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ﬁ“ EFFECTS OF LOCUS COERULEUS STIMULATION AND NORADRENALINE ON NEURONAL
ACTIVITY IN THE RAT SUPERIOR COLLICULUS. KAYAMA, Y,, FUKUDA, Y. and
IWAMA, K. Dept. of Neurophysiology, Inst. of Higher Nervous Activity,
Osaka University Medical School, Kita-ku, Osaka 530

A stimulating electrode was positioned in the locus coeruleus (LC)
in urethane-anesthetized rats by the method reported previously (Kayama
et al., Neuroscience 7:655-666, 1982). Single neuronal discharges were
recorded in the superior colliculus (SC), and effects upon them of re-
petitive electrical stimulation of LC were investigated. The spontaneous
discharges as well as the visual responses were depressed in about 2/3
of the visual layer neurons (N=73). Facilitation was seen in about 1/6.
The neurons excited by LC stimulation were relatively more numerous in
the deep, non-visual layer. In some of the visual layer neurons the vis-
ual response was made more conspicuous by LC stimulation. This was
chiefly because the background discharge was more severely depressed
than the visual response. These effects of electrical stimulation of LC
upon neuronal discharges of SC were well mimicked by iontophoretic ap-
plication of noradrenaline.
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Effects of locus coeruleus stimulation and noradrenaline on
neuronal activity in the rat superior colliculus. Kayama, Y.,
Fukuda, Y. and Iwama, K. (Dept. Neurophysiol., Inst. Higher
Nerv. Act., Osaka Univ. Med. Sch., Kita-ku, Osaka 530)
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-7 RAUBEORFH T bhRKDD
CFEOE—7 LBIF—KLTW3.

#wARARbhbhORAKEDKILE S 4+
VEREOCREBBEEEP AL A EAX
T, RoEfir R, GHrdkstchs.
H»b

INa=IK =

ExatEx
Rya+Rx &Y

ML, EERETEI 3 k 3P X B
K* ofegmmEil LS Lvd T tcd 5. X
TRy 3T 5 LO)ROFENKE LMD
B2ha b kWP THS, Theddssy 7
PolEehsBEDEh Y EETEP R
DEhO R F K 2 {0 542 b A~NEUSE
B Ky ORIMPETS.

L Enc-¥ oA & s EMBEERO
5 (K*)y oA OEHETHB, TIR2DO0D
REAREINS. T L ot

R THDENENI RTHDY, D 211
P HRBE DK b LG ERA Y
BN EVIHTHD. TREARADA F
v F b b ERIRR O TE & H
WEEBEE N THES DT, Lk TH
B ThFER b, RO & F
< B Thhbh O3Stk BB 7x 7 2 OB
AV, KYBEYEMREEACEy 1T 5

DicaFLEARRERT K 0BboHE
BRIE YRS, F4ARBIRZ 5 L& TH
- T, ¥ 35sec ofil WK & — 3log 7 b
Olog¥Cllog AT o 7 THDTHELIICE
BOBELREXTHD. ZODENLELNERT
LY, SEARRE T NRIBC X - THMRED
K+ 2SR T % B W URERBECES %
LRBETH BH, FORMEEIICTE X hi&Eh
T, RBREIOBA L &b HEBIE A I
Sk, T LUTRHEOKT & &b s BB s
EExZTETENDZ T, ZORDOFITIRIRER
BB Lo ERIIH 2.55ec TH 5. JDR
GHEERT A 3.5sec X h bENLTHERHF H O
K+, oA Bz 35sec & X L& HLT
HBHH, BEKT L RARFCIEBERT R EIEL?
¥ %O TIRBZRHRFOEMR L L b/
5. COZ ERSETIRENBRICL -, TBZ
% (K*)y o svhE L T ORERRE
febiciznd ERG o BB L 2 & 7t
D, BT LiccP & LT RGTFR WD &%
RLTWS.

HANKR > CTRANAKT % Kt 0B
FreEETHEARBA, ZLTEbKrCAL
THTESL. COFBROBERIIERTSH, H
Bk 5 J5i Tomita 5% BBI i\, £ 4
KCix Ik (BRRELMCLAITAER) R
FEEid & e MEREBHEL (ZORER
B RC)&#RT X 5B T, ZhEBWTRE
Kepied K ogfbrweni e LT
simulate 3% = 23 T% 5. LIRCLFo L
B [ Cab 7tk LRG0 R o RIBOCHRE
T B IEOBEEY T h 2 hERL Ll
DBERIk %, FLFEIMCLFOT B i
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Ik #F4RCOATIE L TCHCIEE DH N
eDELEEXTH-T, EIXBLECRIA
TR ORER LD T X Lick#st simula-
tion I X » T2 bRB T EERTHDTH 5.
TREIRCTRY 2 5o EE O K E K
RC 23 25sec ThHo1=Die LCF FTEE 25
T DRFEHRT 9sec & Ll iudisbiedi-
Jo. DT LA T Nat channel o BAREA#
BT, Thici Ry 7 bt
AT slow THBHE EXRBHRL TN 5.

LA Ersh b dc-3 ORI D W TOHFYE
DWETH %25, Oakley 5173 18R T EFR
YEELTHFTI/REBE LS.

2. Slow PII

slow Pl iZc-3% & #&:B A F— TRk o3 IE O
OWT, KHB X HEMBEA K oA
x4 % Miller g RGO K Hik
ELTE DD IREBMTHD. Lichis
T, T4 A VL ETRTCEDLE LA
CTHADOTIL ZTREBAEREIE I eV T
72 slow Pl DiBE - EENTHI W &
OHEELT2OoDZ EELLRS. D1
DR R i MiaE o/ tight junc-
tion CE U ST T shunt ic X 5c-3 D &
HoWIRDINZ &, ZLTZO 213 Mil-
ler #HA D KASH (FHRAPEAE) OFED K* &
B HREEL (I2R), K Bl L LT
EPXhIETHEN L THS.

V. d-ig & e-if

eI IR, e BRI AR TEY
o THLEWEROHICEI 2 AEMIED
BAET, TORY © Bl % % 1% Sickel &
Crescitelli(1967)* L ¥hTw5b. Lo LA
TR DWDOBENIFES X 0 b ISFELRLE
O X - THEINT WS, e~ OBt
DBRE L off B OBIAR W ETHS. &
DDA ITE EF THRHTH -7t HE2K
OMRE»LHBMEIN ML, ThiMEERD
off-JEETHHZ Enibhbh?® XU New-

man 5% L AL O CTH B A e» 1.

FERIILIED off i < ¢ & B 2 o rapid
decay 2 ff» THbh b 0Ond-HTh % Orext
L, HM&BEARD slow decay - CHbh 3
DN e-FTH5. ‘

M. 856 Y IC

d- & e WA Th T h#ER LR E% i
HO off- & THBZ LixdiRom < THh B
A, 25 LRESiSERE,»0 ERG i d F
3% BEREFELEEhS ik o\ T
b, ChERERFEYR UL THHERERED
P L BHRTREENEELTCNBH T LD
TNV TR BV THDH L, Ehebo L4
& 20T T Motokawa & Mita(1942)12
NABRTRER Uiz x- 234 8 T #ERER
D bFTHHT ERbhroTWAHL, i a-
B SRR a-B LB OB VIEER a-
WHREFTED L5,

LR Z 5o ERG &30 Fed e 0T
DEEDHROBIZETHD.
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[. m&RHROEE ML 2 ORMHRESD

MEROBEER BN 0: 0 & h Ah & CO,0
B hB. HERD Oy DA TIXBRIL
Ufrien T, RHRETLBLEWESHOE
HEHh It @E .. —F CO, ppEkR
1 EEome LT 10ml/4 L iz b ET 5.
Lietin T, Bt s # AT —Z S KT
ZEDOTERWERNREGEHTHEL LA

5. ¥, O END, F¥ATHROFERY.

3 5 M » A OENESE bt X 55
NHREROFET A LB h5.
H1RNE, MKy Al 5FRFAMR (b
PR PERPER LD THD, 2
B, TOHEHNEBTATMEER L LIz d
DTHD. BIHO—FEOHETRL 4%
Restoring system(controlled system) & B i3
h, Wik sBRKEE L, ThicX VHES
NAMPEHT AD VN EDBEARTHD. —7F,
TEOF TR L ¥ 413, Driving system
(controlling system) &I, (L2232 iae—
W IR FE—TR RS » Ml & 27 SR TH - T,
FOEMIMBT AD VAR - THEE M
5.
HI3IRNL, TD200FRDEEMBETHS.
Restoring system 1%, JEe# <gEHE (Vcos)
T LTh, MEMEE Vo) K LTh, Ml
S& (Va) LB&—HiRaM® CO, 3 L <k O,
SEOERET R BT L. Veor R Voo
AR D H BB O vRARREE—ETH
Bink, Va LBRE—MESED O b L <3
CO, HEZELOBN—BEVIZ ERID. &
NI vgE Va %, BHOEHEYRE 0. ¥
721k CO, 5 FE(BEIER D & 213, ThZh150
& 0mmHg) & UCHififa CO, 5 FE(Pacoe) ¥ 7ot
i Oy 53 E (Paos) % Btiic. & #1i%, Va L Pacos

S

FHERFES MG B HE
A B R 17

0
|

|2
T
(5 - 72T

Po,|pH |Pco,

— smityses [ |
7|

HETE SR

IR MR AFFRHAMRDO T =y 7 54 ¥ 7
7 A

== ¥ A-#a5 % (driving system)

—— 7 AT IR H AR (restoring system)

3 L% Paos & DERIIEE S RIIKART L O 7¢
Wi cE EIhb. Th% metabolic hyper-
bola &WE.5. —7F, Driving system %, IM¥K#
AD VAR X h L OEENRE SR D KIBE
IO AR L ) TOFEEITE S h
5. Pacoy LHif& (V) KBILCHEK & L
C, Paoz & V & Paoy AAEHTED 100 225 60
mmHg fiz ¥ TIHIEKTF T, DEE LD B
B L LTR IR B, o ZHR 2 e
DOfEETHE, Viz, VA FRX K Lo
TR OTERREE (Vo) LoRfE LTRT
ZEMNTE B, PACOz_v L PAOz_v DEaFR
%, +hFh CO, response curve, hypoxia
response curve &5,

HEHEREE, L Ef~<7- metabolic hyper-
bola & response curve 233E fE L T\ % B
5, &0 2EEOEMIR O S EADIREE
DB LIS XLT, LD K EE X
response curve ® A r — 7(S) X metabolic
hyperbola Ot 3 5% 2 v — 7 (S1) DL
XoTHES. ERBOEBKFROHEL, Ll
»fn< hypoxia response curve M A v — 7%
Fai ¥ ¥ e ThBN, CO, response curve D
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13 27 min~t e mmHg ™ (7 TH B, Lo
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BE DRSS N

PR () -
oF BBE % RES
2R
(VA \700,
Paco,—P,co,

metabolic hyperbola(restoring system)
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RiCREIhBZ L b, o hdifilamgs

77;1—91}&%&W%¢ﬁ$
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A P.0o,—Pao,
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( metabolic hyperbola
VA><PAco2
) p Voo.== 563
Va S CO, response
v 4 / v=s(Paco,—B)
ol Vco,
D St < dPaco,/dV A=0.863—
(Va)?
BE C
L Vo P aco,
Voy __ ___ Vot _ ___________
BC_BE+EC_ _, 4DE_EC
BE BE =1 + ' +BEXDE
=1 +S(/.min/mmHg) XS 1{mmHg/l.min)= | +gain(G)
BAX  FERBRKENM(AVA)CHES Paco, OEF MK DM

EERDRRC X W EEHERDERS.

PA02=

7L, Prop RS O, 5 FE, Rk A%z,
Fro 13 %%, O, HETH 5.
ERix, Paos & Pacos & DEBGRIFRELFET.

F iz, I pH & Pco, & DEIRIE, Hender-
son—Hasselbalch X1z & b

pH=6.10+1og; O [Ogcxolgclz

THH0 b, BRI Pcos(Pacos) 7Y Pacos &4
LW EENE, Bikm pH 3 HEIhBZ Lic
th.

Wi, M7 ADREMICONTEETS.
FARERT L5, FRAR &G O R
(Vo) 2o o e & 3%, & L, FEREHES 8D
THEENLH S\ &g, Vo! off Inic
Lo, WA HE S B E R VA
(Va—Vo!) T3 Lieisd. Lid -
T, Pacos BCRIETERTS. LML, &
B> Tt CO,—response 2fEEET B0 5,
Vo! DHINC X > TEDFEG FHEFFHE
L7-% L\» CO,—response curve & metabolic
hyperbola & D33 EIE Paco, & Va OfEini %
(b MO TFTOREL LIS X 51T,
response curve M Ar—7, S metabolic

hyperbola ® 2 v — 7 S, D% gain(G) L3
% &, MIFHOIEE D Pacor DHEINE,
FREIMEC & 1/(G+1) elflshs. bhb
NOZIEEBEAA, BFRATGOELZIZ
2000 THote. Thd b, 7ok 2iE skindiving
IMERFEREIND Y a7 —r Vi R 2 128
KIE i &0 &%, Vo' 5 W/min 13 B o e &
LT%, Pacor ®Zfbix 0.5mmHg fizic U3
LW EDRnrBTHAS.

I. m&A R &2 PRl

—HRERCIEIEE—

Bk O FHER D gain o, Sy ixREC IR
LicRT A2 — & —TH5Mb, body mass |z X
o CERIE—HPITRESTLES. —F, Sik
FELULESEROERIC L » TEAS A,
BBV KRE . Licdio T, BROLEHBEH O
PRI MM 7 A & BFERFI O ARRB R R L
XL THLRERNYTOLHRTE .

1. Ze& W Ehdy (air breather) iz & 13 %
CO, FIB DAL

Ao, v b OZESEREIL CO, 3
BRI OEGETHS. =z Lix Dejours? iz
X W RERENCHBE IR — ke, %o
BREERChB EENEM, TORE Tk
O, BEIZ D TR . L 7235 T, water
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breather iz %31} % ¥ G & (convection volume)
R ERBEY & D AR DIBD TR,
g o CO, 4 i3k mmig L TFiw LAEE
feus. & Z A7, air breather &g LIBED
0, BERHAFOZTEMB/IET 5. L
DT, MEENTHLTHNER O, 2 &
pARhBZ EnTESB. —F, COIERE,
I &EERTHE LcicBh b acidosisDfE
B U%. Lichis T, B oEMEKE CO, D
BHeEdbhbZ et e BRI ND.

2. CO, i DBrtEORR

19054 Haldane & Priestley® i3 B &2 85k
% L7 o> TCO, #BAL, & L Thila CO.5
ELmEEOBFErRE L. b nl~2
mmHg » CO, #ED LR ilRSE L &
X@t. Oz, TOBROEFEOBENDR
ZLEVETELL>TEHBHA, CO B
BRI YHIZESFAHEL LTRIERERL
sl A3 hiz.

3. Reaction theory D208 LB 1%R)

191048 Wien w31 5 45 8 BIEBAERP ¥ S
Ziz s\ C Winterstein*yx, B o X 5 7o
CO, DB/ P FRRBOAK L H)TH % &
#2158 U7z. < h#% Reaction theory & IR.8. %
DOREL, V¥ OFE RO RS CFRE
FrEslL, CO, LA Xk HC »ihr
BRI E 7ot EESWTWw5. LK,

FLE

| . Exracellular acidity theory

ik o MEE AL o CO, RRIH &g
B0, KEXMRIGOHEEETS KRB DL
o HY) CHETBEELEDTHD. HKHO
Reaction theory 1M o H) 233X CTORERK
DALERBEAHRAT D &S hier, FRTEL
{fewZ EAHEB IS Bbn it oz
i, BERZCHET HERIEER <k %
PHiz LT3, ZoFBERXHB T 5 1 d,
Winterstein 32 O &I Mg o HY)
Th-T, Mgsgo HY) LATFLIAFEL
THE LI DTHD EFHHA L. TOER
12 CO, ®° NH; D X 5 7ehn A0 B & HCOy™
2 NH O X 54+ vHIMER LG LT
MpaEEpIsh© pH OZE LA RO SHENRE % &
W5 kiedhsb. Rt Intracellular acidity
theory & 35 L30T X 5 (Winterstein,
19211%)), = o 3f% & iz Reaction theory i3,
LTS B A AS HTHEIEHEE /s #ifary pH
S OBRIMA B o), XFERD “FHIH”
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4. K LEZEBORR L L ORE

MEH AT L BFRPHEOZEFELLT, B
Rtk O E7EN Heymans®(1927) bz X » T&
REREY AW OIGE S hic. RIEOBEY b
o7 & UTKBIR{E2319394 Comroe! i@
I hHEEIRL. ThEx—#E LU CRBILERE
2% L 5. Heymans 5, RIG(LPEZALSILM

Reaction Theory (Winterstein)

Perfusion of rabbit newborn<co2 analogous stimulation for V

CO:K<

HC1
Inhibition for CNS (CO,)

Stimulation for breathing (acidity)

Hypoxia ©¢ Acidosis
I. Intracellular acidity theory

Permeability to cell membrane ; CO, vs ion

pHx

{HCO;™) (poorly permeable)

CO, (easily permeable)
Difficulty in measuring intracellular pH — mere hypothesis

I. CSF acidity theory

Ventriculocisternal perfusion technique (Leusen)
Discovery of medullary respiratory chemosensitive area

(Mitchell, Loeschcke et al.)

Intracellular acidity — CSF acidity
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FLOWTH RS hics.
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CO, @ b DRI MR FITE, KA DIL2sZ
BEHROFERC L » THHRTE /dr o 7z, 1936
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ORI X % Acidosis D4 & & T % &,
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R EoMRVBIIRIM PH OETIC S 23hvb
Y, O UMW EEHE L. ok
i, COL I BRIBHITH 5 L 5 &
IESHSRDT, BLAERERLCLFIBEIR
BT kit
6. CSF DSk L4 3 © Reaction
theory (CSF acidity theory)
19504, Leusen™ i A X DIYEETIR OEEE
HPHRAEER A 2 B2 LI X W IR ENELT
HT ERRBL, FilckRARREOhSZ &
7c » f=. CSF yx1¥% & ¥ blood—-CSF barrier %
ALTELTHELE, CO,RELHERALT
pH #ET X252, EL7veE=92kED
X 5 7R3 acidosis = Xk A1 (HY) o EH/
R0 PpH Z{E T3R5 LR TER
Ve Liets» T, CO, D ZRE AL %1% CSF pH
X ARERHBBIERTHD LERTHZ LT
% %. Winterstein'® 3EBRIDZ & ED
HIF, # 3 o Reaction theory »FE4$5Z &
L7 7= (CSF acidity theory, 1953) 19634f,
Mitchell Loeschke, Severinghaus? & 0 3£ [R5
BRe Xy, Toff A ERMOBAREBT S
D, HlgoAREN CO, TIXi PH TH 3 &
WE XN, Wb 5 medullary respiratory
chemosensitive area & L CIAL b BRE

- fe.

PR(LRESE AR, EFERESER2ED

BB THDHH, T OMRBERNERE, FRPHEE
DWREEFAER 72 S0\ W T E RSB
IhTwiw. SHORRCILcRIITHTHE
Ihb.

M. m#H 2 —REISE RO EBREIRL

BICEMR LR BB CE T Lk
Ty Licoik Gray® ¢h5. iy, HEOEER
T AR LT, BEED Peoy Poy, HY @
3o ERTIMEEOREIE LTH
Ihd &Ll

Vz=0.262P¢0,+0.22H—-18
40.472(104—Poy)#? «oeeereeereenns Q)
2L, VR QRHBRKECHTHHEETRL
fe#ig &, Hix nanomol ©# L7 (HY) Tk
%. Pcop & H ZEMIIE, Poo iXIERHEM
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19514 Nielsen & Smith!"3, v iz T
hypoxia & hypercapnia »33L&3 384101k
BRI O REA T, HEFEAOR
BT LEREL, SFROBRICI > THRSH
oo Tz EERERWERT S 1o, Lloyd
& Cunningham® 13k d X 5 K EXIT - 7=

COAMRILERERDEHRRTET.

V=S(Pacos—B) +reereerrresrerririeanirnne. @)
Rl SIHGEMEO A r — 7, Bkl s
DAL

S DIED Pao DEETH B & L, Por DIET
CPE S TR LR TS & L.

S=D(1 +_m_) ........................ ®3)

7272 L, Dix Paos 23754125\~ (hyperoxia)
LD COnBmoAe—7, Cit S Df
B~ DWW, AXVEHROA r — T OREY
P 5 EHC hypoxia Ioxb 3 5 RS v ET.

@ E@QEARALT,

V:D(L+?:%3TNPMM_B) ...... @

T—RBERRLbhB. T Rt — i w Oxford
72— 7 hyperbola approach &IEiEh 5.
#H o oEEEREcr A+ C oFH it 50mmHg
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Siz2DE7% 5.
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5o McMaster 74— FOBBRATNE R T
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Frequency analysis (FFT) on quiet period in myoelectric signals of the
masseter and the temporalis. Michiko HaMmBA, Akira NAGATA* and Masuo
MURO** (Department of Physiology, School of Dentistry, Showa University, Tokyo 142
Japan *Bio-dynamics Laboratory, Faculty of Science, Tokyo Metropolitan University, Tokyo
152 Japan **Bio-dynamics Laboratory, Tokyo College of Pharmacy, Tokyo 192-03 Japan)

The purpose of this study was to analyze the control mechanism of quiet period
(silent period, QP)in myoelectric signals of the masseter and the anterior part of
temporalis by the measure of frequency analysis (FFT) and the power spectra, accord-
ing to the bite force developement. Surface myoelectric signals of the masseter and
the temporalis (both sides) of nine human subjects with normal occlusion were recorded
during biting movements. Subjects were asked to increase their forces rapidly to their
maximum bite force levels at the decided three rate (0.5sec, 1.0sec and 2.0sec) respec-
tively. QPs (duration; 10~70ms) were observed (occurrence rate; 44%) almost simulta-
neously in four muscles at both experimental conditions of the high accelerative
movements (0.5sec) and of low levels of bite force remarkably. Frequency analyses
were carried out by means of Fast Fourier Transform about myoelectric signals for the
period of each 50ms before and after QP occurrence. In the higher frequency bands
(200~480Hz), power spectra “AFTER QP” were distributed with high energy density,
whereas “BEFORE QP” were characterized in low frequency bands (20~180Hz) with
low energy. By these analysis, following results were discussed such as that the
recruitment of phasic motor units (high frequency bands of power spectra) appeared
with fast rate coding in the EMG of QP occurrence, and it should be natural for the
neural switching mechanism to be activated in QP occurrence in order to transfer
from tonic units to phasic ones of EMG.

key words : quiet period, myoelectric signals, power spectrum, recruitment
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Fig. 1.

Shematic block diagram of myoelectric signal analysis used in this study so

as to obtain raw EMGs, bite forces and power spectra.
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LT 120ms B & IS (£) i©, k<15
~20ms BT 3Hcd QP 2 1 4. X
DRNZ2ODRNL, ThThOF BT 5
QP DBtA L D HTT. 9 ADFREDER
BT E I TR RICE U ERED ramp
time ¢ QP HHKE0 %$MBF L oB§&k% Fig.
i BERMIIR L. KoEA QP o HEEE
MEELT. RhbBELMe L 5, QP 3HE
BRI &2 A S5 MR £ L HE
L, LadHBoRMT $MBF o\ K47
FRAFRGITIHEHR LT W B, LA hinT, ramp
clenching iz X 5 QP ¥ D 4%, ramp time

Table 1. Occurrences of quiet period in ramp-

wiseclenchings of nine human subjects.

VELOCITY OF

RAMP-WISE

CLENCHING TRIALS QP OCCURRENCES
0.5(sec) 18 8(44.4%)*
1.0(sec) 18 5(27.7%)
2.0(sec) 9 1(11.1%)

(p*<0.05)

M. MASSETER(RIGHT)

M. TEMPORALIS (R)

M. MASSETER(LEFT)

M. TEMPORALIS(L)

BITE FORCE CURVE

oI—

Fig. 2.

QUIET PERIOD

\ |

& %MBF &L oBfEn BROFRMAI X - T
EHIh3.

B) QP HEBIEOHHMEEH DY — AR
7 P ARDWT

QP H{BL 3%, 4 50ms 1o k13 5 B I TH 0
Y — A7 b ADBI RS (R, WER ()
oW Fig. 4 @R L. Zhit Fig.2 o raw
EMG o E b0 Ths. QP JiomMHD AR
7+ 53 AA (20~380Hz ) 13, QP #85FIE
#4% (200~500Hz ) ik kL, #BERBS O
FELWAY AN QP B Abhc. F—#
B o R—B{FERE, 0.5(S)ramp clenching i@
X - T QP AHE Uinds » 1B OB
Ly TDRT — A7 P AREG(H)S XM
B () e > Fig. 5wR Le. QP B o
BE LT 5 0o, INFERIAH 120ms 23
HAE LT, zoRi50ms o X 1 (Fig. 5 o0&
Z) &, EALY QP UMM & LT 40ms %
e L7chkesi & D 50ms B DX 2 1w o\ Co%
T—AR7 M AERDELDTHS. KE 1o
Y — AR b, 3Tk 500Hz o FEFER

IZSO/JV

IIO kg

Myoelectric signals of the masseter and the temporalis and the bite force

curve obtained in the measure method of rapid ramp-wise clenching(sub. M.). In four
raw EMGs, QPs occurred almost simultaneously at the point of 120ms after the onset

of this chewing movement.
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Fig. 3.  The relationship between ramp times and % maximum bite force at which
level QP occurred. These plots (filled circle) represent the occurrence time of QP.
Three clenching experiments were practiced in 0.5, 1.0 and 2.0(sec)ramp-wise methods
respectively.

— 1 —
—_— JWV
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M.TEMPORALIS AL
10Kg

20ms
0dB—

M.MASSETER
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BEFORE

o 200 400
FREQUENCY (Hz)

1] 200 400
] 200 400

FREQUENCY (H1) Fig. 5. The same data of myoelectric signals

Fig. 4, A typical set of data showing changes of the masseter (R) and the temporalis (L) in

of power spectra before and after QP occurrence
in myoelectric signals of the masseter (R) and
temporalis (L) muscle shown in Fig. 2 (sub. M)

which any QP did not observed in the mesure
method of 0.5 (S) ramp-wise clenching. Their
power spectra were calculated from EMGs of
“period 1” and “period 2” in upper traces.
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Table 2. Energy ratio (power density ratio) in each frequency component of the
two paired power spectra “BEFORE and AFTER” and “1 and 2” in the myoelectric
signals of the masseter and the temporalis. “BEFORE and AFTER” indicates the
comparative pair of QP occurrence, while “1 and 2” is the case of no QP.

FREQUENCY M. MASSETER M. TEMPORALIS

COMPONENT no QP QP no QP QP
(Hz) 2/1 AFTER / BEFORE 2/1 AFTER / BEFORE
20 2.8 9.6 85 2.3
40 0.5 17.5 | s 3.3 145 { 45
60 35 1017 10.1 46.0
80 7.7 4.7 3.0 8.6
100 7.0 150.6 31 0.4
120 5.4 55.0 6.5 0.4
140 75 102.0 b ** 15.5 147
160 59 235 0.5 1.4
180 36.0 79 2.8 15
200 0.4 11.0 0.6 95
220 0.1 12.7 15.7 19.6
240 0.8 70.0 } ** 2.7 47 4%
260 0.2 8.2 3.0 30.0
280 2.5 0.3 6.4 49.0
300 0.6 6.1 5.2 53
320 05 0.3 2.2 25.3
340 03 2.6 p** 14 43 1%
360 0.1 1.1 10.0 0.4
380 0.6 22.0 0.4 4.4
400 21 1.7 2.1 5.0
420 14.0 103.0 18 35
440 57 7.0 p** 4.4 4.4 b
460 16 9.5 0.7 40.0
480 6.7 27 2.4 11.0

(* p<0.05, ** p<0.01)
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7 v v b, BEROBINe, A7 g
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