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An attempt was made to elucidate the physiological states of the paraspinal
muscles by a comparison of the stretch reflexes of the paraspinal muscles (SRPM)
in 30 normal subjects, 20 right hemiplegics and 20 left hemiplegics. The influence

of postures and rotation of the neck on the superficial and deep layers of the
paraspinal muscles was observed.

SRPM were elicited by tapping with an electromagnetic hammer at the
interspinous. spaces of L-1 and L-2 and were recorded by surface and needle
electrodes placed on the paraspinal muscles at the levels of L-1 and L-3 bilaterally,

(1) Compared to those of normal subjects, the SRPM of hemiplegics had
short latencies, large thresholds and small amplitudes. The amplitudes of SRPM

of left hemiplegics were larger than those of normal subjects at the prone L-1
“level and the supine L-3 level, based on surface recordings. Compared to those
of right hemiplegics, the SRPM of left hemiplegics had short latencies, small
thresholds and large amplitudes based on surface electrode recordings. The SRPM
observed on needle electrode recordings were influenced by the level and the
layers of the paraspinal muscles. In right hemiplegics, the amplitudes of SRPM

were larger in the superficial muscles than in the deep muscles, while in left
hemiplegics, those of SRPM were larger in the deep muscles.

(2) With regard to the influence of postures on SRPM, the amplitudes of right
SRPM were exaggerated at the level of L-1 supine and L-3 prone in normal -
subjects. The amplitudes of right SRPM were exaggerated at prone position in
hemiplegics, while those of left SRPM were exaggerated in the supine position.

(3) With regard to the influence of rotation of neck, the amplitudes of SRPM
were inhibited in normal subjects when the face was turned to the right and
the left. In particular the amplitudes of right SRPM were inhibited in the deep
muscles when the face was turned to the left. Left SRPM were inhibited when
the face was turned to the right. In hemiplegics, the amplitudes of left SRPM
were exaggerated when the face was turned to the right and inhibited when the
face was turned to the left.

€Y With regard to the influence of the layers of paraspinal muscles, the
amplitudes of SRPM were exaggerated in the superficial muscles in normal subjects
bilaterally at level L-3. In right hemiplegics, the amplitudes of right SRPM were
exaggerated in the superficial muscles. In left hemiplegics, the amplitudes of
right SRPM were exaggerated in the deep muscles.

The above-mentioned results suggest that the inhibiting mechanisms of the
paraspinal muscles are different from those of the extremities. This might be
explained by the difference between the paraspinal muscles and the extremities
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with regard to the fiber composition and functions of the muscles.
It is suggested that SRPM may be influenced by the tonic labyrinthine reflex
and the tonic neck reflex without relation to the affected side in hemiplegics.
The present findings lead us to conclude that the left paraspinal muscles play

an important roll in standing.
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Table 1. Summary of Subjects

Normal 30
{Rt. hemiparesis 20
Lt. hemiparesis 20

18~24(22.5+ 4.2)
40~75(61.0+12. 4)
44~68(50.8+ 8.6)

*
Pt.

* Brunnstrom stage III~V, Pt.: patients

T, EEE18~24% (RBLFER22.5+
4288, HHARE 40~T55 (CEH4#61.0+
12.45%), EH R 44~68 5% (RI54E#50.8+
8.6 %), TH5.
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Numberl (z;‘;g: )(mean +SD)
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ig. 2. Scene of experiment
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—T, $F1 - $2 EHEREERENT T2 &
XD iTote, ML, FHEBCOBEREOE
YT A, LENE V, THEL, B
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Block diagram of measurement system
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i3, Sus TH5 (Fig. 1, 2),
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Fig.3. Surface-recorded, paraspinal stretch reflex of first lum-

bar spinal level, shows latency, threshold and amplitude

(5810% 2% 1984)
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1. XEOEBFECLIRS
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Table2 X, AWM O Hic
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a. IEHBEL HARERE ROK
R O Wl By X, ER
BEDS, AR WER, Eh RE
BLERNBFBCER LTS
(»p<0.05), PREFEH D LT
1%, Ls VSATEEAL, IBEAGL
LY CERRERENEBICIER
L7 ($<0.05), Ly v= T
BAEBEETI.

BfE, EEFCHERRK
FERE, A RS R E\ME
R LT (p<0.05), RRELRER
T, BRREREN L R FRE
I REWEEX RLTWS

- (9<0.05),

IR, IEFREE AR RRERE
DHBTIRIERRIKREL, £
H KR L D HBE Ci JEEAAL
Ly v, EAGL Ly VAT
ERRERES K & {, BEAGL
L, v_, JEBAGL Ly v AT
X IEERS REWEY AL
(p<<0.05). FREREHIClXER
WREREDS, BHRRER L D K&
WEZRLTW3 ($<0.05),

Table 2. Means and standard deviations of surface recorded SRPM

Latency (msec) Threshold (g) Amplitude (uV)
. supine prone supine prone supine prone
Normal L, | 3.8(0.2)| 3.8 (0.1)| 1050 ( 50) | 1000 ( 50) | 300 (127) | 153 (28)
n=180 Ly | 4.9 (0.1)| 5.3 ¢0.2)| 1700 ( 50) | 2250 (150) | 102 ( 31) | 110 (42)
Rt. hemiparesis Ly | 2.5(0.1) | 2.4 (0.7) | 1900 (100) | 2200 (300) | 123 ( 31) | 142 (46)
n=120 Ly | 3.1(0.1)| 2.8 (0.2)| 2700 (300) | 3800 (200) 54 (17) 57 (18)
Lt. hemiparesis Ly | 2.6 (0.9)| 2.4 (0.1)| 1300 (100) | 2100 (100) | 143 ( 46) | 164 (57)
n=120 Ls | 2.9 (0.4)| 2.5 (0.5) | 2000 (100) { 2700 (300) | 107 ( 30) | 100 (41)
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BUEE, EEHEESHRRERSIKE EY
B, MRENETRERRERNKE MELR
LT3 (p<0.05),

g, EFRESRFRERI IRV @
<0.05). BRI T BRBIC 3\WT, AR
BREN REL, BB T ERMERNS K&V
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b. VLRI HE

R &b, T BIfR/R < ¥k
1%, Li v_aATER L, BEE, L vr
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BEREBEEFEC X HEE RO ER TH 5
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Table 3. Means and standard deviations of needle recorded SRPM

Latency (msec) Threshold (g) Amplitude (V)
2cm 4cm 2cm 4cm 2cm 4 cm
Normal Ly| 45 .1)| 4.7 (0.1) 700 ( 50) 650 (250) | 1908 (233) | 1763 (286)
n=180 Ly | 5.8 (0.2) | 5.3 (0.2) | 1100 ( 50) | 1000 ( 50) 751 ‘(115) 506 ( 89)
Rt. hemiparesis | L;| 2.9 (0.1)| 2.8 (0.1) | 1000 (100) | 1000 (500) 439 ( 55) 342 ( 50)
n=120 Ly| 3.7 (0.1)| 3.3 (0.1)| 1300 (100) | 1400 (100) 322 ( 68) 224 ( 48)
Lt. hemiparesis | L, | 3.0 (0.1) | 3.1 (0.1) | 1100 (100) | 1100 (200) 365 ( 96) 401 ( 70)
n=120 Ly | 3.6 (0.1)| 3.4 (0.2) | 1400 (300) | 1600 (100) 297 ( 45) 351 ( 44)
Fig. 4-A. Surface-recorded, the threshold of SRPM (Face to forward)
Normal Rt. hemiparesis Lt. hemiparesis
[ supine

% L
% L3

Rt. Lt.
prone
L1
E3 Ls
409

400 g

Rt. Lt. Rt. Lt.
Ly * Ly *
L3 * L3

40049 400 g 4009 4009

Fig. 4-B. Surface-recorded, the amplitude of SRPM-(Face to forward)

400 pv

400 pv

* Ly Ly
*dlapg ok * Ly *
400 pv 400 pv 400 pv 400 p

(%kP<0.05)

\
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HRED Ly BREH & AR BRERE O L BGRIEH
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($p<0.05). (Fig.4-A - B)

M >k, EXEHED Ls 5HUEH, &
HRRERE D Ly ZAEH RO R FRER O Ly
W A5 T BB 2N WEAML L b KREW (P
<0.05).

CIRIE, EEFEO L ARIES T TEAALAYE
BAMZE © K& <, Ly BRIEG T BRALZS TR
frL b K& (p<0.05). FHRFRERE TIT,
Li-Ly v & I GREHIC T BRALAYERA
L h k&L, Ly EZIEME, BB K&
W (p<0.05). ZERFRERE Tk, L AEH
W CHEBAAZAS K& <, Ls ZERIERS <% IEAGL
HIERARL X b KE W (p<0.05).

4. HHEFFETOHEMOLE

%Eﬁ@m&%mfbtﬁmklbﬁﬁom
ERCC THEF L,

WY, ZERRER O L, ZAIEH CRBI
HEL, BB CERRCEME L TV UL, A
FRERROCERH CIIAEREI ok,

N B % 4

(B810% 25 1984)

Mo wTi, EEHcEBERL, G
FRERED Ly £AIEHT, EEOEHNKEX
DhREL, ERFRERTI L MHEHC T
BREN L) KEFWEERE ($<0.05).
(Fig.5-A « B)

RIBCoWTix, EEF T L mEmc
T, RENEBX W REVEERL, GRFKE
TIX Ly Ly v L S BAEHC T, RBIE
BXhiREL, EAREFETIX L Ly v
L, AHEHCTEBRERBIL L KX
W (p<0.05),

5. BEfIC & D HE

iz, B X Keh3, RBRUHIH SR
T3, MO BENRL I Rbhsk
iz, i, v RBOHBLR.

a. EEBHFEC X % B, L v

BT i

BT, HAREROLEMEMHCR\CER
Lk hEMEARE, ERZFCATSZ L
DTS (p<0.05). EFH RV EHE
BT, BEMR X 2BEEREXS ST,
BMIE, M 52FBEIRDLR) -
7. (Fig.6-A+B.C)

g, EFRBETE, GHEHCRTER

Fig. 5-A. Needle-recorded, the threshold of SRPM (Face to forward)

Normal

Rt. Hemiparesis

O 2em " Lt. hemiparesis
: Lt. :
4 m Rt Rt.
Ly L L
l.3 La % L3
4000 g 4000 g 4000 g 000 g

Fig. 5-B. Needle-recorded, the amplitude of SRPM (Face to forward)

Ly E 3
kALl Kk *

1%3§J

2

==
=

4000 pv 4000 pv 400 pv

400 }JV 400 pv 400 pv

(%P <0.05
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Fig. 6-A. Surface-recorded, the latency of SRPM (prone position)

Inhibition

[ Exaggeration Normal Rt. hemiparesis Lt. hemiparesis
Rt. Lt. Rt. Lt. Rt. Lt.
face to right [ ] 1 eA* — /3
forward C L3 ] L Ls ] ., T
facetoleft [ | ] A — /3
4 msec 4 msec 4 msec 4 msec 4 msec 4 msec
Fig. 6-B. Surface-recorded, the threshold of SRPM (prone position)
Normal Rt. hemiparesis N thiparesis
Rt. Lt. Rt. Lt. Rt. Lt.
face to right — /3 [ m| — [/
forward N C Ls ] —..—3
face to left — /a C ] — /3
4000 g 4000 g 4000 g 4000 g 4000 g 4000 g
Fig. 6-C. Surface-recorded, the amplitude of SRPM (prone position)
. Normal Rt. hemiparesis Lt. hemiparesis
face to right * * ] *@ [
forward ., Lol 0.0
face to left * * * fi ]
L 1 i 1 1
400 pv 400 pv 400 pv 400 pv 400 pv 400 pv
' (%P <0.05)

&, EREi b, BELBIERL, ENE
Bk EmE ©TRI%E mLic ($<0.05),
FRFRER T, AHEHCRVTHR & TR
DL, EaEc#HRTs ¢<0.05). EAK
R T, AUEHTERE TRYTINE
REH TR BT X 5 BELREXRD LW
($<0.05).

b. $HEBHFEC L HEE, L v ekl
% Mg
WL, ERHCIAEEERL, ARRERN
T BAESCSWTARE, ERAEID
AL, EATY i EAZCX D E8HET5
(p<0.05). ZEAMEHETIXAUTHCEWT,

BEZI VWD, EAEHCRERE, ERAE
kb ER T35 (p<0.05), (Fig.-A-B-
)

BET, M X5 FEELRDLNIR
U,

Eigx, EXEHTIAAERHCST, £A
FETRA L, EfEHTIEREC TR T
% (p<0.05). FBHRHERE Tk AR TH T
WT, BRETHAL, EAEH T ERE
THEATB (9<0.05). &R FRERE Tk A
ETHC BT, FAETHEKRL, L£RE TR
Y3 5. BN TR, EAETERITS
($<0.05).
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Fig. 7-A. Needle-recorded, the latency of SRPM ‘(4 cm)

Inhibition

1 Exaggeration Normal Rt. hemiparesis Lt. hemiparesis
Rt Lt Rt. Lt. Rt. Lt.
face to right [ ] * 772 ] —
forward [ Ls ] [ Ls ] L
face to left [ 1 % % * —1

4 msec 4 msec

4 msec

4 msec 4 msec 4 msec

Fig. -B. Needle-recorded, the threshold of SRPM (4cm) .

Normal Rt. hemiparesis Lt. hemiparesis
face to right O A O (= O =
forward O s s
face to left O p O - O =
4000 g 4000 g 4000 g 4000 g 4000 g 4000 g

Fig. 7-C. Needle-recorded, the amplitude of SRPM (4cm)

Norma Rt. hemiparesis Lt. hemiparesis
face to right 0 @g=* ] 5
forward Ou.p I - [ Ls ]
face to left * i — &« * *
4000 pv 4000 pv 400 pv 400 pv 400 pv 400 pv
( %P<0.05)
6. ZHEAIEEHDLE EiXIs\.

AN EEMLE L &V, KA RO B

T EAMER L B R§HEY BT
5.
WL, ERARERCTL VL REBRS
W, AR 3.6+0.6 msec, BB
3.0+ 0.1 msec &g TE (p<0.05),
EHER, ARERELLCELANEHCRERR
A

MEL, EHRRERETL V4, BRBRE,
T, AL 12004100 g, IS L 900+
100g & £ FAFT /A& (p<0.05) @ % B
&, EEH, AWREHLICEAUEHTEER

IR, FEEHC SWTL, v, AR
TIXAUEHRRE L, B T ARG
K&V ($<0.05). FiE TIXAEEX L.
BHRERFEC BT L, v Tix, ¥ BB
fre b AEEHS KREWR, Ly v Ti,
EEASL T ARSI K& L, LT AHE
Fint k& (p<0.05). HifE T X FEELKL
V. ERBERET B\T, Ly v Tk R
L CEMEHAKRE L, B THUEHSA
X\, BT, L vl Wl - EE
L LEMEGAAREL, Ly VAT, BT
B THEMEGAAZ W ($<0.05), (Table4)




8 ERA & ARREBEIC I B IR O H 143

Table 4. The amplitude of SRPM means and standard deviation (uV)

face o | Rt hemi - Lt hemi- | Rt. hemi - Tt hemi
pai‘es?;m- Normal pa}esigll- paresis | Normal paresis .

face to Rt | Rt | 51 (15) | 80 ( 21) | 133 (35) | 137 (31) | 411 ( 37) | 125 (30)

Lt | 53(26) | 114 (28) | 95 (29) | 142 (28) | 178 ( 55). | 152 (40)

Supine | o7 Rt | 47 (12) | 90 (38) | 73 (30) | 136 (37) | 450 ( 77) | 138 (32)
Lt | 65(13) | 123 (38) | 115 (31) | 95 (35) | 186 ( 30) | 163 (97)

face to Lt | Rt | 50 (11) | 115 ( 27) | 131 (37) | 133 (37) | 384 ( 62) | 130 (32)

Lt | 61¢27) | 93 (34) | 100 (20) | 100 (20) | 192 ( 34) | 151 (46)

face toRt | Rt | 56 (10) | 110 ( 44) | 81 (19) | 179 (56) | 141 ( 22) | 170 (92)

Lt | 40(8) | 97 (24) | 73(28) | 100 (24) | 157 ( 32) | 126 (39)

forward | Rt | 71(20) | 161 ( 91) | 152 (33) | 197 (39) | 136 ( 34) | 174 (94)

Frone Lt | 38 (4) | 114 (40) | 68 (24) | 112 (42) | 196 ( 32) | 186 (38)
face to Lt | Rt | 87 (13) | 93 ( 26) | 156 (27) | 175 (80) | 147 ( 24) | 213 (48)

Lt | 55 (15) | 90 (22) | 71(20) | 92(25) | 146 ( 25) | 131 (34

face to Rt | Rt | 307 (97) | 950 (180) | 318 (46) | 475 (69) | 2080 (260) | 244 (42)

Lt | 321 (42) | 640 ( 81) | 250 (49) | 407 (42) | 1880 (240) | 494 (82)

forward | Rt | 363 (71) | 760 (102) | 326 (41) | 419 (32) | 1710 (210) | 292 (53)

Zem Lt | 306 (71) | 770 ( 90) | 322 (49) | 451 (73) | 1866 (230) | 462 (83)
face to Lt | Rt | 337 (83) | 760 ( 98) | 209 (42) | 416 (39) | 1660 (200) | 337 (55)

Lt | 299 (46) | 630 ( 78) | 271 (44) | 471 (77) | 2260 (260) | 364 (63)

face to Rt | Rt | 274 (42) | 620 (106) | 566 (74) | 268 (55) | 2190 (270) | 277 (43)

Lt | 222 (60) | 370 ( 56) | 203 (43) | 393 (59) | 1630 (208) | 476 (78)

forward | Rt | 212 (62) | 590 ( 82) | 377 (55) | 315 (47) | 1760 (220) | 386 (73)

4cm Lt | 234 (60) | 500 (130) | 313 (46) | 405 (43) | 1910 (240) | 458 (66)
face to Lt | Rt | 216 (31) | 490 ( 80) | 207 (41) | 336 (38) | 1330 (160) | 389 (77)

' Lt | 190 (38) | 470 ( 72) | 262 (54) | 339 (37) | 1760 (280) | 424 (34)

EEBEL FRRERORICIY, Wb ER:E
2% b I X B FRE OB E 4« ORT A
BiLT 5 LEx bRAN, FRERX, EFIFL
DB MR S5 TTHE L T B IESI A 2
ATWDZ ERERTD EAREROTH R
REPMETL T 5 BT 2 HENITRE L &
z5.

IV. % =

BBk 51T, FiRmREE OEEIIMT
&, REESAER OMEGS A EOEB S L
T -7 JIEHEN BEE R IhTERD, &<
CHEBOz v be -, BIBEEIRATY
%. Rood %, mobility & stability ORHIiC
s\~ C drawal supine pattern & pivot prone

pattern & L COBEBOIIHDOLEREZ B,

Kobat & Knott (¥, TMEEH (EHEF -
BREASES) DY PNF 22— v OEETH D
Ly, FORBILE DA DRERNED D
RZnBOFHER L DL DOEBOERPLHEAS
bEEBCHEET ENRRRIICL 7D
ELCHEMBOEER Y RBRL TS, E7,
Fiséttk BRI o YR R Js 1 B Bobath Rz & B
NAHEEEBRCNTHILEY KIGORET 7
=y ZEEBLTHLHEBFORIGHEETH S &
LTWwa. LaL, ZOEBHOBRBCE TS
WL, TOHOBEIFENEEDOPLXCT TR
~F\RETH Y, ExOIHRHRCKTHE
HEMHRIL, HEVRINRTVIEVWIS>TH
3. KEMIC, L OBEER 5 1iL, Daniels'”
DHEFH AL, Basmajian'® OEEHER
W HEND B, RO IS %
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BT 53R THD. FRHREEEROM
BoORRECOWTL, &L ORENRD H, EE
FRICIX JTHEL, TORBBF & LT, 1939
4£ Cannon'® DFRMEE BEEE, 1949 4F Linds-
ley'® & @ Efzdr ARG S DR, 19584
McCouch!® B pf|ZFgHiE L &R TWb. %
7o, 19574 Buller!'® i1, v + D 7 ¥ v ARE
THEL CEEL, FREEE TIHHED
EEEDO LRARH D &R, 19695 Brunia'®
X, THEIZMESEREOFELZFHETEL
T3, Thbo, MEERT3BRHOES
AT EY AR H D, Carlson,
Trontelj THbH, FHxix X5, FREESE
CHWERIMEROBREY AT 2 FREL
THERTHDZ 2RI,

R X D THEYES T2, LM
FRMER X D, WEEORKE & B b I
YENE L L THERCTET £, T B
PEHEL TW B D EFBEHBBR O 2~ FOF)
ZIC X % artifact #FIRIC EBEHT D Bhiid
B0, SAEE U CHIEEAR b SBE A T O
MRRLIh2ELEY, BROE)ZICOWTIL
a — FOREEE e Lic ECinEE 2 5
CEEL, T X % RSz £ artifact 23
HEALTLTHEIVBR VWA Z L XHEELRE
gL,

S EIOPFETIE, B TES A FRERE T
EFLTWAEELLN, FIBOMEEGO TH
LRI S THBDIRBEREVCATHY, UTX
oW TEETS,

1. EREEERHEHOLKICOVLT

ML, Carlson (%, 4.5~7 msec, Trontelj
X, 9~12msec & HEL TW5. SEBLIE
EHOME (REBMHFE: 3.8~5.3mec, #HE
W 4.5~5.8 msec) & Carlson D,
ZIEE U THH Trontelj DL N5 & B
5> TWwb., ZOFAE LT, Carlson iX, #Hic
BEEFEI ML TWBI L hRAUELER
L#Ex bh, Trontelj DR, Tap D b Y
H =DM ot BEh b D0 T Tap 2346 %
STcBEEDL DTN &, FHOBEH LN

(F10% F25 1984

ANFELL B> TWH I ENELLRS. IE
EEEOWRT, Renshaw'® Sic k3 By F 7
ADBED BN E5E HR 1.0~1.5msec &
Bargess & Perl'® iz k % Group I {#nis
R 72~120 m/sec B O* & - v BRED AR
EE£ 4 50~110 m/sec, 15~50 m/sec?® % % &
35 L EERY, 2.7~6.8m/sec ki b HIED
WRAELE2BS. 19255 Ballif® 5y,
* 2 OREZRANFTA B AIE £ oK%
Ko, EiKEY L FHEY TOREIRRLIHF
BB TiT, 2.2 msec £\ & RN, 19674F 1L
WX, 20 75 v ARNTRO BHEAE
EREARIEL, ERMREIC150/sec DEX
FE G52, By 7 ARG BEMLCIRER R %
b OFTORIB T, FHEPRERRS 0.5~
1.5 msec ffE T2 D% RD, BT 45K
SELMIEERL 7o WRE ORI A BB iz
BE ZDERIN0.7~1.0msec ITERT % &b
NTw%. 6, FRESET, BROEHEY
RDIh, DX 5, BHHNGEEREOEHE
CE5b0bE2HBNUADE S ERMEREGELY
~NVOBENTRB I DA, FoFREIE D
WTE, e BBREEYETS.

Trontelj DGO EHER L Y RIEZX BIET
% &, KEBHBETIE, #50~400 pv, $IE
BFETIE, Hl~dmv chHb, SED HE
fEE BB DIL 2Ly, vIADEZ XD
DTHAH5. 19354 BE, 19654 e »
X, ARRERE O BHORERRIIHC IS\ TH
EDIET, RKEDOTTHEXRD T2, T
REANE, 18HEREIUEL RIS, FRREN
T, BMEXR LR UIREIMETT50%RD .
ZDFEREOWTIE, BRCHBTE W0,
RIS TR A & BT T, Bt T
2L3EZHN, WA GHARBRRXTWE L5
P O MHBEENEH O LR L b bED
Edhnzb.

FEEE 5 O FHRMERBRC >V TR T 5 &,
19784 Carlson?®20, 19824F $&IL12° D&M
$%. Carlson (X, * = DANMDH ERAFE
BInfs) & RRIOR; (B2 L B % h~A
oo twitch amplitude 23k h BARETH 5
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e N o d BRisd L, REHO
iRz L slowtwitch fiber 2WEHET S & #H
LLTW5. Fi, sMilofscik, Type IIB
wiEoEE E L, WNEOHC, Type I L
A BHEOEENBVERNTHD. &L,
BESHoOBRImcIE, Type I #EOEIELH
WIEB B E W\, I DI, HikhENS
¢ proprioceptive reflex control Z3ETu»
BERNTNS, B, =Y A, Fo b, A
%, x 2 Carlson DR & A SHUDH
Kicis %1% EREBeRC A B AFRAED IR AE £
HEA YRS, Fio, YA OREHFERDES%
LA “non white fiber ” & {KFL,

tonic 7ckRER BT B EE 2, VAN EMHBT
1T RIBRE & L CORBROCEL LSRR &
WS BRI B CHG L e TH B LR L
T3,

ST, T, BIUDT S EXEBRED
e 2 T 5 1o DU DO & Rin o TR HERE
Wr oL #lIXh 5. Fi, EBE (1959)%
X, VUREH &SRR R OCRERCIT W ARIE L DB
B X b OB RIS EBEL TS
nohd, FdORLEr BOFH LOTHS
5. ¥h, BEILETHRCIHBI LI TV
W23, tonic ¢ phasic DWEEE - o &
Big#E L Mattheus D5 dynamic RO

“static o EBE O, FRETRIEK
OHEMHRIET ToBEIC 1) BleoTLh
i, PRI L T L MR OB TR D
LEZORSEDKELHAL 5 2 2 HER DI
Z Tio\o.

—F, EAEKFFERCRT, FREfS%T
Lo r R X Tier, L b BEIh
BES EhBIE, Moore!® < T\ 53
Al WA D W TR BEBCER
THh, EHOETIIMERDO AT VARE,
AR BROEARDDEVIELEIRL, &
DT EhbL, WELE B O RRGIEERES
BRBIENELDND.

2. BEMHMOEEICOWT
EHEEBBHFE T, EAREFORIENIKE
{, $HEEFETIE, BREBCAERIRER, BB

TEAREEORENAKRESK-TW5. Th
COWTIE, ROMKAL, FEfL, HEOETLE
RBENEQEFHOAL, B X 2HREDOE
R, EARBEERY S X HHIESEOZE
ENEZ NS HILBRFALET 5.

3. LRNILEOKEEICOWNT

L, L, f§i> Tap THBHLOMNITH LD
HHL =L FCTOEHEOEN, Li-Ly v
TOREHE DR, BEKROIRIEDEITL 7
LEZHID.

4. FERUBAMICOWT

TP¥ix, Buller, Bronia D#EICR 3 X 51
AEmpm Ot - ), Bffic X v BEEYR,
7o, BRI, BIERECY, Jendrassick
manoeuvre®® T {E@ERRE ZT D Lovb
ProTnh. ZOBFEELT r RENLIEA
TR EBNEO LR, FIETHEBREYNTS
Lo LTHEBINRTWS, ¥, TEEX, K
DA v v A DB RERC R R — 1 B AT
T Bl v S AGEORMERY « Z2HEEY
INE OB L BT OB B %
it b RO RHYOERITETO
BEAERETS. 20 k3 Faer, kK
PROMEA VAL ADEBEYZTEIeh L E
BIhs. A

BESE (1951)% 13, EH AR 2RERHESE,
B, RO KE 5O 5B RSERBF 7 & B AT
DWTHELLNZRBIL b, HHHERRS
DAL « M OFBEEADL I LIIEETHS
tEzbh%.

A DOEBEYH 5 L ERRTIEX, GUEHD
e Rbh Ly v<r, FEAML & Ls v,
HEBARL CIRIEASKE {7 b, VALK YRR
STW5. BENXBRISO EEY EETS
&, FERECIE, B THEM X hURERITE
TEHOMENRE FELS, REMCBIR
fe QWO AR TR Y BT TR IEEML
<, EWES Tk BEAMLCIRES KE V. &
1o, FREREGO EAEOHEY 25L& L v
AT, R R BRI <, IRIBI,
MEEALIC TABIEMSRE <, TR TEN
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TR AREL Lo T0Bb. LEDRERL XK
RHDOZDOEELE2 5L, BEMLCIAEAE
B E LCEAL, WM TRREMNTHX
e L TERT5LE LS.

B &« D\ T D #H4s Tk, Hayes
(1976)% 11, v FOETFV AT HEEE
THEZEML, MR O FRIEERREBER
FOUAE & bR L DOFELFHNTHE « HEEE
LAEMETHEEIN, £RETRYT20%H
v E# = . — e v BED BB X3 ER

BLTW%. ¥, Balk, BHOMERIHD |

HOMBEDOEEW A BIARFT, AR RER
LEARERCOCTHOMBIC L Y HRTS
BRATRTZEAHEL. SEOWETIT,
BRLFEORLRBMHA, VA ERRELIK

DIERITRIL AN, DXL 2EEY )

VoY
EERE-CE, B Xb MK ERG T
X, ERECHUES, ARE TENEGHON
Ha R, WHHEREC R UTIER S
REOMEUWEROZIME T BELELBR
7o, ARRERE T, BANMIC X b 8L %
FEBA T, AREACERE L ARER TIE
BRLTWA. B L - BHAGERMOZ, &
MiEOFBIEOBEELEL LN DY, Ok
FeonwTh ¥R THS. FIEE, BRG
3\ TRRE MBI R A & TR O
T, K& CTEMAEHAMEIZh TS, &
X, Hayes ofER L BHUL, HEN NS
DEERZF T B LEL LR, AHUEHILME
e LCERL, EAEMIESHE L TERT
5 Bhh ARLc L BB M o T
5. Bk, AL« OB, FREACBIR
BT RER MR RS « RREERGOFET
X0 A - EREHCRE - IHRY 52 T
WhHEEZBR, 2D, EHOHEEEIM

X

(0% $H25 1984)

LR BLDTHDETREIND.

5. FBIC2WT

AR L 7B E R Ok « BRIE T OMIRHERR
ROBERED &\, F 7o, Jonsson®®, Gough®”
Hit, EEML, mono-segmental fr LR
<TH by, BEMHIT, multi-segmental 7o R
LTV NThbEERT S L, BRED
DOEHIIKEOBERY LV BECE2 D EEL
bhs.

SIEBHFEC L 2%B2cm LR 4em ik,
Wik o T IRIFEBC X b BIAT 5 HE0 %
75 B I RIRE ISR D BT RGO\ E A E
ATOBED, BBCENET S LXFEER
xRz I,

Trontelj i¥, Liv =<1 EfEHC T, &
B ®EX YA EHL, hBoAMET
WEC, EfETRBC KD TTEY 2D
“reciprocal pattern” * 18 L, ERH?
scoliosisiz X h A5 L T\ 5 &ifi<te. 4ED
BIEETE, FREFOAMEH BT, A
KRR IR B CoutE, R RER CRRE
TILES RD BN X 5 ¥ E B D “recipro-
cal pattern” RAbhi. Hic, EEHCHE
BT5L, EAEHRED DI EUEHDRE
REEDTTHEL T2 L EX DR EABEH OB
BT BT 2O FEERIREIND.

Mrkbachich, HisEr@EMEEBY ¥ L
JIBE AL HRBBIE e L EF. DI,
112 Ay AV el R VR |75 N 8 ] ik 5w ] wl
HERK, NFEXY ~EY 7 — ¥ 2 vEEBEIREEE
RS LT,

TR RARLOER X, HF19E], F20BBEAY ~EY
F— g VEZAKRS (198246 A, 19836 A
ZHEB) H5E b A ARPAR R EABFS (1982
IR WTRELL.
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