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(A Study on Estimation of Numbers of Motor Unit related to the
Widths and Distribution of Endplate in Neuromuscular Junction )
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MU (motor unit) related to the widths and distribution of end

plate in NMJ (neuromuscular junction) of biceps brachii is proposed by varying muscle parameter statistically in EMG
model. This work is done by designing MU-simulator and EPZ-simulator. The proposed method was compared with the
results of previous researchers. The proposed MU-simulator generates SMUAP (single motor unit action potential) and
CMAP (compound muscle action potential) signal similar to detected SMUAP and CMAP signal obtained from muscle.
The EPZ-simulator estimate the numbers of MU by varying the widths and distribution of end plate in neuromuscular
junction of muscle. The results shows that the numbers of MU was estimated about 450 ea. and muscle fibers was about

340 ea., end plate widths was about 6 mm, and end pl
comparable with the method of anatomical studies.

Keywords :

T AR, A Egsta HAAd 7 7S
(School of Electrical and Computer Engineering,
University of Seoul)

" A e,y A4

(Department of Electronics, University of

Bucheon)

A3 4, Qlogic
(QLogic)
HAedab 201192¢€8Y, 4 gad:

sk

2011374164

HT =2

ate was randomly distributed. The proposed method may be

MUNE, motor unit, SMUAP, CMAP, MU-simulator, EPZ-simulator

LM B
<A X (electromyography, EMG) A&+
2RE A A7) A9 A=o] Al
@9 (motor unit, MU)ZE AdHo] 4 H/7
24 AP
o] wj 5o dojutar 9l
AlBAIRE A7 A7) =T

o)

o]



82 NEES WERe BB 23 20 mE 2509 49 $H0 B A7 0158 9
end plate zone
3 @7[M]L(’\\J
o | noresms o B o |
S IUAD Motor unit simulator End Plate Zone simulator
Soisiton abtomical stiutoarect bocpr-mmdd) withe and dhstision eedd phtu-ton;
6]
Estimation of MU number
a8 1. B =20 5BE
Fig. 1. Flowchart of this paper.
ANA 7153 We Ho] EAzolth MPS(multiple point stimulation) % STA(spike
THAE AT Aol AMAE Yoz S ut triggered  averaging) ", MUNIX(motor unit
gt 259 Rl ARE dopdl 5 Qi) o] g number index) WY So] AAHo] gt ojE A
AE S5a7] Hstel 25 RdEs 3 MUY A FATFAE] AFolA = F3Hend plate) F(widthds)
B3] #g A7 AEE L vk MU= skl 4l 3} 3 (distribution) W3t W& MUS ARE &
A3 1 Aol Awiets FEAFER TAEY 5 A AT wepA 2 %% gAE BH 2HEe) I5EY
72 7)ol P& olgate] ALK FFR T F3} Bxol u}
AdWrH oz MUQ AHE MUQ F(E =l & MU +& ‘il‘z‘js]'t A2 s Atetdh
MU9| 2 xd3h), MUY Z4f F(Ehte] MUel B oApo| = A7) Aol ok 9 x|}
23 2AF9 4), AEL % (conduction velocity) &< SMUAP?] H|Z4 MUNES $33ste] MUY 45 F
ofwjgity, MUS ARFH #ofe] A= MU 4 Ashe= 7158 MUNE W Hof d7]|a=3 ks
fr & 2 AEEE FHFor MUY 4 FAECE A Z(voluntary contraction) S22 25 E MU +& F
A 7 2okE Y vk ARE MUY 247 A3k MUNIX WS & #=itolA AlQtele W
W AEEE 2HHol A7ZA Roeleveld?= volume Hlul B
conductor RHE-& AREstY  GUEEHIEEHS]
(single motor unit action potential, SMUAP)E A4} o. MUSl &= =S st AIEdI0IE AA|
o oA Fhe] MU AREFE IHS X%]/\lé}‘zii,
Zhou"= wavelet W% 71%& o] &3kl SMUAPY| ¥ 79 1€ ¥ el sFmelh A WA o)rue

Bl (shape) & F7438ta SMUAPS| & 75 :‘i‘r/—‘wg}‘ii

A= MUS 4 4 #oF2A4 MUNE(motor unit
number estimation)o|2ti Ezw o] AL FAYshA}
(amyotrophic lateral sclerosis, ALS)?] &3} X g
7he] 7te] AbgETH! MUNES 714 Zéf‘—i}@ W
BA A AL

Zolo] AR MUY 42

U oA ddHog EVlesta ol9 #Hd o
= A9 ®HaE Zo] gith 1¥EE MUY & 374
371918k tleto. 2 [S(incremental stimulation) 34",

S2HY 1 % MVC(m;
e 2l s
s teow

voluntary contraction)
=3kl SMUAP(SF 13

NE AE AAE MU-A &g
(motor unit simulator)E ©]-83te] SMUAPE A&
olAd sto] shite] MU 23Hd 2AFTE T4
otk 7 WHAR o]Fukte] AwjAlARl C5 294AlA
(musculocutaneous nerve)oll A7|A=S 7hate] =g

85 72 9] (compound muscle action potential, CMAP)
S A=k 7 Ve, AAY EPZ-AlEdelH(end

=



2011 9F MXASSs] ==X H 48 & SC H

plate zone simulator)@ FTHTFZE HFO] ZPAEA
CMAPE AlEdeld 3t MUS +8 FA3kAh

1. Motor Unit AlS20[Ef A"

oA AAlE MU-AEH OB = MU 45
&2 pxo] 2A4% i ~Rd(line source model)
o] &3l SFAP(single fiber action potential :
FEAS Fotal, 259 7|E wiebuE
setE S 4€AA  SMUAPSH

¥ SMUAP9] A& o]

she] S3E dsoR

o 3
MU-A| &8 o] E

|

T MUY
, TF 2

=
47,

A4+ 4 (number of
muscle fiber), A =&% 59 7] (basic) o}
ghEle} MU 27, <4 A 5o g
74 (probability and statistical) F#HE S 4H s}

aFth Eg MU 24#9 & <59 27 5
S oz WA & == GUI(graphical user

= T o=
interface)& "FBO.2 FFE AlEHHE A5

o]

o}N

o
T

. End Plate Zone AlZ3|0|E AA
oAl EPZ-Al &8 o8& A A5t
of we} MU 757F ALA F45
Stk T2 AT 259
2Rt EAMA I Stalberg W H 9
Aol Aitsh g,

Z2 2 mm, 6 mm, 10 mm= 1

H

Fu9
ohe

e N

B r

> 1

£

=
o
rﬁ
s

SN

@ 1o o
to

2 4
PN

—U

10
%}\a

uhr

Fig. 2.

Shape of end plate distribution.
(each dot indicates end plate).
(a) randomly distributed
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