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ABSTRACT

The aim of the present study was to examine in detail, both at light and electron microscopical levels, the
morphological wariations in ameloblagt of the fetal rat incizor enatnel organ. Rats were starnted on distilled
water af the beginning of pregnancy. The pups were sacrificed 11 days after delivery and animals were
perfused intravaseularly with ghataraldehyde and the incizors were removed. To examing on the ultrastructure
of the ameloblast, the smdy employed primary light microzcopy but electron microscopy waz uzed to clarify
gotme of the light microseopic finding. Longitudinal sections through the incizors of the rat show a contimious
layer of ameloblasts on the labial surface of the tooth. This layer contains the entire sequence of developmental
stages in enamel production. The ameloblast layer was divided into three main zones 1) Presecretory zone,
region of ameloblasts facing pulp. 2) Secretory zone, region of inner and outer enamel secretion. 3) Maturation
zong, region of reduced ameloblasts, In particularly, the prezent study has shown that two distinetively dif-
ferent types of ameloblasts appear in the enamel organ during enamel matration in the rat incizor. These two
types have been designated ruffle ended ameloblastz(tAB) and smooth ended ameloblasts (sAB). The
fhaoride produces marked alteration in the fine stractire of ameloblast from teeth of young ratz, such as large
confluent distensions of the endoplasmic reticulum and gwelling of izolated mitochondria, Thig experimental
data suggested that exposure prolonged of animal to high level of fluoride appears to induce a few dramatic

changes in the normal appositional growth and initial mineralization of enamel created during amelogenssis,
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WA A (amelogenesis)s] HaEbEA=Z
ast)e 29)7|(secretory stage)Z M3 A<>](matura-
tion stage) 2 At Hd, oo PREALE W
A M= 71sE 49T & =S A vl T=H
HHE Bk UAH B 9 3 Fo1H B
B Tolaich YRAA B 471828 Halne
Z AAske AAF7S 77 0]2S FIE FF0E
35717 T vdekie o] 3718 HAL 4
2z mA T2 FE3E(ruffled ended) = ==k
L (smooth ended)2 Zk Mz = Zp7| vkg=c 3=
L F 2 £ (ruffle-ended ameloblast) o2& F7F
e #F4Hy, HHEEFEA E (smooth—ended
B3 W e AR s Bedsek(Ten
Clate, 1996). Josephsen & Fejerskov (1977 s o
AAUD| AL olisd WA LA WAL
Z A=sder R By HERA =z e
W apepaled| wste] Busiect

A deie g2 A7t ASE e g
B2A xS ALt 57171 A H= Fre d
A slent sgaiebiAs] s 29 2 H3Ea
o ale] e HEide o= wHYEtA A sl
A gt ol o] AAAL HRERH A v=
A gIstA d7ot AMH T gl WA A Abeed A
2] farE A Hae] Fefe A =F AF oo
Marthaler (1979 247} Ao} Azzs] A 3)ahet &
A slemz WEa I8y 17, S vl 249
HyRe] AR sy 3, Hammarstrém (1971)2-
A4 FAG 2A A2 gEAEdAe UFrt 25
HA gv 2a)7)ef AR g YFrE 4
Hylohx rvste 5 R g we 24
= E0AF P dsted 28 a7t A9
givh mak RS A wRabde] oat jR s 4
WHEL gEEAEY el HE g ool 9uE T #3
AF7F sleh whAbd i vE 97 2 EES
F2 R R e AetrdxE v malyded Waa
o] Abelmlsldm ol wlabie)| wizbslgdctn &
Lindvall et al. {1972)2 A5z dres As=
Aot =7t WHREA ERo o WAk 7z

{amelobl-

ameloblast)s

vheslagw Rusy glo wmat deggal Al
viAbd o] AR ool R A Aetada et
= Aot A o] AR g afE WA FAE ] el A
ofe] AE L=rf FHbstA "oty B st of(Gartn-
eretal, 1977).
olef o] FATFA Y B4 %
] i R R RS L E B
W, AR Hepds 9 e duEs] s
T FovlmA A d7ot AS T gl 29
7‘]?’»’1%1 2oY AFEL A4 3k e
A whe HEEAxe W #3 3t F
o] ¥ sl& ¥ FHOF%”JF‘W] # A7 A
gl AA e old AHALES sfelg Al wE
A4 eré% aholR Wz} /‘B* 114 =He «d3H
T oz maders #5471 e HE, 5
s Es] Qg F7) 2 deE AR (zone of pres-
ecretion), B9 (zone of secretion), A<= (zone of
maturation)ef| 5] W efele] Wakads Al Tate]| doit
T HEEA=EY 94 9 724 WEE FEn AR
TRz RN 0 7 st ¢|F B Usle whe|dh

g el YR
A=, g =

O_L.-_'\i-r_&_lk_lo_u

JERIET

1. AEizzs

A= 150~-200g &2 Spragus-DawleyA Z1745E
A 30vie]E AEst Al d2L ordF

AA YARFEE 24 F 1147 $F5F IH5
g, Mg ‘Hu] x) 3] 100ppm, 200ppm % 300 ppm
o 7] GE ¥=4 2AEAE Hez AlFa &

29 TeHE 2543 FIHG R 24 19
A B AF 20~255 W99 19 AAE =2
A 2% ATz el He W 724 B4
g

2. getgnld

24 Foidf WE EEA LY HeH wils
7] sk, A3 1194 He AF 20255 H 42
BHE 4 2302 vpre] AURATE 4 289 o
A 2HZ ether=z oA 2 2.5% glutaraldehyde

= w
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£ (0.1 M cacodylate buffer, pH 74) 2 2 HAAS
Fobol AFTAT F ke BANA T 4240
1A]7F 308 Fab AwAsT 4% EDTA &9 (2.5%
glutaraldshyde)s] of 45 Fof PN LR
o 237} Bt AlEE B2 £584 A G2
DA Mo 2 ethanoldd 4] D42 xylenc o2 Z 53]
o paraffin (S50~58"C)ez =risiyeh =izl A=
= == 7] (Reichert-Tung 2050, Germany )& ©]45F
Spm FAZ AEAAEe 2 Hast T slide glass §
o FHAR F, A7 A 1240 T AEAR
o Az FRL paraffing AAT F& FFAF4
modified multiple stain (Polyzcience Co) &2 4 85}a]
o 9] B B D4FAE A3 Poly-Mount
z Bsie] FtgnAew Zf iy e ek
29 Hefg Do 2elm FEHER| Olymapus
BH-2, Japan)® 2 &3t w244 L7 & &4
&7 AlZER mA R Al wEE gasis] |
So FbalA wn]4 (H-7600, Tapen) 2 2. Fhct

3. EnExsoiEE Yy

24 Tl we PR EA R vdT2E HEE
7] #3728 | HAE etherZ oiFHAIRL
2. 2.5% glutaraldehyde 498 (0.1 M cacodylate buffer,
742 F948 Fod FRVAT T AL
2AH S 494 14T 302 F AvIHT
4% EDTA 48 o2 4£°C A < 45 Fob =Haslyict
gE7E Bt & 2% 0.0, £ ZoAST 0.1M
cacodylate buffer (pH 7412 23 A& I G F5e=
ethanolef|s] =l ch oA TadEE {4 A=A
E FHu¥Hew 3EB5Le] Epon mixtured] Zrjsln
lpm =HEH S toluidine blue £ o7 Qllsie] 3t
Wldow ddskac FIT yAA aEe
A zFst copper grid (200 mesh)+f] 34171 2, uranyl
acetate 2] lead citrate . o] QW3] ExbAAlE0| A
(H-7600, Japan) & 2 80kV 3|4 stastd ok

4 7

s A ZRFeA debd wake 7 A Rad,

2ale) 9 Hglrt EBHGem 4 o (zonc)e] A
s #9 P AARAA 23S Fa B,

el

£5jlf (presecretory zone)

H

A7 Azss 9 = P F2 dFA 22
HefE Folw gl A=xas i ez 7s
2F sled 2, =2 82 modified multiple stainef] Zs}
Al GAEE o] FAHY G o] HEzES Z2
Z FHE 25 A6k sy AxEs F
Z 7)ARH 2ol 45 ME2EL HE2E4
717 HEe A FFEH A Adobr1E S At Fst
31 1937, modified multiple stained] <Fs}A] QA= 4]
o5, A5 A% 56l 45D 5155 Fig 1a).

HAED|E oA HEEAESS TS S Al
5L FE Yuiso s HFHy Y AR ¥
= Azef A =rl G2 A=zt EAHe BEEo
siddeh Ml =2 82 A=Ay qres AR g4
= 3 el He 5% =e Sz A% AR
7bwe e FRIF Hdsglon, d5E w7
A oA g e] Rl 5 w2 M A1y
Ha 8 FErb ARG e A=A Jele
FRAFA Y vl ==} Fo| FalFgent 15k
2] M Zir]3e] dehe] wlofsielct Abebd At s}
T sle HEEAES A=A 2l2dEel A
Hel slsdx A=zzte] 32 Hl=A] dobet =3
Aot L ARFFEE o] FH slgldHFig. 1b).

2) Wz
EE0|E 44 E2%¥E 100ppm FodZelx] A
Bulde] HFEA =SS FHD Gl A=ZEL o
k]

Z73 Al wEbe] M 28 5 Fhavl FEEdd =
I e 2s TR M EE2 modified multi-
ple stainef] <F5tA S48 A =& ZFsA G4 A
ZEZ o|FelA sledch F2 GEA HAEHE MEE
< 71ARE weh g g1z, ol A2 Ab
o Z4EA 48" A =xEe] HATT ¢igdoH(Fig. 2a).
H4%E 200ppme] FolE APFBA HwAx
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29 AHuEH 22 modified multlplc staine] T
e vEPA o] S T sl A=
100 ppm3} ¥ @5} —r—’ﬁi ke ZUhE #EAE
%15 (Fig. 3a). W, b= 300ppmd FAd A3
ZellAe e dSat A ¥ dAT ez
Dol sldem, o] ¥HdMe HFEAEEE T4
e 25 d¥Pe] Woln Az At HEe]
A= 4]t (Fig. 4a).

HAH0E 4A: %= 100ppm APLM A
2o HEARAEEE T AEsE A3
A3y z FHAFH 2w, o|F HEAbeldH ¢EbE
of AR =rt 2 AEEe] ¥2HoE FAS ¢
A=zA ez Avtd ez ejrdEo] A 513
TS HF A A v EE =] okEe] FAH
slfen, o] & ml=E=efofy Z|Auedl: =l
2 AR 7RI FUE A vET = ok T
v FoEEe APHEY slder zeiteAe o &
Hell A=E elpde] Pejaiibe] FAFHYS R
Az AAFHE 2L v dxa=rt FA 3t
2z} el aes vaHd B8 72
7b =84 #2Eyy dAAEE =3 94 #3FY
}{Fig. 2b), 28] ¥ HE4%% 200ppm APLE AR
Al R A 8 Y eREES 33
o] 2|5 FeE sk Slsie o FHs AAT A
ETselolEd AstAl BEe gl mwlad 2
Y exd Y D FEIF A JAEE A W
FEA E dHF Axdde FF S 22
EE5¢] AR, dF v EFT=eloplie] e F
27 FAFY ow, Ao vlET=eiets] Y F=
b a4 FEAEge. mak Aletaals AT Al
AL wEp o andEe] HEAF o (Fig 3b). =
o, 4% = 300ppm AYE ARH|d A 2A
A7t R e Haxade] Aoz Axdw

7b 9 #EEH e, ¥eHeE of HEE Aol

A AxzardE 728 F fde A=z A=t
2 AxE= G HRRA T 9599 A
FAL et 2oz WehbEe] dold FEAE ¢,

] FA e PEIT=fotEe] FAFHT METZ

FrAdE e vEpyict 22 o] Al7]d] HEEA =4
tﬁi:i: A FE 4FH A=z Ak ot

I"l0 4

od &
=
'|:
=

AEFH s 2 AL 4 (Fig. 4b).

2. B[O (secretory zone}

1) ==
B 44 2alE FARE YREdEs
A AZEE 322 2 AF 4599 A

AxEs 2 d32= 7
i ,\l‘i’ioﬂﬂ 3 FHe I
v A=ast ‘:‘]J—L"‘FC'% o] AN L =y HAYE]
THAU °c1:”2§"—i Fxapyict AL FAE o]F
AxAs Fuuigte] s o F
¥ 4o HERA Y dH3e] A= 29
At oS FEEo] o HFE wkez FHH
o] 319t (Fig. 5a).

HMAEDE 4 2adE FAsT e A Ee
2 Z1AEH HA T 2 Gy o= S
ot 8 delle ARz oA gl RSty
slgew, b el oA gAaale] FHE e FAH
Aok HHRAZES Al xere AHAZ HebetA] o
orf AEdL Aubd oz HAR =l A FAEY]
o Z1AFHA A e vEI=elebEe] A
Sich A AT gREA 252 Ak ofF
AgE] sldx 29 Tome's 7|7 #=4
o} Tome’s 7] el A £2 2h whel zhd 249
US| o FAH G =3 Tome's B7|2F 24
¥ A el A dey BAES
THHeZ widE]s sle False Herae] #3
=4t (Fig. 5b).

ZEEDE A Baldds E4%= 100 ppme]
A e daed oz A
£9) 24l Farl BB FRwAEFS Az
A g FEE O AU glglon Asd dE
& BpzAs vt & o AFY Sz YUs
ek AR A de] TAFAA HREGE F2
g9 G4 ke AsEe] wAHGG v We
Ak e Webd xe) ALde TA% ju
®ope = THF 5 (Fig 62), BA¥E 200 ppm A
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24 LA L 100 ppmh ¥l wee] 2
A= Fel & 51 4147 modified multiple stains]
A AstE vehgdd A2 Wels SEEe
252 F2 Y9I AANT e AL 34
=5 o] #AF 5] ot 100ppm A2+l B3 = He
Z ZFAEe e Fig 7a). 28] Y 4% = 300 ppmed A
v e 285 vmeed YRedess e
AARAE Saso) Aol HEHA gL
A% B g xe Az vand £79
3 A e = o G TR gl S (Fig. 8a).
MAEH0E 47 2a%E 100ppm APES] 2]
Rl A HHEAE L 1A HA s A=
Hefsf pAA WFH oz FAHLT G opHF
] EHeA A mEEEe k] FHAHH
slgler, ol & T2 ¥R FAUS PEE
=gjof 7]AE ] =4 e ARH gt =3
o] AZldl L Fe L wE A FE2=
Hel sl i‘\’ﬂ-ai"ﬂ~4 He] HA=A AR
Al sl "HEAY A=zTee A2 345
4205 $99 Wz BAHUGFig o) TaE
200ppm AHE #¥H e GREAEAA FHE 7|
ET=sloby HAe HELF 100ppm Foldd F
gatA & ofel] Z1AT FHd HARID sl ¢
E vEZ=eebEL 100 ppm FoEt vlmety S
o, v =g=e]of JAe HAL =t B2 et
27F #AH s 2w A Y ) F22YE
Bgo| deEe] #AFHGT =2 9t A4 gl
 zeszd sy o Fxe U 2o g
al’]r Aesle A A=F=E 100 ppm Fof
| Bl 2o Hed Az s ot Az
of dwidwA FEe B AN 54 F 9 T
£ BF7F FZFH A (Fig 7b). 282 4% =
300ppm AR 2A| el A gRFEA xS 715 FH e
A3 gl rlEE=efcte dz<, 100 ppm ¥
200ppm 53 WlmotgS W, v|ET=eobdA =
= sE e FAYY TR e, rEE=e
ofe] Z1E2 BAFH] Zelzee FEt fA4" A
HdEEet =3 o] ¥HY A=z e 2HAE
A Aoz A Adet FEE| o FHAEY
om, 432 N FE7F FAHAT gl 29

rr. o{d g

I

M4

el A=z vedd ZelE FeE FHiH SR=H
sigiet. EEAE 44 Az fe 2as
AL 238 55 Hx F277 FA HLFHUAA
FH Mz e ol 2HLEAZNE GHFH
e Z2 72T PR AES W] HF
=gict(Fig. &b).
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3. Mzl (maturation zone}
&

WIE
HO|E 4d: st Wakd e e
Hetg PHaEdze F2E FHEAZT A=
o dsdE FARE gy AxEs BudE 74
A gl HEEA R v wste] dHHAT M=
2 rb Zase] FEAEHYG =3 HHERAEES
modified multiple stainell A fRR2 oFst G442
Byont Ay AxEe] A =zadL oF Az aw

B T2 GAAE By Bag Y A xE FUE
Al A7E A3 A xz FhEg] ot dxe Ze
 A@AstA 2 sEEgoh =5 ¥R e = S A
23T A=A FAos F2xE AU gie A=
Eo] AT 292 AEdy 944594 o
2 FEE] BEEow, WERA T HeEEY A
A¥ e Aoz HebslA FLE o (Fig. 9a).

HAED|E 4 i HREAEZES Z1H 24
14 WAFHE Zp2 A2 g T2 5 9
AmZ EAQE slgieh A2 92 7HEH Z

(}1’-|

i

rulo

oz A4 ggien, 82 FaE we e B
3§ vlEE=elolt A0 Sisich Axe] 43l
O s L IEEEUR A EER RSP Rt 2
QPR ¥ AL Axste] F9He] 27
o mﬁ nlzFEs BAEgen, 43 A
By BAU=s] YA vmee ¥ B2

3318 AEA el ded BaEYE

L

=3 o]
wx = 3lgl ot (Fig. ob).

Az
el 22 et E25= 100ppud
%Pﬁ% o, r&%ﬁliﬂ Amz el el 4
FARG e 5 AxDdr dyy

P*&Xﬂﬂﬂ sldes 59, 71 24 ¥ A

*Jfﬂaw,
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o FEEe] s 5 g2 vlsked Aduby
22 A=x W FAEGH (Fig 10a). E4%=
200 ppm Fod L8] WA ZEL 2L ¥ wEe
A=ze 223t FHL FY Aoz FlEYw,
100 ppm T 24 Atz AR 3id FXF
L pHoZ ZhAEe] TAHGG(Fig 11a). 31, &
%= 300ppm TS HARAZ 7=
A= Agre] $45o] Axge] Do FAFG 2t
dyue] Az gz vE LA g1y
o (Fig. 12a).

HMAEO|E 4 Ao Z24% = 100ppm A
He] HHRA 2 M A EAL dfzged vl A=A
A=rl A T, 2esEA ] Ase 3 A=
B ez Wy Sl AR g o] gz ¥
# HAEe] FAE GG o] APl mEFEze]obe
B HEEE UHEHTA AvbHeE ExE gl
ouf, o] B2 g g T T $AE ] FE A
v AlzAd mEgzelo} 71A WHA s =l
Hef A Tt HAEE o = o
A714 HEeds Y Az AR =] o
& 22 s AL AR =S e g2 Fd
o 337t ARG AR A, BE rEEE
2obEe] 4 Hezs TR, R 2d4
EA 2] B 25 FEye] Fal=gdcHFig 10h). &
%= 200ppm AHFAH WHEAEAUL] AL
v Az vE A s g o 100 ppm T 7
e Ay U ez FAdEyld 58 294
A% 100 ppm T2 vl @3l & o, S =2 3
Heol Azlel] 273 Heffe] FxF FA4s
AEs) Axzde g2z 100ppm T2 9]+
A=t G EE R es, =3 o] FHA =
Zx=e|obs] MY FFE 100 ppm T2 FAbeHA
ot 2HAEA e HAE At B 5] Ag Y F
Zz2| WErl FAR GG (Fig 11b). 28|32 4% =
300 ppm A P74 Wb ¥ 100ppm ¥ 200 ppm
FolZd vty & o, v EE e}, 2e4Ed] F
2 Azir) e WHe fabsA fEEg et 54
A2 o] A7 HEEM £k A=z Fd=
A zi73 9 A2T48E] M2 A5 #3245
¢3¢} (Fig, 12b).

] &

A BA] WaEAdxre =4 ARad, 2ad
WA= 3d4 & AR 47, 4F o (Warshawsky
& Smith, 1974; Leblond & Warshawsky, 1979). A 24]
Hell e oFF BnlgEd #dAsA g vz
o] FF 0|79, oA o] HEZEZ Fpef] FT ¥
2f AdetAd] Hole FHE o 2| 23
H PEEAEE] A sE gEAEAS 2vEe o
HEAZA A Tome’s 2717F =t 2ade oA
27 WEE 28] ¥4 (region of initial enamel secre-
tion), V==t 2924 (region of inner enamel secre-
tion), 472 2924 (region of outer enamel secre-
tion), &7 HaFE 2954 (region of final enamel sec-
retion) 2. v ok

Heddae 2774 HHRAZEL] Feol7t &9
B0 1444 123 =2 HHRAEE] &4YFHH, 2
A% WFEATES BYF 75U BWo] 237
e T CE A SEET RS
#ed xe gEeAx AFES (region of amslobla-
stic modulation), =M E F8 B4 (region of amel-
oblastic pigmentation)®Z v} v} (Leblond & Warsh-
awsky, 1979), 249] £ |3 54 (region of postsecre-
tory transition), T-H-*3%84 (region of maturation pro-
per), 28 24 (region of pigmentation), H& *=hA]
¥ X2 (region of reduced ameloblast) 2. vilcf (War-
shawsky & Smith, 1974). o] o] A<=d)2] 27 o|shy
HE e 599 dAz 2y Ad= glaf(Sale
ma etal, 1991; Smid et al,, 1992), & AP A=
HE st DAz HFsigioh & A7 2"
Aol Aol =gH T4 AEAlH, 294
9 Asd 2 sEE o w23 Aol A 5o
HE] e, AabAel 22, R 25, EH
71AE, Aotr1ES, AR olFH sl ol
23 FHL e B4 #EEHe F2EL 7Y
T Aoz 9l 4]e} (Ten Cate, 1998),

ol A2 2AE oz @ AFAA AH9HA
g A en, 24 Y F 2~ 16A2F Abe]d|
A EEEAEY YA A5 FAE Fd
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Aot =3 74 JREA R 2R ZHRAA St
b alwistA washey siie 71A AR e
2 At A mFe] AW A Bo ZAHA 2
7hetaz, o) AL Ba] gEREA £ Hzt=st J)E g
AbgEk FAZE sieh T 5h9do (Neiman & Eisenmann,
1975), =3k Ericsson (1966) W Bkstrand et al, (1977)2]
B Hzdste 24 FY F 14070 i e

o, ol e Zae B Al F4 2y 25
TFATE 3308 o H 2o g% 24 =
29 Atz 2 9Fgc

=HE UM T2 A W74 Takano & Ozawa
(1980)c v =Eeelcle] 5 23 Telm 2@
w9 Bt T endae Eo 7Y F ohbe
27 WElE R usiy ", Susheela & Sharma(1988)=
4 A =270 A2 I T = fw
BA zd A A Fejeirde] A Hadsd
By o glo 24 T4 »2E A A dA=2
T2 R &AMz Fared vt fJw
BA =z B3 3 A2 FefEd HEIE 300 ppmed]
A 7H "A s SRR G 2Ev 2aee 9T
2+ dgtovt e 3 Fo] #AHA g o
AYZi e nET=elol J8u FHLITAY T
2 W o] FUHG S wep & Al H2=
A Z47)5] W2 E4 7Y T WA EdA o
ofufe FEHU @abeln, Mxiabe] Hzg st
A=Y A"

AR R oR A7 fHERE B ofske i
2 A=a7)Fe] WEE HdM dFT ANY vEE
=elobs] H3, 2HixA B 2|nbe] P
Z AT 4132 (Takuma et al., 1983; Salama et al,
1991), & A& Fote] mlET=eiobe] 3 ¢4
R s oS LER S IEET A PRt
Soelohe) Bt by Fxo| 440 DAY o
o] Hael 4L B ADAYE GEphE o)A
7244 FAo e sEmelils AT 3
He = shte oA Az 7T & sle Bl

Kruger(1970) 244 »=& A <Az e
308, 608 22| 9082 A7t ZHES T3 EEEA
zo] el WakE Agsig e, ol &2 Ftel v
e, k] 24 (7 mg Fkg body weight) % 2

02 B TR e R AT Wt ¢
FET ZRLFA ] He] o= A= e
Auds] glRdo] Az 7S 2Bdo] H
o] defytets Rusiylet vt 6027HA ]ﬂ 3 A
| Wt FAE A, 002 T 2es
za gibe] Avkd oz Jeojnddty sl
£ Al 3y=al 300ppm Tl HHEA
sv AAdcE A% WRE G, B
slegEalold Sus W FUEY T B
A=l on, v] EFoei ol A2 BF| ZejF
o F27h $9% A FAAAG =G AL e
Eagds BPos OB Aded FLES G4 B
AN, A2 T TR FUHAT 2REe] 7
HgEo| Az el EoF ez A= gl
ZH e Kruger(1970)8] %= A7 #HEF

s

Az Wzt vmtEe o, 2 A Ae"
300ppme] AS= wFldEEe 245 Yo AF M=

2 Hatz olelgl Aoz Algdc = G 47 A
R AR vk e] AW EREAM =
T 77 2 dFeldd ol A7 e dse=
apF e, il 2R Ao dEA ,\l‘:HMGd&k
etal, 1952), 2 A= vhapily FApE2 A
Ze], 300 ppm FoAL2H FH 4o PHEAM £ ﬂﬂ"é o]
AT, Az g WE= #d3E ¢ slde
9], o]=q Ao b2 AR o7 IR 2
adli = YT e Fobe A2 2vi
=, Krugcr(lQ?O)A BuelA ez HA
I e WE e 2o 2 dAH A HEE U
st et (3 mg Fkg body weight). &, 349 2 302+
T Avbg oz FHixde] H7e| AGHAw F
60B7RA| o|Hqt HAL EAFAE 24T o
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FIGURE LEGENDS

Fig. 1a. Photomicrograph of control presecratory zone stained by modified multiple stain. This layer consista of cuboidal type cells
and shows the beginning of ameloblast differentiation { = 2003,

Fig, 1b. Electron micrographs of control presecretory zone. The nucleus iz oval shape and organelles to be little.

Fig, 2a. After injection of 100ppm fluoride, region of presacratory zone. Longitudinal section in the region of ameloblasts facing
pulp posterior portion{ X 200),

Fig, 2b. Presecretory zone cells after injection of 100ppm fluoride, Damaged cells that have dark cytoplasm between the other
ameloblast.

Fig, 3a. After injection of 200ppm fluoride, region of presecretory zone, The ameloblasts remain poorly differentiated( > 2007,

Fig, 3b. Electron micrographs of ameloblast in presecretory zone after injection of 200 ppm fluoride. Showd the distension of the
rough surfaced endoplasmic reticulum and extrudad mitochondria.

Fig, da, After injection of 300ppm fluoride, region of presecratory zone (X 2007,

Fig, 4b. Electron micrographs of presecretory zone after injection of 300 ppm fluoride. Injured cells have dark cytoplasm between
the other ameloblast.

Fig, 5a, Photomicrograph of confrol secretory zone. The ameloblasts are more differentiated than presecreting cells. The
interdigitating portions of the process have not yet developed {3 200,

Fig. 5b. Electron micrographs of confrol secretory zZone. Tha micleus are almost oval shapad. The oval shaped nacleus iz located in
bazal cytoplasm.

Fig, 6a. After injection of 100 ppm fluoride, region of gecretory zone. 4 thin layer of lightly stained initial enamel defines the dentin
enamel junction { > 2007,

Fig, 6b. Electron micrographs of ameloblast in sscretory zone after injection of 100 ppm fluoride. Columnar shaped nucleus and
roam erous mitochondria are obaerved in bagal cytoplasm.

Fig, 7a. After injection of 200 ppm fluoride, region of secratory zone. Ameloblasts are long columnar cell. The cells are taller, the
muclei are atill in two stagzered levels and Tome's processas are characteristically arranged in piclet fence confismra-
tion { > 2003,

Fig, Tb. Cytoplasm of ameloblast in secratory zone after injection of 200 ppm fluoride. The cytoplasm containg mum erous
mitochondria near the miclsus.

Fig, 8a. After injection of 300 ppin fluoride, recion of secretory zone. Ezpecially, Tome's processes are arranged into enamel ma-
trise( > 2000,

Fig, 8b. Transmission electron micrographs of ameloblast in secretory zone after injection of 300 ppm fluoride. Polysome lilce
atructure of free ribozome i obgerved near the mclens.

Fig, 9a, Photomicrograph of control maturation zone, The ameloblasts are raduced inheight, but two stagzerad levels of maclai are
persisting. The apical swface of ameloblasts is relatively smooth (< 2007, 3AB: smooth-ended ameloblast, rA B raffle-
ended ameloblast

Fig, 9b. Tranam ission electron micrographs of ameloblasts in control maturation zone, Cell surface wag ruffled and containg
rum eroud mitochondria.

Fig, 10a, After injection of 100 ppm fluoride, region of mahiration zone, Large intracellular space separates adjacent amelobla-

ata (> 2007,

Fig, 10b. Cytoplasm of ameloblast in maturation zone after injection of 100 ppm fluoride. Mucleus of ameloblasts are elongated sh-

ape and ameloblast contain large vacioles.

Fig, 11a, After injection of 200ppm fluoride, region of maturation zone ¢ X 2007},

Fig, 11h, Tranamission electron micrographs of ameloblast cytoplasm after njection of 200 ppm fluoride in maharation zone. Most

am eloblasts show severe changes in their distal cytoplasm.

Fig. 12a, After injection of 300 ppm fluoride, region of maturation zone, The ameloblasts are remarkably reduced in height and

mumber { X 2007,

Fig, 12b, Cytoplasm of ameloblast after injection of 300 ppm flueride in maturation zone, The cytoplasm is dom inated by severely

changed endoplasmic reticulum and mitochondria.
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