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KO EAHEY—2 PV fE (Fig. 1 ®A, B) 251
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%, Japan Parkinson's Disease Rating Scale” D

Fig. 1 An illustrative torque curve.
Data are from a patient, tested at the left knee at 5
r/min. A = Maximum peak torque at extension

(Ext.) ;B Maximum peak torque at flexion
(Flex.) ;C = Time to maximum peak torque at
extension ; D = Time to maximum peak torque at
flexion. Note that in this case the maximum peak
torque for extension was obtained at the fifth repetition,
while that for flexion was obtained at the second
repetition.

Table 1 Maximum peak torque (N : m, mean * SD)

More affected side Less affected side
5 r/min
Extension 36.0 = 13.7 420 £ 120 NS
Flexion 218 £ 75 258 £ 73 NS
15 t/min .
Extension 192 = 9.1 262 *11.7 p<0.01
Flexion 16.6 = 72 20.0 £ 6.0 p <0.05

NS, not significant
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Table 2 Maximum peak torque (N - m, mean = SD) SFEWI59.60%, TIRE Y W7237 R) OEFEELZ Y
More affected side Less affected side —)Vﬁﬁ& I ( 5 w)’ I ( 7 M) 5 £ (FHI ( 6 WJ)

All patients (n = 23) D IBERECHTEL, REHEEDS r/min, 15 r/min
Extension BLU30 r/min® 3 BB L TR L. S5z
Stmin 411 % 218 479 + 262 p<0.05 o . o .
15¢min 21.8 * 144 298 £°199  p<0.01 FROBRBY —27 b7 BPSHIRKHE — 2 b
Flexion V7 BERE (RABY—2 bV 2IcBET 2T
Stmin 255 + 111 301 + 145  p<0.05 OWE) LEM L2 (Fig.1 OC, D). ZOERE,
150min 174 + 137 29 + 138 p<0.00l s .
Mildly affected group (n = 11) Y- VEREE IBRCTROWThOREREICBVTY
Extension ﬁﬁﬁfﬁﬁﬁﬂ k 3F§1ifﬁﬂ k D ﬁﬂf‘ﬂ%k% ¥— 4 r‘ ) /4
Smin 335 + 163 435 + 244 p<005 AL RO 72D L, ¥ —LEEE
15¢min 163 % 10. 24 * 13, <0
L I8 XCMBETIZS r/min 128V THERER N A
Stmin 207 % 85 277 + 118 p<0.05 FEMMICHRBERGE — 27 bV 2 VNS VB
15 v/min ‘2&2 £75 182 * 95  p<005 ZH Y, 30 r/minlZ BV TIZHERE AL ASIRE 7 7
Moderately affected n=12
L oemely s o (1212 CHRERCRABE =27 U2 AN S o
Somin 481 + 24.7 518 £ 282 NS (Table3). %7, ®RAHE—2 V7 BERFR T
IStmin 270 % 16.1 366 + 229 p<005 BRIRTOBOH LW LBEREICB VT, FER
Flexion e TR 3 = N =
Somin 297 + 186 14 % 168 NS B EIEENN L O CTHEE 2RO Lol o
150min 22.1 + 164 273 + 161  p<0.01 & &Y (Tabled), torque curve patternidfg7-s

- NS, not significant

Table 4 Time to maximum peak torque (sec, mean % SD)

More affected side Less affected side

Table 3 Maximum peak torque (N - m, mean = SD) Yahrstage I group (n=>5)
- — Extension

More affected side Less affected side S t/min 059 + 020 072 £ 020 NS
Yahr stage 1 group (n=35)
Extension 15 t/min 020 + 0.09 024 + 0.11 NS
5 t/min 438 + 155 546 + 32.1 NS 30 r/min 0.12 + 0.05 0.13 £ 005 NS
15 /min 228 + 98 296 + 152 Ns Flexion
30 t/min 156 + 7.7 193 + 89 NS S r/min 1.02 £ 035 1.04 = 0.54 NS
Flexion 15 t/min 035 + 023 047 = 0.13 NS
5 t/min 260 * 8.0 301 £ 160 NS 30 r/min 0.14 = 0.12 0.10 + 0.06 NS
15 r/min 163 * 7.7 222 + 121 NS Yahr stage I group (n = 7) '
30 /min 15 * 7.1 155 + 7.1 NS Extension
Yahr stage 11 group (n=7) 5 r/min 0.60 + 0.18 066 + 019 NS
Extension 15 t/min 027 * 0.14 025 + 009 NS
5 t/min 396 = 15.1 484 = 225 NS 30 tonin o1l 003 010 < 0.03 NS
15 t/min 243 = 111 328 + 176 p<o0.l ;
30 t/min 179 + 113 270 £ 156  p<0.05 Flexion
Flexion 5 t/min 077 = 0.32 091 * 0.54 NS
5 t/min 266 + 11.1 32.5 + 18.0 NS 15 r/min 030 = 0.15- 0.34 £ 021 NS
15 t/min 203 + 9.4 24 + 159 NS 30 t/min 0.13 * 005 0.15 + 0.08 NS
30 t/min 165 + 10.8 188 = 13.0 NS Yahr stage Il group (n = 6)
Yahr stage Il group (n=6) Extension
Extension 5 t/min 0.54 = 0.18 0.67 £ 0.39 NS
3 t/min 363 % 305 605 *357 NS 15 t/min 0.18 £ 0.12 020 + 009 NS
15 r/min 313 =195 424 £ 286 NS 30 t/min 0.10 = 0.04 009 £ 003 NS
30 t/min 236 + 155 279 + 155 NS .
Flexion Flexion
5 t/min 355 + 235 367 + 194 NS 3 r/min 0.89 =+ 0.1 0.97 % 040 NS
IStmin 259 + 221 31216 p<ol 15 t/min 0.25 =018 026 £ 014 NS
30 /min 164 + 149 235 + 163 p<001 30 r/min 0.10 * 0.05 013 + 006 NS
NS, not significant NS, not significant
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HE—2 MV IENEEICKRE o7 ThDD
1 F B A 2 BB EB R B D A
# L Tw/ (Table5). —%, BETIE, 5 r/min
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Table 5 Maximum peak torque in group A (N * m,
mean % SD).

Maximum peak torque values were compared between
the first and the second sessions.

First session Second session

5 r/min

Less affected side

Extension 32.1 £ 101 393 = 48 NS
Flexion 25.5 £ 69 26.1 £ 43 NS
More affected side

Extension 242 £ 126 347 = 87 - NS
Flexion 183 £ 6.7 20.6 £ 3.5 NS

15 r/min

Less affected side

Extension 174 = 538 233 * 49 NS
Flexion 17.8 = 4.7 17.0 = 4.7 NS
More affected side

Extension 99 £ 63 204 = 84 p<0.01
Flexion 103 £ 47 15.0 = 438 p<0.05

NS, not significant

Table 6 Maximum peak torque in group B (N - m,
mean * SD). .

Maximum peak torque values were compared between
the first and the second sessions.

First session Second session
5 r/min
Less affected side
Extension 51.8 = 54 387 = 172 NS
Flexion 288 = 7.7 24.7 £ 9.0 NS
More affected side
Extension 440 £ 54 255 £ 178 p<0.05
Flexion 276 £ 59 16.1 £ 59 p <0.001
15 t/min
Less affected side
Extension 36.0 = 11.7 240 * 11.1 p<0.05
Flexion 22+ 72 187 £ 7.8 NS
More affected side
Extension 27.7 £ 32 19.1 = 8.1 p<0.05
Flexion 214 = 3.0 106 *+ 3.2 p<0.01

NS, not significant

NI | -El ectronic Library Service



Yamaguchi University Medical Association

N—F YV YHOHHET 211

BE—2 PV EICHBEREZAD - 1235,
BT I MECKR2EECTERBEAGY—2 b
NWIZEFERBIE T LT, $£7215 r/min Tid
L EICHAN2 B H CEBEAHE -2 bV 7 lHE
WENMWEFFBIME B IET LTV, T4bb
AEIRBERL BT 1 181 I 2 18 H S E B B 1 1
BROLCH KT ORBLA SN, FEEMICEY
TUXEB AL IS 2 E T OR#A A S Iz
(Table6). BAE& Y, =%y VHoflids
FERR, WADMEITE & b IHEB) KA AL P
AFEHBHONPE R ST B, P—F vV U
B EOBRR L) EBHBEREN IS H 3dHT
5., L2L, B ro—LxREEICALIZE S
DITIRAEST L7 BB T, HB 4 XD s —
FUVERDOTEEE T, HNETRETTS
HEEE L DMENPZLL 2B L 2L,

V &8

SGHEO—HEDFRIZBNT, N—F VY UHOH
KB 2 S EBER DO SR L5, %
FEBRIZIRA ICEW L & o TL BEBEBEARIEEG
BT, WROIOLLETICE VER L EOMho
N=F VY VIEBOEE % %), EEEEKRAENED
WEPMRT 2BWEMSHS» LR, ShE
DT LU, S—F 2V UIFORE AR OM
HOFRPDICHhZIDEEbh b,

X (73

1) Parkinson J. An essay on the shaking palsy.
The Sherwood, Neely, and Jones, London,
1817, p. 1. v

2) Koller W, Kase S. Muscle strength in
Parkinson's disease. Eur Neurol 1986 ; 25 :
130-133. .

3) Yanagawa S, Shindo M, Yanagisawa N.
Muscular weakness in Parkinson's disease.
In ! Streifler MB, Korczyn AD, Melamed E,
Youdim MBH, eds. Parkinson's Disease !
Anatomy, Pathology and Therapy. Raven
Press, New York, 1990, p. 259-269.

4) Moffroid M, Whipple R, Hofkosh J, Lowman E,

Thistle H. A study of isokinetic exercise. Phys
Ther 1969 ; 49 : 735-746. ‘
Knapik JJ, Wright JE, Mawdsley RH, Braun J.

Isometric, isotonic, and isokinetic torque

5

~—

variations in four muscle groups through a
range of joint motion. Phys Ther 1983 ; 63 :
938-947.

6) Hoehn MM, Yahr MD. Parkinsonism : Onset,
progress and morbidity. Neurology 1967 ;
17 © 427-442.

7.) Nakanishi T, Mizuno Y, Goto I, Twata M,
Kanazawa I, Kowa H, Mannen T, Nishitani H,
Ogawa N, Takahashi A, Tashiro K, Tohgi H,
Yanagisawa N. A nation-wide collaborative
study on the long-term effects of
bromocriptine in patients with Parkinson's
disease. First interim report in Japan. Eur
Neurol 1988 ; 28 (Suppl 1) : 3-8.

8) Nogaki H, Fukusako T, Sasabe F, Negoro K,
Morimatsu M. Muscle strength in early
Parkinson's disease. Mov Disord 1995 ; 10 :
225-226.

9) Kakinuma S, Nogaki H, Pramanik B,
Morimatsu M. Muscle weakness in
Parkinson's disease . Isokinetic study of the
lower limbs. Eur Neurol 1998 ; 39 : 218-222.

10) Nogaki H, Kakinuma S, Morimatsu M.
Movement velocity dependent muscle
strength in Parkinson's disease. Acta Neurol
Scand 1999 ; 99 : 152-157.

11) Pedersen SW, Oberg B. Dynamic strength in
Parkinson's disease. Quantitative
measurements following withdrawal of
medication. Eur Neurol 1993 ; 33 : 97-102.

12) Corcos DM, Chen CM, Quinn NP, McAuley J,
Rothwell JC. Strength in Parkinson's disease :
Relationship to rate of force generation and
clinical status. Ann Neurol 1996 ; 39 : 79-88.

13) Stelmach GE, Worringham CJ. The
preparation and production of isometric force
in Parkinson's disease. Neuropsychologia
1988 ; 26 : 93-103.

14) Stelmach GE, Teasdale N, Phillips J,

NI | -El ectronic Library Service



Yamaguchi University Medical Association

212 ‘ IWOES #53% #4 - 5 &85 (2004)

Worringham CJ. Force production
characteristics in Parkinson's disease. Exp
Brain Res 1989 ; 76 : 165-172.

15) Nogaki H, Kakinuma S, Morimatsu M.
Muscle weakness in Parkinson's disease : a
follow-up study. Parkinsonism and Related
Disorders 2001 ; 8 © 57-62.

NI | -El ectronic Library Service



Yamaguchi University Medical Association

N—=F V) VIEDOBIET : 213

Muscle Weakness in Parkinson's Disease

Hiroshi NOGAKI

Community and Gerontological Nursing,
Faculty of Health Sciences,
Yamaguchi University School of Medicine,
1-1-1 Minami Kogushi, Ube, Yamaguchi 755-8505, Japan

SUMMARY

Isokinetic strength of knee extension and flexion was measured in patients with Parkinson's disease,
to clarify whether muscle weakness is inherent to the disease. To counteract normal variation among
subjects, we selected patients with symptoms completely or largely confined to one side and compared
sides for each patient. The affected side was weaker than the other in both slow and fast movements
very early in the disease. In more advanced disease, the difference between sides diminished at the
slow speed but remained significant at the faster speed. These observations suggest that weakness is
inherent to Parkinson's disease and influenced by movement speed.

We compared isokinetic muscle strength between initial and subsequent measurements in patients
who could repeat the same testing later. Patients were divided into two groups according to changes in
clinical condition between the times of the first and the subsequent measurements. Although isokinetic
muscle strength is likely to depend on movement velocity in the early stages of Parkinson's disease, it
may be influenced by bradykinesia, as the disease progresses. Speed-force correlation seen in these
patients may give clues to the understanding of the pathophysiology of bradykinesia.
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