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S 7-Miller et al, 1971),

@t FOBFREEE==2—n1 D LT

Zehr ©(2001)i%, PHEFHICRFER 10 4%
XRIZ, EHEE RS £ 72 I3 E iR &
(R4 2 BLRR L GERO EEE T
e (Z ) D FUUNE & (el L= R, 75 ms LT
(3 1#) & 75-120 ms(3E 2 ) B LU0 120 ms
LI B 3 ) OB O KA ERITEE A HEL
Lz, HREEEMRZHRNE LRI, Lk 106

B 44 FHC, IRIBESAEECEML, —F
BOEREGE 1) O BRI S S HE Lz, B
B R AR L= X, TR 103 fpRE
44 FHIZHE 1 O NRRKN A B Lz, BEE
PR TR 2 W U 7= R B R 10 A A 89 #.
R R A I U 7-FRI T TR 103 f5RE T 87
T, Hx2%FB OERGEE 2 )T, RIBMED
FECHEML, MEMRRPAHRE Lz, Zhb
DORREFECE Y, b P THLUEMRSFIIFERT
FREOHECTHET Z LWL R T,

2-2. B#R¥ K5 (long loop reflex)

Kagamihara 5(2003)i%, & %X,
IEHF R . TR O H 3K &
HERBXOESH: =2 —o L ORHFEEDOH
WE BRI AT LSRR, BT AH H B
50-70 ms T{E#@H 4 L, 100-120 ms THA%
FRTH LR BER Y- ER LT, &
& BB BN 5T 5 B IR D B R RO R D 43
Fric kv, BB 8ER & R OB FRIE S
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B9 LR EITE & R B AT & R
b L #=(Shimamura and Kogure, 1983), Z®
Bigkh, EREMRAEZ P E 5 SBS X
&L BR(1963)IXEE LT,

2-2-2. FHEEA XS & SBS K

rusn— AR LR a OFHEEAED
JEBENFE==2—u > & SBS OEiER S DR
REMET =06 @, KB F2i3NR
PR & R L 7R R BRI S F — 13, D
o LEDOTHEE A R FREEA#). 2)SBS ik
57(SBS #). IFMEAS & SBS oy D
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BITEFRTHL HBITOY XLZFEHLTHE
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IXHRELS % 2 B OIREN - Ch 5, FFKED
—DOIEGHE,. b O O EEFE L, WE
FHEIRES LTV D, & PRI
— X MEBVEMEAERK L, RAIZERHTLH, &
DIRENIER ORFRH Y, —FF OFXHHEIFE
KEIETDEL ) —FHORHFRBNN—R FFE
KT 5,29 LT 2OoDEFROMTREILAE
L% 13—R MRKDOEHD CPGs (2 X588
L 72 5 (Sigvardt and Miller, 1998),
2-3-1. fE{lL#E & CPGs

AT v PO TIE, 2 OMR(LFEY
BEROR ORI X AILEBEORIBIZ LY
CPGs WA LBDZ ERHLMNITR - -
(Delvolve et al, 2001 ; Gabbay et al, 2002),
o 1% {b. % 3K ¥ I8 #K (serotonin, N-methyl-
D-aspartate (NMDA), noradrenaline)(Z57Bf
L7=-FHER L0 FHRBOBEIRIBIZ X
DYV AIy I REFNRI—ERESEDZ
& M T& %(Whelan, 1996), Z OiEH#L I 7
EHmRELry hU—20 CPGs Th b,
Lev-Tov & Delvolve (2000)D#%E Tk, ——
TV L T2 T v b OfLEREE DR OMERRHED
BRHNE (5-100 7LV A, 10HZ) 12XV, fE
DFFBEDNN— 2 MEBNEMBIBEEL . RERD R
DR & AR & SMEFHOFBANEC T, 2D
TRENIMIERE 2 A RICEIBR L THAEL S Z
E XV IIERMERROEB L HEE LT, £, R
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IR LAMAIRZ EITLTRELTNDZ EN
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1996 ; Magnuson et al, 1998)%3, Z D EER T
XEPOBRENR R THOFEETELILICE
#% M b B (Lev'Tov and Delvolve, 2000),
DOPA & &t 1% . J&E B )X & (flexor reflex
afferents) & [7 U5 CRMIOJEH & RORHAI D
2@ T 5 & RRFICHEREHEIC XV Hi
EE L. Y XIAAREEBEZ Y Y b T
B2 D LBHETE S NT-(Hultborn et al,
1998),

2-3-2. 17D CPGs OFRE

CPGs 13B#E L~ Tlidie < | SMAlGERR KR
FTCETLTWVWABZIEDRHERINTE
(Magnusson et al, 1996), Magnusson o
(1996)i%., FT4 7 » F ORIFMAIZR DFEH & 1R
AR U 7= Rl R & el oD Lis & Lis AifdR 2>
bRBEIIRETHN—X MNERIEMERAES
¥, FOEH=—z—a BT F
(biocytiniZ & VW I~V L CEBF LTz, ZOHE
B A= MEBEMIT.EFIMUIBE L E1TL.
HMRAIKERR AAZ (T BE D & WO HOR BRI R &
e,
2-3-3. I BEROMERRHME L CPGs

JREAHEED S DA SV ZADTEBRIZE Y FHD
BRI KM E OEBEF I DI TR
272 5 (Whelan et al, 1995), =LV
BEIIBTICEE LTV D SR H D AT
OB IS U CRRIHHOM N EHELT
Ez5%B%L, Ib ROMERMEITSHITY X A
DEAIVIICEEREBEZEZTVD
(Delvolve et al, 2001), SZRHIEE, Tb sR.OPERRAE
DB DA TR ITEH M8 & | L 5

WEHIERZ 257 T Ib SROMEARHENS B BE 7ol X

%% % (Craik and Oatis, 1995 ; Whelan et al,
1995), Ib sKUMERRHED FI R KB O L R-%
WO TR=ZEHOHEXRFE LT
% (Whelan et al, 1995),

SEHIE ORI (ER) L MFEE &L Ia KD
PERRAE & Tb ROPEBRMEDN D DATNT LD 7 1
— Ry 7 CRE S FEB D2 TS EF
OB ZHIET D ERFEEINATVD
(Pearson et al, 1998),

BEASZEBOREIZLEY CPGs ® U X LM
725 3+ % (Duysens and Pearson, 1980 ;
Gossard et al, 1994), Gossard ©(1994)i%

Ak =212 DOPA 285 L THRHESITEHR
L7, BGEED N— 2 MEBVENMRFICK & BB

OMFHEED 1 BEROMERME L BRI 5
L= MEBEMITEL L BHEED/— R
NMEBIENMFFICHE & RETOMBHEENOD 1
R ODMERRHE 2 BRI T 5 & B REOES)
BRIASER L2 E2@mE LTV 5, Filir=
D22 T1Z(Grillner and Rossignol, 1978), b
Ly FILo— R0k % kBEHE 30°UN
FCTOMEEGAE CRET S L EOKIIFIET
LA, BxBAEi % 30°LL HffE SRS &,
BB L ZATRICMHMEHIEEDIEK LJEdhES)
NAELTZELTWS, LaL, Duysens &
Pearson ,1980)1%., IXBI&i D4 K Tid7a < fAE
DEXBFOFETHERT 5 &\ RS E L TR
Bk 2 CRREE L 7=/ R, THR=HC 4kg LA
Lo Ammi o T B REEHA O TR E 7 D
N—R MEBIZ R OERCHH L, 2D
Z L XY KERD O WE A~ DN & HEE LTz,
Whelan & (1995)i%, FHfi*x = DSMUITRR=
SRS & RS & PR PREERR O T BESROMERR
A NE TR =BERS D N— 2 MEBNEN O
BE Y A—E U CERANE LR, MimEE
DS—A MEBEMPER L. JEHRED/ S — A
MEEVEAL O MBS BT, SMA TR =88 O
TR 2 R L T2 2 Z OB —FRL< |
JEFRRED /N — R MEBTEMIZRER & ARl
R 7 D K ECHR IR D BRI 3430 o ToFRFIT
HEL L2, ZOZWRDO DD 1 BERERHED
RBMEIX. M ERBED 1.3~1.6 [FDIEEMETH
ST, RJER & P - HR R O SRR % [E]
BRI ERMNE L7 7 B CRIE S 2 L0 %)
B ThHozZ 0, EHMENSHER T
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oo Eio. 1 BEROMERHED ST O BBV
SHBRICDlLo TRELEZTVDH I LN
i ERTEB DR THE S v,

3. FHEANS - REEKXS - CPGs DOBE

FEEEARN & SBS (BERERH)DV AT
LT HERER I R NESE LS D T L
NEFHT 5TV 5 H(Pavlasek and Duda,
1975), RIS & CPGs O P IIFRE - IE
BE DB BRI S TV 5 (Pavlasek and
Duda, 1975 ; Grillner and Rossignol, 1978 ;
Duysens and Pearson, 1980 ; Gossard et al,
1994 ; Craik and Oatis, 1995 ; Whelan et al,
1995 ; Whelan, 1996 ; Magnuson et al, 1998 ;
Pearson et al, 1998 ; Sigvardt and Miller,
1998 ; Lev-Tov and Delvolve, 2000 ; Delvolve
et al, 2001 ; Dietz et al, 2002 ; Gabbay et al,
2002 ; MacKay-Lyons, 2002), CPGs IZ. t

N EEDFHEBMICHBE L M E FROFRD
HE/ER T, KEZEBNOORERE T 4 — FA
v ZIC KW SN 5 EB R TH Y (Craik
and Oatis ,1995), BTHEEA K& & BRRK S
BEGTEHZ EBTRBEIND,

CPGs 38 ERICEVIEAIN TE 2R
(Grillner and Rossignol, 1978 ; Duysens and
Pearson, 1980 ; Gossard et al, 1994 ; Craik
and Oatis, 1995; Whelan et al, 1995; Pearson
et al, 1998 ; Dietz et al, 2002 ; MacKay-Lyons,
2002), t FT% CPGs OIFHDIEHAN >
> % 5 (Grillner and Rossignol, 1978 ;
Duysens and Pearson, 1980 ; Gossard et al,
1994), Dietz 5(2002)i%, 6 4 Dl FEFRE b
L XM OFREREE L 3 L ORE
F a2 R, WAk & BB 0B & 2 IEFE
TLRUCAECTCaY bo—L T CREME %
MBI SR S E MR T v & 03k
Bickv, by FINEEBITSE, HED
PRE— BT LT HREEZRY EFDH L
2LV T0%DERE % Fff X8 T, DIEFHHT,

2t v FHTHEZ MBS L THT). IR
HRITOR TREO A IEFE ST I A TRKITEN S
RUND 3 SDFETHITS iz, D RA
1T CIHMER R FRICHIEEINAE U B
ERFEBDTWAE THRBHEOATH-TZZ
&b R o W FAME T AL PRI XV @
ERTWBZLERHEESINT, DEEHTH
At v FHITH FROGEREH ¥ — i
[ UC, @FE s BEROBEVIT, RIBMHEE
EHTNEWET Tholz, oy 7 L 2HE
HDORANT v FEITT L L RESi%
HEICLTHLHEREESH XY —3EDbDL R
Motz X0, BBEEI D Ta sROHERKELS Ib
ROEBRHENPOSDANTE DT 4 —F w7
NDTEOHEHCEEREHZRZLTND
ZEBHEFEENT-, £, 100% %6 S TH
ITSED L BEHDBERD TROMBIERX
EUhhotz, Lo T, KHEHOWEZ AL
B OROEAS & ORAEDLRIZ L DTE
BNEECTHY B EBEAfORIMET 4 —F
Ny 7 (la RIOVERMEL Ib ROVERMEN O D
ATNZE DT 4 — Ky 7)) iIXRETRIEENIZ D
553 % L H#EE LT (Prokop et al, 1995),

Prokop ©(1995)iZ. 11 &4 DEFH I~ b
B2 DTGz Ly RIAVTELZ D)L
FORE— F%#% %2 7T0.5ms & 1.5ms), 30
HERLy FINEEENMTZ, BONML Y R
NTEFEEFIITOED Ly FILTEE
FEIIT O VA 72V THENE, TORE, 1
EEIX, @eT 50Dl 14~15 HE LA, 2
| B T 3~4 Tl Lz, L L, EDEE,
BWRLy FILEBWNRL Yy FILEHIZ
LCHNED L BPIORTLREL X S IZH#EIG
TAHETIZ 14~15 oz, THHDT &
X, FRoOHEKEAZEEOERa KO
PERRHE L Tb SRDERBRMEN DO DAL DT o
— R 2)WIHBfTDa s Fa—LERICSET
HO BEOBEEZEBOT 4 — Ry 7 I3HF
BEMEAFLIR L L7 CPGs ICX DRSNS
TERGTHZ L E#IE LT,
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¥ 7-. Grillner & Rossignol (1978) D&F#HETR
2 L [FIFRIC, Yang 5(1998)D E + D 4~10
Ao#IER1L £)% Ly RINVETHRITSHE
ERTHLRBEEH OAEIERICEEL RIF
T Lo Tz, £72, Duysens & Pearson
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Review article

Neurophysiological hypotheses of remote effects of pelvic resistive
exercise on the improvement of range of motion of upper extremities

Mitsuo Arai

Department of Physical Therapy, Faculty of Health Science,
Tsukuba International University

Abstract

The active and passive ranges of motion (ROM) in patients with orthopedic diseases of the
upper extremities are significantly improved by the resistive sustained contraction on the
posterior-depression movements of pelvic technique (SCPD) than by the sustained stretching
procedure of the most restricted joint itself. However, it is unclear the neurophisiological
mechanism of the remote effects of SCPD on the upper extremities. Twenty five-year-old man,
who was neurologically normal but had a soccer-related tear of the meniscus of the knee,
showed with high reproducibility the first wave with 22 ms latency (H-reflex) followed by the second
wave with 50 ms latency (C1-wave) and the third wave with 150 ms latency (C2-wave) when
measuring the excitability of extensor digitorum (ED) by the radial nerve stimulation in the
side-lying position at rest. We investigated changes in these waves preceding and following
the SCPD in this subject. The latencies of the C1- and C2-waves following the SCPD were
shortened with high reproducibility than that preceding the SCPD. The durations of the
latencies of these waves may reflect both inhibition and facilitation in the brainstem and
cerebral cortex. This review summarizes the neurophysiological hypotheses such as
propriospinal reflex, long loop reflex, and central pattern generators (CPGs) on the
mechanisms of the ROM improvements in the upper extremities by the SPCD. (Med Health
Sci Res TIU 1: 3-13)

Keywords: Long loop reflex; Spino-bulbo-spinal (SBS) reflex; Transcortical reflex;
Propriospinal reflex; Pelvic resistive exercise; SCPD technique






