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Muscle Evoked Potentials of the Trapezius Muscle Induced by
Stimulation of the Ulnar Nerve and Median Nerve at the Level of the
Elbow Joint in Normal Subjects and Cerebrovascular Disease Patients

Keiko Inoue

1. Muscle evoked potentials were induced from the upper part of the trapezius
muscle by ulnar and median nerve stimulation in 36 normal subjects and 10 hemi-
plegic patients. Each nerve was stimulated at the level of the elbow with supramax-
imal amplitude for a duration of 0.1 msec. The R-wave of the ECG was used for
the trigger with a delay to avoid the effects of the ECG. The muscle evoked
potentials of 50 consecutive stimulations were recorded by surface electrodes.

2. The muscle evoked potentials were differentiated into short latency potentials
with latencies of 30~40 msec (S-wave) and long latency potentials with latencies of
60~70 msec (L-wave).

3. In normal subjects, the positive ratio of the S-wave induced from the ipsilateral
trapezius muscle by ulnar nerve stimulation was 0.45, whereas that of the L-wave
was 0.32. The positive ratio of the S-wave induced by median nerve stimulation
was 0.12 and that of the L-wave was 0.07. The positive ratio of the S-wave induced
from the contralateral trapezius muscle by ulnar nerve stimulation was 0.01, while
that of the L-wave was 0.001. Median nerve stimulation resulted in a positive ratio
of 0.02 for the S-wave and zero for the L-wave. In hemiplegic patients, the positive
ratio of the S-wave induced from the ipsilateral trapezius muscle by ulnar nerve
stimulation of the unaffected side was 0.86, while that of the L-wave was 0.80.
Ulnar nerve stimulation of the affected side resulted in a positive ratio of 0.52 for the
S-wave and 0.40 for the L-wave. " The positive ratio of the S-wave induced by
median nerve stimulation of the unaffected side was 0.81, whereas that of the L-
wave was 0.67. Median nerve stimulation of the affected side resulted in a positive
ratio of 0.63 for the S-wave and 0.42 for the L-wave. The positive ratio of the S-
wave induced from contralateral trapezius muscle by ulnar nerve stimulation of the
unaffected side was 0.62, while that of the L-wave was 0.62. Ulnar nerve stimula-
tion of the affected side resulted in a positive ratio of 0.33 for the S-wave and 0.27
for the L-wave. Median nerve stimulation of the unaffected side resulted in a
positive ratio of 0.49 for the S-wave and 0.51 for the L-wave. Median nerve
stimulation of the affected side resulted in a positive ratio of 0.36 for the S-wave and
0.41 for the L-wave.

4. In normal subjects, the mean amplitude of the S-wave induced from the
ipsilateral trapezius muscle by ulnar nerve stimulation was 63.7%55.9 £V (n=813),
whereas that of the L-wave was 66.1%£56.1 ¢V (n=569). By median nerve stimula-
tion, that of the S-wave was 68.6%+77.8 uV (n=223) and that of the L-wave was
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35.1%20.5 £V (n=130) .
induced from the ipsilateral trapezius muscle by ulnar nerve stimulation of the
unaffected side was 335.3+354.5 uV (n=431), whereas that of the L-wave was
158.1+163.8 ©V (n=400). By median nerve stimulation of the unaffected side, that
of the S-wave was 255.5+244.4 xV (n=404) and that of the L-wave was 227.8+
169.9 £V (n=336).

5. A comparison of the response induced by stimulating the ulnar nerve at rest and

In hemiplegic patients, the mean amplitude of the S-wave

with contraction of the finger abductor muscles in normal subjects showed the
positive ratio of the L-wave induced by stimulating the ulnar nerve with contraction
of the finger abductor muscles to be higher than that at rest.

6. The detailed pathway and mechanism of these muscle evoked potentials are
unknown, but I consider the S-wave to be a spino-bulbo-spinal reflex and the L-
wave to be a long-loop reflex with a transcortical pathway. (Accepted on June 13,
1994) Kawasaki Igakkaishi 20( 3-) : 183—201, 1994
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HRIE, #HRER, - BERR, BBk
BEENTD &5 WIEE A36% (BHE1HA, X
254, FER19~43m% F522.6+4.3%) EhK
MEREI X 2 FREEELIL (BE64, &
44, FE39~T3K FH60.1£12.0%, A
FrifkEL 6 %, ZERFRE 4 4, BXHIM 7 %, BGEE
E 34, HEISDOFHFBHEKL.5+1.54 H)
Thb. WRECIERFELZHAL CTHE
BThs, P L HFERIC205HER S 7RI
WEZITo /2.

BEOEAIZ, b lhob sETEM
TS 2 B OB A THEFTEA) T, BRE
WRIFEZRE, EEZMESEERFON%E
WL ko wHR L. EHERIIE 7 SRS
‘e &5 R ERIANERE Lk & T2 10 cm
SMENCEENT-GIE L, FOMED S & 51 2cm
SMENCEEN T-ATB I, Zh T NRENGEEED
NR—2R bR LIRENERE 7 — 7 TRY
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PERRF « FEGCHER - RIB X EMEDZEORE (¢ #]
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EFMBENIC L, 30~40 msec B ICER: 2
FF o1 £ 60~70 msec FIR IR ZFE DI D 2
EEOESKAITE . T, #i& O % short
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4 D% Figure 1 (2)i1c, FREBRED T A ¥ —
E— P2 X 2R EME S % Figure 1(3) 127" 7.
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Fig. 1(1). Ten superimposed surface EMG
traces recorded from the trapezius
muscle after stimuli to the right ulnar
nerve (a) and the right median nerve
(b) in three normal subjects. The
upper traces show responses recorded
from the right trapezius muscle. The
lower traces show responses recorded
from the left one.

(a) Rt.ulnar (b) Rt.median

RlW Rtw\

Lt. trapeznux Lt. (mpeznus

1002V

ZGmse«,

Fig. 1(2). Average of 50 EMG responses from
the trapezius muscle after stimuli to
the right ulnar nerve (a) and the right
median nerve (b) in subject 1 of Fig.
1(1).

The upper trace shows the response
recorded from the right trapezius
muscle. The lower trace shows the
response recorded from the left one.

REHERIE, ERHERgc L 5 S¥, L
B D HIRB D IEF A36% T DY M MEHERE
% Figure 2 127”7, Wih b HFREF/ O
5D é“iﬁjﬁ%l’))’) 7.

TR, BREMHED SNIHREETH
IE%J EMERZ L, @REBuIN T 5 B
FEROHFE (Tabb, HHAEBER/HHRER %
THIRFHE LT3, 28HRE ORIEHREu!
THHOHBRBOHE (Thbb, HBHRE/
EWRRE ORIEEE) 2T HRSEE L35, &

(a) Rt. ulnar (b) Rt. median
Rt. trapezixvlf\s i A Rt. trapezius
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4
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/\./
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Fig. 1(3). Ten superimposed surface EMG

number

50

25+

Fig. 2.

traces recorded from -the trapezius
muscle after stimuli to the right ulnar
nerve (a), the right median nerve(b) ,
the left ulnar nerve (c) and the left
median nerve (d) in one left hemiplegic
patient.

The upper traces show responses
recorded from the right trapezius
muscle. The lower traces show
responses recorded from the left one.

The means and standard deviations of

the number of evoked EMG

1 :in normal subjects 2 :in hemiplegic
patients. U : by stimulation of the ulnar
nerve. M : by stimulation of the median
nerve. S S-wave. L:L-wave. uu:
induced from the unaffected side by
stimulation of the unaffected side. ua :
induced from the affected side by stimu-
lation of the unaffected side. aa:in
duced from the affected side by stimula-
tion of the affected side. au :induced
from the unaffected side by stimulation
of the affected side.
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Table 1. Positive ratio in normal subjects (n=36)

stimulation in(siit(ljceed wave 2(1)1%1]%;7’5 Iios?gnvsee
ratio ratio
e | 3| TEOT (mmeed
e | P | TR0 | s oo
RN R
e [ |3 | rem | umes

Positive subject ratio : The denominatators are the numbers of subjects.
The numerators are the numbers of subjects with evoked EMG.

Positive response ratio : The denominatators are the 50 consecutive records
of the 36 subjects. The numerators are the total number of evoked EMG in
the 36 subjects.

* i P<0.001

rs rL 1S 1L rs rL 1S 1L

ru rM

Fig. 3. Positive response ratio in normal sub-
jects
rU : by stimulation of the right ulnar
nerve. rM : by stimulation of the right
median nerve. rS:S-wave induced
from the right side. rL :L-wave in-
duced from the right side. 1S : S-wave
induced from the left side. 1L : L-wave
induced from the left side.

no %, RRERel, S, S LEihcL
C Table 1 iZ/R73 .

REBMHRREOSE, R OREEESH o
OSEDOHIRELFIX0.81, HEBHLEI
0.45, L OHIRFLIRIF0.75, HBHLLERIX
0.32, Kl KHAEIER 2> S O S WO HBHE
H#I20.06, HERBEFEIZ0.01, LEOHERE
HEEKI20.03, HEEBHEIK0.001TH > /2.

MR 0SS, RIB O REIEIE o
DOSEDOHRFLEIF0.31, HEKHLER
0.12, L#EOHEHLRKIF0.22, MBI

0.07, HR& O RHAEIER 2 S O S FOHBH
120,06, HERHELEIF0.02, LEOHEIZ
mhongrolz.

I D FRHEIEIE R > & O O HB LR %=,
RUB I & IER Rl Ik s % &, S,
L L b I REBHEHMOGEOAVPERCE
o fz. RO RENEEG & 5o RIEER T
w9 aL,S, LELdCHABOERELLERNE
BHiEhrol. S LEokE T, REM
&, EhRAEMOSE £ bic S EOHBRELL
RPFEICE» > 2 (Fig. 3).

(2) ¥ B

ROBHRERIE T, RO RBEEEG > K3
L7z SEOERZ 30.5+7.2 msec (HIRMBEEK
n=813 M ¥ £SD, LT OHME b Rk F
¥J+SD TRYT), L ORI 62.6+8.2 msec
(n=569) , IEF R CRE O EEID & HE
L7 S ORI 34.4+8.1 msec (n=223),
L ORI 67.7+8.8 msec (n=130) TH-
7z,

B D KHEEIER 2> & L BREMLIRD 5
nritkE 24 (A, B) o, REMHERETD
S EOWRFE, A [EM 37.5£3.6 msec (n=
49) « KCHEl 45.4+1.6 msec (n=13), B: [{
137.1+4.9 msec (n=47) « KxHl 40.9+7.8
msec (n=5)T, A, B &b icKMIDOHEBE
BICE»-> 7k (p<0.01). REMHFRETOL
WKL, B [FHE 66.3+4.5 msec(n=19)-
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FOoatAl 68.2+3.1 msec (n=2)7T, RXEID
HEEICE, > (p<0.01). EFHEHEREL
T SEDOERFIX, A [FfH35.8+£5.8 msec
(n=39) « Ml 45.7+8.1 msec (n=27), B:
G 39.94+4.3 msec (n=13) » SuHE] 49.7+
4.9 msec (n=4)T, A, Bt bR
BEEBCE»L-> 7 (p<0.01).

ERIHREOBRRIC IV ERE EEZ 6N,
AR U 72 & 9 w2 RBHRERIE & EReiERET
IFHEBMOHBRBICEN D S 720D, EREZ
g 2 720 O BB T OfEHLE 3fTb %
»o Tz,

(3) FrigehkefE

ROBHRRE T, RO RIEIEER 2 S HER
U7z S B OFeiEfH IE 22.1+7.9 msec (n=
813), L¥kix 22.0+7.8 msec (n=569) T
ERCEERE R R oz, ERHERET,
) oD FEHRIEIE R 2> & HIFR L 72 S ORI
1% 20.6+8.5 msec (n=223), L #1319.3+£7.2
msec (n=130) CHHEMCEEZRBZ»ro72. R
BRI C R U o3 & IE AR T HHIER
L2 d 2 L, SHIITEEEN P72
M LFERREHEERBOFPER IR, 7.

FIE D RKAHAMEIER 2> & b FHEALIRD 5
nr#wE 24 (A, B) O, REMEHETO
S PFRFHEERERT I, A © [FIE] 29.0+5.6 msec(n=
49) « Xl 24.6+4.7 msec (n=13), B [
{1 26.2£6.8 msec (n=47) « KAHHI23.9+8.3
msec (n=5) T, A, B & &FEMEl & KxHElcE
BERR»o 1. REMERIRTO L ik
Bz, B: Al 14.1+5.7 msec (n=19) « K&
1 19.8+6.2 msec (n=2) T, [EMHE & KxHE]
WEBERER R T. IERHBRIEITO S ¥
e iE A - [FIAI 29.5+7.3 msec (n=39) +
K%l 24.7+9.0 msec (n=27), B: [l
27.0x5.7 msec(n=13) - & xf ffl 26.4+3.7
msec (n=4) T, A, B & &R FGEICE
BEZR kol

(4) & &

RABMHERIE, EhakiEne L v EEIEE
o HE L 72 S ¥, L EORIEDFH L R%E

*% 1 p<0.001
* oK
u‘u" ns o
ns * K
120 - } E }
0. [ )

S L S L

Fig. 4. Amplitude of the evoked EMG in
normal subjects
U : by stimulation of the ulnar nerve.
M : by stimulation of the median nerve.
S :S-wave. L :L-wave.

R % Figure 4 12777 . RIBIX, —AD##K
ZD 1 EOWE CHIR L IEREMICBWTY,
FRRIERBEICBLTYH, EE-o7KRES I
53, X5 DEINKEMoT.

RE iR BT, RIS EEIEE S HIE L
72 S¥ 1X63.7£55.9 4V (n=813), L i&
66.1+56.1 4V (n=569) THiH OMICHAEZE X
Tdpo . IEFHRERIECC, RO REIEE D
OB LS KL 68.6+177.8 4V (n=223),
L #1335.1£20.5 £V (n=130) T S D HWBEH
BICKEp oz, RBMHIERIE & EH R
PHET 5L, SHICITEERENho T L
WRRBHRERBOANERICKE»o 7.

F D FOHAIETE RS 0> & b FBRBAHI L
7-E 24 (A, B) O, REMERETOD S
Pk, A FEMEN195.8+62.2 4V (n=49) « &Kxf
1 199.4+45.3 xV (n=13), B : [l 111.7+
71.1 £V (n=47) « 5HA 103.5+37.3 uV (n=
5), REMERE O L, B: EIE51.6+
29.1 4V (n=9) KK 55.9420.8 xV (n=
2)C, S¥, LKL b icEE N ER
BEZEhoT. ERHRERETO S Bk, A
Gl 85.8+22.8 1V (n=39) « KAl 146.2+
76.2xV (n=27), B:[FM 117.1+£59.7 uV
(n=13) « [t 83.84+10.0 xV (n=4) T, [H
B & FRHE % i s 5 &, Bk A IRl
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Tablev2. Positive ratio in hemiplegic patients (n=10)
stimulation ind}l ced wave I;zsl;ijteiZf rp;(;;i(t)invsee
side ratio ratio

Swecied [umattected T 300 (o0 | doo/so0 (08
e atfected | [ | 1010 0o | 311/ 0
Gaeast afected | L o @0 | a0/ @0
e mattected | T | gn0 010 | 155/300 (0,20
s watteeed | 7| Yo 0 | sse/s @60
newe. | affeced | T 700 @y | osyam 050
easdatted | 7| b @m0 | oisw @
neve |watfected| T | 10 @0 | om0 04

Positive subject ratio : The denominatators are the numbers of subjects.
The numerators are numbers of subjects with evoked EMG.

Positive response ratio : The denominatators are the 50 consecutive records
of the 10 subjects. The numerators are the total number of evoked EMG in

the 10 subjects.

FWEBEICKE o7z (p<0.01) 23, Blcidhs
BEENEH oI,

2. RMEREEICL 3 ARRERE

(1) HEEEE

EWRE OB OFES L VEERE Y
Figure 2 27" 9. HFHEREOLBHG, IE
HALFERC, gl ToREsOERKER
o 7. SR REHRERIC T 5 HEEROL
R (HIREILE), £H REHERE ORIBIEEIC
X35 HEREOE (HBEBEER) %, FI#
R, EHEIR], SeL #3Ic Table 2 127R Y.

FERRIEA R BRI B D5, FERRERIEIE
6D S FOHIEELIFIZL.00, HEHLLE
130.86, L I DOHIFAFLHEIZ1.00, HEHILE
130.80, FREEIEIER S5 D S B HIRH R
131.00, HERBHEIZ0.62, L BEoHBF LR
131.00, HIRBUEERIZ0.62TH > 7.

BRI R B R D5 A, R 2
50 S #FOHEFELIIZ0.90, BB
0.52, L¥FEDHBFEHLIEKIZ0.90, HIRBELEKIZ
0.40, FERREEEIEIERS 2> 5 D S # D HBIE LR
130.70, HFREEFIZ0.33, L EOHBELR

1%0.70, HIRBUEFKIF0.27TH - /2.

FE RPN E ch R D56, FERRE I IE
o0 S FOHBHELEIFL.00, HEFHE
130.81, L oHEFHLHEIZ0.90, HIRHILE
120.67, FREEEMSER 2> S D S H O HIRE R
10.70, HUEREEERI20.49, L OHBRE LXK
120.70, HIRBOLEKIZ0.51TH - 7.

FRERIE PRI D5 A, FREEIEIER 0
50 S OHEREFLIRKIZ0.80, HTRHBHLEIZ
0.63, L #OHBIFLEIF0.80, HBHLLIEKIZ
0.42, FEFRBEIMSIERT D 5> D S WO HBF R
1%0.80, HIEREEEEIZ0.36, LFOHEELILE
130.80, HEREIEEIZ0.41TH- 72

HERSHER 2 | R ERIEIERT & RORHEIfE
WEFFCHE T 2 &, FREEIERHRERIETO L
LIS T R CHIB O EHEID & O HIEE T

BixE,»olz. Se LFEOHBBRHLERRHT
WY 5L, FROEEIR BRI CRRE R 2 5 E
WU 72354, FERREENE chR s C IERRE A
o BH L 7S, FREREIIE AR R T RRE
I & U 7-8E, SEHOEBEBULESL
WEo bEBCE»> 7 (Fig. 5).
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* 1 p< 0,00

ratio al X : ns
05: | [

uuaaaauuuuaaaauu
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Fig. 5. Positive response ratio in hemiplegic
patients
uU : by stimulation of the unaffected
side’s ulnar nerve. aU : by stimulation
of the affected side’s ulnar nerve. uM :
by stimulation of the unaffected side’s
median nerve. aM : by stimulation of the
affected side’s median nerve. uS:S-
wave induced from the unaffected side.
uL : L-wave induced from the unaffected
side. aS:S-wave induced from the
affected side. aL : L-wave induced from
the affected side.

(2) % K

Bk OB &, RIE o BEIHEIEER 720
T, RHAHEER 5 b ke D & HIRE
HENHD 5i-DT, RIEORED SO &
LD K HEID & D ¥ & DB & Hl T 2 729
R T OMETHLE 21T 5 T2

FERRERI DO R BRI X 5 S HOBRHT,
JERRERID > OEH TIX 31.0+7.5 msec (n=
431), FRELEID S DFEHTIE 34.1+£8.6 msec
(n=308) T, FREEME] CRIER D SOED 20 DEF
HOABEBEIE»> T2, FREEIOR BRI
B & 3 S ORI, FREEID S OFHTIX
30.0+6.8 msec (n=260), FEFREMHID D> DE
Hcix 31.1+8.1 msec (n=166) T, W&

* 10,001 <p<0.00

#*% 1 p<0.001
msec.
HK nz nz b 4
L — |
407
204
g uw a a u u a a
IUEIEILIHUE:IEluI
U M

Fig. 6. Latency of the S-wave in hemiplegic
patients
U : by stimulation of the ulnar nerve.
M : by stimulation of the median nerve.
uu . induced from the unaffected side by
stimulation of the unaffected side. wua :
induced from the affected side by
stimulation of the unaffected side. aa :
induced from the affected side by
stimulation of the affected side. au:
induced from the unaffected side by
stimulation of the affected side.

KEERZI S h o7,
FEFREEI D IE PR HIBIC L 5 S WOWRFIZ,
JERREMI D &> DEHITIX 29.6+8.7 msec (n=
404) , FREEID S OFEHTIE 30.3£9.5 msec
(n=247) T, WEBICEEZERE»o7. K
BRI O IE R B0 & 2 S I OBREIL, BB
flp s OEHTIX 27.947.3 msec (n=314),
JERREMRID S OHEH TIZ 30.6+8.4 msec (n=
179) T, FERREE CHIE O RS 2 o OHE T
OFBPERICE, - (Fig. 6).
FERREEI D R BRI £ 5 L IOWEHZ,
JERRERID > OB TIX 65.0+9.3 msec (n=
400) , FREEEID> &5 OFHTIF 63.94£10.1 msec
(n=311)T, MEDOHCHBER R, o7,
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D RBHERIEIC & 5 L ok L, i
Hl» & OB TIE 63.949.8 msec (n=200),
FERREEAE 2> & DB TIF 67.019.2 msec (n=
135)C, ZZCHHMEMICERRE I RP o7z,
FEFRBRI D IE PRS0 & 2 L OB,
FEFREI D > DEH TIX 64.3+£7.8 msec (n=
336) , FREEID S DFEHTIE 62.6+£10.4 msec
(n=253) T, MEDOEMCERLREIZRhroT.
SRR oD TE FR RIS & 2 L B O IX, IR
EED S DEHTIE 63.9+10.7 msec (n=212) ,
FERREERID > DEH TIE 62.1+£11.7 msec(n=
204) T, ZZTCHHEBHCEEEZ Ik, o7,
(3) ke (Fig. 7)
FERRBLE O R BRI & 5 S W ORHSEHRF

ok 1 p< 0,001
meec.| NS kN3 ns o ns,
30 1

@ ZHt
20 A
10' \W_J
T
msec..  As  kk o kNS NS
30 A
o 2t H
201
10 1 .
EZ3
T a—

Fig. 7. Duration of the evoked EMG

(a) : by stimulation of the ulnar nerve
(b) : by stimulation of the median
nerve.

1 :in normal subjects 2 : in hemiplegic
patients. S :S-wave. L :L-wave.
uu : induced from the unaffected side by
stimulation of the unaffected side. ua :
induced from the affected side by stimu-
lation of the unaffected side. aa : in-
duced from the affected side by stimula-
tion of the affected side. au :induced
from the unaffected side by stimulation
of the affected side.

(B520%& %35 1994)

RZ, FERRBEEID & OB TIX 26.4+8.6 msec
(n=431), WEM» > OHEH TIZ19.5+7.7
msec (n=308) T, FERREME] CRIBROEMED) 2>
SOHEEOHWER IR o, WEAIORF
PRI £ 2 S I OFRHGRRRNIE, FREEI S
DHEHITIX 23.948.0 msec (n=260), FEFFE
> 5 DEH TIZ 25.1+9.3 msec (n=166) T,
MERCEREEZ R »o 7.

FERRBRI O R B HEERIBIC & 2 L 3 ORHERE
Rk, JERREBERI S O TIE 24.9£9.1 msec
(n=400), FRE/I»S>DOEHTIZ 22.5+8.8
msec (n=311) T, MEHMCHERERZE» o7z,
FRERIOR BRI & 2 L BoRERZ,
FREERI D > OEH TIF 21.0+£8.3 msec (n=
200) , FERREEEID S DB HTIE 23.4£9.3 msec
(n=135) T, MEMCERREZR» o7z,

FEFRER] D IEHHRERIEIC & 2 S B OFHEERE
M, FERREEID S OFH T 26.2+9.4 msec
(n=404), RFREEEI»S>OFEHTIZ 21.0£7.5
msec(n=247) T, FERREME] CRIBORIED 225
DBHOFPEEICED» S 2. FREH O IEHH#H
BRI X 2 S B ORI RN, FEEI2 S D
T 25.7+7.8 msec (n=314), FERREMH
o DEH T 21.9£7.8 msec (n=179) T,
FREE] R ORED 26 DBHOAFNEEWK
Enoiz.

FERRERI O IEFHEERIENC X 2 L 5 ORI
M, FERREEID & O Tl 25.2+£8.4 msec
(n=336), MREAILS>OEHTIT 24.8+9.1
msec (n=253) T, MEEICEELREZZ R -
7z FRELEI O IEHERIEC & 2 L R ORHF
R, FREEID S DEBEH TIX 24.5+8.0 msec
(n=212), FERREMEID 5> OFEHTIX 24.2£8.6
msec (n=204) T, MEMCHEEZR R P57z,

(4) & &

BRRE 104 OIRIE Dy & REERZ % R
A, REER, SBREMOEMMAG], S LK
Az Figure 8 12773 . RIEIX, EHA & ERE
2, —ADHHEDO—EBIOMRETHIRL 1-5#HHR
BBV T, FLEHRECBNTY, EE
Sl REIZRZST, o DEWRELoT.



F b REMES & CERERRISIC & 2 [EIEF ORI ER 193

#* 1 0.001<p<0.01

ok 1 p<0.001
p ok
G500 }

0 'SEEX: §§ 9{ ststs
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Fig. 8. Amplitude of the evoked EMG in
hemiplegic patients
U : by stimulation of the ulnar nerve.
M : by stimulation of the median nerve.
S:S-wave. L:L-wave.
uu : induced from the unaffected side by
stimulation of the unaffected side. ua :
induced from the affected side by stimu-
lation of the unaffected side. aa:in-
duced from the affected side by stimula-
tion of the affected side. au :induced
from the unaffected side by stimulation
of the affected side.

FERRERI O R BRI L 5 S ORI,
JEFREEI D> > DEH TIX 335.3+£354.5 4V (n=
431), FRERID S OBHTIX 131.8+186.2 4V
(n=308) T, FERREME GRIBOFRIED 55 D%
HOAREBICK Eho Tz, FREEIORBHRE
gz Xk 2 S WOIRIE X, FREREID S OFEET
1E 476.9+770.9 £V (n=260) , FEFRERI S D
BEHCIE 140.7+£138.1 4V (n=166) T, FRE
B GHEORED) 25 OBHDHFPERICKE
Mmool

FERRERI O R B RSB0 & % L s OIRIE IR,
JERFERID &> OBH TIX 158.1+163.8 uV (n=
400) , FREEI S OFHTIE 114.0+153.9 4V
(n=311) T, FERREE RIBOFE]) 55 0F
HOAWEBICKE o7z, FREEIORBHE
Iz & 2 L OB, FREE» S 0BEHT
13 256.34433.1 £V (n=200) , FERREEEID S D
BEHTIE 132.2+131.4 gV (n=135) T, FRE
B G OFERD) 55 0BHOHANEREICKE
molz.

FERRE RO IE TP HHRRIBIC £ 5 S BOIRIFI,

* 1 p< 0,001
— E3
[ Ed
[ — 3
r . *
(. * *
ratio —

D‘SA ||| |
U.GI Is. ||| ||

FrilrriluuaaaaUuuuaaaauu
SLSLSLSLSLSLSLSLSLSLSLSL

I L iL i L 1
r rM ulU al uM aM

1 2

Fig. 9. Comparison of the positive response
ratio between normal subjects and hemi-
plegic patients
1:in normal subjects 2 :in hemiplegic
patients. rU : by stimulation of the right
ulnar nerve. rM : by stimulation of the
right median nerve. uU : by stimulation
of the unaffected side’s ulnar nerve.
aU : by stimulation of the affected side’s
ulnar nerve. uM : by stimulation of the
unaffected side’s median nerve. aM : by
stimulation of the affected side’s median
nerve. rS:S-wave induced from the
right side. rL:L-wave induced from
the right side. 1S : S-wave induced from
the left side. 1L : L-wave induced from
the left side. uS : S-wave induced from
the unaffected side. uL :L-wave in-
duced from the unaffehced side. aS :S-
wave induced from the affected side.
al : L-wave induced from the affected
side.

JERFEEEID & OB TIX 255.5+244.4 4V (n=
404), FREEI > OFH TIX98.2+74.0 4V
(n=247) T, FEWREE GRIEORED 225 DHE
HOHEEICKE»-o . FREEIOERHRE
gz X 2 S WOIEIRE X, FEHEID S OEHT
1% 226.3+397.1 £V (n=314) , FERREI S D
EHTIE 86.7+£76.5uV (n=179) T, RREMHI
RIS DRI 2 & DBH DO BERICKE D >
7.

FERREEIDIE h R & 5 L ORI,
JEFREEI D & DEH TIX 227.8+£169.9 £V (n=
336), RREEID S OFHETIEX126.8+98.5 4V
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(n=253) T, FERREE] CRIEOREED 205 DH
HOBBEBICKE o7z, FRERIOIESRHE
B & 3 L ORIE L, FREED S DEHT
1% 310.8+489.0 ¢V (n=212) , FEFREMEID S D
T 109.1+4101.1 £V (n=204) T, FRE
A R oEE) 2o DBEHOAWEEICKE
Mmooz,

3. EREALHREREDLLE

(1) HBsHEE

R D EMENB X O RHEIEIERT 2> &5 OO H
BHLEZEFEA L FRBERE TR T 5 &,
RBHERIEL, ERMERROHED S, LK
EHICHREREOHBRBHENERICE» -
To. T, FRREERE A~ O FIEUEI S FE R ]
THREHTHRBETH -2 (Fig. 9).

(2) Frigehsh

EEANORE, IEFHERNE CRIENEER 2
S HBLL 72 & AR RE OFERERIR G, E
H R CIE R BRI EIE R 0> & OB L 723
ORI 2 5 &, S, L & b2
BEOHINERICE» -7 (Fig. 7).

(3) & &

EEANORE, EFHERRE CRENEERD 2
SHBL 7 E R RBEREORE, ERHRH
BCEERT 2 & IR L - ORI 2 Hhig 35 & |
S, LELDHHREREOHNPERICKE >
7z (p<0.001). Zhid, FRRELERE OREE
DSFEFREEI T b FREEIT S, HH B IERREE]

((520% 3% 1994)

THRERM TR TH > 7.

II. REFORBHERBDEE & FRNEH
HBREFOREBHERRDBEDNFIRHE
HDLE® (Table 3)

(1) HBUEE

S#, LEL b, KHEFORBEHERBET
2542140, FRMEHEENETORE
TR T I3258 232 I BB L 72, BFRERIC
FREMNHIEL 1212 b ob & TFIENER
OREREIGE 2 M 12355 WHBREMPIHE L &
WE W o 7S, REIFCHEFRBMSHIR
L 722 7o DI FHEAMRH OFEEINE = Iz %
EBREBEMPHIE L EN 2L 0.
RS (HBWRE/FIEIRED) 1, LHy
DRBHEFEOBE, S¥H0.50, L #0.36,
FIIMER OMEEIGE 2 MZ15E, S $#0.48,
L#0.63Th-o7z. SHEE LEDHIREHLES
T 5 &, ZEFORBHERBOBEIES
BOFBEEICED» > 120, FRMEGOMEE
ERmz 2 e LEOAPERICHE kol %
1z, REEROREBWERE OB E & FHEIMER
OHEIMEEMZ 1B E %22 L, SHEOH
BRI B3BEEEN R 72h, LIEOHER
BRI FIENME 22 B EOAPERCE
no Tz,

(2) & K

S F DR IX, RERFORBHEREOSHE

Table 3. Comparison of evoked EMG by stimulation of the ulnar nerve at rest
and with finger abductor muscle contraction in 25 normal subjects.

positive latency‘ duration amplitude
response ratio mean+SD(msec) meantSD(msec)  mean=SD(xV)
at rest

S-wave 491/ 981(0.50)}7 29.9+7.14 22.0+8.4+ 44.4+32.1+

*

L-wave 356/ 981(0.36)~ |—  61.7+8.7| — 22.1£8.2| — 64.5£65.6 | —
with ns ns ns ns
finger abductor * ns * ns
contraction

S-wave 526/1087(0.48)J— 30.3x7.2- 20.8+6.8- 48.6+33.5-

*
L-wave 687/1087(0.63)- —  61.2+9.2——' 24.5+8.3—— 66.5£78.4——

% p<0.001
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29.94+7.1 msec (n=491), FIENEHOEE
V& % h0 2 72354 30.3+7.2 msec (n=526) T,
WEOEICEBERZ R sroT. L oL,
LEE O RE R DOBE 61.7£8.7 msec
(n=356), FiesEm OMEINGEZINZ 128548
61.2+9.2 msec (n=687) T, MFZHcHEE
Faroiz.

(3) Frschrfd

S W DR IF, ZHF O R BRI O
BE 22.0+8.4 msec (n=491), FISERH D
PEEINEE # Nz 72354 20.8+6.8 msec (n=
526) T, MEMICEEZREP o, LED
BN, ZBERORBHMENEOS S
22.1+8.2 msec (n=356), FHI A DREE
N6 2 hn 2. 72354 24.5+8.3 msec (n=687) T,
W& E T 2 EFENMER M 1355 DTiH
EFREZE»-o 7.

(4) & I8 ,

S WOEIRIE, THEFORBHERBOBE
44.4+32.1 4V (n=491), FIEHEEH OREREIX
fEE N2 723554 48.6+33.5 4V (n=526) T,
ZORBICEBERE I ko7, LEOHRE R,
TEREORBHEBRB DS S 64.5165.6 £V
(n=356), FIEAEEHOEENGE =ML 1256
66.5+78.4 xV (n=687) T, MHMICEEZEIZ
Kotz

. #HRO/NE

1. FHMHEXNCIZ 30~40 msec B I ERF
ZEOW (short latency wave, LT S#) &
60~70 msec Fi[#2 12 R %2 7D ¥ (long latency
wave, U TFLE) OZODELIXAITE .

2. EEANOBEOHBHZER (HHRE ORIEHE
ot 2 MBI OR) X, Rl e FIEE
WEf» & OBE, REHEREO S #0.45, L
#0.32, EEFHHIEO S $#0.12, L #0.07T,
RUB R L BRI e ik 32 &, S-
L # L b RBHERBOABHEEENEL, S
W L2y 2 L, MR oBa L b
W SEDOFBRHBEENTE - 7.

3. IEE A TR & Kl & o HIR S

HHoNTDZbTH 24T, FOHRRER
BB O S #%0.01, L #0.001, IEH#HRE
R D S #%0.02, L#k0.00TH o7z,

4. EBAT, Ml EAEA»HB N SHE
X, REMEHBOSE, B 30.5+17.2 msec

(£ n=813 DFH=SD, BITFHD, H5H5

f 22.1+7.9 msec, #RIE 63.7+£55.9 x4V, IE
R DS, TERF 34.4£8.1 msec (n=
223D £SD, LATREER) , Frgehefd 20.6+
8.5 msec, IEIE 68.6+77.8 uV, LX, RE
HRIE DB S, BEE 62.61+8.2 msec (n=569
DOFH)+SD, LATREAR) , ek 22.0+7.8

- msec, HEIE 66.1+56.1 ¢V, IEFHERIE DS

&, ¥R 67.748.8 msec (n=130DF#+SD,
PATREE), Hrfekif 19.3+£7.2 msec, {RIE
35.1+£20.5 4V THo7z.

5. FFRERE ORI & [FHIEED 2> 5 OB
DOHEBFEZ, FEREQREHEHBOS K
0.86, L #0.80, FREMEIR B MREHRE D S WK
0.52, L 3%0.40, FERREMIEHHRERIED S B
0.81, L#0.67, FREBEMIEHFHZERIBO S ¥
0.63, L #0.42T, IEEA LT 2 &, FEHR
] - BREEIRIB DSBS L b FREREOH
WENE» - Tz, RHENEER 2 S OO HE
ik, FERVEEIR BRI D S 30.62, LK
0.62, FREMEIRBHERIB O S $0.33, LK
0.27, FERREREIIEFHEREO S 3#%0.49, L %
0.51, MRELEIEFmERIB D S ¥%0.36, LIk
0.41T, ZOHEFRERIERAOHEENEER S
OHIFEREHW LT, FFREBREDOALE D
> Fe. R ORI & Ko HIR % LT %
£, EEIOARED» S 7.

6 . FFREERCE ORIE & R & 0¥ & Kt
5 o D 2 RS % &, ERHIROHE D F 23
EL, FERRRAOABE L, RigIEEH
DEBKEN> 7z, .

7. RFRERE T, FERRERERNE DB SR
L RENEES > S G o Ntz S i, REHER
BoBE, BEF 31.0+7.5 msec (n=431 OF
¥J+SD, LATFEER) , Refchifd 26.4+8.6 msec,
#RIE 335.31+354.5 1V, IEFHIERIEOSEE,
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P 29.6+8.7 msec (n=404 OFH£SD, B
TREEE), R 26.2+9.4 msec, IR I@
255.5+244.4 4V, L¥EZ, REMHERIBOS
&, ¥R 65.019.3 msec (n=400DF#+SD,
DUTFEAR), R 24.949.1 msec, IRIE
158.1+163.8 4V, EHHERIBM OGS, Bk
64.3+7.8 msec (n=336MDF¥+SD, LATHE
Ke), HrithEfd 25.2+8.4 msec, HRIE 227.8+
169.9uV Thotz. EWMALLEKTZE, Wl
HRERBM OB ED S « L & b Rl i3 &
$, RBRIAE o,

8. EHAT, ZHEORBWMERBOSE
L FAESE R R GERE O R BRI O E
RT3 &, FRIRGHREREIIGER O 5 b8
L #OHBENE» > 72,

% =

1. BTEIDOHED & DLEE

HiENE, E8 A4 OWT, REHEEHE,
TE e i CEIE R _ SR D S FRENL R
UL T A, 24.4~39.9 msec DIGEFEFE
DRI T 5 (SEERE D S FIcHHY) &
56.4~73.6 msec DERF 2FFDE L BHNL (S
E#RE D L ¥IickY) BSRAITE, BRFZVLg
NHEIREEZRLIZZE, SEOHBREIIR
BRI T0.48, IERARRIET0.17, L
DI R BRI T0.39, EFHRERRE
T0.08CTH o722 L BE LTz,

SE O, EE A6 DWW TORIE & [EED
HEC L 2FRBMOBRIITHERO/NMEL~4,
WRLTzE DI, HIRE, B, BALOIRIE, &
e & b ICHTE DR L IZIFFRIKTH - 72,
L7z T, IEEADSRROSGEICIE, REMH
&, Ed 2 BB 2B EiEf» o %
SNEFERBMIT, SEOLI RFHELOL
Ezohb.

2. BIEHHISOFREMLDOELE

HiEDY, Ak TEsNHEREMIZ, BT
DEFRITHL 10~%0100 1V (FEKHK 400 V) DI
E% b - BT A LT, REBEBIC X

(B820%& 35 1994)

BN & $HEBIC L 2 HERER S FEA
LTHBRLTWS E»S, HERTH D A%
HEFEN (LT SEP) TRV EEELT:., &
B2, HEHE» O HBH S NISERFREM L D
H#gxT> EUTO LS x5, MH? IER
AERRIZLT, 55 &5 6 SEHEFSERMOE
R FcREERE, RIEMEIOE ZICEEEER
a2 BT, FEFH CIER R 2B L
T256[E DINEFIC & 0 \EEHFFREL 2 H D
L, BREMIIGRSFNCEETREE 5722 &,
ZO¥EREIE 5.410.8 msec, IEMREIX 3.8+1.0
uV ThoRZERBREL TS, RLHET
EEA»SEHHREMEZH UETE b, X
REPNCEBHETEEBRTVE, ZDLDIZ,
IR THEH & NS SEP L& 2 6N T 59 EEf
FHFREMIZ, EEATREFCERE SN L,
WA 10 msec LFTHB 2 &6 b, 5D
{EIERID 5 DFEFRBAM EXELD. Lo T,
{BigR5 > &> DFEFBENM X SEP Tid <, BilE D
BRIz &S, oK, e OB ORIE
DREEH 5, BLIHBIC L > TEU TR
BEXTHLEEZSD.

% 72, MERIB OB, DEROREE b
DA —& L TCdelay B &, TEMHEZ B
FEBREINE LI, &5 IAEOMEE
R 72T, SEOFREMD S 12LER
OEE IR EINTWEI D ERbNS.

Tk, REMRE, EfE e BRI 2R
2, FRZROMENEELRL Ty
5 EFRHEHSE SN0, BELID S
LERbNZBEEOREEMBL, £ho LD
E) o SEOFHRBHEROBHRICOVWTEZS.

EENS T TICHNHEATIE, BEROERN
HOXEROFIZ L, EFANERFRICL TREM
&, IEdhE 0 BSUHIE CEER LR S
FROBEHEFEH L HEIRY 52w, b
Tz, B 599 ) long-loop reflex DAL
OHFT, A7 u—X AFOIEF IR % FEIH
R CELME L TIEER 0 o ¥R 27.8 msec,
RIEHT 10 £V ORER BT, o OFER
L ORFE» S, Zh % long-loop reflex TH 3
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ERRT V5,

Long-loop reflex (BN —7RET, BERBK
5, BUF LLR &B83) &%, B\ OBEMRATRIE
PDARBEROBLHIIC LY, DX T O/
W, B L SMOFRE N L TREREO 4
HHBEREEIELNIEHRE WD, FHIH
R4 CIE PR 2 BEURIE L C RHERRES > & 5
B R T 2 FEERWIES, EEATE
LERIC 13 LLR 3EE8 T X 20, BOBIIUH
% FERERN kT S ¢ 7RRE TR % & LLR »8
HFINBZ LRI ZDBE, 2R3
msec DEREFCMERHIERL, RWTH 25
msec THEBHKED, ZLTH 50 msec T
LLR s T3, a5, 169 ®
Upton 5 1z kT, 0 LLR iZpEEIMEDR
BICONTHATEENS. 2L, LLR®D
FRERFICOWTIE, FREERE: LT, 8K
B M8 (transcortical reflex) , & #—ERH—
L6 ES (SBS K&, &>+ 7 AMERERST,
RIMERIR & U T, BIREEME ORI
A REKIG, HEBIC X DERS N2 HRK
REN 2 ERRZ BRI SN TE T 5 28,
WERERIZRWE I THS. 5E? I3, ER
F B L ORI R DIREEE T B ERI
DREIH 6, D &b FERAREBELET
LEMHBESIITE L, &5 LLR ORILEKIZ SEP
DENEFR—EZEZTVS . ROLEZOWTIE,
BB 5% 13 T FERHE, Stanley® 1358 % 72 13B8
iR R E2 b O IIEEHE, Gassel™ 12111
B L BE T 2 LTV 5.

P E@ LLR XEBXHEE U7 RO A T D
FroBizboThy, REME, EbhEsr
BRABL T2 OXE T Of Tl W EEH»
SHERMEBEMZEH LU SEIOHE L IZRRS.
Lo L, BEQEGER L BRORGERO 2
EEOFZHMBMISE SN, T OEREELIHI25
msec % AUZEML T3 . BRAEL 7-f
BOXETZZWH»SFRMHERE2ZEH L 72
b DIz Delwaide &' DFHELRH 5. oL, BE
R % B SUEIEL L , neck muscles, deltoid,
soleus 2» 6 RIRFICHER 2 EH L, 3 DDHD

1 Tix neck muscles DOERENEDEL,
soleus DEEENFZIRELI LS, Tho D
HEOLKERHDOLLR TH 2 LBRRT W3,
Gassel' %, LLR 3R~ OHIEHILEL L
R EB R G2 - TR e O LR T
w3, Lledio>T, R0, REHE, Eh
BOBSHM CHEBER» EHL ZHER D
LLR cE4T2EE2 5.

347 u—-XARBTIEBCBL T, E
HTWEERDHIw LLR 85FF a3 <, LLR
DRz DIC I F 70 —X AR LIELIE
WMREENRTWS, FHELY LcEER2b DL
Zzonb3F70—XAD%LIE, FERE
Bl 2 RICEN S N THIRSNTED, K
BRI+ 70— AB1F5 LLR 3RO
WEREL, MER 4 70— X815 LLR
BRI KIGL T8 HOHRELZEL S L3
w5 EAS™) . Satton 50 1%, H¥H
BRI L REHE S 4 7 a—X 20ERIT, A
IEH MRS AR I LLR B X UE R
ED SEP 2588, 20O LLR BEERERTH S
LEZ T, LW RFERIS A 7u—X R
EFRAGICTEAET 5 LLR YR THE L IIRET
H>55EWEL TS, —7, Hallet 5 1%,
BEREREFAOLFMEI A 70— X A DHIRE
REFRIC S BB L UMECTBREL T, 7
BN EMERN B A % 2 (MDA L D
BEW) I EERHERL, 34 70— ZDEFEH
FUMHEEOMNE, $hbbEEICH S E
Zlz. ZOMBE I 7a—-X KBTS LLR
13 SBS K& LBHE#ENH L £ SN T W59,

Z 0, FE1RHRZAHLIC LLR © key point
D5 EVIFIE, SEORBHEE, EPE
DESHIEIC & 2 BB/ 5 OFRAHER DI
HHEFIORB R 52 2. B11MHEZ%IE LLR,
FTdH SBS REFIZ & > CHEELERERFOLA
bha.

&£ Z AT, SBS KX, BRI SWIZX o T
FxaicBWwTHs iz s h, EHEERECK
B EB < LLR £Ez2 6hTw3. 201,
4R, ¥, B MZBWTO SBS KA b g S
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n, ZOROEIFEL L TEBEE, B0
FELTURBXED « EERETHL EINT
V% (Shimamura 529). LISk, JEFXHECOK
HTHEEBPASINTETVREY, 2TWCBW
T RS AR A MEIS: DRI B AR ) & KBRS
WSBSREAEBEIT L RESINTBY
(Shimamura & Akert?V ), .0 A8 X E
OEERHECIRE SN TV A LT TIEEWY. Eb
BT % SBS K&t & LTk, Shimamura 522
HSHT R 5 0D BRI Hh vz BB e % BE SR
L CHIS B2 & 8 H U 72K 70~80 msec D
HEMEEZIREL TS, (EFE? 1, EE
ANENFRZ, RETT (HIEERH ORREIE
LC) EEHREE2ESHIBM L CRIEH» o &
¥ 50~80 msec OFEMFEH L, 2k SBS
Kt LTw3a, LT, FIBGHREORE»S,
t b SBS K2 HEE 254 LT, Ey
g E 5222 L 2BETT0S. 7z, B
B (90 V) DBz, ¥RF 50~80 msec DI ITHE
X, X512 80~130 msec DR RO &
BT, 202 DDFEDOMIZ 30~50 msec DHFHEF
EZRHDHI NS, BEOWBERID SO
iz odE» S DREEEZ T 5.
EHA®DLLR %, EHACHEENEZ S €72
B DHBETE S LD DM L DIRES10
THDLH, EBEOHRE L, BHEORFHEFICH
LLR 2BZEL T2 SAMMomeE L 3R 2.
FEA D BEHIB D HEE H A TH23 b 3700
s 2% (BESY), X THOBEEL
(HE>®), H2VIEMEET (Stanley?,
Upton et al '9) DA 13ZEH D LLR 1381
ETERVEWI IS, EHEDIBRTWVLD
k31, ORI LLR 284 37290121
HHEENU EOREEENLELEbhS. &
E DOEIER 2 & OFHHERITLHIFICHE O N
72D TH B, METCESREOME % b
T3 EBADEHLYPTWI EBEEEN. &
7z, VERE DS \IRIBEHE O N2> 5 O
BXOEBHTH 508, EEE 30~50msec TD
2 O R HEE2BEL TWwaAiE, SHO
BRIELLTWYWS,

(3820% %35 1994)

25T, fEERIZEIINER O Z T
TW3DT, MHREXEOH T 2 R D
FEEHTALERD L. ROLEOEREHRE ORI
Y EEr B I REEL T Pal
momental reflex #3% % %3, Reis?® i3, IEHA
OREGHE, EhiRicEEEOBESRE Y5
ZH5ZLEDA NTA G SHBERIFERT
x52k, HlEE#®L T2 L2 DKL RS
ORIBTHRICA +F A HOFFHHERIR S
N3k, EoRFlME®RS T3, HEOH
Hi, EHO5 oA, HHROMEBLEIS L
BPEEL. FLT, 2ho OREITEERS
LRET S L L, PRI 525D
K&t (general nociceptive reflex) O—& & FH
ZTWwW5, #E 5 [EEk I Palmomental re-
flex i3 general nociceptive reflex D—F &%
ZBDBFETH 2 LABRRNTVE. ZOHR
3L T, Shimamura® 1%, 23 28R LT
HREHRL W L E BRI Nz % & B
TR 7 & R 0D th O E B M ARME D & FBFREAL
NEHTEEIEE, 25 DBMOERRE
HEE 2 O O R RERA R R H T 5 R8T &b
RTW5 . fHIEH EEEOIEC L VERE
EEMNRI DY, ZOBEFEERFORIED
—EpcEENS. DI i3, REMHE, Ef
HEANDEBESH B general nociceptive
reflex #5|E#Z L7-WREMZRET 5.

PLE, SEOEEROFERGERNCEENH
ZrBEbhdZrizonTiniys, REMHEE,
ErhfE O BIRENC X > THEFK I WIBIEH
OFEMIZLLR £EZ2TLEZE5THS. L
»L, ZORE, BFEOHMITHTHE. B
B oA T, SH (BEF 30~40 msec) FK.D
PR HE— FEBERERR A — BB T UG & v D R
THIT50wbWw3 SBS K& T, L (FEKE
60~70 msec) IKIEE 2REHET 5 LLR &%
Z5.

LIAT, BROMEBCRLIE ST, &
Bl o R BRI O%5E & MENFIRI RN
O RB R DB E DIEEH» S5 OFRHE
MOHREL T 2 &, STICRELL» o2
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2, L ¥ IR FIEIERE O MR D T b3
ot BEIITbNTE R, RIEL -#HED
YR TH» o EH L FERHERICBWTE,
LLR 3EHH OLHIC ZFERINLNT,
HEOEEIGERIC DAFEFRINDL LS. T
DENSHDBE, L DA LLR OBESICEEY
TRLEHEZZITH A, BHEETIRINAU
FoOEBEIFTER Y. 7272, SEE LEORE
HERREL DL ZEIIRBENS.

3. RE#HE, EFHERHOHREOEICD
wT

WERONE 2 WCRLIE 31, REMHEHIEK
DFE DO FBIEFHZERIE OB E X D b [EIEA
OFFKBEMOHBEENE > 72, Lanz 5291
FhE, RBMRE, EREiitcEe - 7 -
8 SEREET L 56 1 BEEiOX 2RI TWHDT,

TR L IR OB IR I3k <, R

BN 13 RB RIS O DS HBREE W Z & D
BRI OM R, 7R, B L2 & S, R
HE DML ANBMIEFER ISP TVLEEZS
h50T, REWEREOSE DFHEBICHE
WG 2 1 RIBGERE 3580 o 1o D TR VL
LhHREns.

4. EEANERFHREREDILE
BROMES, 6, TWWRLEEI K, EXE
NS 2L, RIRBEBEDSD, ST, L
EHICHIRENE L, £, B ORHGEREE X
EL, BREKE» o7, Bz, R0 S
D5 DHBENEL 22 DOWEHNTH-o 2.
E#EA L FRRERE O LLR O HIRAERE 18
T2WEOHE X, TN HREHEOZE T
D> 5 DFERGBEMOKE THL. F5Y
X, Ao OCERREREE » 23 2 FHms)
THEO LLR »SZ8E 1284 L 72, Conrad 527
1 H FRIE FR S DFREEIC LLR 289804 3 5 VI3l
LT EHMELTVSE., BESD 3, KT
oS T PIET 2RETHBL 25,
B AT LLR 3 T & b o 1o, HiRHiE

FEEI191B1D 5 55761 (30%) 1 LLR 3% 5
., LLR OHERITHEEEE 245 HFicE»
ShEMELTWS. 512, MNEREEGT
FEREIRE 25 B4 LLR BSHIEELPT W
EHMELTWE. 20k 3, FEREFITO
LLR OHIBERE ZIER NCHRTEDS T2 v
SEEMIMT 5 LI PMNDH DD, ZDEWVIZ
DVTHEBERT> TV 2WMEIZEEORD 14
TRV I ICES.

SEIE, BESDY XD b &S ICHOWESHIM
EHV, E-RBEREOTE T & 3R 55
SOEHTHBDT, ACIKEEZ VLA, B
= oD E LRI ik REREE ST LLR O
BAAENE o 2. TIE, SRR E
H5E LLR OHBHEENE S kb hnd T
ThoH, BESIE, LLR BIEEATIRA S0
DG IAE DR 2 Z T T 5 EREL, HiX
TRREE T3 2 OIIEHID D NLIIREEDSE Z 5
FreEZTWS. %7, BHS® X, LLRO
TR ZF DOREBEOWTNOFFOHEEBIC L 5
THEID I B ERRTWE. FRREREICE
\J 2 SR OFEFKEL O HBEE ORI, RUH
B RKIHEID & DFFBEAOHBSRE DD ,
BRI IEFREE T & > OIS LM B
WA, RKEHEOBEEIC LD, OGS
DRI NTAREDH Z o Teled b EZ S

IEgE, REMEORIEIC X 2 EiEf2» 5
DOFEFBMIC ITHLEBE VL, SHRETEY
EE PHIOFED AL TR EHE T W LT
ETHD.

ez ehln, JHE L CREEE - ) IKE

RRZUANEY F—yavRl R #EaRcEHe-
LEd. £/, AR B Z W R)IIEERK
AR Y v 5 —, IFERKE I NEY) T - a >
BBV NEY 57— 3 VEROSMIESH W2 L &
7.
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