W FFol uE

A}
=

T T84 5 o

3 a7

A st Az o 2. Py e wa *
Ao st 2 o) 8 w2 e aal **

AW, G, ) A

5 X
.4 &
I. Arh g 2wy
. <-4+
V. &2 9 @3
v.d &

al
=3
RUS

o

Be #a

o

3

I.M

Fateb ol 2 b o) 25 alotgbg R
%, WS, sobeFe) AgtEe rmapo
She dgeo R Az A FYNA, oabg 2
oYY A, Ay A3 wy 2r5E us
A AR EHP o) F A2z wge 27
d, 295 4 28Aole} antEE 2E7,
A 255 04 S8gdolz R}

AT AL oF3k 259 e AR, 2] L7
A SR e B 284t o) Afolnt 7bed
LA ol o], A o]} gV 5o 7} ol bn)
AR A Eoll o o)) b 5o, M2tz e Exo)u
THA ] BFY L oA 7, o) 2)g g0l A}
o] zIkat 94 2 2k o) o) jF 2] b2 7he HAE
AT el 2R} de) o853 9ok

THEE Z71F A YehE )4 vz &
Fest] o] g AP oz s2go ey pgye
AR o2 GV = gl why 0 2 184 7] o) 5] &
e ol HZAA 1 sje) B o

o

=

-7~

19493 Moyers®oll 2] #-¢2 2 M%7} x 114
ol oi=o] A2tz el AL o) % &) 7x)
A7 2AAA N N Be a3 yre
A-gsla 9ok,

AL o]t B 7A) A2 ZHAE ) o ghe
= 7 ¥ 8950 s, Moller”, Steenberghe
¢t De Vries®i= o} & obgel| 4] A &8} x]o}dr}
Wold£8 Iaaue] ZolRboly st Me
Donald 2} Hannam®& 7] 2t x| 1} o] e}-27] 4] 41 2] 2
HEEC P F A 2o o) 3 222 284 o) =53
aA vepdrla st w3 T 2] 5=l ey
HAE /Ml Aotg PE249)7) oppr)A) Hka A
(fulerum) H&g-& b 253t g Ao 24
Azp2e] 284 0] Frlgbeta 819l c), Manns S
SAAFELY AFZ FRYRI} P group
function)itell W& wobolky gled 2w, Riises}t
Ericsson™ & 2 #}2jo] )42 H2ui 20}
T AT 2R} 2obsleola T A=
Tallgren $'22- s§hx] ol 2 B o} 4 4o
W] AT TR R G ge Ful 2t &
ZIAT 8 A5 o) zdol ] Algla 252 gag) =%
o] ol wls mcha sheic),

AL o] b B A A] g gl wpE At
TEAT ofato] 33k T2 McCarroll 599
of FALE ol 4] o] o} r)A] ey ol &
AL B2 A ol 4] o] THA B A ) g
P AR 7L i 25} 2o} 2910l wat = zh
= TEA v Aol n]x &= i A3} (short-term
effect)ol] of 8§ 2A-78}9] 71, Humsi 592 = = alobx



of fpol A PP A7} ZE 2F2 W2
T8N E Pl vRE AFE TAsig e
1, Naeije5-'9-& FAAE hAF o2 T4 539 o
A olepE71A]l g e 0 E 2 HFE
Ao Z¥A ofAtel d8) A3t 2y
o] 9} & QATFo % B85l A 2tA o] &) 4]
NFH P B A 2Zrre] F8A oF-e A
8 whslal=) Esha givh B3 B4 Azt
F2 o] FolA & W& A=A} AG2T2YA F4
off 3 AFr} 33, AAl= oltEr| e} 7}
S57H] A E olal oz &FslelAtel 2k
Al 2E5Z440 B 8- A} o wgla 9
10%-50 % %22 W& o] &7 A], o] o} E-7| &3
Bl e}E7| Eel Ao B3 2FZ A3 284
wstel vid A oFdol Fal dpsle i) R AE
Al 7)ol B3sle urolc),

0. oA7-CHAME

1. A4t

E5stobgole] 34 W RE By wY e
7o) AL, AJotA L] glon witA s} P FK
15 FAxge|Av JAadd ddoistm 2=} et
Aty 2173 (4157, 367 ) & A7 2 slel o
], o] &9 o3& 2344 27N 74A] () Fd e
24.34) Aok
2, oAby

8-channel ] bioelectric processor(EM2, Myot-
ronics Research Inc,, US A.)E Mandibular kin-
esiograph K-6 Dignostic system(Myotronics
Research Inc, USA.)d| edZs}le] w0 =%
AZe FHEE ZAsHo, PP A7 (
MPM-3000, Nihon Kohden Inc., Japan)& A}-4-3}
o WYY $5& 2B,

5] 73 A9} Frankfurt horizontal planeo] =} = 3}
e A2 o=t obs Autg AR g
F BHASTE 93 DI PG H 9 2F 2 A2
FAH SAFF AN PPatA Bsied
HAAAFTE 5 AE A Tt FFS7] 9o 23
st oh(Fig. 1).

sttt 9] AelolA A= 2 972 A
AHE A F 2 &7 EIhgd A A (tra-
nsducing probe) & H & Als}e} A1) LA 2 HP
3 o w3y el 10%, 20%, 30%, 40%, 50%
TELE 77} of22 7t o5 Bt FHeA mas

gl

Processus
zygomaticus
Upper orbital margin

.
Lower orbital margin

L
Fig. 1 Schematic drawing of placement of electr-
odes
Ta : Anterior temporalis
Mm : Middie masseter

2 E 2394 25 JFAE

Ay

229
T3t

o]} E Al MY FHol BB o]tEr &}
vjetg ] &e 284 it A2 ndn 252
Az ndA oFAHE v sty 93te] NaeijeE™
o] kgt LA AR FE Tt
85 %)

(noad S5

= 249)

T(mooanrareaad) W
2ggAS
2E YYRE A5 +100%
Fazol BU BHE 2L A4S 0%
SEan gATE A ~100%
ZRAAFE 100 %A +100% 9 9lo]ch,

SEEEESE)
_ (oloFE71E 2 - H g A2 Ae)

T Cleterx 2an4eteazan 1%
SR EEES
ojtE7 &I A== AY +100%
Gao] BY VAL 2= AS- 0%
alebgsl a2q gAdE A —100%

B A 2] = — 100 %ol A +100 % ) ¢ olx}



2 2o 2R, ol s 2ot Es A 2
A2} A2F 25E AT Y v A X
Paired student t-test, Anova2} Linear correlation

test& o] 434 EAshsict,

. o744
L ZEY 352 A2 239

A mgd = A ugtae 10%, 20%, 30%,
40 %2} 50 % FFol A w2 Ao 249
¥ Table 1, Fig 49} Zt},

>, T -
F5

Table 1. Electromyographic activities during

2. o] e}E7 23} vl v & THAEE

olo} B 20 2HAA I HluH e 10%,
20 %, 30 %, 40 %%} 50 % TFol A EEgHe] HA
wel 2}z ~19.72, —9.87, —0.49, 4.68, 6.70 %=
Z7)8131 2.0 (P <0.001), Bl 2H-E-7] ol A T84 A
& 7t oAz 2561, 20.46, 14.89, 9.85,
8.73 %2 7} A8l thH(P<0.001)(Table 2, Fig. 5).

Table 2. Electromyographic activity indices of
clenching and non-clenching side during
maximal and submaximal clenching on
first molar area.

{ Unit : percentage )

maximal and submaximal clenching on Clenching side Non-clenching side
first molar area. Max. 6.80+/-11.21 3.634/-13.46
{ Unit : microwoliage ) 10% -19.724/.26.97 25.61+/-28.48
Masscter Masseter Temporalis Temporalis
Clen. wide Non-clen. side Clen. side Non-clen. tide 20% -0.87+/-22.40 20.46+/-25.64
Max 171.894/-50.39  146.114/-59.35 159.234/-36.7% 146.334/-48 85 0% 0.494/-22.23 14.89+/-24.58
10% | 25300180 285640135 267441135 14.68+/-0.83 g
40% 4.68+/-18.31 9.85+/-25.81
0% | 39484189 383142197 AW 198 24334158
ks 3 52,75+4/-2.5) 50.73+/-2.41 $4.974/.2.35 14.444/-1.79 0% 6.704/-16.40 8.73+/-22.39
avt | emone276  63R4e283 655857244 46.5R20R . .
- it Mazx : Maximum bite force
0% R1.43+/.3.10 T74.564/-3.19 19.964/-2.60 52.58+/-2.43 . .
‘ — % — % levels of maximum bite force
Clen, side : clenching side Values are mean -+ / — standard deviation
Non-clen. side : Non clenching side
Max : Maximum bite force (%) Muscle Activity Index
— % : — % levels of maximum bite force 30
25 ¢
Values are mean -+ / — standard error 20 \‘ Q clenching side *
15 .
(aV) 10 T~
o Activi d
90 W Masscter on clenching side ty 5 ‘/D"——‘u
e Index Masseter, N
80 ] Masscter on non-clenching side 0 emporalis $ 4 4
70 W Temp. on clenching side -5 10% 20% 30% 40% 50%
M Temp. on non-clenching side 10 Clenching side *
60 15
50 i
46 Clenching effort (%)
30 ‘ ! Fig. 3 The muscle activity index at the clenching
f° ,_ levels of 10 %, 20 %, 30 %, 40 % and 50 % of
0 ‘ .

10%

20% 30% 40%
Clenching effort (% )

50%

Fig. 2 Mean Amplitudes at the clenching levels
of 10%, 20 %, 30 %, 40 % and 50 % of max-
imum occlusal force
Temp.=Anterior temporal muscle

maximum occlusal force *==P<(,001

3 HE o]ehEY)A] BT EF A 2R
el A o] vl AR e HAEgE ) 10%,
20%, 30%, 40%, 50% A aFgee] A=l
whe} Zbzb 10,34, —1.24, 4.68, 7.18, 10.90 %2 Z7}
3l L (P<0,001), &% H29 v A=
zy ggeell x4 zhz} 3338, 2546, 20.95, 16.23, 15.47

%2 73489 (P <0,001)(Table 3, Fig, 6).



Table 3. Electromyographic asymmetry indices
of masseter and anterior temporalis during
maximal and submaximal clenching on

first molar area.
( Unit : percentage )

Masseter asymmetry Temporalis asymmetry

Max 8.90+/-13.65 11.07+/-12.84
10% -10.34+/-24.16 33.38+4/-21.82
20% -1.24+/-20.24 25.46+/-22.57
30% 4.684/-17.29 20.95+/-22.63
40% 7.184/-16.49 16.234/-20.33
50% 10.90+/-14.59 15.47+/-17.06
Max : maximum bite force

— % : — % levels of maximum bite force

Values are mean + / — standard deviation

(%) Muscle Asymmetry Index
as .
30
25 \.Qﬁa Temporal muscle *
20 .\
Asymﬂ'tu'y1 5 . .
Index
10
5 . .
clenching side M t*
non-clenthing v
-5+ side 10% 20% 30% 40% 50%
-10
15 Clenching cffort (%)

Fig. 4 The asymmetry index of the masseter and
anterior temporal muscle at the clenching
levels of 10%, 20%, 30%, 40% and 50 %

of maximum occlusal force *=P <0.001
{uv) (uv)
O Al o Hx All o
o or———— _ *Tsod
S0%
w0 T
0 B R
0% 0% 0%
aof o .
0% 2% 0%
—
204 16% 10% 20 ""\m
10%
Clenching Non-clenching Clenching Non-clenching
side side side side
Massewr Anterior emporalis

Fig. 5 The asymmetry in the average amplitudes
of the clenching side and non-clenching side
masticatory muscles of a subject clenching
at 10, 20, 30, 40 and 50 % of the maximum

occlusal force =P <0.001
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[ABSTRACT]

In Order to evaluate muscular activity patterns of masticatory muscles and asymmetry
patterns of muscular activity according to the levels of occulsal force, twenty-one individ-
uals of age ranged from 23 to 27 years were examined, They were selected according to the
following criteria : 1) no symtoms of temporomandibular disorder, 2) complete dentition
except third molars, 3) normal or Angel’s class I molar relationship and 4) no experience
of dental treatment,

The electrorpyographic amplitudes was measured for evaluation of muscular activity and
asymmetric patterns of masster and anterior temporal muscle during unilateral clenching
at the levels of 10%, 20%, 30%, 40% and 50 % of the maximum occlusal force by use of
electromyogram and bite force meter,

The obtained results were as follows :

1. The muscle activity indices of masticatory muscles of clenching side at the clenching
levels of 10%, 20% and 30 % of the maximum occlusal force were -19.12, -9.87, -0.49 %,
so that activity of anterior temporal muscle was dominant than that of masseter muscle,
At the levels of 40 %, 50 % of the maximum occlusal force, muscle activity indices were
4.68, 6.70 %, so that activity of masseter was dominant than that of anterior temporal
muscle, In the non-clenching side, muscular activity indices were 25.61, 20.40, 14.89, 9.
85, 8.75 %, so that activity of masseter was dominant at all level and as the levels of
occlusal force was increased, muscular activity index was tend to decrease.

2. In masseter, asymmetry indices of muscular activity at the levels of 10%, 20 % of max-
imum occlusal force were -10.34 and -1.24 %, so that muscular activity of non-clenching
side were dominant and at the levels of 30 %, 40 %, and 50 % each of maximum occlusal
force, muscular activity was dominant on clenching side as 4.68, 7.18 and 10.9 %. In anterior
temporal muscle, asymmetry indices were 33.38, 25.46, 20.95, 10.23 and 15.45% at the levels
of 10%, 20 %, 30 %, 40 % and 50 % each of maximum occlusal force, so that activity of clenching
gide was dominant than that of non-clenching side at all levels, but as the levels of occlusal
force was increased, asymmetry indices of muscular activity was tend to decrease,

3. Between both sides, average electromyographic amplitudes of masseter and anterior
temporal muscle were correlated, so that as the levels of occlusal force was increased,
average electromyographic amplitudes of both side in same muscle were increased propo-
rtionally. But asymmetry indices between muscular activities of masseter and anterior
temporal muscle were not correlated.



