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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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HHE, AD ”i).

Rt 5 5 1

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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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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LPS (cylindrical) Necrotic cells
Group B streptococcus
secreted factor
Fimbriac (P. gingivalis) ‘
Yersinia V-antigen i
' OmpA (K. pneumoniac) ‘
Lipoarabinomannan (LAM) |
PIM '
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DOTH I, HspT0IZ L T2 TLR ~O B IRET 2 LPS 12X 2 L ol b b 5.



24 ®o

2, TLR2H TLR6 E~NFO ¥ L2 —#FHL TN
TFET)H R zymosan IZRIET A6 LVWI L%
RWZL77Y —F, VREHO TLR2 12 & 5 FH#kIC
13 F O (triacylated & 5 V2 1L diacylated) (2> T
TLR1  LSIETLR6 EDIFEIZL 5, 7/, TLR
2HAHHD (LT PAEIRHEMOEEKTH S
P. gingivalis) D LPSDL 7y —L LTHIWH< S L
Vi,

C. TLR X > X— DUz FRBEEX D%

EENTO TLR DEHEELLHE, € TLROE
BLANVEZ0FHOBFIIBHOTHEETH S, K4
X, =207 7—JIlBITATYATLR2BLU4
DL F RPN Z BT LA TLR 2 (3SR
OB TIEGE < LABIL TV iwad, LPS, Lipid
A, BIXUBHRESRY A bIAICEMETED
mRNA ZEHUTEFH WML 7z, —F, TLR4 EFE
BRBLTEY, LBogZHAMIZL->TLZNOREA
BEELad ol SO L XD, B2 ITHIERYR
12, TLRA XML Hh @< A, TLR2 IZFDRBHH

A 1) BRI

BEEY S bHTY

B LPS LPS
TNFa
1L-15 (M)
15 v
T
| l
!
%,I_r y

C/EBP  CREB

Lt med

1501 -1267 -1115

NF-kB C/EBP  STAT NF-kB

=177

fiictls

PWEANTHLDRED O DT EBROEFLNEZLS
0B (A3A). FEEIZMD TLR X > /35— {220 T
ZORBMBERRIE A, MEMIZEIEIATH
5270VM—7 (TLR4, 6) &, LPS & L Ofl# TaHl
ENTLHINV—T (TLR2, 3, 5) 2248 h3b
CeHGh ot GREXKTFT—), S6IZTLR2 Oift
EFREIBEO X H =X LHEW D=6, =7 X TLR
2IEFRHEL 205 AHEREERL L5,
2 20 NF-KB # &L £. CREB, C/EBP, STAT N3
BBMAAEL, TAFNYFERRPER T 2 RIE
WEBEL TV, JHUZRNCHE S TLR4 @
EF05° BMiFUROEE KE BLroTBY, £
NENOMET-RRER OB NEHHIL ) 50 TH-
7 (F3B)o

mM. &#EaFEICH1 5 TLR OS]

A. LE#ilaE TLR
BAREOHMRLE VI LA ERICHITON
AH, LIIAAREOREFHRIZVE201E EEMARTH
Bo WD HOMFEAOR ALK, LED/S) TIZ

2) W

TNFa
IL-15 IL-15

J VRS wy Sy

-279 -160

EXON 1

3 TLRZBEFORBRFEH



TLR ¥ 7' & i E G 25

doT7uy 7 3hs, B ELBIZB b/t
RS %504 A DIREER 720, Fal OB T
OfE, S, HLE, &5\ ISRBO RN i % 258

LTLABI IR, LR &) £ (BT
LTRILCTCIE R v, Bl IELGE EEMK (intestinal
epithelial cells; IECs) (E¥FRFBEHOBRAMFTL LT
METH LAY, FARFIZRA M4 2RHRE2 L2 TL
RAOBEBENHOLELHL TBLEN DL, —
FEBRAE LEEREALTHREBELTVSZ L
W50, oL E R o THARY I H M ER
BiTildh b, il & LRIz flh 2 Bl RoMd
ROFLELFBICL>TORFHETH Y, MKk Y%
BULCHDBEALDIZEFDT v F+OBEE 1T T
BLIEMTHEIL R 5,

FEBRIZIEC I TLR (TLR1,2, 3, 4, 5, 6)
BRBEENTYEA, TLR2, TLR4 DEHL AN
M 0L, FRERDOY F Y FIsd 5 s 38
HTEVY, BEOEEEHICIETLR2, TLR4 & i
A EIREEE3DNRHHDT, ZhiIBEDTEHEHMMN
EWVZ b, ERFIIEMLETERTH S FLREH ORERK
FIZALCENALTAICII TLRZ #5fi < i+ 5 1EM
HHY, TLR2 %M RTr~wru 77— hEm
LIIEROY A M4 o 2FHETHY, £/, WEED
ERFTdH 5 fragellin £ BT 5 TLR 5 HE DIHE
MR B A HIENSER ST L, IR Y
RO NFIECH, HRmCEPLTHEY, Th
BSEEICHELTAMEERHET, LB EEAL
TEHEDAEEBT DI 0O R AR XL E
AL, WEWI EITHEERMB 44 Crohn Tl
TLR4 DREBXLAT LI MO TEYY, Th
ODOREUFHEBTIFEEREINSBICWHRI LI L
EEZ S EREIRIEV, WEEETE A, BT L FE#
A ERAIIZ BT S TLR OEBL NV L FET
d%v, LA LA LM IFNTY 12506 LT TLR
2BIXUTLRY 2 BATH LA D LD
HhHHY, BERORERICITHAERIM Y LTEILR
BTAEH12 bl EbEILRE,

—7, REEMTHI LR U TE ZHIR BTl
BIEX 2 O BIRME LR AR (renal tubular epithe-
lial cells: TECs) T@ %, IECs & ®7% 0, TECs (ZfhK
BN BRSO TLR], 2, 3, 4, 6 2ZBIL TV
59, $%IZTLR2, 3, 4 DEBERIIFEICH L
/a7 7—JEtFHELIBLDTHE, Zhid
ARRD & 912 TECs AU ER IR T ICH Y, b
PEMAERICRETABBESEL O LN TELIL

WA BB EEZONBBREV, SO & HIZERD
FREMBEENENERIESRBUIL>TTLIR®
BB (HEVIENY—) 2BE8EDLIELTEFR
FThOMABYA T HRELRAH L TB I L2
Zbihs,

B. ¥/ 77— & TLR

HBER . 2707 7 - JI3HEIN/ETH TLRs %
ZHEL (TLR3, TLRIODEHL NN idhh bhEwn
A", TLR2 2 TLR4 O#BEFL L THH < CD14d
MWL ANVICEBRT 5, EEE@EVIRITTE
TR IS L THABETEILL LMD ) bbb~
sa77—JThHhbILEELIDELKRELVLS,
TLR PO A EFITcr7a7 7 — V3B
PR o EE A CD80% L DHiBhINLST- & TNF-«,
IL-1, IL-6, IL-8, IL-12% D% A bh A ks
L%, THIRUFhER% 55 b 7 RIERIE % FHHET 5,
FANOMAER LI T, #HGHL EOMBMNEE
AW A REEIHE B,

C. YA Mifa& TLR

e CONBE7 LAX—I1CBIF2ERLELTD
RENIH D ATHRMEIN LT A MK TH B D5, EIIE
WHBICAEL, BRERF T 0 77—V L% bA
T ML BB EFRLLTHEY, 24 %2E
DLW OPDIFRET, <7 2GRk~ A 4R
1238175 TLR DEB @K S, TLRZ, 4, 6, 8
DBEF OB TER ENHT, TLRS OEBUIRD
bivehort, BHIEVILIZ, <A MIRD LPS
MBI & D IL-5, 10, 135 \Vio 2z Th2H A4 b 4>
DR, TWHITEI B, T/, TLR2DFEM LIE< X
MfE S ORBRE SEET L, ChonZ Lid
7 A MHIKEASE S PAMP 22 L CEMDY 1 b b
LB UHERIC L > THREAD V7SV R
5T AZ %)L, MERY 1V ABgAWE LD
FBIERETAL IR oMo N BR™ L Bl
THLOME LIty

D. #iA#AR & TLR

SRS LA T AL RIBIE AR DBUR % I 3A A 72 R BLA8HK
ML (DC) & TLR DS DY 7 F V%% 5 & RS
1tL, MHC 7 5 A 1I, CD80, CD86, CD40MDFEHLA
R UHUERREE, ) L SEREIBLEME AR T B, B
B IZH IRk @ DC (myeloid DC) Tl IL-12, V) ¥
JFHE# D DC (pDC = plasmacytoid DC) T3 IL-12/



B

IFN « DRELER LATAY, S5 EHA L+
T —ORBERIZED 2K o HAEICRE L2
DC I, & CTHURRESM 4 T MO R - 5k % i’
LIRS ) 2 SRR SRR AR S A .
DCﬁ%ﬁMﬁ%ﬁi elF 28— T HIG (Th) (&3
WZHEETAH A b4 OREATh] (IFNy) T/
it Th2 (IL-4) # 1 7OHIRIZHEL, FREFLDIHE
IFARIZ & - TRl e Rl w5 S S A A

o

LoTwh, MHEWVI &IIDCIZHITA TLR DR
Ny — Dc0)947‘51|11‘5'e o_kfr M S h T
#1Y, myeloid DCTIZTLRI, 2,4,5, 7,8 9&Wo
f:?fr'f‘ffﬁ"i CEBENTVWHDLC kH_. pDC Tl
TLR 7, S{BEBENTWAA, TLR2, 44 ¥
W%Eab’\lbf*“"uﬂit’ Myeloid DC 5 X UF pDC
HENFILThL HBHVIETh2 28RN IZBET S E

'v")fﬁn‘u«% A, REORLTIE, YLD DCH

fiitths

G FEET LI EHRINTVEY,
IV. ERE#HEE TLR
A. HEBOREE U T OB

PRI A00FEHTLL 1 6 OME AR L Tw
DI ENFMOENT WA, ko &5 126 R LRI
FOGPEIZ TLR2 % TLR4 25835, 72, HAM
FMEFANIZ VWL NLO TLR4 2 HBHEHLTH

i}

D, Iheofld By SofEOR AT L0
ﬁ]gf LoTWwbIlEPMESNS, 2T, LPS EH

I L A EUI AR A 2 LAt S, HIEE
P L BWAMOFERIE(ME L TWEEEZ LR
TWwaY, LPS (2 X A MIGEHOFME 2 A= X 4
Z2WTIRAYLEHEE WA, LaiL D, F3FHE

IL-6. GM-CSF,
F2iLTB T

(osteoblast) & LPS BLIGEIZ TL-1,
PGE., NO % &% i+ 4 2 L A0S

ZOHERTIETh2, LW CE Th] #Eo EAMERIICHEET 27707 7 — JefdElnsg &
TLR4
TLRY g TLR4
LPS —p ‘ S e
macr ophage ost eobl ast fibrobl| ast
=t =6,
TNF—af PGE2
TLR4 TLR‘;‘
RANKL
ost eobl as RANKL u RANK
RANK

TNF-

differentiation
osteoclast

progenitors ost eo
[ 4

LPS (&5 M 46010 TLRAIZ & - T
PKC #4r L T #F (% L RANKL 4%
TLR2(X LPS |2 & W pEEAEd e s, 1)
&0, EEREMEOmbizo %A%

(

|L1

actlvat ron

ol ast activated ost eocl| ast

RANKL A IZH T3 LPS ¥ ¥ FILRiEREES

CDl-]thlu'] LT) iZik s, ERK,
7z, TLR4 X W{HFMEBlOY :k‘
L0 35

% OW
x al!ﬁ'“‘lg‘ J

HEEFOD lz + 7y —TdhH TLR2ZOF

Wy 2:‘;‘

':X'i%étéi;,



TLR 3 & N & 451895

A LPS - 2 4 8h - 2h

TLR2 TLR3

TLR4

EtBr

8
& £
Eo 9]
= = o= ©
5 <% £ 5
w2 8 o oG 9
B o 2 ui P g a

non-stim
non-stim
non-stim

2 4 8

S
n
=

2 48 2 4hn

RANKL S MM HMN u.' o @ @ &

EtBr

5 BEHEHBEICH TS TLR OFE)

A AATHHIEIZ BT A TLRs Ot {5880~ A4 3l & LPS THIEL L, %
TLR O3li{n 5684 2 —% > 70 v 7 ¢ » ¥ TN L7, TLRZ, 3, 4, 6 mRNA (45 440
Btz MR 568 L T4 D, TLR2 mRNA 13 LPS I2 & Adilicmzai L 7z. —J,
LPS D Lt 7% —CTdo b TLRAD U I Bl FaE B s v - 72,

B. o AN HHIE I B0 S RANKL it {2 -6 BN i ¢~ 7 AW X0 208 L 7224 4
A LPS MO GG lipid A, f7 B lipoprotein THIIL L, RANKL At{nT-768 % / —+ »

Ty F 4y CHATL 720 RANKL ¢ mRNA (25 Ao filieic & 0 2 BEHIRIA I
WL 7z,



28 N

LEHIZ, LPSOEBEDY =4 v b Inl LMt
E2zoh7: (K4).

B. RANKL (& 3 BS#RSLFHER
RANKL (receptor activator of NF-«B ligand) {3,

A bo—<HiE, EFARSTHEELE»GELS
NRBETNF773IV—IZBTAH A A AT, BH
MR SRz B+ AL 7Y —TH S RANK ¥
LT, BEMaost, BHEICEELZHEE-
TWwa2, B¥Ml, Ato—<HRIEELETS
RANKL (2E#E& Y 87 THBH, THBEI SIS
WA RANKL B4 &S 1 5%, RANKL B{ZF % K
LAY ARBEARSRONT, KEEGHER
fET ST &25H, RANKL 3 BHIBOFLIZLEAT
57, BHEMARCHREFMERBIEE A, EEHICHY
it ® osteoprotegrin (OPG) % 5l L T\ 5, OPG (&7
BEHETRANKLICHT 2B E N SAEKELTHEZFD
EHETHEE TS, ZDLHICTOoONHET A BN
BFic & hgEaRose, E&bdarrto—ns
NTVa, BHFEMMBIEIL-1, TNF-a, PGE. %K

It LT RANKL # BB L, RERBIFICBWTHG MR

OIS L TR L #EZ SRS, LPSIEw /07 7—
TENLDINLDOT L AL OFUENBTS
e B I L Rk Ty i [ Y AR B I
(R4), —F, FA13, LPS HEEFFMARTO
RANKL B % FHl$ 2 Mgtz oWTHRE L 12,

C. TLR 27 L =B FiEH» 5 O RANKL EHFH
TYAFEEBRL VB LAEFEAREELALD
TLR4 L{E L~ TLR 2 mRNA ¥ HEBRIC B L
Twi: (R5A)%, £7-, TLR3 & TLR6 {EF L HE
BAIZRRL T/, SHIZEBREVI LIZTLR2
(L LPS DFPIZ & h BEHMHAL /2o FFMMAH
IPSOLET79%—TH5TLR4 ZEFLTWVEI L
BHESMIZh o7, LPS, B LA lipid A
(LPS ifitEdh.l) #5123 5 RANKL BEDZE{LE
W72 ZH, @5BIZRSND L 12 RANKL sitfz
FORBUL 2 REELAICEBR IR L 2%, FIRICE
HLANAMIZBEWTS RANKL DEBLIZ LPS filifk 4 i
BRIz, 7, FEMEELORRE L%
A 6N TV % Actinobacillus actinomycetemcomitans @
LPS FIIC B W T HRIBROER %G, —F, OPG
DBIZFHBUL LPS fIBR b B 2RO L d o7z,
& 512, LPS (2L % RANKL MtZFHRFRIIRAE
BHEH]TdH % cycloheximide {2 & W T LA S 1,

fie th.

COBEHFRELLDOTR L, LPS DEFEERIZE
B30 THBHILIRENT, IMA T, TNFIREZE
BT 5k, TORY I 0T ERIAER
TdH 5D NS-398DHEMD lipid A (2 X 5 RANKL 4
BT RIZE 2 d o, DEOMR LY LPS (36
FHMLIZIEA LI RANKL BH{EFORER LN s ¢
LI ENHALPL LT,

F#kDFEEEZ, TLR4 (ZR{ZHKFEZ 2 C3H/He)
v AHEOFHEHMBEHRH T2 5,
RANKL #{EFORBHFEIIRHLNY, T/, LPS
12 & % RANKL 12 TLR 4 1269 5 h Rk af
BHICEhIME S Ed S, LPS IS B2 FHEAR
5 M RANKL 558212 TLR 4 S TH S 2 L AR
ahs, 7, BFEMBIITLR2YVF > FTHD
lipoprotein 1= % Kt L T RANKL B {EFDZH % ¥
€7 (H5B). &»T, EFMIEAH» 5D RANKL
ML LPS HEM LR S DT L, EViEifo TLR Y
HyFIZbBDOONLuEEMENH S,

D. BN, 5D RANKL BHO L 7 FILEE

TLR b DY 7+ NI, EEHEF D NF-£B <
DHD MAP ¥ F— ¥ EFE LT E I EAMOA T
b, LPS 12 L 5 RANKL S ¥lICEHEL ¥ 7+ M ZES
FrETAr0, RAGEHOHFERNYS ey —%
MV 7= HEBE % 1T\, extracellular signal-regulated kinase
(ERK) & protein kinase C (PKC) ¢ pathway #% LPS
FBUC & B FHFEMRICBIT S5 RANKL BIEF ORI
MPEE LTWwaZ EXxHLMILEY, Thony
FrAh=XARPRHRE SN THRIZBUSTH
faLt7%— (TCR) #5MD Y ¥+ 12X 5 RANKL
BIETFOFEEEEBEL Bl > T A I EHEBRIEVS,
MEAWZ &I, TTARANKL O 70E— % —§HIRIC
i inverted CAAT-boxes & Cbfa 1 DEEAEIAH ™,
CAAT/enhancer binding protein (C/EBP) & Cbfa 1 D
EERFIREFRFNRERK IZL D iEHbshasl LH°
HMoHN®, /- PKCIZL D ERK Dt LI E+ L
€ I2& 5 C/EBP DiFHILICULATH 5 2 L
SNTVEY, INOEOFRIIHEA DR EMFIT S
bNDThb, ThEa3E, FHFMABTOLPS 2
& 5 ERK DiEHALIZ, €D LD CotTpl2 ¥+ — ¢
PHRETHAHIEE, KOV REfMo BT THS
Mz L%,

V. TLR O JFIVRE
TLR & A ¥ X\— OB ANERIZIE TIR (TolVIL-1



TLR ¥ 7 F N & 8% 29

recepter) £V Il M X 4 XAH Y, dEMfbashb e
FBOTHS VTNV EFET L, —F, & TLR T
RENEBRILEN D L S FARTFOREES Vo0 H
BENTED, TLRO Y ZFFEEBIEILUD
NTWAL ) LHMRD DTV, TITIIBLIZL
PS/TLR4 O 7 MEZIZ DWW TNz,

A. NF-kB i&{bHiE
LPS flic X » CHU SN B BEF O ST E— ¥ —
FHHBNEL DL DIZIE NF-« B #E&BY B & U AP-1

e <
.= o=% I} o
+ _— B e N =
©w v o 2 1 aQ
£ 0 o Z W -
=1 ] — = = = =

%mrs
TAKI TAB2

BAEENPRDOON D, LPS B % Z1F7: TLR4 X
FLUTIR FAS YRIELDEEEALTCT Y 79— &
HTH2% MyDS8L AT 5, MyD88I TIR & ki
Death domain (DD) #/F L THEY), FL < DD %o
) AL A= RS —-HETHEHIRAKIB LY
IRAK 4 L &8T5 2 TEOWEMALERY, E72,

MyD88LLS 124 TIRAP ° TRIF &L\ o /72T ¥ 7 % —
GTHHETHI LSRN TWD, 295 LTifitkfk
S 1172 IRAKs i& TRAF6-TAB2-TAK! O HI TR %
R4 L TTAK 1 OiEM L2 FET 5, TAKLIZF

RAY EV RAW HKPMTCS
LPS: 0 0.5 4 6 0 05 4 6h

o » ® | GsT-chn

1RAK2

IRF-S

AP-1 \
W F"‘B P10
-1 IKKp IFNB
IL-6 \O MCP-5
RANTES

6 TLRAY 7 F AGEHHE

A. TIRTIO7 7 — VI RAW264.7% %1 FH 4 >, LPS, lipid A T 2 BEIM##
L, /—¥>70v 514> 71T MKP-M @ mRNA OB % 8 L7z MKP-M mRNA

{2 LPS & Ulipid A T Sl & hr,

B. MKPMTCS (7 # A7 7 ¥ — ¥R 28BS L7/ RAW264.THIIBE X7 ¥ — D&
FWALMBEE FNZNLPS THIBIL, INK iGTEORIEE(L%E GST-clun % JEFTIZH

Wik -7 v bATRLE,

C. LPS §lli# > TLRA D FiL & 7 F M ZEO#IRE, T4 s,



30 NN

WAHONIK 24 LT (NIK DEFMERHTICELT
BRHFDDHEH) KBOF+—ETH 5 IKKB %ihtE
b L THAABIIZNF- kB DEBITLZO Y —4 v bt
EFOEENFLEINDY,

B. MAP ¥ 7+ —tE1E{LiRif

LPS %0 PAMPs O#li#iz & b 3 filfid» MAP ¥+ —
+ (ERK, JNK, p38) ANFEtE{ba b &H% <D
HMBHETHE SN TS, INK (X c-Jun D) U EE{EIC
&5 AP-1 OEHLESI &R 32 L TLPS Rtk
AHEFRIFM G HELHE2 b0, LPSIZL S
INK DiE#(b1Z13 TRAF6-TAK1 D #EHASHE B 2 1%
FRETIEIRENTVED, FOMOZEH S HFLE
THIENREESRTVS, MAP ¥+ — ¥ Oift(t
I —8ZIZ MAP ¥+ +— ¥ L 20 Lot b ¥+ —
EEFHEETH I LT MAP ¥ — Bift oy # it
T5VbHW 5 scaffold HEPEELEH % £4T55,
K 4 13 I yeast two hybrid R 7 1) — = 7 & ) JNK
O scaffold #ME & L THI SN 5 JIP3 (JNK interacting
protein-3, 5% JSAP1) °TLR4 L&E&ETHILER
W LAY, 2O TLR4-JIP3 O#&IEmsLARA T
LEFMICRDOON, NIP3DMBEHIILPSICL S
INK &b 2% L (IR L, INKIEHER (F3I
YERAT4 TR NP3 OBBIIHMIZLPS 2L B
INK &AL Z MM L7z SO EIZIIPIATLPS 124
% INK (Gt b D EER & LTl 2L 2R LT
w5 (GB)o

C. 71— Ky 78

LPS i2 & o TEE SN 5 RAERISITHEE O HERR 2
RO, BELFIEHEFRT S LEMOES
HABOBBER I LIRS, 2D, Vo ltAKR
EARILEINEEIFCT S 7 14 — Moy 7 #8Hlas
PLETHB, LPS DBEFIZIZID 71— v 7o
TLPS DIESIZ L ARIEHFFEL(HT2HL 0
S5NTHY, LPS bL IV RALIFITN DN, ZORF
BHIZOWTIIER I F LN TO AV, LPS HlEi£(C
TLR4 OERAMEBLABT T 5 L oBE"HH ), K4
[ LPSHIF {12 < 7 A TLRA S {EF D alternative splic-
ing I2& o TN N 2 4 P ONFEDO—FOANS %
AUERIO TLRA AFR S A, £RBO TLR4 5
DLTFLEMHT L L 2HME LY, TRE,
BIR-=wr7077— YR CxF—Eidkz dbin
VW IRAK O —H#iT& % IRAK-M AT LPS #l#ic & » T
FHsh, THHIRAKVE OiEMELE $EESHH T 5

it

CENLPS PLIFADAHALELTHWCZ &
PFRENL®, TOLHIZLPS FL T P REV L2
DT 4= FNy 7BEIER L THVTWEI LIZL
B FEEATE
FARETT AT 07 7— 96 EHEO MAP
¥F—E7+AT775—¥ (MKP) #* 70 —=27
L. MKP-M (MKP isolated from macrophages) & 5%
L7e MKP-M ® mRNA B L UBEHERLNXLVIE<
ya77—YOLPSTHIZL YFHERL (H6A),
FORAERTEIIIBEOMAP X F—tD 5 b, 4§
IZINK IS5V iE B Z e MKPPM D7 4+ A7 7
¥ -V RERMERKEY v 7077 — JICBAT S &,
LPS F##% D INK &0 LAAERHIZERL (M6B).
TNF « OELGDPFRIEIMLI, 202 &3 MKP-
M A5 LPS lHZ & 5 INK itk 7 1 — by 7 B
Hn—2L L THEHELBHEZ LTSI LERT™
(®6C)s

VI. 8h¥YIC
TLRIZBERFIFEIZBITLPRP O 1 D& L TR
BILBOWTHICEELRBHEZ L TWAIEEBELT
X7:, LALPRRIZIITLR Db/ — ALk
TY—RANNRY T — LTy EEERENDLD
BHSATE Y, FLAEKICL > Tiltdkibshs
REROME b BRERBIBOTHEETH D, ReP)
HEBHBII NS E RO AT LBERRA v ¥ —T 1L 1
Lo THD -2 TVB I LIZBIZHICWATEBL Y
EhDbH, WTRIZLTD, TSR Ta—H,
SHBFENEEZET (B LLRTTILIToTWw5) BF
RED—BII L NTENTH S,

X ®

1) Lorenz, E., Mira, J. P., Frees, K. L., and Schwartz, D.
A.: Relevance of mutations in the TLR4 receptor in
patients with gram-negative septic shock. Arch Intern
Med, 162, 1028-1032, 2002.

2) Ozinsky, A., Underhill, D. M., Fontenot, J. D., Hajjar,
A. M., Smith, K. D., Wilson, C. B., Schroeder, L., and
Aderem, A.: The repertoire for pattern recognition of
pathogens by the innate immune system is defined by
cooperation between toll-like receptors. Proc Natl
Acad Sci U S A, 97, 13766-13771., 2000.

3) Takeuchi, O., Sato, S., Horiuchi, T., Hoshino, K.,
Takeda, K., Dong, Z., Modlin, R. L., and Akira, S.:
Cutting edge: role of Toll-like receptor 1 in mediating



5)

6)

8)

9)

10)

11)

12)

TLR ¥ 7+ & 5 31

immune responsc to microbial
Immunol, 169, 10-14, 2002,
Matsuguchi, T., Musikacharoen, T., Ogawa, T., and
Yoshikai, Y.: Gene expressions of Toll-like receptor 2,
but not Toll-like receptor 4, is induced by LPS and
inflammatory cytokines in mouse macrophages. J
Immunol, 165, 5767-5772., 2000.

Musikacharoen, T., Matsuguchi, T., Kikuchi, T., and
Yoshikai, Y.: Nf-kappab and stat5 play important

lipoproteins. J

roles in the regulation of mouse toll-like receptor 2
gene expression. J Immunol, 166, 4516-4524., 2001.
Cario, E. and Podolsky, D. K.: Differential alteration
in intestinal epithelial cell cxpression of toll-like re-
ceptor 3 (TLR3) and TLR4 in inflammatory bowel
disease. Infect Immun, 68, 7010-7017, 2000.
Matsuguchi, T., Takagi, A., Matsuzaki, T., Nagaoka,
M., Ishikawa, K., Yokokura, T., and Yoshikai, Y.:
Lipoteichoic acids from Lactobacillus strains elicit
strong tumor necrosis factor alpha-inducing activitics
in macrophages through Toll-like receptor 2. Clin
Diagn Lab Immunol, 10, 259-266, 2003.

Gewirtz, A. T., Navas, T. A., Lyons, S., Godowski, P.
J., and Madara, J. L.: Cutting edge: bactcrial flagellin
activates basolaterally expressed TLR5 to induce
epithelial proinflammatory gene expression. J Immunol,
167, 1882-1885, 2001.

Uehara, A., Sugawara, S., and Takada, H.: Priming of
human oral epithelial cells by interferon-gamma to
secrete cytokines in response to lipopolysaccharides,
lipoteichoic acids and peptidoglycans. J Med
Microbiol, 51, 626-634, 2002.

Tsuboi, N., Yoshikai, Y., Matsuo, S., Kikuchi, T,
Iwami, K., Nagai, Y., Takeuchi, O., Akira, S., and
Matsuguchi, T.: Roles of toll-like receptors in C-C
chemokine production by renal tubular epithelial cells.
J Immunol, 169, 2026-2033, 2002.

Hormnung, V., Rothenfusser, S., Britsch, S., Krug, A,
Jahrsdorfer, B., Giese, T., Endres, S., and Hartmann,
G.: Quantitative expression of toll-like receptor 1-10
mRNA in cellular subsets of human peripheral blood
CpG
oligodeoxynucleotides. J Immunol, 168, 4531-4537,
2002.

Brightbill, H. D., Libraty, D. H., Krutzik, S. R., Yang,
R. B., Belisle, J. T., Blcharski, J. R., Maitland, M.,

mononuclear cells and sensitivity to

13)

14)

15)

16)

17)

18)

19)

20)

Norgard, M. V., Plevy, S. E., Smale, S. T., Brennan,
P. 1., Bloom, B. R., Godowski, P. J., and Modlin, R.
L.: Host defense mechanisms triggered by microbial
lipoproteins through toll-like receptors. Science, 285,
732-736, 1999.

Thoma-Uszynski, S., Stenger, S., Takeuchi, O.,
Ochoa, M. T., Engele, M., Sieling, P. A, Barnes, P.
F., Rollinghoff, M., Bolcskei, P. L., Wagner, M.,
Akira, S., Norgard, M. V., Belisle, J. T., Godowski, P.
J., Bloom, B. R., and Modlin, R. L.: Induction of
direct antimicrobial activity through mammalian toll-
like receptors. Science, 291, 1544-1547., 2001.
Malaviya, R., Ikeda, T., Ross, E., and Abraham, S. N.:
Mast cell modulation of neutrophil influx and bacterial
clearance at sites of infection through TNF-alpha.
Nature, 381, 77-80, 1996,

Supajatura, V., Ushio, H., Nakao, A., Okumura, K.,
Ra, C., and Ogawa, H.: Protective roles of mast cells
against enterobacterial infection are mediated by Toll-
like receptor 4. J Immunol, 167, 2250-2256, 2001.
Masuda, A., Yoshikai, Y., Aiba, K., and Matsuguchi,
T.: Th2 cytokine production from mast cells is directly
induced by lipopolysaccharide and distinctly regulated
by c-Jun N-terminal kinase and p38 pathways. J
Immunol, 169, 3801-3810, 2002.

Supajatura, V., Ushio, H., Nakao, A., Akira, S.,
Okumura, K., Ra, C., and Ogawa, H.: Differential
responses of mast cell Toll-like receptors 2 and 4 in
allergy and innate immunity. J Clin Invest, 109, 1351
-1359, 2002.

Gern, J. E.: Viral and bacterial infections in the devel-
opment and progression of asthma. J Allergy Clin
Immunol, 105, $497-502, 2000.

Siegal, F. P., Kadowaki, N., Shodell, M., Fitzgerald-
Bocarsly, P. A., Shah, K., Ho, S., Antonenko, S., and
Liu, Y. J.: The naturc of the principal type 1 inter-
feron-producing cells in human blood. Science, 284,
1835-1837, 1999,

Boonstra, A., Assclin-Paturel, C., Gilliet, M., Crain,
C., Trinchieri, G., Liu, Y. J, and O’Garra, A.:
Flexibility of mouse classical and plasmacytoid-
derived dendritic cells in directing T helper type 1 and
2 cell development: dependency on antigen dose and
differential toll-like receptor ligation. J Exp Med, 197,
101-109, 2003.



32

21)

22)

23)

24)

25)

26)

27)

28)

7o

Amano, S., Kawakami, K., Iwahashi, H., Kitano, S.,
and Hanazawa, S.: Functional role of endogenous CD
14 in lipopolysaccharide-stimulated bone resorption. J
Cell Physiol, 173, 301-309, 1997.

Nair, S. P., Mcghiji, S., Wilson, M., Reddi, K., White,
P., and Henderson, B.: Bacterially induced bone
destruction: mechanisms and misconceptions. Infect
Immun, 64, 2371-2380, 1996.

Anderson, D. M., Maraskovsky, E., Billingsley, W. L.,
Dougall, W. C., Tometsko, M. E., Roux, E. R., Teepe,
M. C., DuBose, R. F., Cosman, D., and Galibert, L.: A
homologue of the TNF receptor and its ligand enhance
T-cell growth and dendritic-cell function. Nature, 390,
175-179, 1997.

Kong, Y. Y., Feige, U., Sarosi, 1., Bolon, B., Tafuri,
A., Morony, S., Capparelli, C., Li, J., Elliott, R,
McCabe, S., Wong, T., Campagnuolo, G., Moran, E.,
Bogoch, E. R., Van, G., Nguyen, L. T., Ohashi, P. S.,
Lacey, D. L., Fish, E., Boyle, W. J., and Penninger, J.
M.: Activated T cells regulate bone loss and joint de-
struction in adjuvant arthritis through osteoprotegerin
ligand. Nature, 402, 304-309, 1999,

Kikuchi, T., Matsuguchi, T., Tsuboi, N., Mitani, A.,
Tanaka, S., Matsuoka, M., Yamamoto, G., Hishikawa,
T., Noguchi, T., and Yoshikai, Y.: Gene expression
of osteoclast differentiation factor is induced by
lipopolysaccharide in mousc ostcoblasts via Toll-like
receptors. J Immunol, 166, 3574-3579., 2001.
Kitazawa, R., Kitazawa, S., and Maeda, S.: Promoter
structure of mouse RANKL/TRANCE/OPGL/ODF
gene. Biochim Biophys Acta, 1445, 134-141, 1999,
Xiao, G., Jiang, D., Thomas, P., Benson, M. D., Guan,
K., Karsenty, G., and Franceschi, R. T.: MAPK path-
ways activate and phosphorylate the osteoblast-
specific transcription factor, Cbfal. J Biol Chem, 275,
4453-4459, 2000.

Clarkson, R. W., Chen, C. M., Harrison, S., Wells, C.,
Muscat, G. E., and Waters, M. J.: Early responses of
trans-activating factors
preadipocytes: differential regulation of CCAAT
enhancer-binding protein-beta (C/EBP beta) and

to growth hormone in

et

29)

30)

31)

32)

33)

34)

35)

36)

C/EBP delta. Mol Endocrinol, 9, 108-120, 1995.
Kikuchi, T., Yoshikai, Y., Miyoshi, J., Katsuki, M.,
Musikacharoen, T., Mitani, A., Tanaka, S., Noguchi,
T., and Matsuguchi, T.: Cot/Tpl 2 is essential for
RANKL induction by lipid A in osteoblasts. J Dent
Res, 82, 546-550, 2003.

Ninomiya-Tsuji, J., Kishimoto, K., Hiyama, A., Inoue,
J., Cao, Z., and Matsumoto, K.: The kinase TAK1 can
activate the NIK-I kappaB as well as the MAP kinase
cascade in the IL-1 signalling pathway. Naturc, 398,
252-256, 1999.

Matsuguchi, T., Masuda, A., Sugimoto, K., Nagai, Y.,
and Yoshikai, Y.: JNK-intcracting protein 3 associates
with Toll-like receptor 4 and is involved in LPS-
mediated JNK activation. Embo J, 22, 4455-4464,
2003.

Nomura, F., Akashi, S., Sakao, Y., Sato, S., Kawai, T.,
Matsumoto, M., Nakanishi, K., Kimoto, M., Miyake,
K., Takeda, K., and Akira, S.: Cutting edge: endotoxin
tolerance in mouse peritoncal macrophages correlates
with down-regulation of surface toll-like receptor 4
expression. J Immunol, 164, 3476-3479, 2000,
Iwami, K. 1., Matsuguchi, T., Masuda, A., Kikuchi, T.,
Musikacharoen, T., and Yoshikai, Y.: Cutting edge:
naturally occurring soluble form of mouse Toll-like
receptor 4 inhibits lipopolysaccharide signaling. J
Immunol, 165, 6682-6686, 2000.

Kobayashi, K., Hemandez, L. D., Galan, J. E,
Janeway, C. A, Jr., Medzhitov, R., and Flavell, R. A.:
IRAK-M is a negative regulator of Toll-like receptor
signaling. Cell, 110, 191-202, 2002.

Matsuguchi, T., Musikacharoen, T., Johnson, T. R,,
Kraft, A. S., and Yoshikai, Y.: A novel mitogen-
activated protein kinase phosphatase is an important
negative regulator of lipopolysaccharide-mediated c-
Jun N-terminal kinase activation in mouse macro-
phage cell lines. Mol Cell Biol, 21, 6999-7009, 2001.
Gordon, S.: Pattern recognition receptors: doubling up
for the innate immune response. Cell, 111, 927-930,
2002.



MHESER RS AT 24 33~40, 2004 33

FE AL D s B REL R AR A 1 R 1
i S - M 6T

HE Y2 IR RS AR 7 e I G 48 BT 8 o AU 055 5 0 I B ARR AT 257 53 7

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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The causal genes of ectodermal dysplasia
and the role in tooth developement

Makoto J. Tabata

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

Abstract:

Ectodermal dysplasia syndromes are human inheritance syndrome showing the affect of hairs, teeth,
and glands, being classified to three types for the heredity pattern and the different gene loci, such as
ectodermal dysplasia, anhidrotic (EDA/XL-HED), and hypohidrotic ectodermal dysplasia (HED). The
recent cloning of the causal genes for the EDA and HED has let to know that the syndrome is caused by
the abnormality or the disfunction of the ligand gene (Eda/Ta), receptor gene (Edar/dl), and adopter gene
(Edaradd). Furthermore, Ectodysplasin A, the main product of Eda/Ta, is the new member of tumor
necrosis factor family showing high specificity of binding to the receptor. The role of EDA and the
receptor was considered to be involved in normal tooth development, i.e. (1) regulation of the tooth germ
size during cap-early bell stage, and (2) determination of the location of tcoth development as same as the
case of the development of hair and fish scale.
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