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Effect of the increased sympathetic outflow on the changes of
muscle tone and central nervous system excitability in chronic
stroke patients
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Abstract The purpose of this study was to investigate the effect of the increased sympathetic outflow on the
changes of muscle tone and central nervous system excitability in the chronic stroke patients. This study was
conducted from October 12th 2009 to December 4th 2009. 30 patients with chronic hemiplegia for at least 6
months were participated. Before and during the mental arithmetic, static handgrip and post-handgrip ischemia
tasks, the central nervous system action potentials and global synkinesis level were compared. The central nerve
action potentials were measured with H/Mmax ratio and V/Mmax ratio. To obtain global synkinesis level,
surface electromyography data were digitized, processed to root mean square. In our study, The global synkinesis
level during knee flexion and extension was decreased in the mental arithmetic and in the post-handgrip
ischemia task(p<.05) but not in the grip task. Also, V/Mmax ratio was decreased all in the three task(p<.05).

In conclusion, we know that the central nervous system excitability and the muscle tone in chronic hemiplegic
patients were decreased by the increased sympathetic outflow.

Key Words : Chronic stroke, Muscle tone, Central nerve system excitability, Sympathetic outflow
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[Table 1] General characteristics of subjects

W wd E o A% A
) 712N G)) (cm) (kg)
30 45.7 534 163.6 60.3
+36.51 +9.56 +8.84 +6.76
3.2 & ZIEE Hluw
3.2.1 M Mot Zo| £t 22 U MM A GS
& Hlu

TS Aoz Fofgt 2Zpol7h AATHp<.05)

[ 2] eHiF A 59 &84 =5 4
Ho}
[Table 2] GS level change by knee flexion/extension
before & during mental arithmetic

A Al GS &

Ak A 4 F p
&£0d =5
+0. 3 +0. .
2GS 2z 0.906+0.78 0.559+0.59  0.007
234 AlA
=T e e 1.489+0.95 0.670+0.69 0.000

GS: global synkinesis
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[Table 3] GS level change by knee flexion/extension
before & during static handgrip

A3 % b

HEL

A7/ A

N
&Hd =5

+0. .949=0. .
X GS Sz 0.906+0.78 0.949+0.96 0.747
2314 A)A
X GS 4oz 1.489+0.95 1.392+1.10 0.331

GS: global synkinesis
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[Table 4] GS level change by knee flexion/extension
before & during post-handgrip ischemia

At 0] 23 23 9% A4 A GS

A % ad A7 5
A g % P
=ud = 0.906+0.78 0.650£0.64 0.037
G5 e 9060, 6500, .
sl }‘\‘]Xd 1.489+0.95 1.164+0.84 0.000
+ +
Al GS & ' e : e ’

GS: global synkinesis
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QAF AA] M3t F9] H/MmaxH] B V/MmaxH] ] H3}
FE golE7] fl dEEE HAPS AN 2
H/MmaxH|= SASHH 02 {2t Ao|7} gl= Ao
veh e, ViMmaxBlE {23k XpolE 2 th(p<.05)
(& 5].

[ 5] &4F A3t F2 H/MmaxH] % V/MmaxH] =]
[Table 5] Comparison of H/Mmax ratio and V/Mmax
ratio before & during mental arithmetic

(%)
ik A ik 7 P
H/MmaxH)| 103.1+64 115.7+58 0.050
V/MmaxH]| 102.657 81.1£50 0.007
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[Table 6] Comparison of H/Mmax ratio and V/Mmax
ratio before & during static handgrip
(%)

AR A A F p
H/MmaxH| 103.1+64 115959  0.054
V/MmaxH| 102.6+64 78.£49 0.012

333 H71 & o€ T2t F2| H/MmaxH|
V/MmaxH| H|n
F7] & 38 A7} F9 H/MmaxH] U V/MmaxH] 2]
Holg otops] ofel hgEE wAYE AAT Az,
HMmaxtlo 4 B0 2 fof3t Aol giglot,
V/MmaxH]o A= 83k Xl HATHp<.05)[&F 7].

[ 7] 371 & 3E
v
[Table 7] Comparison of H/Mmax ratio and V/Mmax

ratio before & during post-handgrip ischemia

(%)

1} 9] H/MmaxH| ¥ V/MmaxH]

7 & B
CEE 38 5 P
H/MmaxH] 103.1+64 115.2+68 0.128
V/MmaxH] 102.6£57 86+50 0.023
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