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Reproducibility of the neurophysiological remote rebound effects of a resistive static contraction
using a Proprioceptive Neuromuscular Facilitation pattern in the mid-range of pelvic motion of
posterior depression on the flexor carpi radialis H-reflex Arai Mitsuo
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HARZE, e kmnl, NEH (H3
WIEZ ) LR LWV RBWIEEZX ST
EZEHNE LTS (W 1984). X7z, i
HROBZOEHICBNTIE, TONRDE
T~ (AE) ZOEDICBVTHBILOEIED
mEN, REEERE, ThES N EEEE
EoTCBADRESERBICEL>THRINE.
o R, BRI NTEE L DFEHE
PRBEAIZEME LT, ZTNH6E XD EX
HOBOFEHIC K > TH—MEAL LS & L
THEENZD, T THREHESM L ITEZEN
ICIFE & NV EER R D E AW ARA] RIS
5%, BENHIHZE 2% (YD) FEmOME
RRICBW T, #EBRVE RN 69 2 B I A O
A, HEROFEERIC K B MEED AN R &
LTEHEEING] T kicxs UMbk 2009).

CTTTHD B2 00E, A ZAE MR
i & 3@ 7% (proprioceptive  neuromuscular
facilitation ; PNF) D %hHRICBIFR S 5 i |22 HY
& (NMARDEREINAREIE) B X UERYEH
W (EAEY) O EH O E e 2 1 5 R,
PR H B WVIEEFNC K> TR B EEZEL
T, MENERTRIZL TV 2EHEKEE) ZiRH
T 5 ETHBH. B, KL H ¥
(pathologic physiology) (&, f##*2HEZ (B
fB) LEKRIE N B RREREE (BY 41k
HINZEAL) ZXGLTHRFETHS.

RIRIIZE T, HCAOBBBETHELN
EHSEmNAERENDD, ZICBENTVS

FAMEZ PRI T, LEIEZ T2, TD
WEZRT, BRCRE, EROT—205
HRRINRERND % 0 I3 E 2R O BRI B
Mz RHWiEd. ZIhHERMEENS. %
DEFHN S, TNE TOKT — X DEHT
XHRITEL, HikxBgzezTlldsT L
LETEBE91CHED. PNFICDWTDT—X
i, FEREET 5 & AE TN B REE KM
WCHIAME D — 772 A U7z ERBS I £ > T
. TNRIWR#EZT—THHTEOHE
LETHAS.

PNF OERBF Z AT % L5 Bz
Y BICiE, X TOHFHEZ EDOXSICHE
LT, BRkNET —ZDONEDNIEZTTS O
MZEMEdT 5 ENRNETH A 5. Kabat
(1950, 1952a,b), Kabatetal . (1953) &,
20 4D AT 2 5 B X T @ Sherrington
(1906, 1907) = Gellhorn (1949, 1953) @
o #% kB2 2 Bl H L T, proprioceptive
facilitation DFEFH7Z R L TV, BIE
ORI S BUL, FHZ XA MmO
fREiiciE, RO DOBIENRKRETHS. 5
I, IBENEOBEBENFMELENS. Th
5738 LT BIRAY O E#E )G (symptomatic
indication) ZHSMCITNETHAS.

RIREEZICIE, WRZIBET 5L 05 B
WHo, TORDICHLZDOHFHEFFAL, T
DODHMWNICI > e AEmMN D % (W 1984).
HEZBIRBICEE LT, HAMEEZ ZOU0
%. EE@E LT, ROF7TWERIEC %R

D) AR EREHIR - DT Hgleai
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TRERZTZIWO T XS AN THEMEZ
EZ, B2 A, X, HAMEEZERHL ZH
KHEMDIC DWW TGS 2. ZHUdEERT —
R, BEBPBEZILN)VORBENORE &
D, FEHINEEFNS. ZhIc K> T, LEID
T—REHAT R EMNTEBZTTKEL,
Mo TWiaho Bl% 2 FHld 25 2 &hn]
REIC72 5. ERRIEZTlE, MMRBEIEDRE
FANEH#HRS.

20 iR F OFREEESF

20 AR, H A HEOKEHIEMN LA B X
CEBICRR R 2 b2 RFNIcE 69 T &
DHLEMMCEN, TNEDOKHDKE D A
YWDH % HREENCEET 5 LHEENT.
ZTLT, REMCH28YE, N5 DG
NEA—VOREEFETHLICED. TN
5l ¥ ¥ MW 7 71— F (developmental
approach) ICHE L7z TEHTH A 5.

HEBVEE) (motor activity) &, FHICBD
AWM THEE SN
Sherrington &, T D 7% i D S4B 2
ST BICU > TRML, ThENDRH
JSEITIE, FEDOREDRETH B LA
i U 7z (Langworthy, 1970). Magnus (1924)
&, B HED, BRI E > THE
L EN B BED AT (righting reflexes) 7 fifé
SLUTz. CTOK S A2/ T, AR
1 (proprioceptive stimulus) 7% {5 5 41 35 &
UHOWREICE S TEHHATNSZZ LICKS.

J S TS B 7 A g RRR R, R R
ROEIZBZLN)VICHLT, ThZENMHEEL
A TIERT 5. BHEL )L TR HEER
G, MERECRPIEIOZRAKY, WKL)
TRILBED KIFOFRICZ L. PR
ICRENMZTNE, ZBRFFICHEET 2584
R GHE PHIRREICH 5. D % 1D RT3
&, ZOMORFRIC X B IEE 2B D 2V
HEHS 2. 72l 23, KREREOEEAKE,
ZLEEAREOISEZHIET 5. T hidE
RfEmic K5 HMEMRTH S eEhTW

Z. AR AR R OO e EIC EL IR S B i B 5
(release phenomenon) (&, 1E & O H - h&Z B
ROWE LM EN TV,

PNF—ERLEE: BRORER —

Kabat (1965) (&, MEBIMEND 2 EED
B (therapeutic exercise) 1< K % [ E
FomEER, BSNIHEEOEEEZILD AT &
L CW%. proprioceptive facilitation I X % &
EE) L, HOBEKBIUTHICEE LWL
MNZZE 25972 THERLS, TNEDMHE
BB S5 72D DOHRRMRERICE T 5 HEE)
BROEELLET S Ll TV, &k
L, fR5IZS 2 WIZEHEN R KN T —
2R LT WiED o Tz,

HRE)RIEIC K 2 HhHEGE D 118 13 FE AT AR TR
FEETHO, TOREZIMNEEES7D,
BEEMEEIC X > T, BENEHEICRKR
DIEBZFAFET H eMnEE I NS, HI
ME ORI, FIWME N CHE L - #EE) A
(motor unit : 1 ROMEH ML TN LT
ZRHERE) DB RUTZN D OFHHEIC
K1FEd %, TNZTNOEFHEALIE, T
DR (all-or-none law) JICHiE> TW AN H T
H5.

Kabat (1950) &, [EBME O EHE T, bE
EOEBICMEDZEH = o — 1 > O R E
i, MBEROKFEICEI>TEIE>2TWV5.
REMERRE R T, EBENIIES N,
AR R O T R s (BN IR R) 72
REUEMHREAS VOV ADEEICK-> T, &
Moa—vrZz2RETs MR ELRS.
W KD D R AR AR B B b o Bl R
(therapeutic exercise) 1 & > Tl D & % &
HELT@EHATES) &idl, RROHE
L)V 7% &8 % DICHIH T % kg 4= 3 272 By
BRERICH-TFEeLTHIT WD,
& K L #1 (maximal  resistance), & 4f
(reflexes), f{HY (irradiation) 35 & O #kHFG5
E (successive induction) TH-7%. TNHH
proprioceptive facilitation D172 X 2 % JF B
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Thbo, EHIch s W0IFH I NG, S5
OB ZFH LT, ##j—2—1
YANOHRIIHE O EE ARE L Nz, T2
L, M5 Sherrington (1906, 1907) o4
A EZFIH LT, ZMhIic Kabat *® Knott,
Z DOt D FR L+ O R IR R 2 bk U Cad
WLz THY, KEWHET —2H 20k
IR HTIC KD DT Eh - 7.
Kabat (&, 1940 0%, KU A (polio)
DEFEZWNZFLE LT, EHOMED S WIEAR
2 g O [\ 18 & H #Y IC proprioceptive
facilitation 7% [ ¥ L, %< 41 % Sherrington
(1906, 1907, 1947) O HARAFERIC BT % K
Bofta, & ICHEA S (proprioceptive
reflex) ZFMH L7 FETH S LEHEL TV
7z. Kabatetal. (1953) (&, H &t O B I
M5 (therapy) OZAbIE, BHEiEB K UIRE
D ERREN 7 T —F O RANZE T
HLTW3EE, R IHEREINDE,
HERLEORBEEEZ 2 L&, BHIEHOXR
HINEMHE N, PR OEELREDN L
WFLIEREE SN TV, EHHAH M
EEOEAREATH O, HRRAEHYEOFREIC
HOWTMEHHEEAEOEMNE, BEOME
FIBS I K o TR i 7% B RBRIC & MMk
THIELTHB. BMHICELTZA VIOV AN
AR MEREIC BE T UL, RRMERE I3 E B I Y
Mg %) LRl LTz, MRy, BRGSO
T 5iEE O EEE, | thEnEE— " EE
B—EH OB R\ HEEE—E I
9% HEEE)—EYUHES) | OIHICHBENT
W7z, Kabat (1952a,b) X, chZE2HELT,
MR E 2O FEHICE DN ERE
OMBAT O T T LF, BEHEDOEHICEK->
T, ZRWOEFHHMICHERKORELZE 5T
FETH O, HWEME(EE (central facilitation)

DFEEDE B RIS 2 2 BRI iAE T o
TS LDONRKERKT 5. 70T LOHER
&, EHIPARROBMZE LT, mif i
RADBEEZLbdLIcHB] LT
Wiz, 50, EHBEIE O BEE (muscle
reeducation) @ K& A 0y E E &, L L
(therapist) OMA B EHUH LT, BEHENN
BB R KROEHTINFHE ST &
ThHs] LT, TNZREHT S7DICHET
IR Z RS 5 L2 L, HBOFE R
BTz, 2o, KU A ZIEEE (post-
polio syndrome) * <¥E)> I&, XZZHLMIC >
TWih- .

Kabat (1950) &, /S—F VYV VERT 7
F—E 7% E DK K IE % I & rhythmic
stabilization, #HEZKFIIEIC X quick reversal 22
HRELTWE., LML, INSIEELHF
H32FEEPLELEHROIARTHD,
Z OMRFEFHZEFICIE MO TWRL. £
L T, Fulton (1943) Z5[HL T, e
HZEE, PREEROKRETIE, MR
X 2 IR A O B EE O R 2 B 75 R T O R
HRICE NN D LT, ik D OREEDORKEER
FEENECD S5 2> TWVWA. T
", REDWHAENERTE, BENTIC
o - EIEEOREBRICK>TELS ) L/
LTWEk.

Kabat (1952a, b) I X4, FREICH T %
A E BOE D EARN A ERE, Lt
A 3PS I U TR 3 7 N & 2 %
BEORAEBNTHS. FEORBICK>T
W Z (RS 5 T OERMOERNE, T5bb
HEE) A IC B R > 780 A (subthreshold
impulse) DEEZEAPTEMICEK ST, K
BUHRFOISEICE LWEINAK SN S, Z0D
FHz2#EFTHE < (Knott et al. 1968).

GEY: RV FEIER, BETAZVEO o EH =2 —arAHE0ICE L DO MRERICES T3 L
WKk, haEsic > T, MRHOEAMNET = 2 —a VOB EIB L T & WS (Halstead et al. 1995). 7=
2L, RUAEZEMNEEDOEIDIFRIC K-> T, HHEFEHS T GBEYERH I T @ overwork weakness)

&, 1915 FlCiEFME TN Tk,
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-8 A E B N % — ~ (mass movement
pattern) : il il SEREE D TERICHE I N
Bict, PHARICHIHTZ 5D, @E
W ES N2 —, ZOMOE MRS
R—2VTH%5.

« [t (reflex) @ BRI %2 5k U 72 i i I R
Fid 2 &, ZDHORERIHNED IS E X
5. BRMHERNEZE, TOMDOKHFE
FACES BEFICE>THAT ST EMNT
x5,

<5 LA O & od# K s (quick reversal of
antagonists) : T DEGE T, FifUihDEH)
MR KEHIO MICEBENS. FHEDO, K
g ONVF), dNT (RavP)
HREMPIRE N, DNEEERZEDEREICH
& &M jz. Sherrington (1947) OFlL 7z
successive induction ik REa7% S e ff 5 SF\
DOREL, EEICZ DR OEFUH O MHEK
Fzmdf@EdsEaLl) Thb.

VXX T AZEYE—2 3 (rhythmic
stabilization) : £&55 (3 B AL 7 B8 £ Fh R A7 1
HH59 5. \WELIE, BEFEOOENMEBE
B B B iR mRE) TRAEICA
B E NG D K S ICHEBINEEZ N A
5.

Kabat (1952a) &, Tt 5 —HDFHZH
FEMEEE (central facilitation) & PECF, JE )
A ORKEICAAIREFRE L. E0
BND, MEHOMEZET S DD
W<, AR O K0 72 fe KR O i 8l i F1H
THIUTI L HREL. Thick- T,
AT RICA BT 2 E0vs . HEMNIC
ARIC K-> THNEE) (RIS) 2B IS 7
W, iSRS EINmA 5Nz, LT I
NS OFEE, ThZIG T 5EMB X UTHE
M9 %k i o T, £ ORI
R, FREB K URBMMNERENS ) EFERL
7z.

Kabat (1950, 1952a,b) &, #EiEOHH
% proprioceptive facilitation & %\ & central
facilitation & %D Tz, =72 L, EHjH

i (motor unit) OFEEHNEH XS T LICBE
0%, EAKESENDERL )LD AT
KB D0, EAREERNSKMEE L)V
ICETEL, EARRED»SEE = 2 —1 A
DATIMEBRENDDOMITDONWTIEIH/RL T
WIR W, central & WD FHETHI R R &2
KH LT THS. Vossetal (1953) (&
, Voss (1967) &
proprioceptive neuromuscular facilitation & &
L C, [Kabat (& MELIREZE X TWVWIZH,
Knott & Voss (& i# B # % (therapeutic
exercise) D7 FH—FANEHKLIZ] LEF
L7, Hifismz Ehe LD TH%. Voss
(1967) &, L & O % M I DN T,

[ proprioceptive

neuromuscular facilitation

facilitation,  proprioceptive

neuromuscular  facilitation,  neuromuscular
facilitation, facilitation technics 7% £ % # T
& o 7o M, Kabat & & IC proprioceptive
facilitation ZFHW\WTW/z) L LTWS. %
L C, [Principle : Summary] TIi&, X fi#zi
ZNZ T2 (JF30.

In summary, proprioceptive neuromuscular
facilitation, conceived by Kabat as an approach
to the treatment of paralysis, has become,
through the cognition that all procedures and
techniques are superimposed upon movement
and posture, and through clinical application
and experience, an approach to therapeutic
exercise.

723, “neuromuscular” & &, BIfEDE
T TR e OBk, & <ITHEHOES)
MRESCBL & Z DR (B - MpEEEIREE) 12D
WTWH HEE] THB.

A% A PR 22 fE B T 1, Gellhorn (1949,
1953) B XU Gellhorn et al. (1950) A%,
VD R EE B OB SR THAFES NS B
i DILEN DB X AL D Z IS K - TR
# X % T & 7, proprioceptive cortical
facilitation &5l L CW\iz. BEAKE AIIC K

WENEREGEZAONLGNER GEH)
Za—nY) 5 AR GEBIRE - EH
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B) NEBITLIDTHS. Kabat DEBIZL,
ZTNZBIRICL T\,

Z @ %, Lemonetal. (1976a,b) ¥ & U
Fetzetal. (1980) &, /)LD LTI ) HEE)
ZHEMT B &EBH = 2 — 0 > OFRGHE)N
g scE, TOZa—marDEL T ME
HB & [F CAmOMEEE TRHF L, —iE
XA MO E#ES TR T 2 EZHL M
U7z, EHic, BEED Lk i OE
BX S B RE T U, sl ) FSF Je ot PR <3 1B IRE < fth
By 1Y i R R FE D JIE IC 72 % (Nakamura et al.
1982). 974bb, MENEF L FCHmAD
HAREFIIARAIC RS, BHEBEEICXSH T
A MEEETEH, KREEIHEDHEX K
JORERIIE, #IERE & FEAXT, BB R R R
IC X HME 9 % (Sajiki et al. 1987). & H1IT/)
Y-t (1983a,b) &, PILZHWT, J§MH
s A7 0D 25 B dp % W I i BE 7T oD Ath B s )y 72 1)
LT, B MBS RICHREARICEEIL 2
BRERLTWVD. TNHDOHRIE, WIh
L HEREL NV O SR TIEEI T E 0.
B B E E) 2 Huiic U C BT AR O 1% #) 72 &
HWIXRNEZTHAD.

Kabat (&, proprioceptive facilitation & & L
T, EREBICEBHH ZED LT TV,
BEE 9 2 b7 AR R SR oD 1 B 72 BH R U 7%
modz. UL, 78—F 2 o/t
FIRPES D B2 0% 5, EEHIEICE
DB EMPROBEERZRFTITNETH - /L.

HEBREIC K 2 EFMEORIEE, EEN
TemBtOEE Z O Fr & L T\ 7z Kabat
(1965) DFIHZEKT 5.

""" b =OEENE, HORKRBXUMICEE
LWbE2ENE k28725637210 Tkh<, Th
SO ZEE IS5 D DOHBHERND
OEFIFETOREZNRETS. LML, HEF)
FHEIC K B OMRERITE L, RERAYRE IR K
BTHO, MEZINEESEED, BEOHK
BB NICE>T, BENTHBICRARED
HEZFERIEZ MR ELEINS. L
fa Dnm L, PR E N7 E ) AL OB AT

5. TNZTNOEBHAD [ EOEH]
(all-or-none law) J ICIES M HTHB. T
B - BN OMIEA IV AL X > Ta-
HE = 2 —n UDRETLREICRET S.
BB N D B EF TIE, HRRIREDT
W, MEEECEE 9 5 #EE = 2 —n1 O
BoOMMEE, &> T V5. KEMEES
T, KEBHEBENMEZDNTWED, |
AEAHAE SR DT T2 7o 1Bl 8% 72 08 H U 7 ol 2 ) o
BA IV ADEEICK- T, #Elj=a2—n
VEFIMT AT RIS :

1940 FR% Y, Kabatld R AZx5e L
T, EEMED 2 NIE RO RIE 2 H I
\C, proprioceptive facilitation Z ¥ L 72D T
»H Y, ZNiE Sherrington (1907) D HIAR ff
RICEBT S S KE HA K
(proprioceptive reflex) ZF|H L7z FiETH >
7z (Knott et al. 1968). Kabat (1965) i, [i#
BB R FIC BT 2 EB L (therapeutic
exercise) < K % [l &= B9 B /£ (voluntary
motion) DIEIEIX, B &N OIEENICE
DNTWV5 ] EFHHLTWE.

Mead (1968) (&, Knott et al. “Proprioceptive
Neuromuscular Facilitation (2nd ed) " D 5 31
M A AR/ S 2 — ik, [Eff Kabat IC & -
T, @EHEOARGTHEHOREL UTHES
NTWiz., HOTLRIRBITHD, TLT
HHMIEE V. L L, BEBOEAZER
T, ZHFEFEALRV] ERLTVE.

BB & &t & kR 5
Kabat 28 FH ORMIC A H L 72 D &,
Sherrington (1906, 1907) & L 7z [ A K
4f (proprioceptive reflex) Td > 7z. [EH K 4
IDWT, Pk (1994) IC X2 R Z2g1T T
B<.
RERHEBRESOEIICHET 3 EEMEEEZ
FAEL, TORRELIESOEMNIHT 24
WL, TNHAFENTVEHREAHICES
THIERTIENS XS REMEEIR 2 EAH
2 " #% (proprioceptor) & U 5. i, [,
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KEEZEICHO, FAREGDOMEH I

KXo THE SN A hEZABTHS. [EH

EEIRN S DO ATIWNHE Y F T AT o EH)

Za—nyEEEIYS, AGNNET S5

FHH IR S 5. T OEBKSRT

F, o EE— 2 —O Y OEENRIEIHND

D, TORNDIEBN S OEELISH U TH

HNZ RS 7Z21T D .

- I RFO RN MAFITH 5. TR

BTEHERMNETANEL &, AR R

TN, TNEOHmBOMmMEMNTEE L, K

S A e O E) = 2 — o > 2 iE L

THD. TNICK > THEKEEG NG D

N, JCORBICRED, LE LT i DREF

MTES. HifhitEDh 5 DESDIEME NS

&, MNMRBEIALECED. £z, 56

MHEDEMMNMRKELAD L, FARKSTZD

TIIHETER %, A1

H, HEEREETEAAFEZREL, A

HiPHOD o HE— 2 — 0 VIEFINEC DO, B

MLV HEES) RS EE RS jerk

reflex). ifhsEIE, $EAFFRMENIEE LT

WEWNWE XICIE, FEREESEZXEDHE R

V. yEEBIZ a—a VBT B &, @i

PR S N, SRODMERRMEICTEI N C

%. fifiEREOMBMIRIC K > TE,

MU ENET 3.

y B = o —na X, BEEERYIC X BhoY iR
BHoa—nur (y dMN) I8 & U &R E 5
Za—nmY (ysMN) Ic2F5Nn 5. HikH
RRh S ELERE (BEEAT) BdD,
AT X R R EE B, AR, AU —
T D, BEGIEERRARNAL, IR,
NI B KU HREIEAD S D A1 7Z2%Z 1 TV
5. WMEARORBIE, yEESZ - rDNE
s,

N DI (B iRE%) B KT H M (B
Wik, BRIKEZ) 5 OO EYIRd % &,
ikhsED B DREMEBEOHEENEKTTS. C
NS DN Y 8 N 7 AR AE D BRER IR KR IC B 5
LTWa. &5, INuekzyiRd 3 &,

kieED 5 ORE REER IR NS, 5t
#2365 K O HALRZ LIS O /N S IS AR @S
SHRHE N, BENFHREOEHIN LI SN T
W55 L.

HEKRDONHIP LR, BEZRAIEL, BEETRZIC
BAHEOBSHEZIMA S &, HfifE» 5D
EEREIHENS. UL, SHEETE
[BEEND. HENSEMDYFTRAENL
T, y MNHIEE N TV S DD, 550
VR AG EE D B D RREAS B DR O ik ik TE
MiENTVEEHD, ZEMEENTVS
(fPi% 1994).

HREEZOEM

[Gellhorn et al. DRER]

Gellhorn (1949) ¥ X U Gellhorn et al
(1950) &, MEEL7eY Iz HNT, KKK
HEFNE O FLHIRIC K > TEREINE L
FREOVEE) (BTG OER B X CIRIE) »
WM OEFICK>TEHT R L, FRINE
OMmEEEICK > TEWEINDZ T &
5, TMH 5 OB 5 % proprioceptive cortical
facilitation & #4DF TWiz. GBS D[
AREE AT RIRE GHEENE) IS LT,
REE AL OB 22t S L BEL TD
MG TH%. T0O%, Harris (1978) &, C
N5 7% facilitation techniques & L C—f5 L,
EEEREANZFH L CEH =2 —1 D
B2 HET 2] &0 D OB PNF OFHET
BB EFHALE. BEAN»SHEBH IR
ETIC, HREMHER (BHH 5 KKET)
WCIE AT E I & 2R S ORISR D %
T eZBEHICLT, MBNEZLV-T-ET
JU (multiple loop model) DREETHB. 7272
L, BRNT—2EHRENTHERV.

Kabat, Knott ** Voss MWEX L 7z PNF (&,
LR 35 2 1 B8 A M 22 e L RS % o
s (/iEaR) THO, HRHRERS
R ORI X ORREA T & ORFHEIC DN T
&, EFEAERMETERZIITDNTVLIERL.

75, PNF IS & P8 AR —Y DFiH
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BWNRE LT, BEEED 2O IIRE R
D IR EICHHENZ TR\ K72z
Hely TV, PNF OB RESR 2 — > DM H
FZOREBIEEETIVICLTWVWAENS L,
JAHMTHAS. T2 L, ORI
AR (use hypertrophy) Td& b, ZN7EFT
F & AR — VI b % R o E B 7 GE
(motor skills) DAl LAWK NS DI TLEEW.

[(REEGEEN D IR EE]

PNF &, BEOMEHES ZIEHL TWV5.
ZNH, BEEGEB)IC BT 2 FRAR AR OO i
BEHEL TCHELEMRETHS. AMOD
AR EEITTEINRB T 5 L&, JUBIC
ACRPEMN D O, ZTNARRICIS T TEK

(a) (75>, 7O9 3 L)

A7z B E0 B D1 (plan), & 5ICES) 7
1 2'Z I (motor program) 1Z72 D, EITICHE
ENns (XM1). E#FH7yursILeid, O
AT IE Keele (1968) MY [EE)FH4ARIC
MR ENZHANDIETDOE Y F (set) TH D,
HE T 0TI LI KD EEERMT +— R
Ny ZICEEINZ V) EEEL, MRE
B2 5E T ld Brooks (1979) AY [#EE DR
BICHDE, ZBPH L EF2zE LTI E 5
WA R NEOERE] EEZLICHETD
5.

HURDEXNIE, SRS ORIED B Ik 2E
EXBEEDEXD HIAANS DR THET 2.
B SEFEANOERE T, SR OREH]

&!ﬁﬂ\ (R7TY 3)
BE —/ > ABEEESH — AREHEDH E B
B ;E 4y B S :
1B (5HRH) R :
........................... REEMA D
(b) 7S5, TAYSA £47

EE# .

THBOER |
A
1]

HEEDE -

EEHHE
THEED
L

INF =% RBR)

EBHORR (AN
BE WA, X8

S

3

A

L
L

3
y

[ Emwe

L RHEH & KAR)

EEYDBEIR (4180

o)\ B (e 8 EB)
BE)/NF—2 DK
TELURBE

J

[ 3

/B (SHRIER)
E® Ny —>n
A1

L

}_4

\ i
X 1

(s
AP

HERORERENIRNE

(@) 1974 4, HFFOHFRICH DV THE S N Allen - HHDOET IV (Allen et al. 1974).
(b) TNDDORGEMTAICED X DICFHG T 2 MY ZHEAERER (Gazzaniga et al. 2002).

RENIHREEIRORND A TH%.

PNF V¥ —7F

12& 15 201243 H



WM BEIC xS, W RICE X, flEick-
T, MMARTEROEEIEE XD, FREE
DIRREL 72 % . FRRNEE, KIMEEICRE
TN, MR- BMEING. L TARMIESR
PR & Z OREEBE, M ONEBNEE
CHe /A ICBE®RLT, FFeodhsEtr
TH DB, FTNICK o TR G T D EXE)
Eh, BB ECHIWICHE > TITETRE D IR E T
3. HPPREFEOLH T, gL T OFE
RIERICKB T ENZ V.
DEIICHEEHEHH D 3B CHHRAED)
FICfmEIN, TORETHE ST VHIRE
ENB. T OICHEEREEOHEARINEED B DIEH
NEROEF = 2 —a VRN EZ 2 —1 VI
A5, BHETOT T LMNERT 5. HK
BRI, FEUTKREEHENS HHEOED)
Za—BaYUANEEELTWS. SRR,
B BRSeR, BHE, Rk, A x
ExfRT, BHICETS. M1 T, KEM
DORRHEEAZ I HIE LT, HEHSH D) 5EH)
AR 2 #EE) 75 - 0#EB T 7S LD
HELTERLTWS., BREKIZEVET), /)
B EEN O RIICE 5T % EIRET B3
LH BN, EH T TSI LD B MRS
DFMIEEH TN TR,

iR BES DRIBRHERNDRS

K DORHEZAGRE, BFIREBICK > TE
C2ZMZHRICTEZA TS, TOHRE,
OBEHTIE, REFAETICFHENS, OKfE
MEZ2—BYNEDFHRE & EIT/NENE
EEN, RITISEFHETOE LY —
(efference copy) &GS NTHRAZMHIL,
N2 R U CRHIRICIR A BN, OB
HIFANCEEIND. TO\EREL TET
HoOSKEH ZHIET 2 EMTbNs. i
BEESE, BRERBICEEZEANTS LI
T, KIKEEO#EENREE 2/ LT, KK
RBEICHBEIC AT 5. BRI, A
5 RMEENDEREE SOk E &I, B
OB E & CBFRL T, HEBRAIC EER

BEZRIZLTNS.

Kabat MR AT X % B pE 2 6 5 U
C proprioceptive facilitation % ¥4k L7z D,
HEBIHEAIZ D LTI L7 —<TH
D, FERRIICIETRIHMBEEGE L ZD2 LT A
B, BHE, UNEYTF—y g VEREOH
ROBWD FF 5 RXEFEE, WA 6
ZIFCHE LT, FHEMREEENDORNKTH
A 9. kG EEEAS 5 O PR R A D 5T
BRUOZORMEHZBME L TH T L
BTH5.

U LDDERFICIE, 2L OFffHEND
b, ZTOMmMMEEENS &, Ta, 1T B
RN —FICIEE T 5. MfiEE» S DEEES
&, BN E <, EEIIREC (tremor) @
BV RBDRFE R ENAIRETHS. ZD
MEZMB72D, WK TIEBRERKSST F
LA FZREL TWVS. TS DRI
&, HEETEAL S LIRS (RREIER) Wb
20, BEANTIHOEFHHEAIZ T TR
<, IEDDRRRMERF O EBIHRICE > F T X
ZERLTWD. 207, JIEMNET N
X, BRI T 5 (A% 5K
homonymous reflex). & 5 I fEA RV &
W&, ezt UTHERHONGEE E %
(FL[F S5« heteronymous reflex) .

PV T B AR O BRI K> T,
SR IR DI BISE N 5N 5.
ZTIhB, KIKEE (REEEE) NORS
WM& % (Lemon et al. 1976a, b ; Fetz et al.
1980). b FT&, Ia fRHENDRIFEMHIR 2
BHELT, BREEHTFICEL TS (Goto et
al. 1968; Abruzzese et al. 1985).

BEHKEGEEE, T ULTHMBRELZ 1T
5. HTHEMHNKES X O®RERY ST X
R (B EEREDARM% L 5> T, IR
IR %) NZOHLTHS. BIAE BN
BENTEEZLH5.

PNF O L[ e 0 Bl (% 1 5 /4 #5 75 1m))
WU 2 BRI I, BRI AR &
NC, HEREICITEIREE (KSR OO K -

PNFUH—F 12%1%5 201243 H



Nakamura et al. 1974) & % WIZHEHEE GE
J%{t : Chida et al. 1983) Z& 759 T & HHH
SMCENTVS. PNF TlX, #EE DK
HEHELAN) ERICK->T, ~EEZDOEH
Za—BuYOEHEENGTETNBE T EILES.
CODEEEET B L, Voss MEIELTOHT =
(3859 - BEER &) IKHERETXREEHLTY
5CLLEFUINRNETHAS.

EERIAZE S K UEIRERD S DEH
PNF ORI BB DONT, #ERBS LU

IRREIC K BT —X, TNOE DMLY

B OFFRICDONTI, hDOTHELZT &

Mo % (A 1987). Z T Tld, HIFEOEE

MEDXSICHET LD ZHEMNMI LT

. TOESZHEERL TEHL.

« PNF IC W 2 (@R A7 (VU e o sk 7 BE i o
BeD) &, EEE T, PIREE (R
FEEE © B R, TTEhm O @ KIS
MM 5L, HEORE (&

NI A
FER

O

F4AZ

KWWy ZEmesd (K2, £1).
- BEUNKEMIER L, DNRZEIC X % EE)
SSFIE DB E TIX, PNF fifrié, FRFET
W& H B H, EHB)KEE O IR BRI L
BITPFREBENNET 5. FEHMIC
&, FEREREE 35 X UREJIK N DT 2 R 4E
THEBHAREELND .
- PNF &, BHICHBEREZELOL, 20
IRREIC 1T % B (R EE) AV 1108 3 X O
FhigiattokE, ST+ —< > A0M EIC
FHTH .
722 l, SXNTOFHEZRIEL DI T
TV AL DFEHORFHEICOWTIE, 51%D
DTN EENS.

AFEOMEICEL T, MK, EREL
BIXUKELA T Y NEICOZFRER &
BAEBEOWH G, CCICH LTHERLE
L7zw.

i
|

i
L F '| -
] max i
' I

2 ROCKFERE 72 IR U 7 SORIB R RS O FE AR DR THIE & 2 DRcix

EMG @ REREFOXEFHEX, T™M @ 15k, W o Hik
PMT @ =R S B & TOMEE, MT @ iidEiiakas 5o MH (20g @ T1) X TOHERE

Fmax: A7, FTmax: Tl N5 F max F CTOIEK;

(Fujita et al. 1986)

PNFUH—F 12%1%5 201243 H



#1

e B HAR L (N) & Ei=gfiemir (F) iIcLize&D
FUER RO SCRFE & R bV S

[i52A PMT (msec) MT (msec) FT max (msec) F max (kg * m)
st il
N 126.9 32.5 112.2 5.81
(14.2) (5.7 9.8 (1.59)
F 120.6 31.6 112.4 6.78
(16.2) 6.7) (10.2) 2.17)
D(N—F) 6.3* 0.9 —0.2 —0.97*
(6.6) (3.4) (2.4) (0.89)
A
N 123.6 30.5 109.1 6.45
(14.8) (4.1) (11.3) (1.34)
F 119.4 31.6 111.4 7.27
(17.9) (4.8) (9.6) (1.57)
D(N—F) 4.2% —1.1 —2.3 —(.82%*
(5.2) (1.9) (4.4) (0.49)

*p < 0.05:* p <00l
D (N—F) :N&FD#E () EEfRFEE.

SRR

Dt & —aRmhoDXvt—Y —

HEKZEHRE. 1994

NI, AR, RCEDEBHER R K B R

DAL

1983a

NIREREEE & FARIH ORI R ——.
UNEZ . 20. 93-100.

NI, AR, EBNEPRIENC & 2 REFERTE I

I % fth B E B) O 5

1983b

INRER. BZOMR e LDTE hR

2009

U N [E 2. 20.

187-189.

Bt

FRRT B —. B/ NIMZPEAED Kinesiology & Physical
Therapy. f#¢ES. 22, 1322-1334. 1978

FIASBE—. Facilitation techniques I 33 1) % fii¢ 4= B2
DOHIEE. VNE#. 19. 41-45. 1982

RS . EBIEE OBERHL. EEGAY. 11, 81-
90. 1984

AR —. EHBEIEE O Mam & RE. EFDOH WD H.
135. 391-397. 1985

HRRRE—. EBNEE ORI & RAE. FRAEREY. 14,
133-149. 1987

HkfRE—, BEE . NKPESERAED Physiotherapy. #
B, 23, 295-300. 1979

MIERER. BeAOPE, ESRGEER. 1984

PNF V¥ —7F
10

(Fujita et al. 1986)

Abruzzese G, Berardelli A, Rothwell JC, et al.: Cerebral
potentials and electromyographic responses evoked by
stretch of wrist muscles in man. Exp Brain Res 58: 544-
551.1985.

Allen  GI,  Tsukahara N:  Cerebrocerebellar
communication systems. Physiol Rev 54: 957-1006.
1974.

Brooks VB: Motor programs revisited. in RE Talbott, DR
Humphrey (eds) : Posture and Movement. Raven Press,
New York, 1979.

Chida T, Nakamura R: EEG changes induced by passive
postural changes. J Human Ergol 12:217-218, 1983.

Fetz EE, Finocchio DV, Baker MA, et al.: Sensory and
motor responses of precentral cortex cells during
comparable passive and active
Neurophysiol 43: 1070-1089, 1980.

movements. J

Fujita M, Nakamura R: The effect of PNF positions of the
upper extremity on rapid knee extension. Tohoku J Exp
Med 150: 31-35, 1986.

Fulton JF: Physiology of Nervous System. Oxford Univ
Press, New York, 1943.

Gazzaniga MS, Ivry RB, Mangun GR: Cognitive
Neuroscience. The Biology of the Mind. 2nd ed, WW
Norton, New York, 2002.

12& 15 201243 H



Gellhorn E: Proprioception and the motor cortex. Brain
72:35-62, 1949.

Gellhorn E: Physiological Foundation of Neurology and
Psychiatry. Minesota Univ Press, Minneapolis, 1953.

Gellhorn E, Johnson DA: Further studies on the role of
proprioception in cortically induced movements of the
foreleg in the monkey. Brain 73: 513-531, 1950.

Goto A, Kosaka K, Kubota K, et al.: Thalamic potentials
from muscle afferents in the human. Arch Neurol 19:
302-309, 1968.

Halstead LS, Grimby G (eds) : Post-Polio Syndrome.
Hanley & Belfus, Philadelphia, 1995.

Harris FA: Facilitation Techniques. JV Basmajian (ed) :
Therapeutic Exercises. 3rd ed, Williams & Wilkins,
Baltimore, 1978.

Hosokawa T, Nakamura R, Kosaka K, et al. EEG
activation induced by facilitating position. Tohoku J Exp
Med 147: 191-197, 1985.

Irie N, Nakamura R: Dependence of EMG-reaction times
of the rectus femoris on position chances of the hip joint
—Role of joint capsule—. Tohoku J Exp Med 131: 207-
208, 1980.

Kabat H: Central mechanisms for recovery of
neuromuscular function. Science 122: 23-24, 1950a.

Kabat H:Studies on neuromuscular dysfunction. XIII:
New concepts and techniques of neuromuscular
reeducation for paralysis. Permamente Found Med Bull
8:121-143, 1950b.

Kabat H: Central facilitation: The basis of treatment for
paralysis. Permanente Found Med Bull 10: 190-204,
1952a.

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

Kabat H:Proprioceptive facilitation in therapeutic
exercise. in S Licht (ed) : Therapeutic Exercise. 2nd ed,
Flizabeth Licht, New Haven, 1965.

Kabat H, Knott M: Proprioceptive facilitation technics for
treatment of paralysis. Phys Ther Rev 33: 53-64, 1953.

Keele SW: Movement control in skilled motor
performance. Psychol Bull 70: 387-403, 1968. 1968.

Knott M, Voss DE: Proprioceptive Neuromuscular

Facilitation: Patterns and Techniques. 2nd ed, Harper &
Row, New York, 1968.

Langworthy OR: The Sensory Control of Posture and
Movement. A Review of the Studies of Derek Denny-
Brown. Williams & Wilkins, Baltimore, 1970.

Lemon RN, Porter R: Afferent input to movement related
precentral neurones in conscious monkey. Proc Roy Soc
London Ser B 194: 313-340, 1976.

Lemon RN, Hanby JA, Porter R: Relationship between the
activity of precentral neurones during active and passive
movements in conscious monkeys. Proc Roy Soc London
B 194: 341-373, 1976.

Mead S: Forword. in M Knott, DE Voss: Proprioceptive
Neuromuscular Facilitation. 2nd ed, Harper & Row, New
York, 1968.

Nakamura R: Postural dependence of reaction time in
normal subjects and patients with focal brain lesions.
Appl Neurophysiol 39: 321-325, 1976/77.

Nakamura R, Hosokawa T, Kitahara T: Reaction time of
elbow flexion during passive movements. Scand J Rehab
Med 14: 145-148, 1982.

Nakamura R: Effect of facilitating positions on behavioral
arousal. JJA Phys Med Bal Clim 46: 131-137, 1983.

Nakamura R, Kosaka K: Effect of proprioceptive
neuromuscular facilitation in EEG activation induced by
fascilitating position in patients with spinocerebellar
degeneration. Tohoku J Exp Med 148: 159-161, 1986.

Nakamura R, Taniguchi R: Kinesiological analysis and
physical therapy of cerebellar ataxia. I Sobue (ed) :
Spinocerebellar Degenerations. Univ Tokyo Press,
Tokyo, 1980.

Nakamura R, Taniguchi R, Narabayashi H, et al.: Postural
dependence of reaction time after a VL thalamotomy.
Appl Neurophysiol 42: 325-334, 1979.

Nakamura R, Viel E: The influence of position changes in
the proximal joint on EMG-recorded reaction time on key
muscles in the human extremity. Proc WCPT 7th Congr,
Canada, pp.119-123, 1974.

Sherrington CS: On the proprioceptive system, especially
in its reflex aspect. Brain 29: 467-482, 1906.

Sherrington CS: The Integrative Action of the Nervous
System. Constable, London, 1906.

Sherrington CS: The Integrative Action of the Nervous
System. 2nd ed, Yale Univ Press, New Haven, 1947.

PNFUH—F 12%1%5 201243 H

11



Taniguchi R, Nakamura R, Yokochi F, et al.: Effects of
postural change of the shoulder on EMG reaction time of
triceps brachii. Appl Neurophysiol 43: 40-47, 1980.

Voss DE: Proprioceptive neuromuscular facilitation. Am
J Phys Med 46: 838-898, 1967.

Voss DE, Knott M, Kabat H: Application of
neuromuscular facilitation in the treatment of shoulder
disabilities. Phys Ther Rev 33: 536-541, 1953.

PNF UV —F 12%&1%5

12

201243 A



JFE

Reproducibility of the neurophysiological remote rebound effects of a resistive static contraction
using a Proprioceptive Neuromuscular Facilitation pattern in the mid-range of pelvic motion of
posterior depression on the flexor carpi radialis H-reflex

* )

Arai Mitsuo" Shiratani Tomoko? Michele Eisemann Shimizu®

Tanaka Yoshimi® Yanagisawa Ken®

Abstract : Background: With respect to the ascending effects of a resistive static contraction of the
pelvic depressors technique (RSCPDT) using a proprioceptive neuromuscular facilitation pattern in the
mid-range of pelvic motion of posterior depression, we found that the neurophysiological remote
rebound effects (RRE) induced by RSCPDT on the extensor digitorum H-reflex initially caused reflexive
inhibition during RSCPDT, followed by a gradual excitation after RSCPDT in one case (Arai et al., 2002).
However, to the best of our knowledge, few studies have provided the reproducibility of the
neurophysiological effects on remote parts induced by a static contraction of lower trunk muscles, such
as RSCPDT. Aim: The purpose of this study was to clarify the reproducibility of the RRE of RSCPDT on
the excitability of the remote flexor carpi radialis (FCR) H-reflex of the upper extremities by a repetitive
stimulation. Methods: The subjects were randomly assigned to (1) the handgrip group (n = 6), who
participated in contralateral submaximal isometric handgrip exercises, or (2) the RSCPDT group (n = 5),
who participated in RSCPDT (One subject in the RSCPDT group was excluded because of failure to
induce a FCR H-reflex). To determine the reproducibility of the excitability of the FCR H-reflex, we
measured the FCR H-reflex during and after each exercise by a repetitive stimulation.

Results: Two-way repeated ANOVA for the H-reflex showed significant effects of both the time-course
and group. The interaction between group and time-course was also significant (P < 0.05). Post-hoc
analysis revealed significant effects on the H-reflex. Conclusion: RSCPDT-induced RRE on the FCR H-
reflex caused a large degree of reflexive inhibition during RSCPDT followed by a gradual excitation after
RSCPDT by a repetitive stimulation.

Key words : PNF, H-reflex, static contraction, remote rebound effect, remote after effects
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Introduction

Proprioceptive ~ Neuromuscular  Facilitation
(PNF) stretching programs have been shown to
be the most effective stretching techniques to
increase active range of motion (AROM) and
passive range of motion (PROM)" . Direct PNF
stretching techniques achieve the greatest
gains in AROM and PROM; for example, using
a shortening contraction of the opposing
muscle to place the target muscle on stretch
followed by a static contraction of the target
muscle, such as the hold relax technique (an
isometric plantar flexor contraction before
stretch for increasing the range of ankle
dorsiflexion)® > ¥ . The direct effect of PNF
stretch techniques provide great potential for
muscle lengthening due to a profound
reduction in motor pool excitability® ** .

However, if direct approaches to improve the
AROM and PROM of severely restricted joints
are difficult because of pain or weakness of the
agonist muscle, indirect approaches are useful
in clinical practice. In particular, a resistive
static contraction of posterior depression
technique (RSCPDT) using the PNF pattern in
the mid-range of pelvic motion in side-lying
induces static contraction of lower trunk
muscles increases the flexibility of remote
body parts such as upper shoulder and elbow
joints without stretching®5”
the ascending effects of RSCPDT, we found
that the remote rebound effects (RRE) induced

by RSCPDT on the extensor digitorum H-reflex

. With respect to

initially caused reflexive inhibition during
RSCPDT, followed by a gradual excitation at
rest? . However, to the best of our knowledge,
few studies have provided the reproducibility
of the neurophysiological effects on remote
parts induced by a static contraction of lower
trunk muscles, such as RSCPDT. The purpose
of this study was to clarify the reproducibility

of the RRE of RSCPDT on the excitability of the
remote flexor carpi radialis (FCR) H-reflex of
the upper extremities by a repetitive
stimulation.

To  determine  the  excitability  of
neurophysiological RRE, we measured the FCR
H-reflex during and after RSCPDT. We
performed RSCPDT as the resistive exercise of
the lower trunk to detect the influence of the
relaxed FCR H-reflex, which provides a gross
measure of motoneuron pool excitability® . If
the amplitude of the H-reflex is high, it is
assumed that there is an increase level of
excitation of the motoneuronal pool and vice

versa.

Materials and Methods

Seven female and five male subjects, aged 21
~ 45y (mean, 26.7 y; standard deviation (SD),
1.7 y) and with no history of neurological
illness, volunteered for this study. Exclusion
criteria also included any injury to the
extremities or back within the last year that
required medical attention. All participants
gave their written informed consent. This
study was performed in compliance with the
revised declaration of Helsinki. The dominant
upper extremity of each subject was tested.
Dominance was determined by asking the
subject which arm they preferred to use when
writing a name. All the subjects were right-
hand dominant based on this criterion.

Subjects were randomly assigned to one of two
groups: handgrip group (n = 6), which took
part in submaximal isometric
exercise with the left hand, or RSCPDT group
(n = 5), which took part in RSCPDT (One
subject in the RSCPDT group was excluded

handgrip

because of failure to induce a FCR H-reflex).
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Resistive exercise protocol

Before static isometric grip, we used a hand-
grip dynamometer to measure maximal grip
strength using the non-dominant hand. Each
subject performed a static isometric handgrip
exercise for 20 s at 75% maximum voluntary
contraction with the left hand by squeezing a
handgrip dynamometer in the side-lying
position, while other movement of the trunk
and extremities was prevented.

RSCPDT was induced by the manual resistance
of a therapist, while other movements of the
trunk and extremities were prevented. The
therapist stood behind the patient with his
elbows locked in extension and placed his
upper
tuberosity while in side-lying position. Manual

hands over the subject's ischial
resistance was directed toward the sacroiliac
joint (SIJ) over the upper ischial tuberosity by
using the therapist's hands for approximation
of the SIJ. The duration of each resistive
exercise was 20 s.

Intrarater reliability was established for the
force of RSCPDT by intraclass correlation
coefficient (ICC) for 20 s at random points
before the experiment. Intrarater reliability
was established for the force of RSCPDT using
ICCs. The value of force as resistance of
RSCPDT was measured by a pinch meter over
the ischial tuberosity at random points for 20
s. The reliability of force from 4 trials
measured during RSCPDT was ensured by
using a two-way analysis of variance (ANOVA)
to derive ICCs. The ICC of the value of the
force during RSCPDT was 0.95 (95% CI = 0.86
~ 0.99), which reflects a high reproducibility.

H-reflex stimulation

While in the side-lying position, each subject
was instructed to keep the arm completely
relaxed with his/her right shoulder at an angle

of 90 degrees and his/her right forearm
immobilized in a cuff in a pronated position
with wrist and fingers extended. During and
after each exercise, the subject was positioned
on their side in a dark, quiet room. We
measured the FCR H-reflex of the right upper
extremity in the side-lying position during each
resistive exercise and at rest before and after
each resistive exercise. The right hand was
placed with forearm pronation into a simple
wrist-hand splint. An elastic bandage held the
wrist in the neutral position with forearm
pronation throughout the experiment to induce
a right FCR H-reflex and M-wave without
voluntary contraction of the upper extremity.

During data collection, the intensity of
stimulation was constant in each subject. The
H-reflex was measured with an evoked
potential measuring system (model MEB9100,
Nihon Kohden Corp., Tokyo, Japan). We
elicited H-reflexes in the FCR muscle using
electrical stimulation of the median nerve in
the cubital fossa. The signal was amplified with
a bandpass filter having a passband of 20 Hz
to 3 kHz using an evoked potential measuring
system (model MEB9100, Nihon Kohden Corp.,
Tokyo, Japan). The skin was cleaned with
alcohol, and the area was rubbed gently using
skin preparation gel (Skinpure; Nihon Kohden
Corp., Tokyo, Japan) for removal of dirt, oil
and dead skin to lower the impedance at the
recording site, which was below 0.5 k Q . Test
stimuli were administered using a 1-ms pulse
delivered through a pair of surface electrodes
placed 1.5 cm apart over the belly of the FCR,
with the cathode located proximal to the
anode. Electromyograpic (EMG) signals were
FCR  with
nonpolarizable Ag-AgCl surface disk electrodes

recorded from the standard

(outer diameter 9 mm). An electrical stimulus
with a rectangular pulse (1-ms duration) was
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10ms

Figure 1. A small M-wave with a maximal H-reflex

The period of 220 s was divided into 8 conditions (condition-C1 (four trials; 80s);
conditions-C2, C4,-C5,-C6,-C7, -C8,-C22,- C23 , -C24, -C25, -C26, -C27 and -C28 (20 s each).

delivered by a stimulator at a frequency of 1
Hz. The current was increased from O in 0.1-
mA increments until a maximal amplitude of H-
reflex with a small M-wave was obtained (Fig
1). When the FCR H-reflex increased markedly,
demonstrating wrist flexion with no pure
pronation or pure flexion of the fingers, it was
considered to originate mainly from the FCR.

Experimental design

A small M-wave size was maintained
throughout the experiment to ensure that no
displacement of the stimulation electrode
occurred and that the effects were not due to
changes in a reflex recruitment gain during the
stimulus gain. M-wave and H-reflex were
obtained using 20 sweeps (20 repeated reflex
responses) every 20 s in all conditions
(conditions -C2 ~-C28) while the stimulation
current was concurrently measured for all
experimental trials. For each reflex recorded in
this study, repeated H-reflexes and M-waves (1

Hz) were sequentially elicited in a row without

interval for a period of 360 s. The period of
360 s was divided into 15 conditions
(condition-C1 (80 s): condition-C2 ~ condition-
C-28 (20 s each). Condition-C1 (four trials; 80
s) represented the phase of rest; condition-C2
and -22 (20s) the phase of each resistive
exercise; conditions-C3, -C4, -C5, -C6, -C7, -C8, -
C22, -C23, -C24, -C25, -C26, -C27 and -C28
(20 s each) represented the rest phase after
each resistive exercise (Fig 1). The intensity of
median nerve to induce H-reflexes with small
M-waves was determined in condition-C1, and
this initial stimulus intensity was held constant
for each subject during all of the experimental

trials'® .

Parameter of excitability

By using the M-wave as a measure of the
effective  stimulus  strength,  H-reflexes
occurring at various phases could be compared
at equal stimulus intensities'” . We
determined the steady intensity of stimuli

necessary to elicit a large H-reflex with a small
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M-wave in each subject prior to resistive
exercise in condition-C1.

For comparison, each H-reflex amplitude
during and after each resistive exercise
(conditions-C2 ~-C28) was normalized to the
corresponding H-reflexes recorded in condition-
Cl to reduce inter-subject variability. This
ratio, indicating the relative size of the H-reflex
amplitude, was used as a parameter of
motoneuron excitability. The M-ratio was also
calculated in the same manner as the H-ratio.
This M-ratio was used as a parameter of
change in reflex recruitment gain across the

experiments.

Data analysis

1) A probability level of P < 0.05 was used to
determine statistical significance.

2) Tt has been shown that the additional
number of motoneurons recruited by a
constant excitatory conditioning stimulus in
a monosynaptic test reflex was highly
dependent on the size of the test reflex

itself!'V

. The equivalence of the handgrip

and RSCPDT groups prior to the study was

checked by conducting unpaired t tests on

the peak-to-pea H-reflex and M-wave
amplitudes.

3) The reliability of H-reflex and M-wave
amplitude measurements was ensured by
calculating the reliability of peak-to-peak H-
reflex and M-wave amplitudes, respectively,
from 4 trials measured in condition-C1 using
two-way analysis of variance (ANOVA) to
derive ICCs (Fig 1: C1-1, C1-2,C1-3 and Cl-
4).

34) To ascertain the consistency of test
stimuli, the reliability of the peak-to-peak M-
wave amplitudes from 12 trials measured
over all conditions (conditions-C1 ~-C28)

was tested by assessing the ICCs .

5) Two-way repeated-measures ANOVA was
used to determine the time-course effects
(seven conditions: conditions-C2 ~-C28),
group effects (two levels: handgrip and
RSCPDT), and interactions between the time-
course and group with regard to the M-ratio
and H-ratio. We used the Bonferroni post-
hoc analysis to determine whether

statistically significant differences in the H-

ratio or M-ratio

(conditions-C2 ~-C28).

occurred over time

Results

The mean (SD) stimulus intensity was 4.1 (1.5)
mA (range, 2.06.3 mA) for all subjects, 3.8
(1.6) mA (range, 20 ~ 6.3 mA) for the
RSCPDT group, and 4.5 (1.4) mA (range, 2.1 ~
5.4 mA) for the handgrip group.

Both H-reflex and M-wave latency were
consistent within subjects in this study. The
mean H-reflex latency (SD) was 22.7 (0.4) ms
(range, 20.5 ~-27.0 ms) for all subjects, 22.1
(0.8) ms (range, 20.5 ~-22.8 ms) for the
RSCPDT group, and 23.3 (2.4) ms (range, 20.7
~ 27.0 ms) for the handgrip group. The mean
M-wave latency (SD) was 5.1 (2.2) ms (range,
2.8 ~ 8.6 ms) for all subjects, 4.6 (2.0) ms
(range, 2.8 ~ 8.5 ms) for the RSCPDT group,
and 5.5 (2.4) ms (range, 3.6 ~ 8.6 ms) for the
handgrip group. The latency of response has
been shown to improve in consistency with
increasing practice!” . The high reliability of
latency observed in our study may be due to
the method of eliciting H-reflexes and M-waves
in this study. The unpaired t-test revealed that
there were no significant differences between
the two groups in the mean stimulus intensity,
latency of H-reflexes and M-waves for all
conditions, and amplitude of H-reflexes and M-
waves in condition-C1.

Two-way repeated ANOVA showed no effect of
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Table 1 repeated measures ANOVA

1) M-wave
Source Sum of Squares df Mean Square Fvalue Pvaue
Exercise 071 1 0.71 0.66 0.44
Error 975 9 1.08
Times 154 13 0.10 1.53 0.12
Exercise X Times 0.86 13 0.07 0.97 0.48
Error 7.90 117 0.07
Total 20.56 153
2) H-wave
Source Sum of Squares df Mean Square Fyalue Prvaue
Exercise 8.14 1 8.14 578 0.04
Error 12.66 9 141
Times 3.62 13 0.28 5.04 0.00
Exercise X Times T.27 13 0.56 10.13 0.00
Error 6.46 117 0.06
Total 38.15 153

Table 2. Post hoc analysis showing where significant differences occurred.

RECD-C2 RSCD-C8 | RSCD-C27 | RSCD-C28 |Handgrip-C25| Handgrip-C26 | Handgrip-C27
RECD-C2 p=0.0026 p=0.0026
RSCD-C5 |p=0.0026
RSCD-Cé
RSCD-CT |p=0.0026
RSCD-Cg |p=0.0026
R&CD-C22 p=0.0026 p=0.0026 p=0.0026
RSCD-C27 p=0.0026
RECD-C28 p=0.0026 p=0.0026
time or group on the M-ratio (Table 1). showed a significant effect of both the time-

ICC(1,4) analysis of the FCR M-ratio also
indicated a high degree of consistency across
experimental conditions (all subjects, ICC(1,4)
= 0.94; handgrip group, ICC (1,4)= 0.94;
RSCPDT group, ICC(1,4) = 0.99). Significant
differences were not found for the M-wave
during and after each exercise.

To assess reliable measures for the FCR H-
ratios (peak-to-peak amplitude), 4 trials in
condition-C1 were analyzed using a two-way
analysis of variance (ANOVA) to derive the
ICCs. The ICC(1,4) was 0.997 for the FCR H-
which
consistency.
Two-way repeated ANOVA for the H-ratio

ratio, indicated a high degree of

PNF V¥ —7F
18

course and group (Table 1). The interaction
between group and time-course was also
significant. ~ Post-hoc
significant effects on the H-ratio (Table 2). The

analysis  revealed
mean H-wave amplitude during the RSCPDT
was significantly reduced as compared with
the  post-RSCPDT
potentiation were found during the 100-120 s
after RSCPDT as shown in Table 2. Post hoc
analyses determined that the ascending effect
of RSCPDT changed the FCR H-reflex while the
lack of the FCR H-reflex changed after
of
contralateral handgrip repeatedly as shown in
Table 2 and Fig.2.

and  post-exercise

submaximal ~ voluntary  contraction
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Figure 2. Time-course of the H-ratio.

Discussion

The neurophysiological effects induced by
RSCPDT on the FCR H-reflex reproducibly
caused a large degree of reflexive inhibition
during RSCPDT followed by a gradual
excitation after RSCPDT. To the best of our
knowledge, this study is the first to
demonstrate the reproducibility of the
neurophysiological RRE during and after a
resistive exercise such as RSCPDT. RSCPDT
may be a specific exercise to induce RRE.

We propose RRE a novel explanation for an
increase in flexibility observed when a
different part is exposed to static contraction.
The increased flexibility results mainly from
reduced passive stiffness of the muscle-tendon

12) muscular

unit and  increasing
recruitment'® . In the first phase of the RRE,
the decrease in H-reflex size during RSCPDT
reflects reduced excitability of the FCR H-reflex
arc. Reproducibility of temporary profound
inhibition occurred during RSCPDT in the
reduction of FCR H-reflex, which may decrease
muscle  stiffness, allow more  muscle
compliance, and subsequently improve PROM
of the with
orthopedic  impairments® .

phase of the RRE, the reproducibility of the

shoulder joint in patients

In the second

gradual facilitation observed in remote upper
extremities following RSCPDT may reflect

increased recruitment of agonist motor units

PNF V¥ —7F

and subsequently improve the upper extremity
AROM of the shoulder joint in patients with
orthopedic impairments’” .

Presumable causes of RAE may be coordinated
patterns of extremities such as central pattern-
generators (CPGs)'*!'® . Triggering of RAE
during and after RSCPDT may be correlated
with the activation of load receptors of central
(CPGs),

choice  of

pattern-generators which  can

determine  the appropriate

coordinated  pattern according to the

proprioceptive input arising from muscles,
skin, joints and tendon'*'® . The magnitude of
force of RSCPDT was between 2 and 3 kg in
this study. Efficient RAE to improve the AROM
of the remote parts may be dependent on the
degree  of  proprioceptive  information
generated by the activation of load receptors
and strength of static contraction. However,
what magnitude of force facilitates RAE most
efficiently still remains unclear. Further
research is needed to identify the optimal

magnitude of force.

Conclusion
RSCPDT-induced RRE on the FCR H-reflex
reproducibly caused a large degree of reflexive
inhibition during RSCPDT followed by a
gradual excitation after RSCPDT by repetitive
stimulation. RRE of the FCR H-reflex by
RSCPDT  will

provide neurophysiological

12& 15 201243 H
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evidence of the

indirect treatment of

extremities that cannot be exercised directly in

patients with severely restricted joints or

painful movements.
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THAC BB NRNN IR R 72 9 % IR 2 [E4 5225 MR R 7 (i v D
HAEO N Z — > ORI T OGUEBNIC K B & - PEIHE D TR RIS RUE 2R
The effects of static contraction facilitation techniques on gait-time in patients with orthopedic
conditions using a Proprioceptive Neuromuscular Facilitation pelvic posterior depression pattern
in the middle range

writ kHE Y SFANE RS
Mitsuo Arai Tomoko Shiratani
Wk Iyl T ARAvYY m
Michele Eisemann Shimizu Ken Yanagisawa

EE | PNF X — 2O TEGUEH)NC X 2 P T ORI EENMEFR DO —DTH 5 FH D% Kl
(SCPD) FHiZHW, BITRERIANIIE T BIRFRI IR 2 MGE U 7. SR ISR ARR B DRHED 7R
TRACRIENRINEEZ G % 22 % (BT 4, 7 154, FEFE (SD) 64 (15.3) %, 25
(Fl) %P HE (SD) 5.1 (5.1) 7 A) Th-olz. WEEZEIEAIC, 20 #ESCPD 7% 2 [alfjEf T
9% SCPD FHiftL 10m #1717 3 MR DR SHITEIERERD 2 BRCEIE U7z (JEAF A LGS
5D . 10m KBTI Z A by T 4y F T, SEELCHIERTR 2 [0 OE Lz (CC (1,2) =
0.99) . BFHEHEIOBHTRR ZHMEE . U TR bR 2 ROIEE L Uiz, BHOFEZ{ER (SD) 1,

SCPD #fld— 4.3 (4.3) %, MTKEMMEEL 2.0 (5.4) % TH-oTz. FILDEW t BEDFER, 1T
AGHMEREE i L SCPD FHEHCBWTHEEMNRD 5N (p=0.003) , BHITICKITTRRIRE
Nz,

F—T—F I PNF, sfbEPEIGHE, B17, BESRREEE

Abstract : Background: The use of a proprioceptive neuromuscular facilitation pattern in the mid-range
of posterior elevation pelvic motion (SCPD) as a resistive static contraction facilitation technique may
have immediate effects for increasing the gait speed of stroke patients. Aim: The purpose of this study
was to investigate the immediate effects of SCPD on the gait ability of orthopedic patients. Design:
Twenty-two orthopedic patients without neurological deficits (mean age = 64.0 years, SD = 15.3)
were randomly assigned to the SCPD group or to the repeated gait exercise group. SPSS for Windows,
version 12.0, was used for statistical analyses. Results: The 10 m gait-time (ICC (1,1) =0.99) , which
was highly reliable, was measured before and after each exercise. The percentage change of gait-time

(PCG) after each exercise was calculated in comparison with the gait-time before each exercise. The
mean PCG (SD) was — 4.3 (4.3) % for the SCPD group and 2.0 (5.4) % for the repeated gait
exercise group . The result of the unpaired t-test revealed that the SCPD showed significant
improvements (p<0.05) . Conclusion: This result suggests that SCPD may have immediate effects for
increasing the ability of gait in orthopedic patients.

Key words : PNF, static contraction, gait, orthopedic patients
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lFC&lc

B, BERIC BV TEASZA MR
7% (Proprioceptive Neuromuscular Facilitation ;
PNF) U X2 —2Z VT, BB OMEFiE
2 hiiT U CHITRRIOEENGENE &
ERELTWA. HTI&, Trueblood 5 2
2 Wang 5 ¥ 1&, WA P RS R 2 I S
HI ORI 28 L% Tl O RO ERHUES)
ZITIRWVBITRE D E L &2l LT
5. PNF##E)/ S 2 — 2 OROMERUES) T
B, BRI R o 1k URE O K
PUESNIC X5 FH & LT, PNF OFBEKHE
82— 2% i To Hh 80T O R PRI 2
i@ T H (Sustained Contraction Facilitation
Technique in the middle range of motion ; SCF
FH) Y THHBEO%BT FHIOHMIETO
it 1k MUY f o {2 3@ (Static Contraction of
Posterior Depression; SCPD) F % 1% I i 25 f
B E R OBIT O BENE SN T
VB0 F 7z, IR R RERGHENIC & B T
Tl&, MR R RS 2RI, IS
B NETEEZ NS EROFIGE LD
SCF (SCAE) FHizfifr LIz B O% S
% | SCF (SCPE) FHiz LTl K UAH1T
A RNBREE Z2 i1 T L 10m BITRERIC X9
SR g U 7e /b R, BT RIEFIEE L D,

U SCAE T & SCPE FHi D 2 BEMN AT
R ANEERE L7z ™. IR i R R 2 2 S AT
H#ED SCPD FHiff & SCAE FHiff & 17K
HAIsE 2 LR U 7228 Tld, SCAE FHiff
WA BEICHITRAGFAIBRE X O & A EKIC 10m
BATRERI A R L2 ® . E iz, s PR
BE N RICEHED SCPD FHifft & &GO
SCPD #f & 17 IRARFIMRE 2 Lt U 72 2% C
EEHE- T8O SCPD FHEHNEREICHIT
RASFIRE K © & H EIC 10m 7R DV
LY. RABERICBVT, FRICEE
NRERZEHT 2 EFICHLTE, BEO
SCF FHZ it L THITRE N OBEN G LN
HTeBREBmLTWVWS. LrL, BENRDH
B2 G T 5 EE 2 HRICEHBED SCF FH N

BATRE I RAE I 3 R 72 BRAE L 7o 85 2
V. ABFROHNE, FRICEIEARIE R Z
H9 % EH 2 RIC, SCPD FHRMDBITIFH]
AR AE B Y R SR 72 WREE U Tz

FOES

HWRIEANFRICHAEZGT 22 %0 (B
7%, 15 %, FEEE (SD) 64 (15.3)
i, 315 (Tl %A% (SD) 5.1 (6.1) 7
) FTIRICBENARNEKEZGT 28ET
HoTe. BB OPENIRIG A T B 2 E
fhr 7 %, NTIRBEETHHE I 2 %, ATIR
B E el 3 %, ZIEVERRBIETE 2 %, B
= 2%, KamaEah 2%, KiRes
i1 2%, EEEHRATT 28 THo 7. HR
FTIMRENEBFE DR, NBA L Tkt
L7e BT 20 XA — FVLL EATREAF & L e,

ik

W 7 FEAE A1 SCPD FHEE, @%1T
BERERED 2 BRICECE U IRAE 2 (b Lh i it Bk
{77 o7z, 10m RAKBITREZ A b w7
vy FTHE L, SEEHICRI BT 2 [Bd
DHIE LTz, &FHETOHTTIR I 2 FUEE &
UL R RO L L.

(BFEDOERKERZE)

@ SCPD FHi#t : B DEZ Ml OH T
D e LB LN i 72 1L i BE B\ 0D FE i 72 5 L
EME 2 ~ 3kg DGR TITAR > 7E.

@BITREMUERE C 10m OB77% 3 [l DK
LiT7%5 > Iz,

SCPD FHilx e E M 2 Lic U7zfIEAL & L,
AR REEITC TRl U, 20 B O ik 1 I
%, 20 B OREZITE A, HE 20 BEOD
FrIEVEINGE 2 FEd 5 1 & biifT L7z, H
APNF 22 F#RAET 5 %D —ME DT+
Ve BRA oWl

(HITEREDRIES )
10m 417 %2 B W C AT IR o W E 2 17
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Tolz. BMEZ 10m XKEOFH 3m & L,
TR 10m X% 3m & L, WHREZFICIET
ELEOFELIBHLEIIHERL, 10mKED
Z2ALEFHIUZ. ANy oty FIEEiHl
DEMN 10m DR Z X7V T2 H B WD IEES
AR CHIBR L, A ED 10m DT
MZEENTEH 2 WVIEBATRKR S TA MYy 7L
7z, 10mBIT I TR OMZICS & 2 [HEHE L
To. R OWPE I FE—MENTE -T2,

2% 7L 2B ELEANY S
%y F-C O HIE fE O N RS &% (ICC (1,
2)) &, 099 LEVWEBRMERE L.

3

(F—2DRREE)

REHERAT I 2 FHATD 10m BT O 8
EHEAEME L, XRISXOMARTO 1 HHE
2 FHOFEZEHEEE U TEFRED 1
B H & 2 B HOFEEO S TR O 2 bR 2
BH U, BT EZ R 24EE L LT
FITHISDEWN t MEZTTIR > Tz, BEKYE
& 5% AR & Lie.

BT LR (%) = (FRBOSHITE
M —F a1 0BT / (GFHEEOHITRE
) X100

% &F 72 M1 & SPSS for  Windows
(version12.0) Z w7z,

BER

1) BEEOMARTO 1 [\ H O BT EER O
¥ (SD) &, SCPD F-Hi#fid 10.7 (4.2)
By, BITRERE R 104 (23) B TH-
Tz, JBBEOMARID 2 [8]H O A4 TR E A
(SD) &, SCPD FHiftlk 106 (4.5) ), #
TREHERNZ 101 (20) BTh-o 1.

2) BEOMNMABOD 1 EHODSITHE O
M8 (SD) &, SCPD FHifti: 103 (4.3)
R, ST RIEREEEX 104 (25) BTHo
To. BEEOMNAEZOD 2 [@ HOAH17R T
f@ (SD) X, SCPD F 7 Bf 1 10.1 (4.2)
By, BITRIEFE R 106 (22) BTH-
7.

3) HBEOFILEZR (SD) &, SCPD FH
BEX-43 (4.3) B, BITREBEEE 2.0
(5.4) BThHolz (E1).

BT LR RIS IS DR t BE DS
B, SITREMERE & ik U SCPD FHAEIC
BOWTHERSITREOWENED LN
(p=0.003).

ZER

o2 o Py R RS 2 0 Bk & U Te o & R A
I FIRICEIEHARIIKEZ HT 2 BHICBWL
THAITREME R L I L SCPD T8
WOBTIREDARICHE T 5 T e REN

&1 TR (BT 5 D)

wEHRERS SiTkERN0=11) SCPDEN=11)
1 -2.24 -2.76
2 0.34 -5.03
3 12.38 -12.78
4 -4.35 0.27
5 -1.86 -0.88
6 553 -3.57
7 3.16 -0.84
8 -2.30 0.47
9 10.24 -8.41
10 0.32 -4.49
11 0.98 -9.62
¥ {E 2.02 -4.33
RERE 5.36 4.33
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Comparison of unilateral and bilateral hip joint rotator muscles power
e H P e @? R ERY
Takashi Ito Ken Yanagisawa Keita Shimura
WE EED ks ATV
Shingo Tomoshige Kumiko Sumiya

BE ORI, — A BEE R G S EEX, Tl (I P 138 73 [ 15 [ R A L U 35 U 2 SR e el
FIFEF NS T T B DWW TCRGEE LTz, wRIE 254 (B 14 %, 114, FHEER 25.6 %)
DOREERA L Uiz, BREEETARE « SEDZHH AR TOREINGE & —HIEONHEZE A Xy 7 Z LNy
RNV REA F T RA—Z—T O TERAEEPEINGE CHE Uiz, AFZEORRTIE, WNiE - See &
VS — {0 PR EE T [l e 5 S 35 R O i (R et A P R B8 T [ g i LI 0 e, T B A e i B T [ g i L
HEDHMWEEICE WA MEZ /R Uz, S ORGSR, i B B8 m g IkE T L IEFRPEEE) K Ot
FRMEEE O 75 DRI AN DML A > 7OV ADFEEBIRNAKE L, SWVFEZRLIzEEZ BN,
Z U CIREEALIC BV T OIENFMEE T, KB ARLETE - 12T DICFHTIHERDORNERNEED 5 Nix
holeEZbNT.

F—"7— F : Cross education, HRBEIEIEIFEmINHE, mAIMEES), FE

Abstract : The purpose of this study was to determine the influence which it has on the contralateral
hip joint rotator muscles power in a bilateral hip joint rotator synchronously muscle contraction
compared with the unilateral hip joint rotator muscles contraction. The subjects were twenty five
healthy adults' olunteers (fourteen men, eleven women, ean age 25.6) . The synchronously
contraction in each combination of a hip joint internal rotation and external rotation and the unilateral
contraction were measured by the maximum isometric contraction using CYBEX and a Handheld-
Dynamometer. In the result of this study, the bilateral symmetry hip joint rotator muscles power showed
significant the higher strength measurement than unilateral hip rotator muscle and bilateral asymmetry
hip rotator muscle in internal rotation and external rotation. It was thought that this result had the effect
of irradiation to the contralateral lower extremity by symmetry movement larger than asymmetric
movement in hip joint rotator muscles. And by asymmetric movement, since the trunk was unstable, it
was thought that the effect of the strength reinforcement was not accepted.

Key Word : Cross education, hip rotator contraction, bilateral movement, irradiation
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neuromuscular facilitation : LA K PNF) T &,
— MBI W\ THEEGU O UNFERR IS E B
ZINFEE Y2 T2 RERESE
5FFENHB. TDOFHIL, Sherrington Ok
AN AR e S T3 Y. EH
523, HiEEEICBV THREAEOBR R
B OMR I LT LE LTV EHR
HELTWAD, a5 Y 1d, 5KKEE I
(Maximal Voluntary Contraction : L, F MVC)
D 80% TIEMIFAEDMEMNED SNz &
WETLTCWa. —J7, BEIR TR E b
M D E 2 HBIIC PNF Z {79 5K, HEYE
T % — D FHDIEE) T2 Tk < K O EE)
L@ TOEBH EITONTVE Y. T DN
&, PNF O £ i R OO EDTH B
irradiation (FEH) ORRZHFGELICEDTH
% . irradiation & FRIBIC K 2 RKISHILEK
LIZIRRETH O, BN ZMAS & T
FHWNEL, FRkaEH) N2 — I X 5 [
FOILDONEENE L THB .

CDOXIEHEHICDOWT, cross-education
ELTE2LOMELITODNTETWVS.
Hellebrandt 5 * i, i & RIS LT
AMEL, BPLEAZ A 75 sk 2z — i
115 &, HEMTHANS E RN D 5 & M
LCW5%. cross-education DJEiTHEZELE,
MIBEET T b % BEBIET, AFBEETIC DWW THRETL
Tt DME ST TR T & % BRI
BT EOMEIIRYZS5Z V. PNET7 T
O —FIC K % irradiation 74 U & & 7z %09
BRI T ZME T, —HFEED» SRR
OB EE R LY, EBAD PNF
7 IO —F N TG Z B8 MGt LT
51219 EAEA O PNF 7 T —F ) EEAS
ABHBEMMLUIRE 2ENHS. L
ML, PNF 7 7’ —FIc X % irradiation D%}
RO RBIET DI I T 2 B DN TS
L7zsDix iz,

)72 @9 A B, #EFE /iE (Manual

Muscle testing : LA N MMT) *°/N> KAV R
X' A F & A—%— (Hand Held Dynamometer :
DUR HHD), 53 S i ds 2 UV 72 3Hi A
HY, —NIHEBEIE O IHEZ M5 & U5k
WEZHWLENT VS, —7, WRIMERIY
HEIC F5UF % fl 1) 72 B9 % # s Tk id D
CHRMICBIEEAETTDNTVAEL. &5
W, A TR A 1S DWW T DS I A
< RIS R B8 B3 [0 fe 7 LA C D AHDE %2 BT L
TVWAMEIFRYEST, ZOMRIEI AL
RMWZWV., ZTTAMIETIE, —RIPERBEE
[ i i L O B, i A s (38T 7 [ e [ 5
A VS 35 UF % of I Fie P 7 ] g 0 0 M 197 5¢
BICOWTHHE I AR E (AT 0 5
ANy 7 X)) EHHD Z HWTHGEES % C &%
Hiy& L7z,

ik

(X 8)

WRE, T - RIS IR B AR
B K U005 B O BEE DY 7 0 5 R
25% (BMH 14 % - % 11 4, FHEFRE
(HmdEfR =) 26.6 (3.0) &%, THBE (HE4
7)) 165.6 (6.6) cm, FigfAE (FEHE(RF )
56.7 (7.9) kg) & LTz.

(REALEE)

AR, EERFARGGRF v 78 A fw
HEAZBZORRBZET (ZHES -
11014), XHRHFICIE, WO E % [
KICHDWTHIA L 2&Ic, IREIEEICE
LEEBTHOFHEMUT. Tz, WHRHFITIIH
ZREBEOMENNDTEA[RER T & ZFHHL
7.

GAlE B *E)

HEEHIZ, TiO~®0 6 HEOMHEZ
ENREICEIE S, F I BE TR K B 5E ) 71
(FrIE PRI ZHIE LTz,

ARRED Ao s BE N B L PR LR + A R R

fif 7L

AR ¢ A B BE R A A R L R + A A R
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REG) 7 e B8 B A g et L ML 4 A B
B4} T v LB A

RE@ 7 B B AV B i b MRS 4 A B
Fifp 17 U

AR ® o /e R B8 TS e L IR + 5 R B

gt%l

Wi

1 A g e L P LA
AR © ¢ 7 R BE AL g b LR 4 A5 TR BE
EORAN e R RIS

i FH % 2 U3 /o P B 877 [0 1 i 0 DS E S T A
Nw 7R (AT o AR &4, CYBEX
NORM) , #5 Ji& B8 i (=l fig 5 /1 D {1l E 1< HHD (77
AR, p— tas01) Z{HEAL .
HHD D& idHIE R 5 B, ~=27 )V
E— R THOHA%Z kgf & L7z. HHD D+t~
Y—1ix, WRE LIENROE L T —
DREICEZ K ICEE L. METLICE
Y= N ) M BEERICEORIEZITS
7z. HHD OMIEIC &, b /a2 ik JEME
MDA NT Y FICTHEHEL TIirolz. YA
N 7 ADFEEF, WIE Rz b5 AT (90°
N LA MEE) T, Wi R & & BB i
90° JEMNL + 10° HVEENL - AAVHEH AL,
PREEET 90° JREifilc /a5 X5y —h, Bd
N, BATEA=Z—DMBEEZFZEL, B
S EBEEIH O 7 X7 2 — e FEE RSy REAf
MU, JEEFEED Y — R )L k CTE#], &

MEEEL, mARZ)VZaN)L s CTHEE
L, i B EEE )y TERELEZ(X 1).
BB, E—FOREZFERNEHE—RICLT
ME T LICENMIEZTITo T2,
HEFIEZ, £9, HHD ZH W T& 1M 3
[51°9"D 5 FORE D fe A5 W BTN e 7 11+ Sh e i
SO IETE MVC Z2#lE LTz, # ikt MVC &
U COFRAMEIE3EFEmLIZANDRKMEE L
To. RiC, LEEOMEO~® OHIE IE 72 HAF
BICHGE L, RIRERICIE 5 70 Ok E RS
ZRITETOREERE L. KB, &#
et 5 WM OEREMEIER, 60 R OAKE
ZIE S H, FHE SRR O FR I MEIE & W S JIE
F£C 3 B I HIE &2 E i L7z
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R BAEINGE - ez Z e LT, Xt
D75 % 3 51T I3 C R BT (k1 =] e
FNCHBENE T B D — Tt B9 i =217
W, BEAZRDIZYE, Tukey OZ HE L
MEICTEDERUEBICEND B HEL .
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v 7 b i SPSS19.0] for Windows 7 i i L

(S

PNFUH—F 12%1%5 201243 H

28



EES EfTHRICB W THEAZRO . &z [k

1) —Jchci&E s i e - 5N hE] HifTRE & [EANBE- A7 L]
FEMRBIETNGE, SEThZNICH LT, MfTHRIIC B W T HREAEZRD T (K 2).
S D 875 % 3 S B TR BT R k1% FE R B ER L AN BER 771&, e, K
a1 € 5 SIS FHE DN E C % Iy — TT B B 77 7 MRETIE [/EAVE - Bovhe] fitrie e [k
Mretr o Tehi R, BRAMICBV TR SV - HNGE] TEITREICHE BRAZRO .
5% CTHEAZROIZ (K 1). o [ES e - Ao el mifrie & [ESE
2) ZEIEME TE - A7 L] MfTRICAEAEZRDE. B
S OERICT BT Tukey D% LR MRETIE [FEhhE - BoVhE] Hifrie e [
AT o TeRE R, TR BEET R LR BE R ) SVhE - 7 L HifTHRFIC D AE A Z &
&, @NgE, BUER, KL dic [k 7z (% 3).

Wi - B ABE] RifTie & [ZEABE - 5V ]

&1 —IuhCED RO R

SEFn HHRE EHESF  FE ErER
extg (NhE) M 121645 2 6082.3 18.2 p<0.01

A7 24026.9 72 333.7

BYERE (NEE) FEH] 6941.5 2 3470.7 9.1 p<0.01
7% 14833.9 39 380.4

#ZPERE (PNBE) FER 5224.4 2 2612.2 12.4 p<0.01
E 6325.1 30 210.8

extge (OMiE) FER 6446.1 2 3223.1 9.0 p<0.01
PE 25647.0 72 356.2

B OhE) BER 2937.2 2 1468.6 4.5 p<0.05
s 12836.4 39 329.1

ZVERE (SM)5E) FEH] 3669.3 2 1834.6 10.0 p<0.01
P 5499.5 30 183.3

x2  —UVEES) & REETC B B AR BAETER (MR K e /1

— R E B i R B
(FEpafe - AiEl  [ZEPEE - A4 g

*

R * ‘
n=25 |
84.1(17.4) 106.3(19.1) 76.2(18.2)
3
B E R BERE * ‘
KWHER 71 (Nm) n=14 |
89.5(18.3) 111.9(20.7) 81.6(19.4)
3
ZMERE * ‘
n=11 I
77.2(14.1) 99.1(14.8) 69.4(14.6)
* : p<0.05 (CF¥) (EHERZ))
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—{H P E E P
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e R E s BIERE *
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*
PR * |
n=11 |
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*:p<0.05
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B HE &5 OIGUER)AYE BE T A fE ] B K9 R
The effects of scapular and pelvic resistive exercises on the improvement of

shoulder internal rotation range of motion

Wi tEs o eE? wmE sR ke Y
Satoshi Saya Mitsuo Arai Takuya Hukushima Hiroaki Mizuno
2 B A R MY Wk Iyl TA v

Mitsuaki Kanei Terumasa Hayashi Michele Eisemann Shimizu

EE | BHEENEA SRR (AROM) OtEEE LT, BHE DRSS MHlOMRIE T O kM
I (SCPD-S) & 5 # D HfElik T Dk kM IAE (SCPD-P) MUF KA Ly F (SS) Z2a> b
n—)b & ULEIHRGEE U7z, WSRO 30 % (BB 27 #4, &tk 3 %) TVHEF# (B
&, 234 (63) ®CTHo7z. HBEMEINGE AROM Z Lzt Ulc—TtilE DU ORER, &%
FERNIC B W THREADNRSO 5N, Tukey Test ICK D, SSHfLHELL SCPD-P FHIHREALENRD S
N7z, F7z SCPD-P #f, SSHf&LL#zL SCPD-S BHICHEZRUENRD bN/z. BEEIETATED AROM I
S HEIENR Y 7O —F AT H % ARt M HE TR S Nk,

F—T—F D EEE, EbEsR, BIETATEN, A AR feEis (PNF)

Abstract : The purpose of this study was to determine the remote effect of resistive static contractions
of the scapular and pelvic depressors on the improvement of active range of motion (AROM) of
shoulder internal rotation after exercise. The exercises included a sustained stretching of shoulder
internal rotation (SS) and static contractions using the proprioceptive neuromuscular facilitation

(PNF) patterns for posterior depression of the scapula (SCPD-S) and posterior depression of the
pelvis (SCPD-P) . Thirty healthy subjects (27 men ; 3 women) , with a mean average age (SD) of
23.4 (6.3) years, were randomly assigned to one of three exercise groups. The result of a one way
ANOVA showed significant differences between the groups. Tukey's HSD post-hoc test revealed that the
SCPD-P showed significant improvements as compared with the SS group, and the SCPD-S showed
significant improvements as compared with the SS and SCPD-P groups. The remote facilitating effects
on the AROM of shoulder internal rotation may be an effective indirect approach for increasing the
AROM of shoulder internal rotation in healthy persons.

Key words : remote effect, resistive static contraction, range of motion, proprioceptive neuromuscular
facilitation (PNF)
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A RL A, BIET AT B ECHIRR (0 U
Tr7u—F9 25K, FHICZL. 20
HEFZIEIC Dz, ¥ A MK EE
%V kPRI R 2 O B T I e O
%) UTHHES 2 13, PNF #E/S % —
> O W BT Ok U HE (Sustained
Contraction Facilitaion Technique ; SCF F %)
MERTHZ ERXRXT VWD, TOHEE, &
Ik BE T 7 1 72 3 O 2 gk 9T, PNF /8 &2 —
> OO I A 72 (R & B T AT T S B4 B
itz B LN S8 2 5k (BEBENT 7
n—J) &, nlEEtcE 2 BN L 9 % B
£1 0D J b B AL O BA ET A AR 72 PNF PR R IR A7
T LN S 5 516 (M#EN 7 7a—
F) D2 DDJERMNS. SCF FH DM #
7 7 a—FICDNT, FRCEBO%IT M
O R T O oIk M I #E (Sustained
Contraction of Posterior Depression ; SCPD F
B DRRICOVWTEZ L OHEDTENTY
%. HiH5Y 1k, SCPD FHit% D FfikkEE
8] 73 fth By B 7 ] Bl I oD el s h SR 7, e [
OF iR FRHZ > Fo—)b & U Tk
Ak U7z 55, SCPD FH WA EIC b A7 b B
fFoMEREE R dE S e ME LT
W5, X7z, FEIET A BEIEI T EN L (Active
Range of Motion ; AROM) I DWW T H 5 ¥
&, SCPD FhuldflHae - FRIETIC EBIFH
ZEHITHBIENRIRERETHZEHMLD
F-BA & it AROM 72 2 & & 2 1F FH DV EHz Y
77u—FXOERICKEL, WENT S
n—FOBEMEEHS ML, FFEY
&, FEmiAY A b L F (Sustained Stretching;
SS) Zarviru—)bk L, H#OD SCPD FH
EJEHE D% % ORI T O & MR
(Sustained Contraction of Posterior Elevation ;
SCPE F$0) D IAR FR 1% b bk 283 oD S8 S BY
fiiod AROM I M IE T HRIC DV THED
SCPD F4% & 8 H & 0 SCPE FHi I3 A =75 3%
MWERD NN, H#ED SCPD FHELEF &
D SCPE FH & DM T ARZENRD LN

o e L MRT WS, HHS? &, FHE
JE PR 28 S8 75 72 X I F# O SCPD 4%, AT
T ORI AT 7 %5 L O RHEE T Ok MY
i (Anterior Elevation ; AE ##), SS %
te#g U SCPD FHk SS FH L thig L, HhEs
KUNEAEM TCHERZIBRZRDZ. Ly
L, SCPD F#7 & AE #HEHIC I3 A EAENE
509, SCPD FH; & AE #E i35 B i & e 4
£H O B i Al gD AROM &GE O 1 7 7
O—FEE L TEMTH S BTN REEI N
e L BRRTWN 5.

COXSIC, BBRCEFEOHMETORR
IEPEINAEIC K O BAETrlEE AN & T NS T &
MELBEINTNDS. HLZHEEICBY
TEE GG 8O F M T O kM IGEIC
X O JE BEET A e vl S 05 S N R b 2 &
EREBLTWVWS. T THRE, @#HEE x5
WCEHE D% Ml & B O% T Tl
HEBIC K B i 10U Y I8 BE AT A e AT 8
MAE T RBICDWTRRGEEL 7z,

PO 3

fEH N 30 % (B 27 %4, W3 %) &
Uz, WROVEER (BEHERFEZE) (& 23.4 1%
(6.3) ThHol. WNREICIE, WIFEOMEL
FoNTeT — 2 ZEIC LU THRFERD AN
AN ZTT 5 T L2 REH ISR DN T
ML cRIC, MIERIEHICELZE. X
7z, NREFIIIMEFZOMEINNDTE A
B/ C L ZFi L.

it

N5 30 % 72 LA 2 VD THEE A0 FEi
fsR#E (SSEE), JBH & D SCF FHi#t (SCPD-
S #E), Ei#&D SCF FH# (SCPD-P #) <7
L. (ED

MWV ZEBIE TR OENE Lz, EEERIX
8 BTN ED AROM OZ{bE & Uiz,

(BFRDRESE)
@ SS Bt : HENMOLIC THJB BIEI o5 90° , i
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#1

BREDHER

TR iy (BEYERZE) PRI
SSHE 27.2 (7.5) B84 424
SCPD-SHE 19.0 (0.6) $104
SCPD-PHE 24.1 (5.8) $104
RE i fd gl 90° 1T T B BTN fiE /T 1\ D #F (F— R DR

iRz 20 BTV, 20 BRI OKEZ X
SH, HE 2 PEOFRHEZ 1 2y b
Fh L7z,

(@ SCPD-S Bf : MBS TIE B D% /5 Tl
O H 8 T D IE PR IE 2 2 ~ 3kg DL
BETiTo7c. GEHAMTI®EBERE FAIC
HFHEML, 20 BEOELEENMEE, 20
MR OREZ 13 E FH, B 20 RO & LM
Wiz 1y FEREL .

(3 SCPD-P £ : FEMIEANLIC TEHBDOETT FiilD
HR R B C OO RPN 72 A O AL BR ET AN D
JEAE 2R L 5 2 ~ kg DIEPIETH
kol GHAERSEICHFREML, 208
Ok PEUET., 20 R ORI ZIE X
H, FE 20 WEOFIEENGZ 1 2y b
EhiiLz., (K1)

HAPNF 2 FE T 5 DR —HED

FEZITo .

(AROM DAIFE A &)

AROM (Z/T AR 3 [EIAIE L7z, AROM
DOHIEFIRENLIC THES R 90° , KE i
90° I CTEES 2 C SR WHEIHCTHEB
B2z R AKNEST 5 X IS RICHHL, fA
EetEHAWTHIE L. HIEE 3ZHDOBMET
Blhx-ol. 1 HOBENERE, Kipzldb
E LTz, e 1 AN BET &8 BIET O E F)
AT N TN LR L, 1| ZHAE
AhEL, HEZGHA L o7, HIEF T X
TH—BREMT-o 2.

AROM & 3 [HIDHIE D FEE R EME L
7z. F7z AROM Z1bAffiix, M AKEN AFD
AROM D& L, XXZHWTHEE L.

(AROM Z1tfE) = (ST A%D AROM) —
(/T AHTD AROM)

AROM HIl'E D B2 MAEE S % 721, 30
HONZRENSEE N2 AROM O 3 [H Dl
JE il 72 BL S #e N AH BE % £ (ICC : Intraclass
Correlation Coefficient) 7% R 7z.

HHED AROM Z LMEICDOWT KT % /-
¥, AROM ZftfaZzfstEe L, —JrohliE ) al
AT, AREEMRHENTZE DD
Ti&, ZHELEBME (Tukey test) 2175 7z.
A EIKAEL 5% Kim & Lz, #at o i &
R28. 1 ZfEH LTz.

R

ICC (1,1) &/ AmG 095, M AT 097 T
HO @MW EEEZRD .

T2 AROM Zb A (REHE(R72) 1& SS BED
2.4 (2.2), SCPD-S #M 114 (3.7), SCPD-P
BN 6.4 (35) TH-o7z. AROM ZHEHEE L
c— Ll E T T DRER, AREEDNRD S
Nl (p <005 (% 2). ZEHEEBEHKRE
(Tukey Test) 1T & > THiaT UL7c#biR, SSHEE
S-SCPD #f, S-SCPD #f & P-SCPD #f, SS Bt &
P-SCPD BfOMICHEEMNZEOH N (p <
0.05) (X 2).
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a) SSHE : HEMLIC THERETY R 90° |, IMBEET 90° 1 TR T AN DRH R Z 1T - 72

b) SCPD-S #f : BHE D5 MO R T OFE (- FEIHEZ 2 ~ 3 ke DEF IR TITo 72

C) SCPD-P #f : B#D1% /7 MO T O PRI Z 2 ~ 3 ke OISR T o 7 B 1 &R0/

1 {FHDITiE
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K2 HBTHED AROM ZMEHEIC K% 1 JThlE D HUIHT &

EEh K RAY S HHE SER F & P
FH 409. 79 2 204. 89 3.35 0. 00
aRZEJRE) 281,27 27 10. 42
4278 H) 691. 05 29
%
% %
16 ‘ ‘
14 T
A 1
R *
o 10
M
8
'3
It ¢ L 4
&
. 4
2
0
SSE¥ SCPD-SE¥ SCPD-PEf
(3k p<0.05)

2 AROM DZALAED VI fE & iR HE R =

EZR

AKifZem 5, SCPD-S FHld SCPD-P FHi,
SSTFHR L L, ARG AROM HAMNFEDH 5
N7z, F7cSCPD-PFHZ, SSFHE &L,
AROM BEZGHANED LNz, 2D &h
5, J8 BN ED AROM I I [ #2019 75 iz big 77
Ta—FBNERTH A REENREE N,
WHS P 1%, SCPD-P FHAEEM TFIRIE i
H IS K IE 3 20 DU C SCPD-P FHift &
R D ¥ > F&17 5 handgrip BED 2 FEIC /1
THINBXUTZD%O H I - M K IRIEEZ

PNF V¥ —7F

HERE DB DHIC & D L 2SR,
SCPD-P F-Hi 7 Tl Bh B 1 B FARJE /7 H
WICHEZMBINE T, 80 W BICHE &
fREMNECTzC kb, EHRC BT oM
HIMAET, EBHZROTH L N)VOMENE U
B A EHEH OB AN E T B T EEHERIL TV
% 89 KRfFZL T SCPD-P FHIC & % 8 B
WhErT Ehi DO IH K DR & LT SCPD-P FH;
REDEBREOME « ALBEHD 5 - Fi~D
PEDOMHNC K BHD) T 7 t— 3 /ickD
BRI E A B S ek L, EEROGRH LA
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JVOEIC KO, 8 BET NBE REO i 15 B O
HABNECTAREENHZEINS., iz,
SCPD-S FH71c & % AROM i3 D i 1 E i
A RS K0, T8 BE i B R o i 8 BT A
B U7z T REE DR SN B

4 al DTS BT E AROM e A R Ly F
L #g L, SCPD-SF#, SCPD-P FH.dD AROM
ZlbEIc N HoTzT LiF, BEEICBNT
& 15 BTN e AROM ok (R ECEBNAE 1 D
R OFEO—DE L TEMTH S A[REME
MR E NI,

SEDFE

JEH DD BEEEICHKT B SCPD-P FH D=
WRRISOMB L LTHBS? OMENDH 5
W, BERHCEB VT, SCPD-P Tk SCPD-S
FH OB LLIIZA S D TRVWD THEMR
AEL TV E L.
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Brain activity during a static contraction of posterior depression using the proprioceptive
neuromuscular facilitation technique : An fMRI study

EFE e wm o v i kH Y
Tomoko Shiratani Osamu Nitta Mitsuo Arai
A OHERL Y ZH B bR s
Tadamitsu Matsuda Yuuichi Tada Atsushi Senoo
Bk vz TARTYD g
Michele Eisemann Shimizu Ken Yanagisawa

B | BRO%A FHlOHRREC T O EMEIGE (SCPD) FRRCEBEOFRNL () 1< MIE I RhRIC TS
S L TWBARENEDH 20, BSOS TRV, BEREMRISIEE®E (IMRD % v SCPD 2V F0
TS KA T RIRZ MG LTz, SIRISGRISEFERAN 4% (BHE24%, k24, FEEE 25.3 %)
Thote. FEE, R—IVEFRHINICHEZE8), S80%5 MO T O# Ik MEIEE (SCPD)
11759 25k & Uz, ZOROMiEE) %2 3.0T MREEEIC THIRB L7z, &7 — % & Matlab_LD#EEf
ERY T 7 =77 SPM8 72 W THIILE 217750, (BT IC I3HA TN T-ECTd % FWE  (family wise
error) ZWT, MR E558ENEE/KE (p < 0.05) DMzt Liz. 2 TOMRFICBNT
SCPD F£; & FOHB O/ RILESEF (SMC) @Eﬁ@.ﬁ“(z‘—/\—7 /7@"%*5&75\;““&)%9(171 SCPD
FHIC XD, FOREEHNTOIKIENRD 5N & XD FOMEICHEET ZEFEHRO—DOTY
TYAE LUTERTE.

F—T—F  BEEEAVRLSUILIS IR, PNF, SEREGUES), & LM

Abstract : The remote effects on the hand of a static contraction of posterior depression (SCPD) using
the proprioceptive neuromuscular facilitation technique (PNF) may be related to brain activities.
However, the relationship is not known yet. Aim : A functional magnetic resonance imaging (fMRI)
was used to define brain activity associated with an SCPD and was compared with an exercise of holding
a ball in the palm of the hand (Hold) . Methods : Four healthy right-handed subjects (mean age =
25.3,SD = 3.38) were asked to exercise while taking an fMRI. fMRI scans were performed in whole
body MRI systems operating at 3.0 T (Gyroscan Intera, Philips Medical Systems, Best, The
Netherlands) . Areas of significant change in the brain were estimated by preprocessing, and statistical
analyses of the fMRI data were done by using the SPM8 software implemented in MATLAB. Block design
fMRIs were obtained under two conditions, each replicated 3 times. All results are height thresholded
at P value = 0.05, adjusted to control for the family-wise error. fMRI studies showed significantly
increased activation of the left sensorimotor cortex (SMC) during both the SCPD and Hold. The region
of significant overlap between these 2 exercises (SCPD and Hold) projected onto the left sensorimotor
cortex (SMC) . We believe that the results provide evidence of the remote effects of SCPD on hand
activities.

Key words : fMRI, PNF, Pelvic resistance exercise, Static contraction
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X oI

[ 45 52 25 M #0 1% 75 2 3@ 7% (proprioceptive
neuromuscular facilitation technique ; PNF) @
B X— 2 2 HWT, FRORPHEHS) 2 T
17 L & b o> B8 B o> B8 Hi AT &) B0 (Range of
motion ; ROM) & LMD RET) « BITHE
DHBENFENE T EMNZ L ORI THEE
nT»z 9 ROM ICBT B WA IR, B
5%, BRI R ERAE T L R
g (Sustained Stretch ; SS) FH & B D%
T fl o A T o ok MUY #E (Static
Contraction of Posterior Depression ; SCPD) &
B O U7z /b8, SCPD F4¢ T bR
120D £8 A5 B 7 e ot 7 52 K 7 I 8 A e o
PERICHELECLZREL TS, AR
53 %, MHEE SS T, K—JVE-V
Z w27 A (Hold relax ; HR) F$%, SCPD FH;
RRICHEAERICRE LI L 72 /G R, SS TR
SCPD F £ [l € Mk B i /B PROM & &K U
AROM WA REICHELZZ EZWELTW
%. k5 Y &, BEARREEEICHLT
SS Fi, HR T4, SCPD T4 7 fHE(E 2 \C it T
ULb#e U722k, SS T+ & SCPD T [H Tk
R i1 /2 PROM 3 X U AROM WV BT & L
el bZqE LTS, EE EMNDREIICH
THWEE, LSV, BAh R S
Ha NGRS SCPD Ttk a¥ bu—)LfE (i
E B RERE) 2 i U2 R R, SCPD F
HlicBWTiEZ EVOREMNEMLIzZ L2
wELTWa., BT 1IC T % Wi,
Trueblood 5 7 D TIE, B FT R LR
B RICEAOFEA % EEEBZT N
HlDSROEEBRFANDOEFUET DR Rz 7 v
h AAw FRREFEF THRGE U 72/ R, EH)
E#BTHEZRD, 30 nZDOLIKTE 440
KERR L. £, Wang 5P I3FENER 6 7
ARG GEID) &FER 12 7 AU E (BRI
DIAER R MEESIC, BROMAELE
%77 T il 0D SRoCy 1 8 Bl o\ D I HE B O Fll R
DHEIC X B R R 2 MEE Ui R, MR
AT 1y yavERS RETCEI2E2Y

Vg VRRICHITHE - BITROWE 2D T
TERREETNTWVWS. HPS Y, M
Fr s B2 2 5 0, SCPD AV 1TIRE IS
T RERERY RN R D 22 B e MGE U T2 RE R, BT
HMEOREZ R LI ERRETINTNS.
MO 03, BT R R E IS LB RO
Bl 75 2% b o W R T o E R M U E  (static
contraction of anterior elevation; SCAE) T &
SCPD FHi AV 47 IRs I R 1F 9 BT 5h R oD
AR MEE U TSR, oY bo—)VEE GBI
RAEME R & LS SCAE FHicBW»
THITHREORHEZRLIZ EZ2lE L.

HH#ED SCPD FHL D %N O ¥ 4 BRI 7k
W& UC, MRRZRIEIR DR W & Df
FEH I TR R B AU L TR TR
B RIEBEMZ AV THESEMEEH LE
)— T 72 55 T & T2 E R 2 5 SCPD
FHEETZROWIE Z 08 UTokE R, EF L X)L
ERBELNI)VDOEBREDIEIE D K2R Tk
Wz e REESNTE D, BIROEGED
VB O BRI R AX 9 3 SRIC TG Eh A B 5 L
TWBATEEMEND S, L L, MIEENIC &IF

EIIIHS M TR,

A, FRREVRG SRS E G (IMRD &
MG E) & F £ 723 2 OEE) & O BRI RRGE
TNTW3. Flein 5'2 3HFZOMEER
WEIC, G EETRIgLIEOX « REIETD
J A - EBIET DK E « RIFDJEHD 4 DD
AR D i TE B 72 MREE U 7RSSR, FOFREIC
e A O RRE CROGR EEN B - B R IRE -
HE - /i EHT CHERREIN R 5N
TEERMELTVWS. £z, Newton 5 ' &
HRZ DS ZHRICHEHTEBE O
Ji « EBAETDEE « REAEIOMMED 3 DD
MR EZ TR VLR U 7245 R, TR O EH) Iy
I F O TdH % hand knob area @ Blood
Oxygenation Level Dependant (BOLD) {Z%5 ®
WOMNRDENT-T L ERE Ui, —REHE
HEHEF O hand knob area 1< [#§#% L 7z BOLD 12
FOHKA & N OES) & OBEMEE, BT
DEBRISOEFICHMMNEST 5T &7
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Newton 5 " 3RM L 7. SCPD FH DR
& FOMMBEEICEER KT L TV S A RSN
HBZWRIZHSENTHROVDT, IMRIZ W
BRAOSMCT BT ENAMEDOHNTDH
%.

X 5

XSS MR Z R IR B DR E D IR WA F &
fEEmRA 4% (B2 4, 2%, FHEE
5 (SD) 23.05 (3.38) %) TH-olz. Fl&
FEZTF 4 UNFREFTFTANCTTTIY
T ARED 100% DEHETH AT & 2R
LW, fMERBIER—V2H2E (BAE
EEDIEBKC THE A S E G icon
T, [ k255802 RWV] O34
FETHEZT 5K 5K, wAFOEHBICEBWL
THMETHB LR L. 2TORNG
BHICHBOBEZHHL, 2T 52 EDK
Gl REBREEEHRZH T F v >~
IRAICTITbNiz., Fiz, KREBRIZERY
HERIF v VS AM AL 2 MEEE DK
R Tz,

Pap

THA VEHE L LHZEORT Ty T
THAL YT Eoz (K1), FEE L2
%R 30ME L. EEE—HEZ 3 [HHg
WiRg ez 1ty bel, HFET VXL
i1 o 7z, R, R 1R — )V i
MR 2 B, A 2 13O %T RHlod
M T O & LI (SCPD FH) %177 -
7o, WEREIIMRIBICAE LK, BB

k&% U MR &I A FOME (8 R
Jeh 40° , MRBAETE T 60° , JEEBHETE b
80° , IRBAHINEE « Hliix - RSN, AR
i (X 2a)) &>, FRE 11X 30 B R—
WD ENTELMETES X517 -5
7o, FREE 2 TlEES|On— TG4 E S
BB XS ICEREL, EylTmMIEES]
DU —7 & i B ik — A R 2 A SSHR A
—ERR &R BHEMG TRV (X 2a), #F
SIEIFAED 1/ 20kg EOEREIICTIro /2.
A 2 OMEISAFE, %77 IO RO
IWHEME TR WK S, ED T BB 2 LR FF 9
L& 2R L. FHUERTNICHEREZ X 2 D
DOFREOHE 21773\, EB T OMEE T
oo, R, #EERE IR L 72IRE L
L, EHOE LK TIE MRIEANDOERHE -
WERZHIC T OV ATHSL I Nz,
AR, EEHRAERGGE)IF v S AN
\Z & %, Philips #H 8 3.0T Efi KR H MR 2
(Achieva 3.0T Quasar-dual) Z{#H L 7z. fMRI
DO PEICIFEEEw B a1 )b 72 H U Echo
Planar % (GRE type) T, TR (ms) / TE
/ FA (deg) = 3000 / 905 / 60,
FOV240mm , A7 A A& 6mm (A Z 1 R
Fy w7 0mm), XATA4AME 23K, <k
Uy 7 AY A X 128X128 D&M TilRig L
7z. WI@E 7 — & &, Windows7 IC 8z 3% L,
Matlab (Math Works) L D #5at L8y 7
w7z 7 SPM8 (Welcome Department of
Congnitive Neurology, London) 7 T fi##ft
ZAToTe. fRNTIE R I LB (7w IE - A
ek - (k) ZIEM L, EARRNTICIERE

r 1€y k 1w b+
@y | wofs | @ | s | o2 | zw | 28 m > -
308 308 308 308 30§ 308 308 3070

X 1

PNF V¥ —7F

A= DA
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BY

j:gﬁﬁn

a. B DAL

X 2.

M F£TH % FWE (family wise error) 7 >
T, MR E5BENEEKAE (p <0.05) O
Afrz i Uz,

ER

B RE TR—)VE IR 2 EH) R0
i 7 B 0 A R E BN EF (SMC) ISR/ U 72 il
EHEEYS 5Nz (X 3a). SCPD F+4% Tl SMC
IR U 72 IR EE 720 T < KMz B oD J4< i A
ICIRIENREO 5N, KRN OIKIE I 2 TO
WRICBNT, ATEMOIRTIEX 4 #4701 3 %0
HHEHICBWTHEWIKENRED 5N (K
3b). SCPDFHIC X% LD, £7T
DIHIC I T SCPD T & R— )L 7z Fiimy
ICHE 5 EB) D SMC DRIETA—1N—F v S
TEHHMNNED SN (K 4).

b. SCPD F+4%¢

AED T

E=

RV EICEZEH T AL SMC O
FRJm L7z iGN EE D 51, SCPD FH: Tl il
Il SMC DIKIENFED 5Nz, MRl Z U\ T
— @A OEE) (FROXIHES) &S fD
I (BREEiD EJ5 - N5« w5 - %77 E8h)
B OMiEE 2 Ll 3 % &, @ NLoE B o i
B & oHl O B E BN B ANIRAE X N, T o
B C U i 1l 0 B BN B DS RTE U 72 & & DV
HENTWS Y, EMOES TH S SCPD F
Focid, Wil oREES BN RIE L, @m0
HE)TH %R — )V 7z FiiIc B 2 8 Tl kL
A EBIFICIER LEIIEDNRD oz & &
AbN5s.

TR PNF#E) (EEH) & RIRE T
)7z MRI CTLL#g U7z e Tk, RIRmHESE)IC
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a.

R—)

=
l 3
Sl mE

72 Ry I C R 2 B O MY S b. SCPD F#%

X3 FSAREDMRITE (R

O A—=—=7F v THENL

R—)V 7 Fie I IR % BB D IS SCPD F+4%

X 4

A=)V 72 F5 I HE % 8 & SCPD FRDIRIE DA —/3—F v 7 ({R&EHI)
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EeXT PNF #HEEH I A E S & /N 72 BT
LT EMREENTVS Y, SE0 SCPD
FETE, RMEEDOLNHEHZIKIENED S
n, PRKICBWTIEETORGHE THITED R
HoNlz. LHhL, R—)VEFHEINICES &
BT/ NHOIRTEIERRD SN o7z, /MK
V35 B O il O B R E] 2 e UK 2
LTAMEEESICHERRIFT V. £z,
NI B DI GHI IR 2 88 i U T RN R
DRBERAET 5 MR E BTG 5 18,
Bostan 5 '9 &, RE#HEDLYF T A)N—TF
MWARIKEREDZ < O e 5 LT, RE T
D EBIRT D B RIMELER & /N e 5177
IS ERERE LT, /DD B KR ER A
R T2 v F ARG L, KIKEE
B B B S O RE#% & AR IR &8 2 Fhik LT/
A ENZ S L|ELTWVWS. SHO
W2 TlE A HEZ DD iznize SCPD FHIc B
5.9 % R EEAL 5 B O 28 B IEBH 5 0 T
72NN, NI D RIS S K Bz B D At D EBAL
Exy NI —U &K T B & T SCPD FH
DILFIZIEDN RO SN AN D 5.
HHOW X, FRHER CHESMELE
SR U CRR TR A B 2 & 2 VD TR
EEEMNMZEHLENV NN EARETE
FE B 72 5f 21 SCPD FHFi# DI 2 70 L
TeREHR, IEHEL )L & EE LX)V DR D
EoEkERDI-CEERELTWVWS. E
7z, Newton 5 '® &40 TREESONEE - &
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B—=IV RV T w7 A KT FRGEE) S 2 — > A 8T 0 i - MU (2 38 50
IR 138 6 o 2t B P B 40 N 19 % SR D AR
Effect of hold relax involved passive stretching of the target muscle and sustained contraction
facilitation technique in the middle range of motion of PNF on the passive range motion of the knee
joint in orthopedic patients

B —A Y i H? AR BT
Kazue Masumoto Mitsuo Arai Satoko Akagi
wK Y e @Y Wk Iyl T7ARXw?
Ayumi Shimizu Ken Yanagisawa Michele Eisemann Shimizu

BE iR TR (SS) L HME T 5 2 MEM TR NS B2 R—IIL RY 5w 7 ZAFH
(HR) MU HM &9 B2k L Wi T O BRI (CIE T4 (SCF) AV ARl R R
HDOINLA WY VT ADAT 4 T3 A (THIXD) ORGEICKIFTRRAMEE L7z, WS EEE
NEHREBEZ 15% B4, LM 14 %) T, FEEE EERFEZ) 13785 (94) mTh-oiz.
15 %47 SS B, HRAEfFH X O SCF BACIEIEAICHIE L, & THZ 20 WM L. NLARU TR
DOHEMEOIRIEE LT, S THuioBEEEihERIEi B (PROM) ZHEHE(H & L TEREZ RDIE
il Uiz, —7ehiE BT O E, STFHREBICEWTERSEZRD (p <. 05) , ZEIEKHKE
(Sheffe 1£) Z1ro7zhkb5, SS #f& HR #RY, SS #if& SCF #MlcB W THEAZRDE (p <.
05) . NLARY VT ZADZTHIEXDOUEIICIE, HE T 22 M5EN TiT5 HR EMHEEMIC Ly
SCF T3 E%Z=%353, HR & SCF MHEIEFIC SS K O ZRH - 7-.

F—T—F :PNF, BENRERESE, S—IVRU T v 7R, PRI OR MG, thEhEEETA] i

Abstract : Background : The effect on the flexibility of the hamstring muscles of a sustained
contraction facilitation (SCF) technique in the middle range of motion using a Proprioceptive
Neuromuscular Facilitation (PNF) pattern for the extremities without stretching compared to the hold
relax (HR) technique utilizing a shortening contraction of the opposing muscle placing the target
muscle on stretch , followed by a static contraction of the target muscle , has not been studied for
orthopedic patients. Aim : The purpose of this study was to investigate the immediate effects of HR and
SCF using a lower extremity pattern (extension-abduction-internal rotation) for the improvement of
hamstring flexibility in the passive range of motion (PROM) of the knee joints. Design : Randomized
design. Methods : Fifteen subjects with orthopedic knee joint disability (mean age = 78.5 years, SD
= 9.4) were randomly assigned to a sustained stretch (SS) (control) group , HR group or SCF
group. The PROM of knee extension with the hip stabilized at 90 degrees was measured in the supine
position as a parameter of hamstring flexibility before and after each exercise. The percentage of
improvement in PROM before and after each exercise was calculated. Result : The result of a one-way
ANOVA calculated between groups using the percentage improvement in PROM showed a significant
difference between the groups (p < 0.05) . A post hoc Sheff test revealed that the HR and SCF groups
showed significant improvement as compared to the SS group (P <0.05) . Conclusion : These results
suggest that a SCF technique used in the middle range of motion as well as the HR passive stretching
of the target muscle may have immediate effects for increasing the PROM

of the hamstrings.

Key words : PNF, Orthopedic, Hold relax, Sustained contraction facilitation technique in the middle
range of motion, Passive range of motion
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BIETATE % (Range of Motion ; ROM) 7 1§
REEZFHELT, Fivifsk (Sustained
Stretch ; SS) F-HL0 [E 45 32 A M Al e i (e i V25
(Proprioceptive Neuromuscular Facilitation ;
PNE) V72 EMH%. PNFOU S o t— g
T =w 7 & LT, PNF#BI/NZ—2Z2HW»
T, U7t —varyEginiizmkich
ok U 72 i TRORER IR PR INGE 217 5 R —JV K
5w 2 A (Hold Relax ; HR) FHihnH %

Tanigawa® &, &% MRISNLA Y
VT ADMEE 2 SS FH & HR FH DK iH#
H 72 C L Es U 72 A R, HR TR IR A
AL T ORI R i/ VA RIS R L e
TLZMELTVS.

4R, PNF 782 — > O i3 C o 1MUY
fi (Sustained
Technique in the middle range of motion ; SCF)
FHOEGMEDPRIEENT NS, HEY T
O—F &L THBREG FHl/NZ2—> D SCF
(Sustained ~ Contraction  of  Posterior
Depression ; SCPD) FH DA MNIEZ 5 L7z
MRS, FRICELT’, 85 Y13,
W& 35X DORBEMEMEONLA MY VT
ADHEM) 7SS FHIC X SCPD A A
RMlcdE L bz®miE LT, £k, 1F
KBV, MBI R HIRE A9 5 BIE AR
PR 10 Ik U SS F4H. & SCPD FH T
HE L THD, SSFEICHASCPD FHAME
RINLAMY YT AOMBEMENRE LT
LR L, BIEHRREEHEANDHNEZ R
HLTW5.

—J5, EHENT Ta—F T, FHES Y,
fH#E 60 B ENRISNL AR VT Ik
U SS T84, HR T CRIffE —Fh s — e
NZE—2VBXRC FRARE— N — e S & —
Y) BEXU SCF FHe CHEfiE —HhdE — N e
INZ— > O K TR E — Wi — 4%
g8 2 — > OHIE) O 5 DOFETHEL
TeAEIR, SCF FH. (AR —WEs— 5 e S
B — > ORI MY SS FHIC ik BE i i

Contraction Facilitation

HEATEEN A RICUET 5 2R L T
W5,

UL, BEAREEZNTREL, NLA
RV 2T R 7 AR C R R PRI E 21T 5
HRFH &, R U7ZR WL E T O i Kk PRI
fii 2175 SCF FRDNLA Y > 7 XD MR
RDOMGEE A B NIRWV. RIFFETIE, T
FETE ey B8 AR I onf U R B 3 o 2 oDt B B
fii o] #) 5k (Passive range of motion ; PROM)
AN D RIRFHY 75 30 A DWW THEGE L 7.

Xt R
TN REEZE T 585 154 (B4
1 %4, 22 14 %) ZRHE Lz, FHER
(REHe (R 22 ) (HipH) 1% 78.5 (9.4) (50 ~ 88)
W CdH oo, W BT A MR B EE 2
%, B EBEETE 9 %, KBS FEEIT 1 4,
SE BT 1%, KRS EHE I 2
L TCH-T. WEREITIE, MEOHELES
NTe T — R 7230 U TN DR RO ¥ 2
FHERITO T 2 FAREHHAEICHE DN T
L, AERG. £z, WNHREICIEIWFER
HOWEIDNDOTE AR 2L 2.

Pap

T 5 7 HEAE 412D SS FHBE, @HR FH
#it, @ SCF FHERED 3 BHICHEIE Lz, MBI
PROM Z d =4 A—2—TiHIL, &FHHi
D EREFEMEMHEE L TEERERDIEE L L
7z.

(BFREDOEESZE)

D SS T+ 7 - 15 BANLIC TR R AL TR B i 72
Rl &, R EE AR RIC PP ARIE DA
CaBEE L, EMFRIE 20 BRI & Lk
(K 1-a).

@ HR FHHBE T AL TANNLA B Y T A fift
EALIC LT I ME — i — WhEN
Z—V N Uigfizin A, s
(E PRI HE C & % i KR TITVY, FEMlE
Mix 20 W& L7z (K 1-b).
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a) SSFH

b) HR FH;
X 1 SFHOFKEE

X2 JRBEEHEORE 5%

AEMOlRBEEIZ 90°  JEEhfllc L7z & U, SonHflRREEZ 80° ICHEEL,
BN & Uz, EREETZ2 By (e & B 7o RO R A 72 JIIE L 7z.

® SCF FHBf  IENL T FRZME — Sz —
WHE/S 2 — > O THE — iz —
Whg/ S 2 — )7 mic it LIz inz, #it
BIZEFIETENGE T & 2 R KPR TIT W,
RHERLEIE 20 W& Lz (K 1-0).

(Rt EREAEDRE)

R M OB Z 90° kil U
TeEEL & Uz, BEHERTZ IS ¥ 5 B 2 P 1k
9% e ROAIEBIET 2 80° ICHEE L, B
Bl L Lz,

MEZE: 2HPHEL, 28PEELE. |1
L HEN O B BAE 2 90° JR iz TRIE L,
REEZfE RS . 5 1%idd=F

A— & —% VRO PROM Z#lE Uiz,
&5 1 BIEHEICKBEET R 90° ZHERL
&9 1 B O IR B A fE 2 80° I [EE
U7z, BBEOWERE OB 2 PROM % 3
EAE L, Z0tk, FHEEMmL, K
J£ PROM % 1 [mlE L7z (K 2). &,
EE S FHRANC B TR HEMEZE DN
WhHE LK, d=A A—Z2—TOHERFD
PROM O i [ D e 12 R D {H3E FE 1 R IS 0 50
ANRENECBBEE L.

15 %2 M%IC 3EPE LT A A —
2 —TOREMOMANHEBEFRE (ICC (1,1))
&, 096 EEVWHIIENMEENT.
(T—2DORRAEZE)
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® 1 —JohED U

THER REEFAFN BHE F¥HFEA FiE PlE
FHEEIZES 313041 200 156521 571 002
IRELE) 329210 1200 27434
£FF 642251 14.00
20
10 -
. |
w10 S HR SCF
i -20
% =30
a0 L
5o |
60 |
(* p<0.05)

3 &BEO PROM chE#

HFFHi D PROM ERDVGE LA EF A2 72 75 7R Uiz,
SSFHEEL HR FH A, SSTFHREEEL SCFFRHBHIBWTEME 5% TARAZ RO,
HR FH L SCF PRI CIIEEERZRDTM - 1=,

R R AT 125 T B2 o B BE i PROM O i 72
HUEE L LU, XA K O B FHA1O PROM Z
A E UTEFHZD PROM O HR2H
i L7z. PROM O ERZIE L LFHIET
—TCEBE BT 2T, AEENMREEIN
72 DIC DV TIEZHELEMIE (Sheffe post
hoc #iE) 217> 7c. HEIKAERX 5% Kim & L
z.

PROM ef &= (%) = (FH%D PROM —
FH57 PROM) ~ (F+4/7 PROM) X100

BE
% FH D PROM dii#E R (FEHE(R ) &, SS
FHBZ— 122 (21.7) %, HR BflE— 43.7

(14.2) %, SCF#f— 420 (24) % Th - I=.
HHENTEETFEMOWERIIONT, —IT
Bl BT 21T - TR (BB 1), S FHM
KEBWTHEEZRD(p<. 05). ZHEIL
BERE AT o To kSR, SS FRiEE & HR TH#t
M, SSTFHifEL SCF FHRBEMICBVWTHEZ
RS (p <. 05) (K 3).

Z=

AWFZE ORI, BEEIE{H E PROM O i
ICi&, HR F5r & SCF FHE D RIR I SR D &
5%z LUKE. LML, HRFF & SCFF
FHETIIEREEZRD TNz, ThiE, &
B8 {1 2 PROM O RIRE YT, I N L
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ARV VG A MEM TS HR T4 s dify
W T17 5 SCF FH & FEE DM R MND % vl e
MRl TWV5S.

Weppler® 1&, SS FHi%1T> T & MO MHE
MENZE LI WT A Ly FREOM ED L
ATZ20HTHDERELTVS. KK T
@ SS FHi & PROM DHIGE M FEDPE 1N I
ARV VT AR LTSRN RIEDAE
U2EEOMEE Lk, MHED AN
BETHDO, SS FHREZEOMHEIEN LA Lk
Motz figEnsg. LhL, [ACHEEDMH
JEETH HR FH & SCF FHi1%1C PROM D ff
FElIChE RSB e LT, ARy
FREOMHAMED FRATEINLANI VT X
DAT 4 THA (THIEFD) OUENHELE
nz"v.

HR FH CFHHE — i — NE/ 2 —
V) &, MBEEIHEORTIETH 2 NHIN L
AV VT R RN TR NE S, Z
D%IFEE T2 HETH 5. Moore 5213,
JE P 8871 JE I D Fi K BB RN D 65 ~ 75% D
IEPEUAERRIC & A H RS Avei < T & N
TVWHDTHIREN®T S EoTWET & ”
HEER LTV 3. TOEFZNETEIZHS N T
VA, HR FHI, PO & A E 1R
BIAMERIC IV VREBEICK S b MfHN4E
U, #EHimicy s 7=y aryMEL B L HE
WENTWVS 2D, AW TO SCF FHEBEIC
BOTEIHNEL, AHNLARY T
ADY Tk — g UHEL N A REM D HE
gahz .

Y IR BRI R ALIC R FE T B
CHBHEMES T ENE L, Feber 5 1, &
fi 2 10 UAPER AL C R R MR & & % & B
NUmEGEZ | ERC TR EEND S C L%
RELTWS., COZeEhbd, HizMiEL
720 SCF F RIS BB EHICIIZETHEH
BEETHB. Fiz, BEESZ— 2 OHfEE
TOH I 2 RELLT L0, EE
185G H 7 A3 IR 7 BRI 1 SCF R R A %D
TH 5 REMEN R S Nz,

AWFETOIEEIZ PROM Th - 7=hY, HR
FHIZV SV b—v g viRic HEER 2 &
THEHEzRESREHETHS Y. 5%
SCF FH D HE i nf #Ic R IF TR E
HR FH & HBMEE L T BEA D B .

51 A

1) M, 2038 PNFY= 27 )b, HETE3
i p135 - 139. mE{LAE. Hnt. 2011

2) Tanigawa MC . Comparison of the hold-
relax procedure and passive mobilization
on increasing muscle length . Phys Ther .
52. p725-735. 1972

3 HEAREF, NEEZ, e, . @
BHICBFBR—IVE - VT T AFHE T
ST R O FfIE P (EIE TR N LA
FU YT A MRS I T AR O L.
PNF V% —7 7. pl7-22. 2007

4) WEKTEE, FHOLE, BHEEl—, M R—
IRV Sy 7 Ak X OEHRZT FHIICNS
2P UEEN D miin T R BE E AR AT Eh g &
KIFTHE PNF VYUY —F 7. p79-84.
2007

5) FHIE, #Hs, mEE. S—/VRY
Z v 7 A% KU PNF #f) S 2 — > O Hfiifik
T O PENGHE (8 T-H2 A R B A R E )
AIEIRIC R IZ SRR, PNF U Y —F 11,
p27-34. 2011

6) Weppler CH, Magnusson SP . Increasing
Muscle  Extensibility . A Matter  of
Increasing  Length  or  Modifying
Sensation ?. Phys Ther . 90 (3). p438-
449. 2010

) FHEH, MEEEE. eSS E—ra
>~ PNF. pl0-123, A7 VT LA, K
5. 2009

8) Moore MA , Kukulka CG . Depression of
Hoffman reflexes following voluntary
contraction  and  implication  for

proprioceptive neuromuscular facilitation

therapy . Phys Ther71 (4). p321-329.

PNFUH—F 12%1%5 201243 H

50



9

10)

1991

Ferber R, Osternig L, Gravelle D. Effect
of PNF stretch techniques on knee flexor
muscle EMG activity in older adults . ]
Electromyogr  Kinesiol . 12 (5). p391-
397. 2002

Prodoehl J, Gottlieb GL, Corcos DM. The
neural control of single degree-of-freedom
elbow movements . Effect of starting joint
position . Exp Brain Res . 153 (1). p7-
15. 2003

PNFUH—F 12%1%5 201243 H

51



JFE

P PNF G878 & — > b PR UHE 7Y R B8 B4 e B Bl T Bl e M &9 R
—NLZA Y YT ADHEMESEIC BT 2R HMA b Ly FFEE PNF FHE O RO i —
Effects of sustained contraction of the upper extremity PNF pattern
on the active range of motion of the knee joints
— Comparison of the effect of sustained stretch techniques and PNF techniques for
increasing the extensibility of the hamstrings —

FH A wmH kmE? wmE A
Yasuhiro Harada Mitsuo Arai Yutaka Hukushima
g g Bk vz TARTUY
Ken Yanagisawa Michele Eisemann Shimizu

B N\LARN) VT ADFEHKMA R Ly F (Sustained Stretch ; SS) F+; & Ffif PNF #&) Sz —
OE I EGEEE) & ONLA N > 7 ZOMEEONE (RRBEEHE B EBEin #i (Active Range
of Motion ; AROM) Z$81%) 1 I THRICDOWTRET Lz, w5, fE A 20 %4, FEER 6
HEMR7E) X 23.2 (4.6) . 20 %72 SS T (SS) Bf, LA PNF @B/ S &2 — > O kMU EB)

(PNF) Bt 2 BAICHEAEAICKIE L, STHZ 20 WFEML T, Z OO HE AROM Dl
rEM Uz, W2 HO t MEDKER, SS BEL PNF BHRICBWTHEEMRED LNz (p <.
05) . TOFERED, NLA R VT ZOMBEMEOSREICIBWT SS TH & O & i PNF #EH) X —
> DOFIEENGEEB ORRPKENT EHFRDH N, FrEOBREREA K FOFEIC X % B ETH)
OB ENLA R > 7 ZOMHIH RS E iz,

F—T—FIPNF, NLA LY YTRA, #PENGE, E 3BTRS

Abstract : Aim : The purpose of this study was to investigate the immediate effects of aresistive static
contraction to the upper extremities using the Proprioceptive Neuromuscular Facilitation (PNF)
pattern on the improvement in the active range of motion (AROM) of the knee joints . Design :
Randomized design. Methods : Twenty healthy volunteers (mean age = 23 2years, SD = 4.6) were
randomly assigned to the sustained stretch (control) (SS) group or PNF (extension-abduction-
internal rotation) group . The AROM of knee extension with the hip stabilized at90degrees was
measured in supine position before and after each exercise to determine hamstrings flexibility .
Results @ Unpaired t — test analysis revealed that the PNF group showed significant improvements as
compared to the SS group (p < 0.05) . Conclusion : PNF group have an immediate remote effect
compared to SS group for increasing the extensibility of the hamstrings,the irradiation of pass
downward in propriospainal reflex may facilitatethe agonist muscles of knee extension and inhibit the
hamstrings in normal young volunteers.

Key Word : PNF, Hamstrings, Sustained contraction, Active range of motion
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BIETATE % (Range of Motion ; ROM) 7 1§
KIBFHE LT, [EEZA MR %
(Proprioceptive Neuromuscular Facilitation ;
PNF) ¥ 05519 X bk L FF4 (Sustained
Stretch FH ; SS FH) T ENDHS. FHIKIC
BT, ROM IR I 5 N % AL I | H 5
WP 250, SFREEDEENY Tu—F
NREERREDND O, HEN N7 7o —
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Z— (ffiJg - Hiig - Whg/ SZ—>) DIk
P LIS 8 1 C (R A Fisg oD ik B8 B e 2 ) ) B
Al #) 5 (Active Range of Motion ; AROM) @
WEZEERT S, PNF &, EEFDLERIC
MIFTHRE, XKOBOAHZIMET 5 C
IC&kD, FHOMBEANORNH LI KDk
9% T L3 E (irradiation) & £HL T3
2P EHB LTV B RED D ZEHIC LTS
EEANDF —N—=T =3 RICHIE, TD
A VIV ADREBONRDIETEE 217> T
WD EFE D FETURNIC IS U 72 B B 4 )
EMTTVBREEZENS Y.

A D I AEE B IC K B FidD AROM
NOER 2 WRGEE LT e Titst & LT, i
5V, A NRICERE PNF AL L
JE PNF AL C /8 B8 Hi1 Ja PR £\ 0O #4578 3
2TV, B BIET PNF B ALIC & B b PRI A Y
st B &1 e th AT B o U TR B R B DR
BN ERMELTVS. £k, EMSY
W N2 XG0S B PNF 3% — V510D
A L PRI AT DS N2 EA I RIET
OB MGEE LT, BRI RGO O E NI K
ZMREMEL TS, ALY 1, HE
WX UTNLARY VT AANDSS FH, HR—
WERY Ty 7 AFH, GRO% Mo
1 ¢ o & 1k M UNHE (Sustained Contraction of
Posterior Depression ; SCPD) -4 % i\ L g
U724 5, SS T4 & SCPD T-F4 ] T i BE i {
JE B A B3 K U AROM WA B IC e Lz
TLZEWELTVS.

UL, EROMRE SZ— I K5k

N i 3 1y 0 M B8 50T /1 JE2 AROML I R lE 9 sh SR &
INIWA R VA0 SS T 5 A [k BE Hi A =
AROM 1T J2 1 9 #h 5 72 LERRGT U 72 S 1Tt 9%
EAHLNZRN. ZT T, RFFETIENLA L
VYT A0 SS FH%k L FREOER M IEE
B DNLA N VT AR D 7 R ik
B HI 2 AROM IC BW T LM 3 2 & %
Hiy& Uiz,

WREHE

W5E, BEIEARRY - RN R B R
WEE N 20 . S RYE R 22) 1d 23.2
(4.6) 7%, MHBZICIE, IROMELHFLN
Je T — 2 23T UTHMME O RO F 2
K275 T & RARHALFICHE DIV THA
L7ztkic, MERIERICEBRERTNE RS
LTz, Fiz, RRFIIEIWZEFEZEEORE
MODTHARER C L EFHPL 2.

JiEE, 20 %% SS FHi#E, LAY PNF g
INZ— ()R - SViis - N/ 82 —2) OFf
(B MU AEEE) (DUF PNF) #EOD 2 BEICHE/ES
IChdiE L7z,

(BFROREHZE)

@O SS FHNLA RV V7 ADFK AR (E
B ADECRWVEE) (X 1-a).

@ PNF : LR EBEIHE - Vs - NiENL TOD
ERIEMEIHE (KD 1,720 OEFD. N
R E&EAGLIC TR S RSB E - 2
Hr - NBENL, AFBEERHRAL, i el AT,
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PNF approach on acute phase of stroke : a case report

HE RFY

Yoko Tamura

L Y P

Keizo Yoshimura Hideaki Fukudome
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F—7—F iz, BHEHBER, 2 NE YT — 3, PNF

Abstract : We had experienced of a good outcome by using proprioceptive neuromuscular facilitation
(PNE) approach . The case was 74 years old man who suffered from cerebral infarction in left

thalamus. We facilitated activities of trunk and extremities by approaches based on PNF philosophy.

60 — min session each, 6 times in total.

As aresult, increased the ability of roll-over and supine to sit in bed immediately and toilet activities

were enabled by less assistance.  (toilet activities which was his demand) .

These indicate that PNF approach is effective and efficient for after acute phase of stroke patient.

Key Word : stroke, early ambulation, acute phase rehabilitaion, PNF
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