMRIZAT VB L
Ehb B,
TA)—FIREAEPL—RICHIT THEE
WKEZBENEL ., BEAK LI THAT
KBZEABVFNISZITIEAZT Tao—
FEBOM?), (ANTEZON?]), BH
KHB LA OMBEMELELNS S, TH
Mw)o& TEf) & TAMME) MREEE=AM
ETHIILTTZ %, EHEEN3EIERIL
ZB5DTH%,
AR=VaAVF4ariThh,. 5
FREETHRETHN, MAZHVWE LT,
EDES>BEZEFIZHITON? L, EDI
$IC TPNF D ZEHRTZDOM?] IZDWT
BHBHIFETH S, PNFRFERTRLIRE
BELANNVEEFT. ZAORDI%ZAHEE R
DHRMEIEZ DDA ETH D, Thbb,
AR=VaryFaorazZrTiZBW\TPNF
EHWTTZ2HIZ, HBLETHLZDRAT
e FOFEORENZRAKBICTI EHT AHDE
Bl T3, oTZFD T bDEHEDEENL
AN (BAIAOLRNW) &Y, BT LRA
MEL B, EHICHEK U HFE LIS BT,

PNFUH—F 8#% 1% 200843 H

67



s sllEaEi

AH—y & PNF
—AR=VIME - AR—YRBEOEBE L AR—Y IV T 1 ¥ a = TOuHEE—
Possibility of PNF as athletics therapy and sports conditioning

BAAND TEZDOLAN)] ZEXomEETRTH
KTLHRBELEZDTHD, ThbbBAA
DAERE (capacity) DKEZICE > T, 5lF
HITLDTEHIHRNBRRELZHREL
THEIRFNER 5K,

PNF TINXRTOMBENRRT 2D Tk
SVHEOBHFRLS] AADFFAR (capacity)
ZWUKTBEHOBHZE>TRELKR,
ZTh2ERBETTREL TOMRIThE RS
T TOIDICEREDNS VARERL
Ferl—=vd/7arvsFavary 7 OBR
NRIERNEDERD (K1),

[PNF CTHRTERENZFIE T ) 7edic, TE
EHEN ) ZDOL DDFEBOIKICHZ AT
BTLBMBREMLEBZOTHS

(C) BHRDHEARE (capacity) 2K T
BT

KR LTI L—= Y 7 DBEAII(E6)
DPTE MFRMUEDOFEA (Specific Adaptation
Imposed Demands: SAID) | ZHfi# L THHh &
B Ebiv. $abBAKE T5X5
NIZBHFICH UL TORRIZES] BRNE0
THd, LEMN->T, TEX] 28> TT
BT IMEnedunkiic (5T L2l
i2) BA%ZRZ) CEHEBERDTH D, T
DERELTEADNLFREAENZDTH
%, ENBFISEIANER ThTh
E, PNFICX-> THEHENIKEB LD K
RLDLEBDTH S,

ZFOEHIIE TFL—=V T OBEAICHK
TEREUERNZ I VYA X KB 58
BhdH 3, MENEDEI5EHEEV) OT
HB, [PNF TINTHRRTES] BEZS
HGolkEZXFIRLTRBHABREBIC L
KDENLRV, REBEREDEEZZLE
%] ZRDICHEBLUZTNEERS KW,

%6 FL—=VJOEH|

1) #EMBR EORR (progressive overload)
PLEOOAR (B, 3. AE—FLEE)ELTTLIKILE

2) #Ee - S 12 4% DAY (continuity)
BT, BYBLITEORTRIERRA N

3) $5 R R Al (specific adaptation imposed demands :SAID)
ro—=U TR 1E. ThBEEOHRLA,LIFHLY

4) ARt DR R (individualization)
Fo—=U 5 HRITVEYVEYIRARED

5) Bt O IR Al (awareness)

BABMIEBRL. FAOEHIZFAZETRENEZATITICL
6) £m{E DR 8 (universality)

FTRTDEEIBE. HoWIEREMIYANTITICL

7) B E# (super-compensation)
Fo—=U T LR BONSUREERT DL

D) AAR—=YAYTF42a=>rIDPRT
@ PNF 0 R & 451

CNETHEKR (CvFry) L ON—
Rib, #i8). H50VIdKkiki L TCOERBFH
WEThTWV3, ThbicH@BTSmELT
1. IEEmMEOMBETHE T L

2. 7 —LODPEICEH>THRENENBC L
BENMIMELTETFONS,

TR NB&EHOLLVELETFS] &
WO BREMNS., FiEE (FVAFR) KDWT
BE&ERZBNT 3,

T7u—FOBRE BENESE

a) EH B -URNDOEHOHLN D 2F
BLT7 T a—F93%
EHENOHEBLEERZERL T, EX
N\DEMEEMAS (E2),
INEED2HEHOLUAZEN 5,
FREBOER :
FERE, . AFEEE. ORER.
EBTOZVY
VAXIvIRZEYVE—Ta v,

PNFUH—F 8#%1% 200843 H

68



RERI AR

AR— & PNF
— AR VI - AR REHOMENETE & AR—Y a2 F g va Z v a0t —
Possibility of PNF as athletics therapy and sports conditioning

2 BB B DA

b) ZE G (FrlckE M) ZiEML Tl

E0/R e /N B
BB XIUCHGBOFES ZRBLH (X
3). THIC K- THESHIY Al Bk 72 ik K L

FRREDER :

PNF i /S 2 — 2 o, B0 #
gl I, il Lk, EFEER2AIVT,
JHFef, CIoiER, SEER. it
ERTFI/=v Y :
VXA —ay, REIHE.
VDAZIwHZAZEYL— a3, i
Mobility & Stability 0 i V7

Mobility & Stability 7 fifi {8 9~ % 7z & D (K5
Hhs07 Ta—FH (X4)
FREBOESR :

PNF @)\ 2 — >, oz, K50, %
e, ERERA IS, BT,
SRR R, SLRER . i
FRTFO=v Y
VAIwZ AT —3 3y, RIEINE.

Tihgs IO R A 2T i
FICES|ZRRATHE

B EABIFTCLFTERLA
[KECHEE D | celxmmse

3 Eds K CEREBOEST ORI

B4 RS REANDT Ta—F

PNF U—F 8¥ 1% 200843 H
69



Ssplorit

AR—w & PNF
—AR— Il « AR— Vel OMTEE L A R—y 3V T 4 aZ v I AOnfiEt—
Possibility of PNF as athletics therapy and sports conditioning

d) T, Tl &), MikshEE) )
HEEDZRDT, ZORDHOFEREL
T (%5)

ERRBOER :

PNF @il /82— > Jii oo e, B #E5],
B, e aie, EEE2AI0T HF
Fefh, IR R, SLEEHL
EBTI=v D

VXIwH AT — gy, KEWE.
WO XA T W) =YL, )
AEIw T RAEZEYE—a v,

e) TRERER O % i 1 Ko T RS o 1 £ 5 1k 7 il £
ERA
IO 23 & RS ah iy e 2E (B
R0 ) RIS B o 6b O PR (KB IIND
AD7Ta—F (K6)

EFRRBAOESRE :

oML, TR, CrEidEsR, i
FhaFor—v s

UG gd—igrg Wi Syl #i

AR—War7F4+a=vJILPNFZH
WBBADRA Y FELT
OEEEEED LT GHEL T)
QMERED DI ETNECT L AH?
@PNFOEZHMNECETHHTESN?
(D HEEEXRTENEZTED, ?)
WKOWTHRFE LEAS ALAFhEESEWN

V KhEFHEEDRTDPNF
AR=WAVT ¥ a=rFickhiEshz
HW2BEMNH30, Bl TELSMERH
MEF) D FEE ) & TRUBAYE IR OBl
M5, KBTI - 5EAME ZHV3
Jitktd s, TONiEET A Y (Bad-Ragaz
Ring Method) & L THIBN T3 5249,
W2 TREADOIEHAH | &S #Bih
5949 3ETEH LiHE) (trick motion)
MR ERVHRAIKET, &0 IEMR 28
B2 mERd 28 e LT %O After
conditioning & LTHMNTH %, Kk
2—VIEAEMEFBRERD (KT),

X6 Mk (k) o PNF

PNF U¥—7F 8% 1% 200843 H

70



Rl i

AF—2 & PNF
—AR— VI - ARV EEOMBMEEL AR—Y 2T 1 v a =y aonfiEtk—
Possibility of PNF as athletics therapy and sports conditioning

£ 7 Ragaz ik {kiiz/S—2

1) #H4EDE (No. 201)
LN—F—LELTLEEEER
2) FHEOEeh+A B +E 5 (No. 202)
LIN—F—LELTEREEER
3) EHOMEEIE+EiE (No. 203)
LIN—F7—LELTLEAER
4)FHROBIE (No. 204)
1) Db N E—
5) ¥ 4E 0 [ Bh -+ + Bl iiE (No. 205)
2) Db/ \a—
6) F 4 0 {8 -+ {8 B -+ [3] g (No. 206)
3) O3k a—
7)EHHOME (No. 207)
LIN—F—LELTTFEEER
8) F A [B e+ {8 FE + @ (No. 208)
LN—F—LELTTFEEER
9) FH O i &+ B+ = HE (No. 209)

LS—F—LELTFREER
10) HHOBE+Bi+EEO2484ER  (No. 210)

LN—F—LELT—ITFRE— A LEEER

IKHIZ 313 % PNF O fifific 7z v, Kb
MESENTWVEhEMTDOWTIERELICE T
HEMEIL D&, HEMICE X MMEMICEA
MEWCHERRTE %,

bbb, M EEICRTT S AU B

ORI T THy S M IS E il 7 ) 72 %479
5T kicizd, —H., B EYTH- 72
O, T mMNIEE TR o720 95 & il
BHidkhicitATLES T LicED, KkEF
ATLESIEEELVWRRZIESTLES E
Wil D, Lieh-T MhsswinlesE) &Ko
&, [REITHZ5H 5 h A b B O #E15
W ERMNEINBZ T &S,

CNhBEREEOEHICHEY ., BENEE)IC
W BIEHFDI O VHA T, b s
MR ->TL 57, HINZWIC LT, IE
7% PNF O 7 Fa—F RN, BE
TOMECIT T 5 — MM & PNFICHAE L /2
T RO DY R O B ), Tt f -
58 AT IO TEBRESNIC N L TK
WG| EWMT/IIOM WAL REDKIL
T, HEN29R 5 2HI N TED
GEDHWFHTH S, L LENHRIC,
FE ETOPNF TIRESNEVHEBIET
THT LIk (KWT7),

b) No.210

K7 FHYVEREG AR

PNF UH—F 8#% 1% 200843 H

71



SplER ]

AR—2 & PNF
— A=V - AR—YREOMIHREL AR—Y AV T 1 v a =y TAOREE—
Possibility of PNF as athletics therapy and sports conditioning

IKRTOHOPNFIZ, EOEVEEFEEHLAN
WiERKPTOHMH/ITHLHNEHNTIRA
. HLETHLHRLEAICHB T 2FMAR—
VEMICBOTIRNVF—DROBVEIE/S
A—UhWBTERTLEZEELL, BREW
ICHMEDNR T A -V ARALEEB T L
iKH b,

TALFwZUNEYF—a VOBRBOD
BIELITHLABRINEYF— g/ AR—
VaAYTF4YaZ OB CHIRARERS
MR FERTHS (K 8).

ThoREEOERICHZD., BEHEENICH
THREADHVWAVHAT, BhhBRIEH
BizoTL %78, BHZAFEIC LNV R
VBN EREND, KR KOFEOYHE
IR EDEAR ), THA - 58 A HFHMORHINGE].
ragpEIcN L TRIGZSIEHTETOA WY
Bl OFRTHRILLT, LEh3%R%25]
EHI LN TEZHZEOBVFRTDHS
WIC, BONBMREREVELDAH B,

F&O
ZR—Y & PNF DBERIC DWW TR & B X7z,
FEHEEILELSEAMELTPNFZRAWTT
Ta—F LTV EBRTFy 7y TEE%E
UTDX3ICEZTWVS,

Stage |
AR—=IHNBOYNEYF—TaicBir3
EENFRELE LTPNF ZHWB T EDNTET
)
Stage II
AR—-—VEEFIINT BEHREL L TPNF
ZHWBTEMNTET
\J
Stage Ill-a
AR=YaAVF42a=VJLUTPNF2
HWB T EMNTET

Stage IlI-b
IKPEBREDOHTPNFZHANBE I ENT
5

SEBNM LA ERBLLETE (70—
FHl) THs. PNFRRARBFAL TREE
RUEDHT (@) WL zbicidk, AshoD
FROMEZETAHGDOUNEY T— 3
YTH->THE, TAU—FZEHWRICLIZA
R=VaAVFa4 aZVIiDBEETH-Th
BANICRMEEDLRIETARETNVEERT
W5, BIEOLXVOEMICEIE, Zh
EFRVWBRESEAMDT7 Su—Fic THT 3
#% (Philosophy) &. €I ¥R bD AR M
KBLEDLEBEZIATVWDS, BT Vv I %2H
BLELET, BT /= 7 ZEBEL THIS
WKHBREITH, §hbbINgI&TH
WAIRH] MREBZETITHS, LELD
ERMOEMZEM»D, FIRZE->TLRNL
Tw7TLTIFL T LicX>T. HAEPNF %
2 (PNFS])) oHMIcBIFL TS LS I,
(EROHERS I UTHEMICEM LTk
WEEZTWS,

3k

1) Arai.m et.al: Effects of the use of cross-
education to the affected side through
various resistive exercise of the sound side
and setting of the length of the affected
muscles. Hiroshima J] Med Sci.2001 Sep;50
(3) :65-73

2) FHEHE. E & MAICKHT B PNF
EESAE—Vary
M1 22§51k 23 195-200,2006.

3) Chalmers G.: Re-examination of the role
of Golgi tendon organ and muscle spindle
reflex in proprioceptive neuromuscular
facilitation muscle stretching. Sports
Biomech.2004 Jan;3 (1) :159-83.

PNFUJ—F 8% 1% 200843 H

72



Rl

ZR— & PNF
—AKR—UAY « AR VRREDMMTE L AR—Y AV F 1 v am v SO fEM—
Possibility of PNF as athletics therapy and sports conditioning

4) Decicco PV et al: The effects of proprioceptive
neuromuscular facilitation stretching on
shoulder range of motion in overhand
athletes.

J Sports Med Phys Fitness 2005 Jun;45(2) :
183-7

5) \HE #:EHESOPEHL KHER, B
Bt ,1957. WK

6) HEHH TAK—YPNFE&ALLvY
FU T DR
iR &2 BfE THhR - AR—v L
Py 420~432 3OtHE 1996.

7 REFH THROWHBRECNT ZHEY
ARDLRIETALVFvIIUNEY T—
Yav] UNEVF—rarvEE 34
317-~319 1997.

8) HEFEM DKkh7—Nar7Fsraz
Y71 BERAR—VEZREEZARR
TR « AR—V 55 - lEOHER
HZFEHN A I IV 1420 ~ 428 30K
& 2003.

9) HIEFME. LE— (W4+—LTv7:
J—IWVEYYDIDDAN Ly F VT
gk 21 % 12 5 1482-1491.2004.

10) HKEFH, LEH— TAR—VHHEOE
WMEE—FICTALFy 7 UNEY T—
avoOBRND] O e R
%) 258-275. &t 2006.

11) Gleim GW, et al: Flexibility and its effects
on sports injury and performance. Sports
Med 24 289-299,1997

12) Handle M, et al: Effect of Contract-relax
stretching training on muscle performance
in athletes. Eur J Appl Physiol Occup
Physiol 76 400-408, 1997.

13) Hanrle M, et al: Effects of contract-relax
stretching training on muscle performance
in athletes. Eur J Appl Physiol Occup
Physiol 76 400-408,1997.

14) 4 35X PNF (1.PNF O JF#8) 22581 8
147-152 1991.

15) 5 H B @ SZE% PNF. [X 8 8 22 R ik B il
A4 F .348-367.2005.

16) SR : PNF. B EZRERHET 7= v
2 .151-180.2007.

17) Kabat H: Studies on neuromuscular
dysfunction XV. The role of central
facilitation in paralysis. Arch Phys Med
33:521-533,1952

18) Klein-Vogelbach, S : Functional Kinetics,
Springer-Berlin,1998.

19) Knott M,Voss DE ({8 B ¥§ FiiR) : M
el FH 28 3 MR,

5 A X & ikt 1989, R

20) Koutedakis Y, et al: Maximal voluntary
quadriceps strength patterns in Olympic
overtrained athletes. Med Sci Sports Exerc
27 566-572,1995.

21) Kubo K, et al: Elasticity of tendon structures
of the lower limbs in sprinters.Acta Physiol
Scand 440 311-323,2000.

22) McMillan,].:The role of water rehabilitation.
Student Paper.

Fortbidungszentrum Hemitage,1988.

23/ EKEI TV T—varyOMBRE
BEZZ BT .

PT 2+ —7F )l .36.553-561.2002.

2) MK —: 77N TF—varyri=y
7 DR
M. - $8E .13.295-300.1979.

25) Osterning LR, et al: Differential responses to
proprioceptive neuromuscular facilitation
(PNF) stretch techniques. Med Sci Sports
Exerc 22 106-111,1990.

26) Ross A, et al: Neural influence on sprint
running: training adaptations and acute
responses. Sports Med 31 409-425,2001.

PNFUY—F 8% 1% 200843 H

73



FnE

AR—y & PNF
—ZAR—Y A« AR—YEROMEWEE L AR—Y VT 1 v a Y TADOAREN—
Possibility of PNF as athletics therapy and sports conditioning

27) Roberts JM, et al: Effect of stretching
duration on active and passive range of
motion in the lower extremity. Br J Sports
Med 33 259-263,1999.

28) Ross Aet al: Neural influences on sprint
running : training adaptation and acute
responses. Sports Med 31 409-425,2001.

29) Roberts JM, et al: Effect of stretching
duration on active and passive range of
motion in the lower extremity. Br J Sports
Med 33 259-263,1999.

0) XM B:T77¥VF—varvyriz=y
J3Ehh ?

AV N 28.595-597.200

3D EE— : BEINBHES) O MR EHER
WrLTOER.
) NEX 21 78-83,1983.

32) TreRshfT. ARHMIL kP EERECE
i} % PNF — Ragaz DT .
P22 . 14 138-144, 1997.

33) Tim Paine:A study into the Optimal Contrac-
tion Intensity for Maximal Increase of Range
of Movement Following the Application of
Proprioceptive Neuromuscular Facilitation.
P-26.The 4th World Federation of Athletic
Training and Therapy World

3) BEEX | REHZNT To—FOH
AEYE R .

&N .25.1357-1366.1997.

35) MISKZER, ftl: K—IVF - VUSv I XF
£ & EFRREMIHRFHIC & 2 BT A S
B E DR . MPERESE 21 269-273,
1994.

36) M & - 82 WEW PNFZ a7 )b
AT 2 R FITLE ,2005.

37) #i# - B - ®HGER (S.S.Adler/D.Beckers/
M.Bunk #)

PNENYFTw o 747y AH
fi .1997.

PNFUH—F 8#%1%5 200843 H

74



HAPNTFEZaadERHBEHRARE

BERER

o

1. BEANOBRBERBAFEESBE TS, 270, BEREKEICHLTIZZORY Tl v,
2. MIERHAEDERIZ, HHEAELOREBEZENNTWSEIE,

3.

4, FRIIROATFT) —DnEFRMICHET 5,

FRRBREROLDIIRE. BBHOFERINENLTS),

CREL FIERCHRER L ORIEL X U

cRE RBEOF) VNIRRT

- BFELHRE  BMAHEICE DS, IEREEREZ I L0 (HABEELETRD)

- Z0fh

BEREBROREL. BERBICAZEOREZBERIIBVTRET %,

FEOBERIRFEIBAT 5,

FEROSEBIUOBERIIUTO®Y L35,

D fIXERI vy (FFRA 774 VERRE) 2BV, ABHE X, §E 40 178 40 £ 1,600
FoE1RE L. FIAXH. BR BEEZEA, AXOAFHHAR 7H (11,200 FHY) DNET S,
1,600 FHMECEEA 3 B OEHR b ik,

2) MY FEROBAR, FINWAR—ATHVIY (FFA 774 VERRTE) 2HWT. 5HER.
B&, BEHEFZEA. A4EHT XL 15BN ET S,

3) HFK, EEEEF, FhPRIBICOZ 00 F5 BB, GRS HUNE T2, RIZERTE S
X9 ERL. RELTHRAOZ L, BRIZAEZFAE L, »S—ERAROBAITEREHET S
(FVHAFEHTTIO Y U —SRBENSLT LW,

FROBEIRDOBIHS bDET 2,

) BEROFRKIC, HE X /EX)., T4 (AXFE/ o—<F), EREEEL (AFRE/ EHED).
FETLEROI T TV — (B / B/ @/ 88/ 2oMb) 2HET L, BERAICE. fiXXo
EE Q00FLW) &, F—7—F GFELRN). AX. FIHHR. XEEE (300 FELLNO Abstract
z ViR M) . Keywords (53ELAN) ONEICERL. BLESZ2MNT. REBIUEBEEZBNT 5.

HEEBIUBEHIZIETOHINEEL, FPRFRORICELEBEELEEETHEAT S, IEXBIUEBR
DERBREE, KL BICEFTRICEAT S, F-BERPOREL L UBEEOTFARFICOWTIE,
R CREEZT 5,

DEFIEHE LTHEBZEHL. 4 EE. AEAE. BESEFED LA 5F (EIIEZRY
RO E) THL, BEEIAXPTORMIHIL ZATERGHEANS,

4) FIHXE ORI

QAP OFZSEHROARIZ. THIZ1),2), OBLEZTEZH L. CRICESIHICEBIT S,

@ Mk s
FTER BL MEER BB JHA-Y  BITE . OICERT 50

@ BITADOEHA
EER L BB ULELE . B R FIAR-Y BTG . BITH . ABERITE . OMHICER
35,

@FELEF 4D LEOHE, 3&ERDLE, OO0, 21000 etal &1 5,

FEREvary (A7 74 VERBRE) CEXL. EEF1#E 20— 18, FIBBXUFE

4w R LRI L. &5 3 BERBT 5, $/42351/vF7uy¥—5F4 A2, CD-ROM (K4,

TrANG, FHY 7 PREEZHE) L. IrE0BRBEERFERFLEZRMNTT 50

10. BIEEHROFRBIRHEOBIICIE. BERR1#BEZ0IE— 18, BERER BB, EE2THE) 1.

BE#HD3S AL vF7ay¥—F4 A2, CDROM (K&, 774 V&, EHY 7 F&EWR). ERE
ADOTEME (2¥—) 1 AR TREY %,

NEFREZLIEET S, FAR—TVHROEBIIREL ) ERELEEZED LV,
LR2FRLZERBL 70y E—S3FAIE LTREAIL 2w,
13. BROFXRASE : A PNF 2&FWEHEEZAR

T 186-8668 HEHMEZHELRE 4-30-1 WEXFHEASE TEL 090-2555-7435
B it %40 (E-mail gaku3@twcepe.ac.jp)

14 RFEICBRE MR OFEMEME [BAPNF 2&] CRRT 5.

Bk

PNFUY—F 8%#1% 200843 A
75



OHEEREO

AEFELIEHE [PNF VY —F) ZEROBFLICBBITEILNTEE L

SENSFERR 10 6 & RAIER 1 0K EVEFE o E LI

ERPRICTEF C & 5 R84 ) L TPNF OS2 ZKE I8 TV % B4 PNF 224 (PNFS))
DOIEFOEBZ LT X HEEHNER L TV T LiE, DAEDOHE S HFRMICEIC PNF ARE
LTV Iz RERAIRDOT & EBbNET,

BEFERIEEIC TPNFZ2%MER) IKBWTRESNGHENERL LT EIH, KRD
BEROMDFRERIL L XD F—AXE T+ 2L B TR REBZFLTEY 9,

HG
[EA PNF 2224% H]
s IR K % At ]
HEERE | I8 @ EEAZHT  (EEHEA AR PR BdR
HIEHE | % % HRERRY RIEEFAR BRI 8%
HEERE | SHEX NFRUNCYF—2 3 8 25E
EHRE | #HES IRBRERIE UNEYTF—2a v/
Rk | EH i BB AKY RN HPRESR  d8dR
BHRE | LT PEARERERYE UNEYT—2a V2F B
B #® | Ralstim EEEEREAAY  REEERE AR BuR
B F | BREH HRRFHRERY KEHEAE #d%
B % | HNEGTF HAEMUNEY TF—2a bt EE
B OH | BKIVa - TARRY | IREBRVAEENRY BIRRER R
H | af ZiE eSS0 BEEAINE =R
B ® | HEANS s EEAE BT RE
B % | FHEE NFRINEY F—2 a3 ¥ BAREER B3
B M| =B M MEERARYE BAVNEYT—2 a3 V¥R B
B % | HOET WERITAY REBEREMZE BEHREAR SN
B @ | KH & HAGMUNEY) 7—2 3 V¥ BRREYR 2RIE

[PNF V ¥ —FHHZEA (GARD]

‘W RE O-SH EX <Rl Mif - EH BB - Wk FM
-EH & -#HKE FE - FE ORE -dot B

Wi
- BF BT

ML

...........................................................................................................

H# PNF 2% (PNFS))
m8E W15

2008 #£ 3 H

76

25 H¥AT

R « 1T HAPNF %2
T 730-0805 JRETHHR+RAT 2 TH 1 % 25-1001 &
TEL 090—7970—6661
Mail jpnfa@k4.dion.ne.jp
URL http://www jpnfa.com



BEENB /N

AR SN Z 2 EE LI0AR. () BARESREL Y 2 — L ABEEEHENZ
REENTOBREDSTHEVRD . ZFEEN SEEHESOITHEORILEZZII TV HROH
O LEIFHERRITTTEY,

T 107-0052 HEERERX AR 9-6-41 ThARIREIV (k) (RS

EEE (03) 3475-5618 FAX (03) 3475-5619 E-mail : jaacc@mtd.biglobe.ne.jp

EEMOERE - BIRRO K 5 &, HELAIOFER. ERFARANTEET IV,

CCCIcBFUI-EEMICIZ. ROERZBMT 3,

T AVAHERECBI BZEBICDOVTIE, RICHEELTTE W,
Copyright Clearance Center, Inc.

222 Rosewood Drive, Danvers, MA 01923 USA

Phone : 1-978-750-8400 FAX : 1-978-646-8600

CCCic @ L= imnas

Notice about photocopying

In order to photocopy any work from this publication, you or your organization must obtain
permission from the following organization which has been delegated for copyright clearance
by the copyright owner of this publication.

{ Except in the USA >

Japan Academic Association for Copyright Clearance, Inc. (JAACC)

6-41 Akasaka 9-chome, Minato-ku, Tokyo 107-0052 Japan

Phone : 81-3-3475-5618 FAX : 81-3-3475-5619 E-mail : jaacc@mtd.biglobe.ne jp

{Inthe USA >

Copyright Clearance Center, Inc.

222 Rosewood Drive, Danvers, MA 01923 USA

Phone : 1-978-750-8400 FAX : 1-978-646-8600




