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TIXYA P EEF) P EET (K] & [8bT
LWV EHROTETHY, VBV LEEED
BenBERBORKTHD, FO—MRILFERIT
Ao (MOL)6X2
TEREN, A, M, XIZRTEADTHEIMNALIEHNT
b, AlX1, 2, 3fHiBOBA A+ Tdh5b Ca, Ba,

Mg, Sr, Pb, Cd, Zn, Ni, Fe, Al, LaZt &, MIiZid
P, As, V, S, SiZt¥, XIZIZF, OH, Cl, O% kAt
BRTAYVRALIENTED, LAAoT, £1IZR
TN LERICRo L5 TOEMLS
B, BEMETHHOIhDDOF, HEPIFENFR
LBE L DEGNDH B, FOLDIZEHREL, 0k
RIERRIC o b D E BB, —F, k7854

Bl FNaA bOBEEEAR

% #

il 03

NAFOX T894 b Cai{PO)s(OH):

TNFATINY A b Cai{PO.)sF2
2aNTINY A b Cai(P0O.)sCl.
REET N7 4 MAY 4T Cai(P0.)sCO;

KRBT/ 41 B A7)

CBlH;/J(POc)o-n(COJ)-(OH)h/;

REEHTNY1 b

LiRNA, BY 4 7TOREEEOBRMEHIEL LD

ANV LRIMTINY A b

/{:4 FOX 7R 4 PLRAILKEEEL AL, Ca/PEALETE DS
who

FERHT Y1 b

FERBETHIIERICINNA FOFSTNIAL FHERTHID

R2. EETNEAL L OES

K% EX g TR ¥ N FOESTHAIA{ b
Ca®* 36.0 27.0 24.5 39.9
PO,* & LTHOP 17.7 13.0 10.5 18.5
(Ca/P)}t 1.57 1.60 1.80 1.67
Na* 0.5 0.3 0.7 0
K* 0.08 0.05 0.03 0
Mg?* 0.44 1.1 0.55 0
CO,*%" 2.3 4.5 5.8 0
F- 0.01 0.05 0.02 0
cr 0.30 0.01 0.10 0
EREIKY 97 70 65 100
K5 1.5 10.6 8.7 3.4 (OH: L)

(R. Z. LeGeros, Prog. Crystal Growth Charact, 4, 1, 1981 & h &%)
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A FaEs T84 rolhERRLICRT X%
AHRARTHO, Ca (RIS L7222 2Ok
fitd 54 L, FHFH Columnar Ca & Screw axis Ca &
XL TV A, Screw axis CaldcliOfE D IZIE=/ATE
MR L, MAEMIC6 AT LT LHICENLTY
A3, Columnar Ca LD A 4 » LB L BTV
LwbhTwd, #/:, OHIZFBIT QAR ECE
IR %,

FITHHE) ALYy AMEERT A, BTFISR
FTE ISR EETENARGL, TS Fodd
TNy A MBS,

5CaHPO;+H.0 — Cas (PO, );OH+2H.PO,
5Ca:H: (PO, ) - 5H.0 — 8Cas(PO.);OH + 6H:PO,+ 17TH.0
5Ca(PO.);+3H.0 — 3Ca,(PO);OH + H,PO,

1. NA FOF TN 4 bOFESIRE

F3. HHOUCBEHIL DY LIE

% Fr ¢ K fi i Ca/P
)RR A LS A Ca;(PO,).0 TTCPZ 7:{4TeCP 2.0
NA FaFxL TRy A b Caw(PO ) (OH). HAP % 72 12HA ! 1.67
YOS AL LY L Cas(PO.)- a -TCPH X U g-TCP t 1.5
UEEAT LS L Ca:H.(PO ), - 5H.0 ocPp 1.33
) BEEREA VL AT KIE | CaHPO, - 2H.0 DCPD 1.0
YYEECAREANY T L Ca(HPO,): MCP 0.5
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HAT00wt%

HA70wt%-glass
r

404 _alnac
about [ HA50wt%-glass
100um o » \ 1
i@ 4 °® HA30wt%-glass
co@ - § L
Glass Pore Glass
S N AANAANANNANTT
Substrate

3. N1 FOFL 7R84 bEBHSROA—F+4 29
F &2 ABFHEEER S RO SRR

CHHEE LYY, AR ISR Ch b, TD2—
T4 2 VTN RN BT B RS &R R I
ICHMLLTBY, 479y PR TEOBA %
fECHEBCERET AL ENTEL, 2720, ALHHR
ELTOMRRE DS D vz, F—80E5h 55
WP ETH S,

&l oA FTEEREAMF L b REVW I AT
HE ST —Ji, BT & OBE TRIIER
AT DT A ENTE, WEIER) =F L i
A Faxs723% 4 b %5 & 87 HAPEX® %5
% (1995) B TwaY, LaLl, nS FaFs 7
A M EA0vel% TH Y, FOEEEEE
IS ca s Badhb,

LT TFThba s =42 Yl T 87 A4 b EH
AL EE L DY, 226 1R HUEL O BRI (SBR)
ADESIC & B A AT VHERTT~T 285 4 F o —
FA YT, LAV O - R SR L

6. BRHLUAMGHER

£ A A4 > EIE (mol/m”)
. N ¢ RSN
Na' 142.0 142.0
K* 5.0 5.0
Mg*” 1.5 1.5
Ca** 2.5 2.5
cr 147.8 103.0
HCO, 1.2 27.0
HPO.*~ 1.0 1.0
50.* 0.5 0.5

RSO T L OBALORE™ “INERIZEL DD L
EXOND, RFRIT - #7574 b8
AG L7 ATB — IR AR T H B 0%, Fodibk 2 Eil
THI LY, BRRAEE - RS o &
BIZRPGOUIIZEST2 80w HikTh b,

@ B

A FOE LT84 ME—EIZEIEN KW E S h
TWaA, KREGHERFERTENTZ OMEAIR
WRTC & Lo JEARMISAH SR C el hmIzillE <K
FELRT oy, KGo L) Rmikomifeic
EL A S B HEaEE, WA L DY HAD
b, MEELH (180-260C) & FIH] L - A& ik
TIENE0.2mm, §£ & 12mm, &EFECF (50-100MPa,
1400C) ¥ CIEHE 1 mm, £ 230mmO RS FoF
73y A4 PR OERASRE SN TWE, FHHE
MG b BoKEL AR X B AR AT
BY, BILCER A IZRT L1, ME30,.m, EE300
BB EOSIRE IR TH LY, Lo L, &K
ZoOfEFIC LD, A Z0HENETES,

(4)  ERE TR L

TNE A FONROR) ST L ERGEL 2 5120
BHZEMRALNT WS, B, dkolEize &
F 597, BRI & A S IR E & S L
F 7, A EEM I AL F ORI R D, FO
B EO L) L ER TV A,

D JEEOR

wmots, AU, Wik &, SRAIBEO TNy A
kAR & 7 o T & TW A, Bioglass™# Bl%e L7
Hench & £ 19704/ IS L 72 Bioglass™ Fi R A7
[ARRIGHECATR) T A Z & R 19984 1M L, 208
& 7212 Perioglass® EFEFR L TWAY, —77, HHM

X = o B 4 i lll'(l"" N @
B4. BRALHIOHE L KT8 1 b OEETFH
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ERHL AR SN - EEILE AT 248 E 7Oy 2
PR THRE N TV 5 Pro Osteon 500R®iX & b i
FREUOEETH ), RIELIMBLOBRALES
LZELER-FEEREZETILERL TS,
—%, EEOEEAITRLEEI L, HKROT S
1 P EEBEREICBRLFEMIRE T Ak RAE
LT3, EWISH L CEEAMICEH—ICER
L7789 4 b4 X - k%, HEEMICELT
BHIHIHTEDY,

@ HHRoUE

PERIINA FOFS TIN5 4 FHEBFIRTHA S
Na735 4 bORKRTHH, HEHFRL, FHaLo
HONL FaX TRy PRERT LI EANKRET
DR, CETCORRKBAROPLTHo7, LAL,
BHA~OBERELSOEREEOR 2L, RKE
FERELLETNYAL M, Mg?, S, In"EnLKRA4
FUEREMTAILICE D EMTAMBOEEEED
9T HI0LEHBRMIRICLABY AL RS
nTwa, LICHSBERFAROSMEEIHL, &
FHlOSMMLERE L, BARZHBHBEDHRE
e LTS TV,

®@ EEBREOMS

B RYEATHHEFERETF (BMP), T4 FY
1 3L DEENFTOLATVSE, T4 FYFL %17
Y OEEOBEMN Y LK - FEERL EONS
HEEHEY NI A THB, SOZL L8,
FORMICERI SR IR TEL, LAY M,
WRE, EEEEERT IR T 2@E 2L
LENTWAEY, 19954EIZ A Y L —F o Tk s h,
BERTIRINIEZH LD, BAShE L) ko7
LA L, JEMARA TS5 /-0ERHLEDINY 5 A0

0,(59-79)
GIn-Met-Glu-Ala-Glu-Ser(P)-Ile-
Ser(P)-Ser(P)-Ser(P)-Glu-Glu-
lle-Val-Pro-Asn-Ser(P)-Val-Glu-GlIn-Lys.

B (1-25)
Arg-Glu-Leu-Glu-Glu-Leu-Asn-Val-
Pro-Gly-Glu-Ile-Val-Glu-Ser(P)-Leu-
Ser(P)-Ser(P)-Ser(P)-Glu-Glu-
Ser-Ile-Thr-Arg.
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Osteoclast and related diseases

Ichiro Semba

Department of Oral Pathology, Kagoshima University Dental School
8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan

Abstract:

Osteoclast is an essential bone cell that is a supporting and driving force of bone function
such as remodeling of tissue and calcium metabolism. Osteoclast represents heterogeneous
morphology depended on functional activity according with local tissue microenvironment.
A genetic and functional disorder of osteoclast directly causes metabolic bone diseases such
as osteopetrosis and osteomalasia. Otherwise, in focal non-specific bone diseases such as
direct cancer invasion and inflammation, osteoclast also play an important role for develop-
ment of the diseases.

In the review, several examples of the microenvironment that may regulate osteoclast
function in bone discases are represented and discussed. In a case of adult type
osteopetrosis, genetically malfunctioned osteoclasts recovered morphologically and function-
ally in the inflammatory lesion of mandibular osteomyelitis. The genetic disorder may
present in a functional control pathway that cross-talking with an inflammatory signaling
pathway. Another example, direct bone invasion by oral cancer induced high activation of
osteoclasts in the area faced to the cancer foci. The process of osteoclastic activation in the
cancer invasion site was directly reduced by irradiation therapy. Finally, in an inflammatory
animal model, highly activated osteoclasts showed large and multinucleated morphology
even if they detached from bone surface.

The evidences suggest local tissue microenvironment of osteoclast is an essential deter-
minant for not only osteoclastogenesis but also functional activation of mature osteoclast.
While, as functional depressing mechanism, control of apoptosis in osteoclast is suspected.
Further investigation for factors of microenvironment that regulate osteoclast function and
morphology in bone diseases is required.

Key words: osteoclast, microenvironment, osteopetrosis, cancer, inflammation.
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(original x 40)"
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Cell Biology of Amelogenesis

Makoto J. Tabata

Department of Oral Anatomy, Ist division,

Kagoshima University Dental School,
8-35-1, Sakuragaoka, Kagoshima, 890-8544, Japan

Abstract

In this review, the basic descriptions and recent topics of amelogenesis were summarized. At the

first, special features of enamel are described comparing with dentin, cement and bone.

Secondary,

enamel formation and ameloblast differentiation are summarized. Enamel formation is classified to 6

stages, and all stages are applied to each staged ameloblast. Tertially, cell lineage in tooth germ is

reviewed. Finally, the roles of growth factors in tooth germ are discussed.

Keywords: amelogenesis, ameloblast differentiation, tooth development, growth factors
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