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Participation of masticatory function and
posture in the orofacial complex

Gakuji Ito

Department of Orthodontics, Division of Developmental Medicine, Course of Health Research,

Kagoshima University Graduate School of Medical and Dental Sciences
8-35-1, Sakuragaoka, Kagoshima, 890-8544, Japan

Abstract
In the orthodontic treatment, not only the corrective orthodontics in the permanent dentition but also

the interceptive dentofacial orthopedics in the growing period arc accepted as necessary therapeutic meas-

ures. However, neither the pathogenic process of malocclusion nor the clinical significance of interception

have been fully clarified.

From the beginning of our Department in 1978, we have carried clinics and researches into effect to

find clinical and basic evidences of this ficld. Based on the recent researches, the orofacial complex has

close relationship with the locomotive functioning of head and neck and also of whole body.

Among the pathogenic factors of malocclusion, the present paper deals with masticatory function and

posture and explains their participation in the growth and development of orofacial complex.

Key words: masticatory function, posture, muscle adaptation, skeletal adaptation, orofacial complex
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IEMG-Rest
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1

fr & Wi JFEE A & T A AT HE (anterior digastricus,
AD), ¥ HHH; (stenohyoideus, SH), Ha4F L%
(sternomastoideus, SM), 11/ (longus capitis, LC),
biventer cervicis (BC) 7Sl A adgk L, i E =
Sl (IEMG) Z ke 7z, F 72, BFMEMIFE D 3 4 2 »
ATPase #efnh o, MO T b7,

El1 #TIE% 4 7 1#4E4°% <, biventer cervicis
(BC) @ IEMG P EARLZHEM TR o7z, E28TIE
4T 1BHENE L, HERREITE (AD) @ IEMG #°
Sl ik ’:?u; ) ﬁmi’,rlfv THEA2ro7 (F19), &
55 OEERET DG FLZER(SM) EHER (LC) D ¥
17 1A #HEL 1B HHEOHERILANE - TWT ($2)
L2bE{DOFRTHT YA THHENSHMZ, ¥4 71
HEDMTHRRASHA LT (£3).

DLEdS, #iHEMIE, #HEOMRHEOER, 54,
BmifE, @R/ NY — B RIS I LATRE N,

4) Fr¥ vy TILLBTREOTHAREOINH
BEMOT LS IZaihEizA e 5 &, SAET O #6H
Fmifl‘f‘? L CFHIEEm T AR L i EE e ke 2
Z ENFEMD ST
#)J. i Tl‘fﬂmif“i_(iifllmﬁ‘b THOR

F2 ZARBHROOERIRSE 2 1 T OWERLEE (%)
Muscle El E2 C F value SNK test -
n=12 a=12 n=12 EL:C E2:C E1:E2

AD

(+IA)IIB 26914552  18.84+5.26 24.03+£4.26  5.73%* NS * *

HA/IB 0714023  0.65+0.13  0.64+£0.17 043 - = =
SH

(I|IIA)/IIB - 3.69+2.58  3.99+236  9.01£553  4.93%* * * NS

HA/IB 0.33+007 0454009  0.36+0.07  6.85% NS * *
SM

(I+IIA)/IB  21.63+7.83  22.36+443 2077724  0.15% = - =

1A/IIB 0824023  0.68+0.15  1.17+0.28 13.49%%* * * NS
LC

(I+IA)/IIB 34474790 28.30+6.40 36.66+11.03  2.70° = - =

HA/IIB L11+027 0894023  1.83+0.74 11.38%%+ * * NS
BC

(I+IA)/IIB  23.40£540 25.36+585 20.17+6.09 226 - - —

HA/IIB 0454014 0414009  041+0.09 039" = = =

Values are means &= SD; AD, anterior digastricus; SH. sternohyoideus: SM, sternomastoideus; LC, longus capitis;

BC. biventer cervicis.
*P<0,05; **P<0.01; ***P<0,001; NS, not significant.
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*2 IAEBRAODFhERAE & A T ORRLLE (%)
Muscle El E2 C F value SNK test

n=12 n=12 n=12 ELC  E2C ELE2
AD
Type | 12347+ 3290 110764 2747 12039+ 2578 4,97+ NS . .
Type A 12651 36.63 12482+ 32.96 11693+ 3440  5.62%* * . NS
Type lIB 17369+ 4725 17624+ 5161 17093+ 5114 095" - - .
SH
Type | 88.83+ 22.87 OT.65+ 2049 8358= 1771 438* NS . NS
Type 1A 94.64% 2391 9228+ 31.62 94.65%x 28.76 0.36™ - -
Type lIB  309.93£159.46 3369416136 31690+15450 253 - -
SM
Type I 15357+ 53.97 164.73% 4218 15866+ 4208  1.79° -
Type A 16276+ 5451 168.20% 4880 177.44% 50.10  5.50** . . NS
Type lIB  294.23+113.90 31112£12883 338.79£12146  7.54%%* . . NS
LC
Type | 11288+ 31.00 14249+ 5223 12055+ 4372 21.99%* - - .
Type IA 15846+ 4551 181,89+ 64.05 169.83+ 56,18 1242+ . . .
Type B 26501+ 87.43 28192+ 9850 30205+ 9901  6.66** » * NS
BC
Type | 13497 4571 13216 4879 15439+ 4364  7.90%* . . NS
Type lIA 16448+ 5581 164.22 57.27 17824+ 4879  3.30% . » NS
Type B 332.21:112.27 35222 117.37 35249+ 14206  238% -

Values are means == SD: AD, anterior digastricus: SH, sternohyoideus; SM, sternomastoideus; LC, longus capitis;

BC, biventer cervicis.
*P<0.05; **P<0.01; ***P<0.001; NS, not significant.
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Changing in gustatory sensitivity on the rostral part
of the tongue in preweanling rats

Shuitsu Harada and Norikazu Kanemaru

Department of Oral Physiology, Division of Functional Biology and Pharmacology, Course of
Advanced Therapeutics, Kagoshima University Graduate School of Medical and Dental Sciences
8-35-1, Sakuragaoka, Kagoshima, 890-8544, Japan

Abstract

Taste bud distribution on the soft palate (SP) and within three types of tongue papillae (fungiform; FF,
foliate; FL, and circumvallate; CV) were examined histologically. Also, the integrated taste responses from
the rat chorda tympani (CT) nerve were recorded and analyzed at different postnatal ages. At birth, the
number of matured SP taste buds preceded to that of FF taste buds, then taste buds within the two loci
matured up to 80-90% at 2-weeks. In contrast, no taste buds with a pore were observed at birth within FL
and CV, and the number of taste buds gradually increased until 8-weeks. The integrated taste responses
magnitudes relative to 0.1 M NH.CI from the rat CT were recorded and analyzed. Even at 1 week of age,
the CT responded well to all tested 0.1 M mono-chloride salts. The responses to 0.1 M NaCl and LiCl
increased with increasing age while response magnitudes to KCl, RbCl, CsCl did not change up to 8 weeks.
At | to 2 weeks, the integrated response patterns and the concentration-response functions for NaCl, HCI,
quinine-HCI and sucrose were essentially the same as those as in the adult rat. The response magnitudes
for various sugars increased and reached a maximum at 4-weeks, then decreased gradually with increasing
age. Among the six sugars, sucrose was the most effective followed by lactose. The response magnitude
to lactose at 4-weeks had decreased compared to that for the other sugars. These results suggest that after
one week of age during postnatal development in the rat, taste information from the CT rapidly increases
in its importance for feeding behavior.

Key words: taste bud, fungiform papilla, development, preweanling, rat
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(DA T2 /A % LI A VRS / AN U 71 S N [ S P 4
FF G LR A A L v EHE S LA
FHEOHE, MR L EOMN R L IR LR
OFITEMIZHMLS0% 2 EF TiET A LW 6N
L%, 1MiGIZ%5L05M NH.Cl BLT0IM ¥
TR AT A MEICET . 00M FRHE L 0.01M
HCL {24 5% L7l s & AR sl g lc 2 5 2
s, 7y FEFEERER RO 1 EEOMI
PO EMA T 20105 IClR L Tw 5

GSP phasic GSP tonic

Suc

NaCl

HCI

CT phasic gy CTtonic gy

QHCI

NaCl

rat

2 FFE(Sue), BIE(NaCl), 1BEE(HCL), 1BEEF——
FQHCICH T B 5 v bAEFEMNE (GSP) & 8t
1R (OT) B R it O LR,

A phasicls 7, ATl onic % . (Harada 19947,
Figure 6 % i)



18 FH F&- &L &—

LEZOND,

T v PEFERRBEONHCLIZHTAIREIIHERE
WHBIZZET A", L2 LLdS, NaClBE U
LiICL I T 2 HEEMBILHFIEL 1 25 5 HIKIZAITT
REIfE-THMLTEY, chiE7 3054 FkE
RO L B Z AW SNz ERTVE™N
E#IZ1 — 8EME T, 0.1M KCI, RbCl. B LU
CsCl 23T BIEE %01 M NH.CLIZH T B3 HId %
CEMTIUT 5L, HIMIEHEMIZEALEELLV
A%, 0.1 M NaCl 3 X U LiCl {223 2 HIAHIE £ i (258
oRmE T 5, 8512, WEMNI v b
H— R NH . CLIZH T AIRED 1 » /3L AH
FEIZEALL VA NaCl B L U LICH S35 4 >~ 250
ABUHE LRI 5%

T, BAERBUIHLTIENT v FTH, &
T &L aKESORMBIESEIHLNLY, Mk
PEWVI L2, 01 M NH,ClLIZHHS B HIGHY 2 00 254
TS5 EWIEHEIE 325 4HEE THIL, 20
BT HIZ Lo TRIT 2, ZOMIGEOHE
124 A 20.0M NH(CLIEBEDRIAIZ & » THIxHY
KR T 50T RV, L5, 0.01M HC &
QHCL M T BB IEFR LMz e A L EIEL &
Mo Tdhbd, L ->T, BEEOBEIIEHRT R
HBOMLH, RIEZTENROZES A P EDOMPC
YarEZONE, 77 MIBITAREMBOBEE
OB KEEFTE O A& LGS TSNS

rat CT
g O~ Suc
-o-Fry
-O-Lac
» - Gal
b4 —o— Mol
g 60 -®-Glu
=
g
E T \l
g © -
-
2 -~
H
@ G \i\\\
2 5l :::Eﬁ
0
0 2 3 4 8
Age (weeks)

B3 6HOBIHTII v rERFEMSBEORE
(N E R 3 | o
IEHAI0.1M NH CHZXF B i, n=5, =T —
7X—{3 SD, (Harada and Maeda 2004 %)

BEwwE gy O NLARAY—TIRERETL -
T 5BE-EEMSIL14-3AETEENLVD
(2, 55—T3HETIIMMLTEYT, Fv PENLR
¥ —TUHBRICE) BIEEENEILICHEE HD &
EFRLTWA,

A LEBEF™IZL-T, #EYyh) 3%
FRAREDZEMREHREINTVWS, $7-, ER4ER
FMBETEERICE T, BT v b EERIZHE
L2MiGT v PTOEZSEY M FIERFRLOBIZD
WTHN L TWAI LA Rhots SOOI EIL, %
WIS AEET A MIREIE-THELTWLD
Tld% {, BEQOMMNIBLIZHMY LTEY), WHTH
THHOBTANTELTHEEEZREL TV 5,

BN, 7 PEESEOT 7 b AT B
HIEHRIIEENEFNEELTHS (M), 72, 2
FURIZIES 7 P — RS RIIBOBIINT HI08E LD
LAETIIKEVWDY, BAKEERLSLT IV =R L
MMEAANEDE(H3), 20T 7 b—ALERNDE
fLIZBEFLZIZT 7 P —RAZET A FORFEL TS
LERELTVEY, BENT ¥ —EDENBELT
WL EEMBLTB Y™, 52 b= T5
WHEAERIZHE T 55 o HORDVEMEL TS
Dhd Ly, —F, TIRATIIHRLT I/ BEOH
FRRIEEIREICE> TEEL A, Ly 3y
CHTAICEIL 7T —10AME D b 8 — 16 MBI HFEI
NEW, TROEDEEFIIFRI UREIZH L THHIZ L -
TRLBBRELLEMBEZLEERL TS,

PEBXTEALIEETEDSLE, 1) WILETI
AR IR EAER ICBREL, ROBICTH T A0RE
FRELEHERLTEEZOGNS, 2) BROFERY
BV THEWBOFRILFPRE OB R T S,
3) #FIUMCOBERNO B OBRF L EE I B EM LR
M5B, 4) B L > THRE & SH 28558 OBk lEL
T AREROBISRED, LI LIZh b,
INLDEHISERL NLOBREHEATR LD L
FIZMBENTVBEONIOVTIZIEEA LSS
Lo Twivy, PHEOWEHHABRAREDRIZE
D& ITHEINIGE L T ODIER 12 HBETEVRT
ThHh, §HRESIIHMAEEZEDTITE IV,

X ®

1) Steiner, J. E.: The gustofacial response: Observations
on normal & anencephalic newbom infants., In;
Fourth Symposium on Oral Sensation and Perception
(Bosma JF eds), Bethesda, MD, U. S. Dept. H. E. W,



2)

4)

9)

10)

11)

12)

13)

14)

127U 7~ FERBOREEZ AL 19

pp. 254-278, 1973

Ganchrow, J. R., Steiner, J. E. & Canetto S: Behavioral
displays to gustatory stimuli in newborn rat pups.
Develop. Psychobiol. 19, 163-174, 1986

Harada, S., Yamaguchi, K., Kanemaru, N. & Kasahara,
Y.: Maturation of taste buds on the soft palate of the
postnatal rat. Physiol. Behav. 68, 333-339, 2000
Harada, S., Yamamoto, T., Yamaguchi, K. and Kasahara,
Y.: Different characteristics of gustatory responses
between the greater superficial petrosal and chorda
tympani nerves in the rat. Chem. Senscs 22, 133-140
(1997)

Farbman, A. I.: Electron microscopic study of the de-
veloping taste bud in rat fungiform papilla. Develop.
Biol. 11, 110-135, 1965

Fish, H. S., Malone, P. D. & Richter, C. P.: The anat-
omy of the tongue of the domestic Norway rat. 1. The
skin of the tonguc; the various papillac; their number
and distribution. Anat. Rec. 89, 429-440, 1944

Guth, L.: The effects of glossopharyngeal necrve
transection on the circumvallate papilla of the rat.
Anat. Rec. 128, 715-731, 1957

Lalonde, E. R. & Eglitis, J. A.: Number and distribu-
tion of tastc buds on the epiglottis, pharynx, larynx,
soft palate and uvula in a human new bom. Anat. Rec.
181, 91-95, 1957

Belecky, T. L. & Smith, D. V.: Postnatal development
of palatal and laryngeal taste buds in the hamster. J.
Comp. Neurol. 293, 646-654, 1990

Hosley, M. A. & Oakley, B.: Postnatal development of
the vallate papilla and taste buds in rats. Anat. Rec.
218, 216-222, 1987

Mistretta, C. M.: Topographical and histological study
of the developing rat tonguc, palate and taste buds., In;
Oral Sensation and Perception I, (Bosma, J. F. ed),
Charles C. Thomas, Springfield, pp. 163-187, 1972
Yamaguchi, K., Harada, S., Kanemaru, N. & Kasahara,
Y.: Age-related alteration of taste bud distribution in
the common marmoset. Chem. Senses 26, 1-6, 2001
Kaplick, M.: Concerning the presence, distributionm,
& histological aspects of the tastc buds on the roof of
the mouth of certain mammals, especially rodents. Z.
Zellforch. Mikroskop. Anat. 38, 571-590, 1953
Miller, 1. J.: Gustatory receptors of the palate. Food
Intake & Chemical Senses (Int. Symp. on Food intake

16

~—

17

~

18)

19)

20)

21)

22)

23)

24)

25)

26)

& Chem. Senses) Univ. Tokyo Press, pp.173-185,
1977

Miller, I. J. & Smith, D. V.: Quantitative taste bud dis-
tribution in the hamster. Physiol. Behav. 32, 275-
285, 1984

Harada, S. & Smith, D. V.: Gustatory sensitivities of
the hamster’s soft palate. Chem. Senses 17, 37-51,
1992

Nejad, M. S.: The neural activitics of the greater su-
perficial petrosal nerve of the rat in response to chemi-
cal stimulation of the palatc. Chem. Senses 11, 283—
293, 1986

Krimm, R. F., Nejad, M. S., Smith, J. C., Miller, L. J.
& Beidler, L. M.: The cffect of bilateral sectioning of
the chorda tympani and the greater superficial petrosal
nerves on the sweet taste in the rat. Physiol. Behav.
41, 495-501, 1987

Harada, S.: Effects of transection of the greater super-
ficial petrosal and the chorda tympani nerves on con-
ditioned taste aversion to sucrose in the hamster. Jpn.
J. Oral Biol. 34, 690-700, 1992

Hill, D.L. & Almili, C.R.: Ontogeny of chorda
tympani nerve responses to gustatory stimuli in the rat.
Brain Res. 197, 27-38, 1980

Harada, S. & Macda, S.: Developmental changes in
sugar responses of the chorda tympani nerve in
preweanling rats, Chem. Senses, 29, 209-215, 2004
Yamada, T.: Chorda tympani responses to gustatory
stimuli in developing rats. Jpn. J. Physiol. 30, 631-
643, 1980

Hill, D.L. & Bour, T.C.: Addition of functional
amiloride-sensitive components to the receptor mem-
brane: a possible mechanism for altered taste response
during development. Develop. Brain Res. 20, 310-
313, 1985

Hendricks, S. J., Stewart, R. E., Heck, G. L., DeSimone,
J. A. & Hill, D. L.: Dcvelopment of rat chorda tympani
sodium responses: Evidence for age-dependent
changes in global amiloride-scnsitive Na® channel ki-
netics. J. Neurophysiol. 84, 1531-1544, 2000
Ninomiya, Y., Tanimukai, T., Yoshida, S. & Funakoshi,
M.: Gustatory necural responscs in prewcanling mice.
Physiol. Behav. 49, 913-918, 1991

Hill, D.L., Mistrctta, C.M. & Bradley, R.M.:
Developmental changes in taste response characteristics



20

27)

28)

29)

30)

HH &

of rat single chorda tympani fibers. J. Neurosci. 2, 7
82-790, 1982

Hill, D.L.: Development of chorda tympani nerve
taste responses in the hamster. J. Comp. Neurol. 268,
346-356, 1988

Iwasaki, K. & Sato, M.: Inhibition of taste nerve re-
sponses to sugars and amino acids by cubric and zinc
ions in mice. Chem. Senses 11, 79-88, 1986
Vlahopoulos, V. & Jakinovich, W.: Antagonism of the
gerbil's sucrose tastc response by p-nitrophenyl D-
glucopyranoside and chloramphenicol. J. Neurosci. 6,
2611-2615, 1986

Faurion, A. & Vayssettes-Courchay, C.: Taste as a
high discriminative system: a hamster intrapapillar
single unit study with 18 compunds. Brain Res. 512,

¥ A

31

32

33

34

)

)

)

~

317-332, 1990

Tsuboi, K. K., Kwong, L. K., Neu, J. & Sunshine, P.:
A proposed mechanism of normal intestinal lactase
decline in the postweaned mammal. Biochem.
Biophys. Res. Comm. 101, 645-652, 1981

Johanson, . B. & Shapiro, E. G.: Intake and behavioral
responsiveness to taste stimuli in infant rats from 1 to
15 days of age. Develop. Psychol. 19, 593-606, 1986
Ninomiya, Y., Kajiura, H. & Mochizuki, K.: Differential
tastc responses of mouse chorda tympani and
glossopharyngeal nerves to sugars and amino acids.
Neurosci. Lett. 163, 197-200, 1993

Harada, S.: Gustatory system of the soft palate in
mammals, Annals of Kagoshima University Dental
School 14, 25-41, 1994



TLR > 7+ N & WEH BESRRE 24 21~32, 2004 21

TLR 273 )V LR

B it

HEYE S K SRS BE bR B 2248 S FJE R 58 A 5 T8 4 Sl I8 U RE 55 -1 W 2 03 W

Toll-like receptor signals and periodontitis
Tetsuya Matsuguchi

Department of Biochemistry and Molecular Dentistry, Division of Developmental Medicine,
Course of Health Research, Kagoshima University Graduate School of Medical and Dental Sciences,
8-35-1 Sakuragaoka, Kagoshima, 890-8544, Japan

Abstract

Toll-like receptors (TLRs) are a family of mammalian proteins homologous to Drosophila Toll, which
was first identified as a protein controlling dorso-ventral pattern formation in the early development. TLR
structure is characterized by proline-rich repeats (PRRs) in the extracellular domain and Toll/IL-1
receptor (TIR) motif in the cytoplasmic domain. Each TLR is essential for the recognition of specific
pathogen-associated molecular patterns (PAMPs). Among TLRs, TLR4 is essential for LPS responsive-
ness, and TLR2 is a receptor for bacterial lipoproteins and peptidoglycan. Although TLRs share many
downstream signaling molecules, various reports have also suggested differences among the biological
responses induced by TLRs. We have recently found that JNK-interacting protein (JIP) 3, a scaffold
protein of JNK and its upstream kinases, associates with TLR4 and enhances LPS-mediated JNK
activation. As TLR signals (such as JNK activation) induce significant amounts of inflammatory mediators
from various cell types, they need to be tightly controlled. We have recently cloned a novel MAP kinase
phosphatase, MKP-M, and found that it is specifically essential in the downregulation of JNK activity
induced by LPS. LPS has been identified as an important pathogenic factor of periodontitis. We found that
osteoblasts express both TLR2 and TLR4 mRNAs and directly respond to LPS by increasing RANKL
protein expression. Mice with disrupted RANKL gene completely lack osteoclasts and exhibit severe
osteopetrosis and a defect in tooth eruption, suggesting that RANKL is essential for osteoclastgenesis.
Thus, LPS may promote periodontitis by directly inducing RANKL expression via TLRs in osteoblasts.

Key words: TLR, periodontitis, JIP3, LPS, RANKL
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TLR3 - CJdsRNA B o
TLR4 LPS (conical) mannan RSV Fibronectin Taxol
Fimbriae (Cryptococeus, |[MMTV Fibrinogen Safflower polysaccha-
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Technical notes for histopathological preparation
of hard tissues

Ichiro Semba and Fusako Kataoka

Department of Oral Pathology, Division of Oncology, Course of Advanced Therapeutics,
Kagoshima University Graduate School of Medical and Dental Sciences
8-35-1, Sakuragaoka, Kagoshima, 890-8544, Japan.

Abstract

Technical notes about calcified hard tissues including tooth and bone were described for new comers
such as postgraduate students and young researchers. The macroscopic examinations are essential proce-
dures before histological examinations. Especially, the examination by means of soft x-ray might provide
useful findings about calcified hard tissue specimens. Decalcified method such as Plank-Rychlo quick
decalcified procedure is commonly used for basic histomorphological examination using acids. Although
the method might result decrease of Hematoxyline staining and over-staining of Eosin, it would be avoid
by the decalcification under lower temperature in a refrigerator. The difficulty of sectioning for decalcified
hard tissue specimens might be not due to insufficient decalcification but for the cutting skills for dens
fibrous tissue composition of the hard tissue specimen.

The cutting and grinding method of undecalcified preparation is an essential one for hard tissue speci-
mens containing metals and ceramics. The adhesion method of resin embedded undecalcified specimen to
slide glasses and/or acrylic plates allows easy handling the specimen during the grinding preparation not
only for using a programmed machine but also for a manual preparation. The surface staining with an
etching is applied for relatively thick grinding specimen. The surface staining provides as clear staining
as that of in the case of thin sectioning preparation. .

The technical tips about the histological preparation methods should be precisely hand over by young
researchers and it might not be replaced by machinery even in the feature. Furthermore, the histological
methods might be an essential method for integration of knowledge about human diseases that are
depended on specificity of individuals.

Key words: hard tissues, histopathology, decalcified preparation, undecalcified preparation,
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The analysis of stomatognathic function in children
by the application of six degree of
freedom jaw movement tracking devices

Youichi Yamasaki

Department of Pediatric Dentistry, Division of Developmental Medicine, Course of Health Research,
Kagoshima University Graduate School of Medical and Dental Sciences
8-35-1, Sakuragaoka, Kagoshima, 890-8544, Japan

Abstract:

Pediatric dentistry is comprehensively covering the oral health care through the active period of
growth and development in human life cycle. Not only the normal physical growth in the orofacial region,
but also the developmental process of stomatognathic function in this period are necessary to clarify,
because the functional development of children is always progressing and leads to the maturation of
masticatory function in adulthood. Jaw motion provides a lot of important information about oral function
because it is performed by the functional integration of teeth, maxillary and mandibular bones, masticatory
muscle, nervous system, and other organs. The application of six degree of freedom jaw movement track-
ing devices must be the most suitable method to evaluate jaw motion, and to detect in detail the dynamic
characteristics of the whole mandibular function. In this study, the application of a few measurement
systems to children was discussed including two sets of our systems, and some results on jaw motion
analyses of children were presented; 1) Characteristics of mandibular excursion of children, 2) Eight year
longitudinal changes of jaw tracks of one child, 3) Characteristics of condylar motion during opening-
closing movement, 4) Focusing characteristics of the condylar tracks, 5) Design of the curved mesh
diagram of mandibular excursion, 6) Mandibular movement of reverse bite children, etc.

In conclusion, jaw movement of children had many different characteristics in comparison with those
of adults. Furthermore, children with malocclusion showed many types of abnormal jaw movement. It is
thought that the pedodontist must carefully manage oral health of children and perform the early treatment
to children with malocclusion for their healthy development of oral function.

Key Words: jaw motion in six degree of freedom, condylar movement, mastication, occlusion, children
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